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HosicHUuTeEIbHASA 32aNIMCKA

Jannas paboyas mporpamma 1o anredpe mis oOydenus B 7-9 knmaccax MBOVY «Cpennsist
o011eo0pa3zoBartenbHasi 1mkoa r. buproyay Ha ocHOBE:

1. ®enepasbHOTO  KOMIIOHEHTa  TOCYIapCTBEHHOro  00pa3oBaTeIbHOTO  CTaHJapTa
OCHOBHOTO 0011ero oopazoBanust 2004 roga (6a30BbIN yPOBEHB).

2. IlpumepHoiil mporpamMMbl OCHOBHOTO 00111ero 00pa3oBaHUs 10 MaTeMaTHKeE.

3. Astopckoit mporpammbl  FO.H. Makapeuea, H.I'. Munmox, K.J. Hemxkoga,
C.b.CyBopoBo#i  OImyOJIMKOBaHHOM B coOopuuke «lIporpammel  00mIe00pa3oBaTeIbHBIX
yupexaeHui. Anrebpa. 7-9 kmaccel»,- M. Ilpocsemenne, 2008, cocraBurens: T.A.
BypmucTtposa.

Y4eOHO-METOAMYECKUI KOMIUIEKT peKoMeH10BaH MuHoOpHayku P® k HCIOIb30BaHHIO
B 00pa30BaTEIbHOM IPOLIECCE:

Anrebpa. 8 kmacc: y4eOHuUK Juis  o0rmeoOpasoBarebHBIX  yupexaenuit/[FO.H.
Makaperues, H.I'. Munatok, K.M. Hemkos, C.b. CyBoposa]; o penakuueii C.A. TelskoBCKOTO.
— M.: IIpocsenienue, 2009.

Anrebpa. 9 kmace:  y4eOHMK Ui 00mieoOpasoBaTeibHbIX  yupexaeHuid/[FO.H.
Makapsrues, H.I'. Munatok, K.1. Hemkos, C.b. CyBoposa]; mo penakuueii C.A. TenskoBCKoro.
— M.: [Ipocsemenue, 2010.

Anrebpa. Junaktuyeckue marepuansl. 8§ kiacc./B.U. XKoxos, KO.H. Makapsrues, H.T'.
Mungtok. — M.: IIpocsemenue, 2013.

Anrebpa. unaktuaeckue marepuansl. 9 knacc./ FO.H. Makaperues, H.I'. Muniok, JLB.
KpaitneBa — M.: IIpocsemenue, 2011.

KonTponbHo-uzMepurensubie MaTepuansl. Anreopa: 8 kimacc/ coct. JLEO. babomkuna. —
M.: BAKO, 2010.

KonTponbHo-uzMepurensusie MaTepuaibl. Anredpa: 9 knacc/ coct. J.U. MapteiHoBa. —
M.: BAKO, 2011.

I'MA. MaremaTuka: TUIIOBBIE SK3aMEHALIMOHHBIE BapuaHThl: noj pen. M.B. Smenko. —
M.: UznatensctBo «HanuonanesHoe oOpazoBanuey, 2014.

Heau o0yvenns:

e OBJIaJleHHEe CHCTeMOH MAaTeMaTH4YeCKHUX 3HAHMHA M yYMeHMii, HEOOXOIUMBIX s
MNPUMCHCHUSA B HpaKTH‘{CCKOfI ACATCIIBHOCTH, U3YYCHHA CMCKHBIX AWCHUIIINH, IMPOAOJIKCHHUA
o0Opa3oBaHus;

