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[TOACHUTEJIbHASA 3AIIMCKA.

Pabouas nporpamma no anrebpe gna 7 — 9 KnaccoB COCTaBAEHa Ha OCHOBE:

e depepanpHOro rocyaapcTBeHHOro 06pasoBaTenbHOro CTaHAapTa OCHOBHOTO
obuero obpasoBaHua (NprMkas MuHucTepcTea 06pa3oBaHMA U HayKn Poccninckol
depepauum ot 17 aekabps 2010 r. Ne 1897);

e [lpmepHOI OCHOBHOM 06pa3oBaTeIbHOM NPOrPammbl OCHOBHOIO 06LEero
obpaszoBaHus (oT 8 anpena 2015 r. Ne 1/15)

e ABTOPCKOW NpOrpaMmbl NpegmeTHOM NMHUKN yuebHMKoB 0. H. MakapbiyeBa u
apyrve 7-9 kn
(H.I' Munmiok M.: IIpocBemenne 2016 r.)

Hzyuenue mamemamuxu Ha CMYNeHU OCHOBHO20 00wWe20 00pA306aHUs HANPAGIEHO HA
docmudiceHue cnedyiowux yeell.

OBJIQJICHME CHUCTEMON MaTeMaTUYEeCKUX 3HAHUW © yMEHUH, HEOOXOIUMBIX JUIs
MPUMEHEHUS B TIPAKTUYCCKON JEATEIBHOCTH, W3YUYCHUS] CMEXKHBIX JUCIUILINH,
IIPOJOJKEHUS 00pa30BaHus;

WHTEIJICKTyaJbHOE pa3BUTHE, (OpPMHpPOBAHME KAueCTB JIMYHOCTH, HEOOXOAUMBIX
YeNOBEKY JJI TMOJHOLIEHHOM H3HU B COBPEMEHHOM OOINECTBE: SICHOCTh U TOYHOCTH
MBICJIM, KPUTHYHOCTh MBIIUICHUS, WHTYHUIIHS, JIOTHYECKOE MBIIUICHUE, SJIEMEHTHI
AITOPUTMHUYECKON KYJIBTYpbl, MNPOCTPAHCTBEHHBIX MPEJCTABICHUN, CIIOCOOHOCTh K
MIPEOJIOJICHUIO TPYIHOCTEM;

dbopMHupoBaHKE MPEACTaBICHUN 00 UIEAX U METO/IaX MAaTEMAaTHUKH KaK YHUBEPCAIBLHOTO
SA3bIKa HAYKU U TEXHHUKHU, CPEJICTBA MOAECIUPOBAHUS SIBJICHUI U ITPOLIECCOB;

BOCIIUTAHUE KYJIbTYpbl JIMYHOCTH, OTHOIICHMS K MAaTeMaTHMKEe KaK K YacTd
o0lIeYeIOBeYeCKOll KyIbTyphbl, MMOHUMaHHE 3HAYUMOCTH MAaT€MaTUKHU [UIsl HAay4HO-
TEXHHYECKOT0 MpOorpecca.

pa3BuTue BblYNC/INTENbHDbIX U d)OpMaI'IbHO-OI'IepaTMBHbIX anre6pauqecmx yMEHMﬁ Ao
YPOBHA, N0O3BONAOWENO yBepPEHHO NCNOJZIb30BATb X NMPU pelleHNN 3a4a4 MaTEMATUKN U
CMeXHbIX NpeamMmeToB;

WUHTEeNNEKTyaNbHOe pa3BuTHe, GpOPMMPOBAHME KauyecTB JIMYHOCTU, HeobXOoAMMbIX
YyesnoBeKYy ANA MNOJIHOLUEHHOM XM3HM B COBPEMEHHOM 06LUiecTBe, CBONCTBEHHbIX
MaTeMaTUYECKOM AeATENbHOCTU: ACHOCTU U TOYHOCTM MbIC/IN, KPUTUYHOCTU MbILLNEHMS,
WHTYMUMK, IOTMYECKOTO  MbIWIEHUA, 3/1EMEHTOB  aJrOPUTMMUYECKOW  Ky/AbTypbl,
NPOCTPAHCTBEHHbIX NPeACTaBAEHMIA, CNOCOBHOCTM K NPEOA0NEHMUIO TPYAHOCTEN;

OcHOBHBIE Pa3BUBAIOIINE U BOCITUTATEIbHBIC 1IEJN
PaszBurue:

SIcHOCTM W TOYHOCTH MBICIM, KPUTHYHOCTH MBIIUICHNS, WHTYWLHH, JIOTHYECKOTO
MBIIUICHHS], 3JIEMEHTOB AITOPUTMHUYECKON KYJIBTYpHI, MIPOCTPAHCTBEHHBIX
IpeCTaBIeHUH, CIOCOOHOCTH K NMPEO0ICHUIO TPYAHOCTEH;

MaremMaTnyeckon peuu;

Buumanus; namsty;

HaBbIKOB camMO 1 B3aUMOIIPOBEPKHU.

®opmupoBaHue NpeACTaBlIeHUuN 00 UAEsX U METOJaX MaTeMaTUKU KaK YHUBEPCAIHLHOTO
A3bIKa HAYKU U TEXHUKHU, CPEACTBA MOJEIUPOBAHU SIBJICHUN U IIPOLECCOB.