® HHTE/JIEKTyaJlbHOe pa3BUTHe, (OPMUPOBAHUE KauecTB JIMYHOCTH, HEOOXOAMMBIX
YeJIOBEKY JUIsl ITOJIHOLIEHHOW )KM3HHU B COBPEMEHHOM OOIIIeCTBE, CBOICTBEHHBIX MaTeMaTHYeCKON
JEATEIBHOCTH: ICHOCTU U TOYHOCTH MBICIH, KpUTUUHOCTH MBIIUIEHUS, UHTYULIUH, JTOTHYECKOTO
MBIIUICHUs, 3JEMEHTOB aJITOPUTMUYECKON KYJIbTYpbl, HPOCTPAHCTBEHHBIX IPEICTABICHUN,
CHOCOOHOCTH K NMPEO0IECHUIO TPYIHOCTEH;

e (QopMupoBaHue TIpeAcTABJEHMH 00 wuJesIX U MeToJax MaTeMaTHKH  Kak
YHHUBEPCAIBHOTO A3bIKA HAYKU U TEXHUKHU, CPEICTBA MOACINPOBAHMUS SBJICHUIN U IPOLIECCOB;

¢ BOCIIUTAHME KYJIbTYpPbl JIMYHOCTH, OTHOIICHHA K MATEMATUKEC KaK K YacCTH
00111e4YeI0BEUECKON KYIbTYPBI, UTPAOIIEH 0COOYIO pOJIh B OOIIIECTBEHHOM PAa3BUTHH.

OenepanbHblii  0a3uCHBI  y4eOHbIM mimaH A o0pa3oBaTeNbHBIX — yUPEKICHUI
Poccuiickoit @enepannu, peanu3yromux MporpaMmbl o0Iero oopasoBaHus, g 5-9 kiaccos
paccuuTtaH Ha 35 y4eOHBIX Helelb B TOJ M IpeaycMaTpUBaeT M3ydyeHue anreOpnl (0a3oBbIii
ypoBeHb) 368 "acoB 3a 3 rojga o0y4eHus.

B cootBercTBuM ¢ nuceMoM JlemaprameHnTta oOpa3oBaHus benropoackoil obsactu oT
21.02.2014 roma Ne 9-06/1086-HM «O mnpoMexyTOYHOH aTTecTauuu O0yJaroUIHXCs
0011e00pa30BaTeIbHBIX YUPEXKIECHUNY», KaleHIapHbIM yueOHbIM Tpadukom MBOY «Cpennss



oOmeoOpa3oBarenbHas mkosa r. bupiova» ¢ 1eiabio BHICBOOOXKACHUS YU€OHOTO BPEMEHHU IS
IPOBE/ICHUS aTTECTAL[IOHHBIX HMCIBITAHUN 32 paMKaMH 4eTBEpPTOHl 4eTBepTH Oe3 M3MEHEHUi
MPOJOHKUTEIFHOCTH Y4eOHOTO rojia mpeaycMoTpeno 34 yaeOHbie Henenu B 5 — 8, 10 kimaccax.
CornacHo y4eOHOrO IUIaHA LIKOJbl HA M3y4eHHE anreOpbl OTBEAEH JOIMOJHHUTEIbHO 1 uvac B
Hesenmo B 8 Kiaccax 3a cueT KOMIOHEHTa 00pa30BaTeNIbHOTO yupexkaeHus. Beero Ha uzyuenue
anreOpsl BbiZeieHo 358 vacoB 3a 3 rojia 00y4YeHusI.

VY4eOHbIil MaTepuall pacCUUTaH: B 7 KJlacCe - MATh YAacCOB B HEAENIO B 1 UeTBEPTH, TPU
yaca B HeJIeJII0 BO 2 — 4 yeTBepTaX; B 8 Kiacce — 4yeThIpe 4yaca B HEJeNo; B 9 kijacce: TpH yaca B
HEJZIEIIIO.

KoJsin4ecTBO 4aCcoB B roj
Y4eOHble mpeaMeThl Bcero
7 8 9
Anrcopa (DBYIT-2004) 123 140 | 105 368
AureOpa (yueOHbIi IIaH IIKOJIbI) 120 136 102 358
Aunre6pa (aBTOpcKas mporpamma) 120 136 102 358

B nannyto pabouyro nporpamMmy BHECEHBI CIEIYIOIINE U3MEHEHHUS:

8 Kjacc: y4yuThiBas IOATOTOBKY K OCHOBHOMY TIOCYIAapCTBEHHOMY 3K3aMEHY, B
KaJICHJapHO-TEMAaTHYeCKOM IUTaHe 3((EeKTUBHEH pacnpenenuTh ydeOHBIE 4Yachl MO pa3lenam
Kypca TakuM oOpa3oM: B riaBe «PamumonanpHbie ApoOu» nobGaBneHo 4 dyaca, B TJaBe
«KBagparuele ypaBHeHus» nobasneH 1 dac, B rnaBe «KBajapaTHble ypaBHEHHs» J00aBlIeHO 6
yacoB, B rnaBe «HepaBencTBa» nobasieHo 4 yaca, B riase «IloBropeHue» nodasneHo 2 yaca.

[Iporpammoii  HpeayCMOTPEHO  MPOBEICHHE  CIEAYIOUIErO0  KOJIUYECTBA  KOHTPOJIBHBIX
MEpOIPHUATHI:

KonTponbsHoe Kiacc ABTOpCKast Pabouas mporpamMmma
MEPOTIPUSITHE nporpamma
KonTtpomnsHas pabora 7 10 10
8 10 10
9 8 8

®opmoii opranu3zanuu yueOHOro mporecca BiseTcs ypok.

TpeGoBanus K YPOBHIO OATOTOBKH 00y4al0UIUXCS
B pe3ysibTaTe n3yueHuss MATEMATUKHU YYEHUK J10JI/KEH

3HAMb/NOHUMAMD

L] CYHIGCTBO IIOHATUSA MATEMATHUYCCKOT O JOKa3aTeIbCTBA, HpI/IBOI[I/ITI) HpI/IMepBI
JI0Ka3aTeIbCTB;

® CYIIECTBO MOHSTHS alTOPUTMA; IPUBOAUTH TPUMEPHI AITOPUTMOB;

® KaK UCMOJB3YIOTCS MaTeMaTH4ecKue POpMYIbl, YPaBHEHHS U HEPABEHCTBA; IPUMEPHI X
HpI/IMeHeHI/IH JJIA pemeHI/m MATCMATHUYCCKUX U HpaKTI/IquKI/IX 3aaa4,;

® KaKk MaTeMaTHYeCKH ONpenelieHHble (YHKIUM MOTYT OINHCHIBATh  pealbHbBIE
3aBUCHUMOCTH; IPUBOJUTH MPUMEPHI TAKOTO OMICAHHUS,

® KakK l'IOTpe6HOCTI/I HpaKTI/IKI/I HpI/IBeJ'H/I MaTeMaTI/I‘—IeCKyIO HaYI(y K HeO6XO}II/IMOCTI/I
pacmeeHHﬂ IIOHATHS YHCJIA,

® BEPOSATHOCTHBIN XapakTep MHOTHUX 3aKOHOMEPHOCTEH OKpPYKAIOIIEeTO MHpa; MPUMEPHI
CTAaTHCTUYECKUX 3aKOHOMEPHOCTEH U BHIBOJIOB;

e KakuM 00pa30oM I'eOMETpHs BO3HHUKJIA M3 MPAKTHUSCKUX 3a7ad 3eMIIEMEPHsI; TPUMEPHI




reOMETPHUUECKUX OOBEKTOB U YTBEPKACHUHN O HUX, BAXHBIX /U1 IPAKTUKU;
® CMBICI UJ€aTU3allMy, TMO3BOJAIONIEH pelIaTh 3aJa4ydl PEaJbHOW JACHCTBUTEIBHOCTH
MaTEMAaTUYCCKMMHU MCTOdaMU, HpI/IMepLI OH_II/IGOK, BO3HUKAKOIINUX HpI/I nacajin3anumn.