Bocmuranue:



— KynbTypbl TMYHOCTH, OTHOIIIEHUS K MaTeMaTHKE KaK K 4acTH 00IIeYeI0BeUYeCKOM
KYJbTYPbl, TOHUMAHUE 3HAYMMOCTH MAaTEMATUKH JIJI1 HAYYHO-TEXHUYECKOT0 MPOrpecca;

— BomeBBIX KauecTB;

— KommyHukabenpHOCTH;

— OTBETCTBEHHOCTH.

3agaum yyeOHOrO npeamera:

Matematuueckoe 00pa3oBaHHE B OCHOBHOHM IIKOJIE€ CKJIAJbIBACTCS M3 CIEAYIOIIUX
CO0EPIHCAMENbHLIX ~ KOMNOHEHMO8  (MOuHble HA36aHusi  0J0K08):apudmemura; aneeopa;
2eomempusl; dNeMeHmovl KOMOUHAMOPUKU, MeopUu 8eposimHOCmel, CMAmUCmuKy u 1o2uku. B
cB0ell COBOKYNHOCMU OHU ompadicalom 0o2amulil Onvlm 00yYeHus mamemamuxe 8 Hauiel
cmpaHe, Y4umvl8aom CO8PEeMeHHble MEHOeHYUU OMeUYeCmEeHHOl U 3apy0excHOU WKOabl U
NO360JIAII0M Peaiu308ams NOCMAaseHHble neped WKOIbHbIM 00pazosanuem yeiu Ha uHgopmayu-
OHHO eMKOM U NpaKmuyecKu 3HAYUMOM Mamepuane. Dmu cooepiicamenvHvle KOMHOHEHmbl,
PA38UBAACL HA NPOMANCEHUU 8CeX Jlem 00YYeHUs, eCeCE8eHHbIM 00pa3oM nepeniemaromcs u
83AUMO0eUCMBYI0M 8 Y4eOHbIX KYPCAX.

C yderom tpeboBanuii DeepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEeIbHOTO CTaHIAPTa
OCHOBHOTO 00mero o0pa3oBaHUsl IMPOCKTHPOBAHHE, OPTaHU3AMs M OICHKA pPe3yIbTaToB
00pa30BaHUsl OCYIIECTBIIACTCS HA OCHOBE CHUCTEMHO —IESATEIBLHOCTHOTO IOAX0/a, KOTOPBIH
o0ecIieYnBaceT:

e (dopMupoBaHHE TOTOBHOCTH OOYYAIOLIMXCA K CAMOPa3BUTHIO M HEMPEPHIBHOMY
00pa3oBaHmIo;

® TIPOGKTUPOBAHHME ¥ KOHCTPYMPOBAaHHME pa3BHBAaIOIIEHl 00pa30BaTEIbHOM  CpeIbl
00pa30BaTeNbHOTO YUPEKACHUS;

® AKTHBHYIO Y4€OHO-IT03HABATEIbHYIO I€ATEIbHOCTh 00YUarOMINXCS;

® TIOCTPOCHUC O6pa3OBaTeHBHOFO nponecca ¢ y4eToM MHAWBUAYAJIIbHBIX, BO3PACTHHIX,
IICHUXOJIOTNYCCKUX, (1)I/I3I/IOJ'IOI‘I/ILICCKI/IX, oco0eHHOCTEH 310pPOBbA 06yqa}omﬂxc;1.

Cornacio ®PenepanbHOMy 0a3MCHOMY y4eOHOMY IJIaHy JUIsl 0Opa30BaTENIbHBIX YUPEKICHUN
Poccuiickoit @enepanuu Ha u3yueHue anredpsl B 7-9 kinaccax orBoautcs nol02 yaca u3 pacuéra
3 yaca B HEJIeJIO B KAXKJIOM KJIacce.

Hcnonb3yercst yueOHO-METOJUUECKUH KOMILIEKT:

1. MakapsiueB, 0. H. AnrebGpa: yueOHuk i 7 Kiacca 0011e00pa3oBaTEIbHBIX
yupexenuit / FO. H. Makapsiues, K. . Hemxos, H. I'. Munaiok, C. b. CyBopoBa; noj
pen. C. A. TensikoBckoro. - M.: IIpocsemenue, 2014.

2. 3BaBuy, JI. U. [lunaktrnueckne marepuansl no anredpe. 7 kmacc / JI. W. 3BaBuy, JI. B.
Kysnernona, C. b. CyBoposa. - M.: [Ipocemnienue, 2011.

3. Epwuna [loypouyHoe miaHupoBaHHE IO airedOpe K ydeOHUKY MakapbldeBa s 7 Kiacca
2011r. (M. IIpocBemienue)

4. A.Il. Epmoga, /lumaktudeckue martepuaisl 1o anredpe. 7 kimacc / A.Il. Epmosa, B.B.
I'ono6oponrsko, A.C. Epmosa.-M.: Unekca, 2011.



5. MaxkapeiueB, 0. H. Anrebpa: yweOHuk a1 8 kiacca 00mIeo0pa3oBaTeNbHbBIX
yupexaenuit / 0. H. Makapsrues, K. 1. Hemkos, H. I'. Munmiok, C. b. CyBopoBa; oz
pen. C. A. Tenskosckoro. - M.: IIpoceemenue, 2014.

6. 3BaBuu, JI. . JIumaktudyeckue marepuainsl mo anredope. 8 kmacc / JI. Y. 3BaBuu, JI. B.
Kysuernona, C. b. CyBoposa. - M.: [Ipocsemienue, 2011.

7. Epuna IloypouyHoe minaHupoBaHue o anredpe Kk yueOHUKy MakapbrueBa ais 8 kiacca
2011r. (M. IIpocBemienue)

8. A.Il. Epmoga, /[unaktuueckue marepuaibl mo anreope. 8 kmacc / A.Il. Epmosa, B.B.
I'omo6opoarsko, A.C. Epmoa.-M.: Unekca, 2011.

INIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHS YYEBHOI'O IIPEJIMETA,
KYPCA Anreopa 7-9

[Iporpamma  obecrieunBaeT  JOCTH)KEHHE  CIEAYIOIIMX  PE3yJIbTaTOB  OCBOCHUS
o0pa3oBaTenbHOIl TPOrpaMMbl OCHOBHOTO 00I1Ier0 00pa30BaHUs:

JUYHOCMHblIE:

C(OPMHUPOBAHHOCTh OTBETCTBEHHOI'O OTHOLIEHHMsS K Y4Y€HHMIO, TOTOBHOCTb U
CIOCOOHOCTH OOy4aromMXCsl K CaMOPa3BUTHIO M €aMOOOpa30BaHHUIO Ha OCHOBE
MOTHBAlMM K OOY4YEHHUIO U MO3HAHMIO, BBIOOPY JayibHeiliero oopa3oBaHus Ha 0aze
OPUEHTUPOBKM B Mupe rmpodeccrii © NpodecCHOHATBHBIX MPEANOYTEHHH,
OCO3HAaHHOMY IIOCTPOEHUIO WHIUBUAYAIbHONH OOpa30BaTE€IbHOM TPAeKTOPUU C
yY4€TOM YCTOMYMBBIX [103HABATEIbHBIX HHTEPECOB;

c(hOpMHUPOBAHHOCTH LIEJIOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU U OOIIIECTBEHHOM MTPaKTUKU;

cOPMUPOBAHHOCTh ~ KOMMYHUKATHBHOM  KOMIETEHTHOCTM B  OOIIEHUH U
COTPYJHUYECTBE CO CBEPCTHUKAMHM, CTApPIIMMU M MIIAJIIIMMH, B 00pa30BaTEIbHOM,
OOIIIECTBEHHO T0JIE3HOM, Y4eOHO-UCCIIe10BaTEeIbCKONW, TBOPUECKONH U APYrUX BUAAX
NEeATEIbHOCTH;

YMEHUE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICIM B YCTHOM M IMCBMEHHOU peyH,
IIOHUMATh CMBICJ ITOCTaBJIEHHOM 3aJayd, BBICTPAMBATh APryMEHTALMIO, IIPUBOAMTH
IIPUMEPBI U KOHTPIPUMEPHI;

IIPEJCTAaBICHUE O MATEMAaTUYECKOM HayKe Kak cepe ueroBeuecKon AesTeaIbHOCTH, 00
sTanax e€ pa3BuUTHUs, 0 €€ 3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIN3ALINAN;

KPUTHUYHOCTb MBILIUICHWS, YMEHUE pacClo3HaBaTb JIOTUYECKU HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTINYATh THIIOTE3Y OT (haKTa;

KpEaTUBHOCTh MBIIUJICHUS, WHUIIMATUBA, HaXOJAYUBOCTb, AKTUBHOCTbH IPU PELICHUU
anreOpandyecKux 3ajad;

YMEHUE KOHTPOJUPOBATh NPOIECC U pe3yabTaT y4yeOHOM MaTeMaTHYecKou
NEeATEIbHOCTH;

CIOCOOHOCTh K 3MOIIMOHAJILHOMY BOCHPHUATHIO MaTeMaTH4YEeCKUX OOBEKTOB, 3ajad,
peLIeHUH, PacCyKICHUM.

Memanpedmemnbte:

INEpBOHAYATIBHBIC TPCACTABICHUSA 00 naciax U O METoAax MaTEMaTHKHW Kak 00
YHUBEPCAJIbHOM A3BIKE HAYKM M TCXHUKH, O CPECACTBC MOJACIHUPOBAHUIA SIBIICHUN H
IIponEeCCOB;



yYMEHHE BHIETh MAaTEMAaTHYECKYIO0 3a7ady B KOHTEKCTE MPOOJIEMHON CHTyaliHu B
APYTUX TUCHHIUINHAX, B OKPYXKAIOLIEH KHU3HU;

YMEHHE HaXOJHWTh B PA3JIMYHBIX HCTOYHHKAX HHPOPMAIHMIO, HEOOXOAUMYIO IS
pelICHUsT MaTeMaTHYeCKUX Mpo0JieM, W MPEACTaBIATh € B MOHATHOH (opme;
NPUHUMATh PEIICHUE B YCIOBHUSIX HETOJHON M M30BITOYHOI, TOYHON M BEPOSTHOCT-
HoIi nH(pOopMaIuy;

yMEHHE IIOHMMAaTh M HCIOJb30BaTh MAaTEMaTHYECKHE CPEICTBAa HArJISIH OCTH
(pCYHKH, 4YepTeXH, CXeMbl M Jp.) U1 WDUIIOCTPAlUH, HWHTEPIIpeTalny,
apryMeHTalluy;

YMEHHE BBIJIBHTaTh THIIOTE3bl NPU PEIICHUH YYEOHBIX 3a7a4 W I[OHHUMATh
HEOO0XOAUMOCTh HX MPOBEPKHU;

yMEHHE NPUMEHSITh WHIYKTUBHBIC U JETyKTUBHBIC CIIOCOOBI PACCYXICHHH, BUICThH
pa3iInuHBIC CTPATETUH PEIICHUS 3a/1a4;