APUDOMETHUKA
YMmeTh

® BBHINOJHATH YCTHO apu(MeTHYECKHe ACUCTBUS: CIOKEHUE M BBIYMTAHHE JBY3HAYHBIX
yucedl M JACCATHYHBIX Jpo0ed ¢ JByMs 3HAaKaMH, YMHOXXEHHE OJHO3HAYHBIX YHCEI,
apudMeTHYECKHE OIepalid ¢ OOBIKHOBEHHBIMH JIPOOSMH C OJHO3HAYHBIM 3HAMEHATENEeM W
YHCIINTEIICM;

® [IEPEeXOJUTh OT OAHOW (POPMBI 3aIUCHU YHUCEN K JPYrou, MPEICTaBIIATh IECATUYHYIO
JIpoOb B BUC OOBIKHOBEHHOM M B MPOCTECUINNX CIydasX OOBIKHOBEHHYIO B BHC JCCATUUHOM,
MPOLEHTH — B BUAE ApoOU U JApoOb — B BUAE MPOIECHTOB; 3alMCHIBATH OOJIBIINE W Majbie
YHCIa ¢ UCHOJIL30BAHUEM LIENIBIX CTEIEHEN TECATKY;

® BBHINONHATH aApUPMETHYECKHE IEHCTBUS C pAlMOHATBHBIMU YHCIAMH, CpPaBHUBATH
palroHaIbHBIC U ACHCTBUTEIbHBIC YHCIIA; HAXOIUTh B HECIIOXKHBIX CIIy4asiX 3HAaYCHUsI CTETICHEH
C IEJBIMHU MTOKA3aTEIAMHU U KOPHEH; HaXOUTh 3HAYCHUS YUCIIOBBIX BBIPAKCHUI;

® OKpYIJIATH MEJbIe YHUCIIa W JCCATUYHBIC IPOOM, HAXOJWUTh MPUOIIKEHUS YHCEN C
HEJIOCTATKOM M C U30BITKOM, BBITIOJIHATH OLIEHKY YHCJIOBBIX BBIPAKECHHUI;

® [I0JIb30BaThCS OCHOBHBIMHU E€AWMHUIIAMHU JIMHBI, MACChl, BPEMEHH, CKOPOCTH, IUIOMIAIH,
o0BbeMa; BeIpakaTh 0oJiee KPYIHbIE SAMHUIIBI Yepe3 0oJiee MeIKrue U Hao0opoT;

e pemiath TEKCTOBBIE 3a/aud, BKIIOYAs 3a7aud, CBS3aHHBIE C OTHOIIEHHEM M C
MIPOMOPIIMOHAIBHOCTHIO BEJIMUKH, APOOSMHU U TTPOLICHTAMM;
HCIO0JIL30BATH NPHOOPETEHHLIE 3HAHMS M _VMEHHSI B NPAKTHYECKOH JAeATEeJLHOCTH H
NOBCEAHEBHOM KM3HM JIJISA:

® PEIICHUS HECIOKHBIX MPAKTHYCCKUX PACUYCTHBIX 3a7a4, B TOM YHCIIC C HCIIOJIb30BAaHHEM
pH HEOOXOIMMOCTH CITPABOYHBIX MATEPUAIOB, KATBKYJISATOPA, KOMITBIOTEPA;

¢ YVYCTHOM TMPUKUIKA U OLEHKH pe3ylibTaTa BbIUMCICHUI; TMPOBEPKH pe3ylbTaTa
BBIYHCIICHHSI, C UCIIOIb30BAHUEM PA3JIMYHBIX IPUEMOB;

® UHTEpIPETAIlMU PE3YJIHTATOB PEIICHHS 3aJad C YYETOM OTPAaHWYECHUM, CBS3AHHBIX C
peaIbHBIMHU CBOMCTBAMHU pacCMaTPUBAEMBIX MPOIIECCOB U SIBICHHUIA.

AJTEBPA
YMeTh

® COCTaBJIATh OYKBEHHBIC BBIPOXECHHUS M (DOPMYJIBI 1O YCIOBHUSM 3a/ad; OCYIIECTBISATH B
BBIDOKEHHSIX H (OpMylax YHCIOBBIE TIOJCTAHOBKM U BBHINIOJHATh COOTBETCTBYIOIIWE
BBIUKCJICHHSI, OCYILIECTBISATh MOACTAHOBKY OJHOTO BBIPAXKEHHUS B JIPYTroe; BhIpaXKaTh U3 GopMys
OIHY MEPEMEHHYIO YE€pPE3 OCTAIbHBIE;