MOHUMAHUE CYIIHOCTH aJTOPUTMUYECKUX IMPEIINHUCAHUNA U YMEHUE JICHCTBOBATH B
COOTBETCTBHUH C IIPEATIOKESHHBIM aJITOPUTMOM;

YMEHHE CaMOCTOSTEJIbHO CTAaBUTh IIEJM, BBIOMPATh M CO3[aBaTh AITOPUTMBI JIJIsI
pemieHus yueOHBIX MaTeMaTH4YeCKUX MpooieM;

YMEHHE TUIAHUPOBATh M OCYIIECTBISATH JEATEILHOCTh, HAIIPABICHHYIO HA PEIICHHE
3a71a4 MCCIIeA0BaTEIbCKOTO XapaKTepa.

npeomemmbole:

YMEHHE pPadoTaTh C MaTEeMAaTUYECKUM TEKCTOM (CTPYKTYpHUpPOBAHHE, H3BICUCHHE
HE00X0AMMOI MH(POPMAIIMH), TOYHO U TPAMOTHO BBIPA)KaTh CBOM MBICIH B YCTHOH U
MUCbMEHHOW peyr, IMPUMEHSSI MaTeMaTUYeCKYH) TEPMHUHOJIOTMI0O U CHUMBOJIHKY,
HCIIOJIb30BaTh pAa3jMuYHbIE SA3BIKM MaTeMaTUKU (CIOBECHBIM, CHMBOJIMYECKUMH,
rpaduueckuit), 000CHOBBIBATh CYKIEHUS, MPOBOAUTH KIACCHU(PHUKALIUIO, TOKA3BIBATH
MaTeMaTHUYeCKUE YTBEPKICHNUS;

BJaJieHHe 0a30BbIM TOHATHMHBIM ammapaToM: HMeTb MpPEJCTaBICHHE O 4YHCIIE,
BJI/ICHUE CUMBOJIBHBIM SI3bIKOM QJIr€Ophl, 3HAHUE AJIEMEHTAPHBIX (PYHKIIMOHAIbHBIX
3aBUCUMOCTEH, (P OPMUPOBAHNE MPECTABIEHUN O CTATUCTUUECKUX 3aKOHOMEPHOCTSIX
B peajbHOM MUPE M O PA3JIMYHBIX CIIOCO0aX WX U3YUYCHHS, 00 OCOOCHHOCTSIX BHIBOJIOB
U MIPOTHO30B, HOCSIIIUX BEPOATHOCTHBIN XapaKTep;

YMEHHE BBINOJHATH anredpandeckue MpeoOpa3oBaHUs pPallMOHAIBHBIX BBIPAXKEHU,
NPUMEHSTh MX U1 pelleHuss Yy4dyeOHBbIX MaTeMaTH4YecKuX 3ajad MW 3ajad,
BO3HUKAIOIINX B CMEKHBIX YUEOHBIX MPEIMETaX;

YMEHHE MOJIb30BaThCS MaTEMaTUYECKUMU (POPMYIaMH M CAaMOCTOSTEIBHO COCTABIIATD
bopMysbl 3aBHCHMOCTEH MEXAYy BEIMUYMHAMHM Ha OCHOBE OOOOLIEHMsS 4YaCTHBIX
CIIy4aeB M SKCIIEPUMEHTA;

YMEHHE pEIIaTh JIMHEWHBIE YPaBHEHUS U HEPABEHCTBA, a TAK)KE IIPUBOJUMBIE K HUM
ypaBHEHMs, HEPaBEHCTBA, CHUCTEMbI; NMPUMEHATh Ipaduyeckre NpeicTaBiICHUs I
pelIeHns U HCCe0BaHNsl YPaBHEHU, HEPABEHCTB, CUCTEM; IPUMEHSTh MOJIyYE€HHbIE
YMEHHUS JUI PELIEHUs 3a7ad U3 MaTEMaTUKH, CMEKHBIX IIPEIMETOB, TPAKTHUKU;
OBJIaJICHHE CHUCTEMOM (YHKIIMOHAIbHBIX MOHATHH, (YHKIMOHAIBHBIM S3BIKOM H
CUMBOJIMKOH, yMEHHME CTpOUTHh Tpaduku GYHKIUH, ONUCHIBAaTH HUX CBOWCTBA,
UCMOJIb30BaTh (QYHKIIMOHATIBHO-TpapHUECKUe MPEACTaBICHUS AJIs ONMCaHUS U aHAU-
3a MaTEMaTHYECKUX 3aj[ad U peabHbIX 3aBUCHMOCTENH;

OBJIaJICHE OCHOBHBIMU CIOCOOAMM TMPEACTaBICHUS M aHalu3a CTaTUCTHYECKUX
JTAHHBIX;



YMCHUEC NIPUMCHATD U3YUYCHHBIC ITOHATHA, PE3YIbTaTbl U MCTOABI ITPHU PCIICHUHA 3a1a4

U3 Ppa3IMYHBIX PAa3/lesoB Kypca,
HEIOCPEICTBEHHOMY MPUMEHEHHIO U3BECTHBIX AJITOPUTMOB.