® BBINOJHATH OCHOBHBIE JEMCTBUS CO CTENEHSIMM C IEJIbIMM IIOKa3aTellsIMU, C
MHOTOUYJICHAMH M C aireOpandecKuMHu ApOOSIMH; BBHIMOIHATH PA3J0KEHHE MHOTOYIEHOB Ha
MHOKHUTEJIH; BBIMIOJIHATH TOXK/IECTBEHHBIEC TPEOOpPa30BaHUsI pAllMOHATBHBIX BEIPAKECHUI;

® TIPUMEHATH CBOWCTBA apu(PMETUUECKUX KBAJIPATHBIX KOPHEW ISl BHIYMCICHUS 3HAUCHUI
U TIpeoOpa3oBaHUil YHMCIOBBIX BRIPAKEHUHN, COJEPKAIIUX KBAPATHBIE KOPHHU;

® pellaTh JUHEWHbBIC, KBAAPATHBIC YPABHEHUS U PAllMOHAJIbHBIC YPABHEHUS, CBOISIIMECS K
HHUM, CUCTEMBI JBYX JIMHENHBIX YPABHEHHUN U HECIIO0KHBIE HEJIMHEWHBIE CUCTEMBI;

® pelaTh JIMHEHHBIE U KBAJpaTHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI;

® pemath TEKCTOBBIE 33Ja4l AreOpandecKuM METOJ0M, HHTEPIPETUPOBATH MOJYUCHHBIN
pe3ynbTaT, MPOBOAUTH OTOOP PEIICHHH, UCXOAS U3 (HOPMYITUPOBKHU 3a/1a4H;

e U300pakaTh YUCIIa TOYKAMU HA KOOPAMHATHOM MPSMOIA;

® OIpenensATb KOOPAMHATBI TOYKM IUIOCKOCTH, CTPOUTh TOYKM C  3aJaHHBIMU
KOOpJMHATAMU;, U300paKaTh MHOXKECTBO PEIICHUH IMHEHHOTO HEPaBEHCTBA;



® pacrmo3HaBaTh apu(METHUECKHE M TEOMETPUUYECKHE IMPOTPECCHH; pelaTh 3aJadyud C
IpUMEHEHHEM (OPMYJIbI OOLIETO WIEHA U CyMMbI HECKOJIBKUX NEPBBIX WICHOB;

® HAaxXOOUTh 3HAueHUs (yHKIMH, 3a7aHHOW QopMynoi, Tabmuuel, rpadpukoM Mo ee
apryMeHTY; HaXOJWUTh 3HAYEHUE apryMEHTa IO 3HAUYEHUIO (YHKIWHU, 33AaHHOW rpaduKkoM WIn
TaOJIMIIEH;

e ompenensATh CBOicTBa (QYHKUMH 1O ee Trpaduky; NPUMEHATh TpaduuecKue
NpEeJCTaBICHUS IPU PEUICHUU YPaBHEHUI, CUCTEM, HEPABEHCTB;

® ONUCHIBaTh CBOICTBA M3YyUEHHBIX (DYHKIMH, CTPOUTH UX IPaUKHU;
HCNOJb30BATh NPHOOPETeHHbIe 3HAHUS M YMEHHMS B NPAKTHYECKOW JIeATeIbHOCTH U
IOBCE/IHEBHOM KM3HM 1JIs:

® BBIIOJHEHHUA pacyeToB 10 (opMmyaaM, cOCTaBleHUs (opMys, BBIpaXKaroOIIUX
3aBUCUMOCTH MEXJy PEabHbIMU BEJIMUYMHAMM; HAXO0XKJIEHHS HY>KHOH (OpMYJbl B CIIPABOYHBIX
MarepHanax;

® MOJAEIMPOBAHUS NPAKTUYECKUX CUTyallMil M HCCIENOBaHMSA MOCTPOEHHBIX MOJENEl C
UCIIOJIb30BaHUEM allnapaTa ajareopsl;

® ONHUCAHUS 3aBUCHMOCTEH MEXIy (HU3NYECKUMHU BEIMUYMHAMH COOTBETCTBYIOIIUMH
dbopMynaMu Ipu MCCIEIOBAHUN HECTOXKHBIX IPAKTUYECKUX CUTYallUH;

® HHTEpIpeTaluy rpaduKoB peasbHbIX 3aBUCUMOCTEH MEX/1y BETHYHMHAMHU.

QJUEMEHTbBI JIOIT''HKHU, KOMBUHATOPUKHU, CTATUCTHUKHU U
TEOPHUU BEPOSATHOCTEM
YMmeTh

® [POBOJHUTH HECIIOXKHBIE JIOKA3aTEbCTBA, NOJYy4YaTh NPOCTEHIIME CIEACTBUS U3
M3BECTHBIX WJIM PAHEE INOJYYEHHBIX YTBEPKICHHM, OLIEHUBATh JIOTMYECKYIO IPABUIIBHOCTD
pacCyKJI€HUM, UCTIONb30BATh MPUMEPHI 1JIs1 UJUTFOCTPALIMU U KOHTPIPUMEPHI JJI1 ONIPOBEPIKEHUS
YTBEPKJICHU;

e u3BIeKaTh HMH(OPMAaLMIO, MPEACTABICHHYIO B TabnmuIax, Ha Auarpammax, rpadukax;
COCTABJIATH TAOJIUIIBI, CTPOUTH JUATPAMMBI U TpaduKu;

e pemarb KOMOWHATOPHBIC 3aJa4d IYTEM CHCTEMAaTHYeCKOro mepebopa BO3MOXKHBIX
BAPHUAHTOB U C UCIOJIb30BAHUEM ITPABUJIa YMHOKECHUS;

® BBIUKCIITH CPEAHUE 3HAYEHUS PE3YJIbTaTOB U3MEPEHNN;

® HAXOAWTh YAaCTOTy COOBITHS, HCHONB3YS COOCTBEHHBbIE HAOIIOJCHUS U TOTOBBIC
CTaTUCTUYECKUE JaHHBIE;

® HaXOAWUTb BEPOSITHOCTH CIy4YailHBIX COOBITUI B MPOCTEUIUX CIydasx;
HCIO0Jb30BATh NPUOOPETEHHbIC 3HAHUSL W _YMEHHMS B NPAKTHYECKOH JeSTeJbHOCTH W
MOBCE/IHECBHOM KU3HU JLJIS

e BBICTPAUBAHMSA apIyMEHTALUU IPU TOKA3ATENbCTBE U B JUAJIOIE;

® pacrno3HaBaHUs JIOTUYECKU HEKOPPEKTHBIX PACCYXKICHUN;

® 3aMKCH MAaTeMaTUYECKUX YTBEPKICHUH, JOKA3aTEIbCTB;

e aHalM3a peaJbHBIX YHCIOBBIX TAaHHBIX, MPEJCTABICHHBIX B BUJE AUArpamm, rpagpukos,
TaOJIHIL;

® pElIeHHS MPAKTHUYECKUX 3a7a4 B MOBCEIHEBHON M MPOhECCHOHATBLHON JeSTEIbHOCTH C
WCIIOJIb30BAaHUEM JEHCTBUN C YHMCIaMH, TPOIEHTOB, JJIWH, IUIOMIaAeH, 00BEMOB, BpPEMEHH,
CKOpOCTH;

e pemieHUS Y4eOHBIX W MPAKTHUYECKUX 3a7ad, TPEOYIOIMUX CHCTEMaTHYEeCKOro mepedopa
BAPUAHTOB;

® CpaBHCHHMs IIIAHCOB HACTYIUICHHS CIIYYalHBIX COOBITHH, IJIsi OIEHKH BEPOSTHOCTH
CIIy4allHOTO COOBITHSI B TPAKTHYECKUX CHUTYAIUsAX, COTOCTABICHHS MOJEIN C peabHON
CUTYalHEH; TOHUMAaHUs CTATUCTUYECKUX YTBEPKICHUH.