B TOM 4YHUCJIE 3aJad,

Yyeono-memamuueckuit nnan 7xnacc

HE CBOIAIIMXCSI K

I'naBa/ KoanuecTtBo B hhce
Tema qucie,
IMaparpad 4yacoB
KOHTP.paod.
1. BripakeHus1, TOXKIECTBA, YpaBHCHUS 22 2
2. DyHKIIUA 11 1
3. CreneHb ¢ HATYPaJIbHBIM ITOKA3aTeNleM 11 1
4. MHOTOYICHBI 17 2
5. DopMyJIbl COKpPAIIEHHOTO YMHOKEHUS 19 2
6. CucreMbl TUHEHHBIX YpaBHEHHH 16 1
7. [ToBTOpCeHUE 6 1
HUroro: 102 10
YuyebHo-TemaTtnuecku nnaH  8knacc
Ne Tema Konnyectso |[KOHTpOAbHbIE
yacos paboTbl

1. BsogHoe nosTOpeHme 2

2. PaumoHanbHble apobu. 23 K.1

3. KBagpaTHble KOpHU. 19 K.2

4. KBagpaTHble ypaBHeHMUA. 21 K.3

5. HepaBeHcTBa. 20 K.4

6. CreneHb C Lenbim NoKasaTenem. 31eMeHTbl CTAaTUCTUKMW. 11 K.5




7. MNosTopeHue. 6 K.6
NToro 102
Yyeono-memamuueckuit nnan 9xnacc

I'nasa/ KosmuecTBo B H

IMaparpad L) 4acoB e
KOHTP.paod.

1. KBagparuunas QyHKIHs 22 2

2. YpaBHEHHs 1 HEPABEHCTBA C OJIHOU ITIEPEMEHHON 14 1

3. YpaBHEHHUSI U HEPABEHCTBA C JBYMSI [IEPEMEHHBIMU 17 1

4, Apudmerrdeckas 1 reOMETpHIECKas MPOrPeCCUH 15 2

5. JneMeHThl KOMOMHATOPUKHU U TEOPUU BEPOSTHOCTU 13 2

6. [ToBTOpCeHUE 21 1

Hroro: 102 10

Coaep:xanue Kypca ajaredpsol B 7-9 Kiaccax

Yuciaa
PaunoHanbHble yncna

MHoKecTBO pPaunOHaNbHbLIX YHUCEN. CpaBHeHme PaunOHaNbHbIX 4YHUCEN.

ﬂ,eﬁCTBMﬂ C paunMOHaANbHbIMKN YNCNaMWN. ﬂpedcmasﬂeHue payuoHdasbHoO2O Yyucsaa

decssmu4Holi Opobbio.

UppauunoHanbHbie Yyncna

NoHaTHne nppaunoHaibHOIo 4Yucna.

Pacno3HaBaHue NppaunoHasibHbIX

yucen. Mpumepbl AOKasaTenbcT8 B anrebpe. MppaumoHanbHocTb uvcna 2.

MpumeHeHne B reomeTpun. CpasHeHuUe UppayuoHanbHbix Yucesn. MHoxecmeo

OelicmsumersibHbIX Yucen.



ToxkaecTBeHHBIE TPEOOpPa30BAHUA
Yncnosble U 6yKBEHHble BbiparKeHUsA

BolparkeHne c nepemeHHOW. 3HayeHue BblpaxeHua. [loacTaHOBKa
BbIPA*KEHWI BMECTO NepeMeHHbIX.

Llenble BbipaxkeHusa

CTeneHb C HaTypa/ibHbIM MOKa3aTenem u eé csoicTBa. MNpeobpasoBaHus
BblpaXKEHWI, coaeprKamx CTENEHM C HaTypaibHbIM NOKa3aTeNeMm.

OpHouneH, MHoro4ysneH. [encTBus C OAHOYNEHAMW WU  MHOTFOY/IeHaMM
(cnoxkeHue, BbluMTAHUE, YMHOXKeHUe). Popmysibl COKPALWEHHOTO YMHOMEHUS:
Pa3HOCTb KBaApaTOB, KBaApaT CYMMbl M pPa3HOCTU. Pa3noxeHne MHOro4ysieHa Ha
MHOUTENN: BblHECEHME OOLEero MHOXUTEeNs 3a CKOOKW, 2pynnuposKa,
npumeHeHue opmysn COKPAUWEHHO020 YMHOMceHUA. KeadpamHelli mpéxuneH,
pasnoxceHue KBAaOPAMHO20 MPEXYAEHA Ha MHOXUMenu.

Apo6Ho-paunoHanbHble BbipaXKeHUs

CTeneHb C uenbiM NoKasaTenem. [peobpasoBaHne APOOHO-ANHENHBIX
BbIPa)KEHUN: CNOXKEHME, YMHOXKeHue, aeneHue. Anzebpauyvyeckaa Opobe.
Lonycmumele 3Ha4YeHUA repemeHHbIX 8 OpPOOHO-PAUUOHAbHLIX BbIPAXEHUSAX.
CokpaweHue anzebpauyeckux 0pobeli. [MpusedeHue aneebpauveckux opobeli K
obwemy 3HameHamento. [elicmsua ¢ anzebpaudeckumu OpobaAMU: CAOHEHUE,
8blYUMAHUe, yMHOX(eHuUe, 0eseHue, 8038e0eHue 8 CmereHs.

lMpeobpazosaHue sbipaxceHUl, cOOepHau ux 3HaK MoOoyA.
KBagpaTHble KOpHU

ApndmeTnUyeckMn KBadpaTHbIM KopeHb. [lpeobpa3oBaHMe BbIparKeHUN,
cofeprKalumx KBagpaTHbIe KOPHU: YMHOXKEHWe, AeNneHne, BbIHECeHUE MHOXKUTENA
N3-nog 3HaKa KOpHA, BHECEHUEe MHOXUMEsA M00 3HAK KOPHA.

YpaBHeHUs U HEPABEHCTBA
PaBeHcTBa

Yncnosoe paBeHCTBO. CBOWMCTBA UMCNOBbIX [PaBEHCTB. PaBeHCTBO C

nepemMeHHON.

YpaBHeHusa



MoHATME ypaBHEHMA W  KOPHA  ypaBHeHuA. [IpedcmasneHue o0
pasHocuneHocmu ypasHeHul. O6aacme onpedeneHus ypasHeHuA (obaacme
donycmumeix 3HayeHuli nepemeHHol).

JInHeiliHOe ypaBHEHME U ero KOPHMU

PeweHne NuHeNHbIX ypaBHEHUWN. JluHeliHoe ypasHeHUe C napamempom.
Konuuecmeso KopHel nuHeliHO20 ypasHeHuUA. PeweHue nuHeliHbix ypasHeHUl ¢
napamempom.

KsagpaTHoe ypaBHeHUe U ero KoOpHu

KsagpaTHble YPaBHEHMUA. HenonHble KBagpaTHble YPaBHEHMUA.
OVUCKPUMWHAHT KBagpaTHOro ypaBHeHUA. dDopmyna KOPHEM KBaApaTHOro
ypaBHeHuA. Teopema Buema. Teopema, obpamHas meopeme Buema. PeweHune
KBagpaTHbIX YPaBHEHWMN: UCNO/Sb30BaHME GOPMYabl ONA HAXOXKAEHWUA KOPHEW,
epaghuyeckuli Mmemoo peweHus, pasnoxeHue Ha MHoxcumersnu, noobop KopHel ¢
ucnons3osaHuem meopemsl Buema. Konuyecmeo KopHeli K8adpamHo20
YpaBHEHUA 8 3a8UcUMOCMU oOm e20 OUCKpUMUHaHmMa. bukeadpamHsie
YPasHEeHUA. YpasHeHUsA, c800UMbIe K AUHeUHbIM U KeadpamHeiM. KeadpamHeie
YPABHEHUA C Napamempom.

Apo6HO-paunoHanbHble ypaBHEHUA

PeweHune npoctenwnx ApobHO-NUHENHbIX YpaBHEHWUI. PeweHue OpobHo-
PAyUOHAbHbIX ypasHeHUd.

MemoOe! peweHus ypasHeHuUli: MemoOobl pasHOCUMbHbIX MpeobpazosaHul,
mMemoO 3ameHbl repemeHHoOU, epaguueckuli memod. Mcnone3osaHue cgolicma
¢yHKYUl npu peweHuu ypasHeHudl.

lMpocmeliwue uppayuUoHas1bHbIE ypasHeHUSa 8U0a «/f (x)=a, \/ f(x) :\/g (x)

YpasHeHus suda X" = a.YpasHeHuUsa 8 uesbix Yucaax.

Cucrembl ypaBHEeHUN



YpaBHeHMe C AByMA nepeMeHHbIMWU. JIMHEeHOoe YypaBHEHME C ABYMSA
nepemeHHbIMWU. [IpAMaA Kak 2paguyeckaa uHmMeprnpemayua AUHelUHO20
YPa8HEHUA € 08YMA nepemMeHHbIMU.

MoHATME cncTeMbl ypaBHEHUI. PelueHne cuctemol ypaBHEHUN.

MeToabl pPeWeHUa CUCTEM JIMHENHBIX YPaBHEHUIM C ABYMA NepeMeHHbIMM:
epagpuveckuli Memoo, Memoo C/I0OHEeHUA, MeToa, NOACTaHOBKMU.

Cucmemeol nUHeUHbIX ypasHeHuUl ¢ napamempom.
HepaBeHcTBa

Yncnosble HepaseHcTBa. CBOMCTBA 4YMCNOBbLIX HepaBeHCTB. [lpoBepka
CnpaBes/IMBOCTM HEPABEHCTB MPU 334aHHbIX 3HAYEHUAX NePEMEHHbIX.

HepaBeHcTBO € nepemeHHol. CTporve u HecTporne HepaBeHcTBa. Ob6s1acme
onpeodeneHusa HepaseHcmeaa (06sa1acme donycmumesix 3HayeHuUl nepemeHHou).

PelweHne nMHenHbIX HEpPaBEHCTB.

KeadpamHoe HepaseHcmso u e20 peweHus. PeweHue KeadpamHsbix
HepaseHCMs8: UCMO0/b308aHUE c8olcme U 2padpuka KeaopamuyHol ¢yHKuuUU,
mMemo0d UHmMepsanos. 3anucs peweHus KBa0pPamHo20 HepageHCcMaa.

PeweHue uenvix U OpObOHO-PAYUOHAAbHLIX HEPABEeHCM8 MemoooM
UHMepPsaos.

Cuctembl HepaBeHCTB

CucTeMbl HEPABEHCTB C O4HOM NepeMeHHON. PelleHne cMCTeM HepaBeHCTB
C OAHON nepemMeHHOW: NUHEeNHbIX, KeaodpamHsix. WN3o0b6parkeHune pelieHun
CUCTEMbl HEPABEHCTB HA YMCNOBOM MNPAMON. 3anucb pPeLIeHUs CUCTEMbI
HepaBeHCTB.