Y4yeOHO-TEMATHYECCKUI MJIAH

7 KRaacc
Tembl (paznens) ABTOpCKasi mporpaMma Pabouas mporpamma
BripakeHus1, TOXKIECTBA, ypaBHEHUS 24 4 24 4
DOyHKIHUH 14 4 14 4
CreneHb C HATYpaJIbHBIM ITOKa3aTeIeM 154 154
MHOTOUWICHBI 204 204
DopMyIIbl COKPAIIICHHOTO YMHOXEHUS 20 4 204
CucreMbl JTUHEHMHBIX YpaBHCHUH 174 174
IToBTOpEHHE 10 gy 10 gy
Htoro 120 120
8 ki1ace
Tewmsbl (paznensl) ABTOpCKas mporpaMma Pabouas nporpamma
PanmonansHbIe 1poOH 26 4 304
KBanpaTtHble KopHU 24 4 254
KBagparHble ypaBHEHMs 21y 304
HepasenctBa 20 g 24 4
CrerneHs ¢ LeIbIM [T0Ka3aTeIeM. 13 4 134
DJIEMEHTBI CTATUCTUKH
IToBTOpEeHME 124 144
Htoro 68 136
9 kJacc
Tewmsl (paznensl) ABTOpCKas mporpaMma Pabouas nporpamma
KBanparnunas GyHKIms 224 224
YpaBHEHUS U HEPABEHCTBA C OJHOMN 14 4 144
IIEPEMEHHOMN
YpaBHEHHs 1 HEPABEHCTBA C IBYMs 174 174
MePEeMEHHBIMH
ApudmeTrnueckasi 1 reoMeTpuyecKas 154 154
IpOrpeccuu
DneMeHTbl KOMOMHATOPUKH U TEOPUU 134 134
BEPOSITHOCTH
IToBTOpEeHME 214 214
Hroro 102 4 102 4
Copaeprxanue nporpaMmbl
7 xjacc

1. BbIpa:keHus, TOXK1eCTBa, ypABHEHUsI
YucrnoBele BbIpaXeHUs ¢ mnepeMeHHbIMU. [lpocreiimme mpeoOpa3oBaHUs BBIPasKEHU.
VpaBHeHue, KOpeHb ypaBHeHHs. JIuHEiHOe ypaBHEHME C OJHOW mepeMeHHOW. Pemienue
TEKCTOBBIX 33J]a4 METOJIOM COCTaBJIEHUsI ypaBHEHUH. CTaTUCTUYECKHE XapaKTEPUCTHUKH.
OcHOBHas L eJdb — CUCTEMATU3UPOBATh U 0OOOIINTH CBEJIEHUS O IPEOOPa3OBAHUIX
anreOpanyecKrX BhIPAXKEHUH U peIIeHUu YpaBHEHHUH ¢ OJJHOM MepeMeHHOM.




IlepBas Tema Kypca 7 Kjacca ABISETCS CBS3YIOIIMM 3BEHOM MEXAY KypCOM MAaT€MaTUKH
5 — 6 wmaccoB uW KypcoM anreOppl. B HEll 3akperistoTcs BBIYUCIUTEIIBHBIC HaBBIKH,
CHCTEMATH3UPYIOTCS M 00O0OIIAIOTCSA CBEACHHS O MPEoOpa3OBaHMIX BBIPAKCHUNW M PELICHUU
YpaBHEHUH.

Haxoxnenne 3HaYeHMH 4YHCIOBBIX M OYKBEHHBIX BBIPAKCHHMH [a€T BO3MOXKHOCTB
HOBTOPUTH € YYalUMMCA IpaBUiIa ASUCTBUI ¢ pallMOHATIbHBIMU YUCIAMU. Y MEHUS BBINOIHATh
apudMeTHUeCKue ACUCTBUS C pAallMOHATILHBIMU YHCIAMHU SIBJISIOTCS ONOPHBIMH JJISi BCETO Kypca
anreOpbl. CiieyeT BBIICHUTH, HACKOJBKO IIPOYHO OBJIAJECNIM MMM Yy4alluecs, U B clydae
HEOOXO/MMOCTH OpPraHW30BaTh IMOBTOPEHUE C LEIbIO JMKBUAALMHN BBISIBICHHBIX MPOOEIIOB.
Pa3BuUTHIO HABBIKOB BBIYUCIICHUHN JIOJKHO YAEIATHCS CEpPbEe3HOE BHUMAHKE U B lalbHEHIIIEM IIPU
W3YYEHUHU JPYTUX TEM Kypca aiareopsl.