DyHKUIMHA
MoHaTne GpyHKUUM

[eKapToBbl KOOPAMHATLI Ha NAOCKOoCTU. PopmMmupoBaHMeE NpeacTaBlEHUN O
MeTanpegMeTHOM MOHATUM  «KoopauHaTtbl». Cnocobbl 3agaHnA  QYHKUMN:
aHaUTUYECKMIN, rpaduyvecknuii, TabnumuHbin. [paduk GyHKUMKU. [pumepsl
OYHKUMIM, noNyyY4aemblX B NpPOLLEeCCe MWCCNeAOBaHMA Pa3/NYHbBIX  PeasnbHbIX
NPOLECCOB M pelleHMa 3a4a4y. 3HavyeHne GyHKUMKM B Touke. CBOMCTBA PyHKLUMN:



obnactb  onpeAeneHua,  MHOXECTBO  3HAY€HWUM,  HYAU,  MPOMENKYTKU
3HAKOMOCTOAHCTBA, YEMHOCMb/HEeYéMmHOCMb, TMPOMENKYTKM BO3pacTaHuUA U
ybbiBaHUA, Hanbonbluee N HaumeHbluee 3HavyeHua. NccnepgoBaHne GyHKUMKM NO
eé rpaduKy.

lpedcmasneHue 06 acumnmomax.
HenpepbisHocmo pyHKUUU. Kyco4YHO 3a0aHHbIE (hyHKUUU.
JInHenHaa pyHKUMUA

CBoncTtBa M rpapuk NMHEMHON PYHKUMWU. YTI0BOM KOIPPULMEHT NPAMOIA.
PacnonoxeHune rpaduka NMHENHON GYHKUMM B 33aBUCMMOCTU OT €€ YrnoBOro
KoapoduumeHtTa n ceoboaHOro yneHa. HaxoxucoeHue KoaggpuyueHmos auHelHol
DYHKUUU 110 3a0aHHbIM YC0BUAM: MPoxoxcoeHue npamol 4yepe3 08e MOYKU C
3000HHbLIMU KOOPOUHAMAMU, MpPoxoxcoeHue npamol vepe3 OGHHYH MOYKY U
napasnnenovHol 0aHHOU npamod.

KsagpatuuHaa pyHKuUMA

CeoiictBa M rpaduKk KBagpaTMyHOM yHKUMKM (napabona). lMocmpoeHue
epagpuka KeadpamuyHol GyHKyuu no moy4ykam. HaxoxaeHue Hynewu
KBaApaTUYHOM byHKUMN, MHOXMcecmea 3Ha4YeHud, MPOMENCYMKO8
3HOKOMNOCMOAHCMBA, MPOMeXymKo8 MOHOMOHHOCMU.

O6paTHas NpPoONoOpPLUMUOHANIbHOCTb

k
o f'mnepbona.

Csonctea GpyHKUNU y:éy =
Fpacpuku pyHKyuii. MpeobpazosaHue epaguxka pyHKYUU y= f(x) 0n4

nocmpoeHus 2pagukos pyHKyul euoa y = af (kx+b)+c.

o k
paguku pyHKYUL y=a+-——, y=x, y=3¥x, y=|x.

MNocnepoBaTenbHOCTU M NpOrpeccumn

Yucnosas nocnenoBaTeIbHOCTb. Mpumepsbl YMCNOBbIX
nocnefoBaTenlbHOCTEN. beCcKoHeuHble noc/neaoBaTeNbHOCTU. ApudmeTuyeckas
nporpeccnss U eé cBoucTBa. leomeTpuueckas nporpeccma. Popmyna obuwezo
YeHa U CYyMMbl N 1epebix 4YsneHo8 apugpmemuyeckoli U eeomempuyecKol
npozpecculi. Cxo0awaacsa 2eomempuyecKkas npoz2peccus.



Pemenune TeKCTOBBIX 3a/1a4
3apgaum Ha Bce apudpmeTUueckme aencTema

PelleHne TEKCTOBbIX 33434 apudmeTnyeckmm cnocobom. McnonbsoBaHue
Tabnuy, cxem, YepTexken, Apyrux cpeacTs NPeAcTaBieHUa AaHHbIX MPU PeLIeHUM
cEVERT

3apaum Ha ABUXKEHUe, PaboTy U NOKYNKKU

AHann3 BO3MOKHbIX CUTYaLM1 B3AaMMHOIO Pacno/ioXKeHns 06beKTOB Npu UX
ABWXXEHUM, COOTHOWEHUS OOBEMOB BbINOJHAEMbIX PaAaboT NpuM COBMECTHOM
paboTe.

3apaum Ha YacTu, 0NN, NPOLEHTbI

PeweHne 3a4ay Ha HAXOXAEHWE 4YacTM YMC/a U YMc/la MO ero 4acTu.
PeweHune 3aga4 Ha NPOLEHTbl U Aoan. [pUMeHeHMe NPONopLMA NPU peLleHnn
3ajau.

Jlornyeckue 3agaum

PeweHne normyeckux 3apad. PeweHue so02uveckux 3a0a4 C MOMOWbHO
epagpos, mabauy,.

OCHOBHble MeTOAbl pelleHUA TEeKCTOBbIX 3agauy: apudmMeTUYEcKUui,
anrebpavyeckuii, nepebop BapuaHTOB. [lepsuyHblie npedcmasneHUs 0 Opyaux
mMemooax peweHus 3a0a4 (ceomempu4eckue u epaguyeckue memoosl).

CraTucTHKa U TEOPUS BEPOSATHOCTEH
CraTuctuka

TabnnyHoe w rpadumyeckoe npeacTaBAeHWE [AaHHbIX, CcTonb4yaTble W
Kpyrosble Auarpammbl, rpadukn, NpUMEHeHWe aAuarpaMm U rpadukos ana
OMNUCaHUA 3aBUCUMMOCTEM peasnbHbIX BENMYMH, U3BNeYeHMe WHbopmauuM U3
Tabnuu, auarpamm u rpadpukos. OnucaTenbHble CTAaTUCTUYECKME MOKasaTenu
yncnoBbix HabopoB: cpegHee apudmeTnyeckoe, MeduaHa, Haubosbliee U
HaMmeHblee 3HayeHMA. Mepbl pacceMBaHuA: pasmax, oucrnepcusa U
CMaHOapmMHoe OMKAOHEHUe.

CnyyaHaa M3MEH4YMBOCTb. MI3MEHUYMBOCTb MpU M3MepeHUsaxX. Pewaroujue
npasusna. 3aKOHOMepPHOCMU 8 U3MEHYUBbIX 8E/UYUHAX.

CnyuaiiHble cobbiTua



CnyyanHble onbITbl (3KCMEPUMEHTbI), 3N1eMEHTAPHbIE C/y4alHble cobbITMA
(ncxompl). BeposiTHOCTM  anemeHTapHbIX cobbiTnii. CobbiTMa B c/ly4alHbIX
3KCNepuMeHTax M 61aronpuATCTBYIOWME 3N1EeMeHTapHble cCobbITUA. BepoAaTHOCTH
cny4YaliHbIX cobbITUIA. ONbITbl C PABHOBO3MOMKHbIMW 3/1IEMEHTAPHBIMU COOBLITUAMM.
Knaccnyeckme BepOATHOCTHbIE OMbITbl C MCNO/Ib30BAaHMEM MOHET, KyOMKOB.
lMpedcmasneHue cobbimuli ¢ nomowbto oduazpamm dlaepa. [NpomusononorHele
cobbimus, obveouHeHue U nepeceyeHue cobeimul. [lpasuno crnoxceHuUs
geposmHocmel. Cnay4aliHelli 8blbop. [lpedcmasneHue sKkcrnepumeHma 8 euode
Oepesa. He3asucumelie cobbimus. YMHoMeHue seposmHocmell He3a8UCUMbIX
coboimul. lMocnedosamesnbHble He3asgucumele ucrneimaHuA. lNpepcTaBneHne o
HE3aBMCUMbIX CODbITUAX B }KU3HW.

SnemeHmel KOM6UHCIMOPUKU

lMpasuno ymMmHoxMceHuUs, nepecmaHosKu, pakmopuan 4ucaa. CoyemaHusa u
yucno coyemaHuti. Popmyna yucna couemarull. TpeyaonoHuk lackana. Onbimel ¢
60/16WUM YUC/IOM PABHOBO3MOMCHbLIX 3/1eMeHMApHsIx cobbimuli. BeivucneHue
gepoAmMHocmeli 8 o0nelImax ¢ [pUMeHeHUeM KOMOUHAMOPHbIX opmyi.
UcneimaHus bepHynanu. Ycnex u Heydaya. BepoamHocmu cobeimuli 8 cepuu
ucneimaHul bepHynnu.

CnyualiHble 8enu4uHbl

3HaKoMcmeo o CcayvaliHbIMU B8eAUYUHAMU HO [PUMepax KOHEYHbIX
OucKpemHsoix  cay4valiHbix — eenuyvuH.  PacnipedeneHue — sepoamHocmedl.
Mamemamuueckoe oxudaHue. Cesolicmea MamemMamu4yecKo2o OMUOAHUS.
[MoHAMue o 3aKoHe 6oabwux Yucen. N3mepeHue sepoamHocmel. [pumeHeHue
30KOHa 607bWUX Yucesn 8 COoUuuOosao2UU, CMPAX08AHUU, 8 30PABOOXPAHEHUU,
obecneyeHuu 6e30nNacHOCMU HaceneHUs 8 Ype38bI4aliHbIX CUMYayusX.

HUcTopust MaTeMaTUKH
Bo3HUKHOBeHUE MamMeMamuKu KaK Hayku, amarnel eé pazgumus. OCHO8Hble

pasdesnsl Mamemamuku. Beldarowueca mamemMamuKu U UX 8KAa0 8 passumue
HayKuU.

beckoHeYHOCMb MHOXecmsa npocmeix ducen. Yucaa u 0s1uHbI O0Mpe3Kos.
PayuoHaneHble uyucna. lMompebHocMb 8 UPPAYUOHAAbLHLIX Yucnax. LKona
Mugpazopa



3apoxcoeHue anzebpobl 8 Hedpax apugpmemuru. An-Xopesamu. PoxcoeHue
bykseHHoU cumsonuku. .depma, ®. Buem, P. [Jekapm. Wcmopus eonpoca o
Haxoxco0eHUU ¢opmyn KopHel anzebpauyeckKux ypasHeHul cmeneHel, boabwux
yemeolpéx. H. Tapmanes, Ax. KapoaHo, H.X. Abens, 3.l anya.

lMoseneHue  memooa  KoopOuHam,  M03807A0WEe20 Mepesooume
2eomempuyeckue o06veKmesl Ha A3bIK anzebpeol. [NossneHue 2paguKkos pyHKYuUd. P.
dekapm, I1. ®epma. [Npumepbl pasnuYHbIX cUCMeEM KOOpPOUHam.

3a0aya JleoHapdo [lusaHckozo (®PuboHauy4u) O KpPoOAUKAX, Yucaa
QuboHayyu. 3adaya o0 waxmamHol 0ocKke. Cxoo0umocmb 2eomempuveckol
npozpeccuu.

McmoKku meopuu sepoamHocmeli: cmpaxogoe 0esno, a3apmHoelie uzpel. [1.
®epma, b.Mackans, A. bepHynnu, A.H.Konmozopos.
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