B cBsA3u ¢ paccMoTpeHHEM BONpOca O CPAaBHEHUHM 3HAYEHUIN BBIPAXKEHUH pacIIUpsroTCs
CBEJICHMSI O HEPABEHCTBAX: BBOASTCS 3HAKHU > U <, JA€TCS NIOHITHE O IBOMHBIX HEPABEHCTBAX.

IIpu paccmoTpeHun mnpeoOpa3oBaHUil BbIpaXEHUH (opManbHO-ONEpaTUBHBIE YMEHUs
OCTal0TCs Ha TOM >K€ YPOBHE, ydallluecs IMOAHMMAIOTCS HAa HOBYIO CTYIIEHb B OBJIaJCHUU
Teopuei. BBomsTCAd MOHATHUA  «TOXKIECTBEHHO PpABHBIE  BBIPAKEHUSA»,  «TOXKIECTBOM,
«TOXJIECTBEHHOE Ipeo0pa3oBaHUE BBIPAKEHUN», COJIEPKAHUE KOTOPHIX OydeT MOCTOSIHHO
pacKphIBaThCS U YIIYOJIATbCA MPU HM3YYEHUHM NPEoOpa3oBaHUM pasIMYHbIX anredpanyeckux
BbIpaxkeHUM. IlomuepkuBaeTcs, 4TO OCHOBY TOXKJIECTBEHHBIX IpeoOpa3soBaHUI COCTaBISIOT
CBOMCTBA IEWCTBUU HaJ YHUCIIAMU.

Ycunupaercs poiib TEOPETUUECKUX CBEIACHHUM MpU paccMOTpeHuu ypaBHeHUU. C Lenbro
o0ecrneyeHnss OCO3HAHHOI'O BOCHPHUATHS Y4YallUMHUCSA QITOPUTMOB pELICHUs ypaBHEHUH
BBOJIUTCSl BCIIOMOTATEIbHOE TOHSATHE PABHOCHIBHOCTH YpaBHEHHH, (OPMYIHPYIOTCS U
pPa3bsCHAIOTCA Ha KOHKPETHBIX IIPUMEpax CBOMCTBA paBHOCWIBHOCTU. JlaeTcst moHsTHE
JIMHEMHOTO YpaBHEHMS M HMCCIEAYETCS BOIPOC O YUCIE €ro KopHeu. B cucreMe ynmpakHeHH
0co00e BHUMaHHE yJeJsIeTCs PEUICHUI0 YpaBHEHHI BUIa ax = D mpu pa3nuyHbIX 3HAYCHHUSIX d
u b. IIpogomkaercs pabora Mo GOPMHUPOBAHUIO Y YUAILIMXCSA YMEHHS HCIOJIb30BaTh arrmapar
YPaBHEHMH KaK CPEJCTBO [Vl PELICHMsS TEKCTOBBIX 3ajjad. YPOBEHb CIIOKHOCTH 3313y 37ECh
ocTaeTcs TaKuM JKe, Kak B 6 Kimacce.

N3ydeHne Tembl 3aBeplIACTCS  O3HAKOMJIEHHMEM  YYallUXCsl € MPOCTEHLIMMHU
CTaTUCTUYECKUMHU  XapaKTEPUCTUKAMU: CPEIHUM apU(PMETUUYECKUM, MOJAOH, MEIUaHOM,
pa3MaxoM. Ydaiuecs JOJDKHBI YMETh MCIOJIb30BaTh 3TH XapaKTEPUCTHKHU U1 aHalIM3a pana
JTAHHBIX B HECJIOKHBIX CUTYaIUIX.

2. ®yHKOUHU

OyHkuMs, o0nacTe onpeneneHus QYHKUUM. BplunciieHne 3Hau€HUW QYHKIMM IO
dopmyne. I'padux pynxmun. [Ipsmas nponopunoHaabHOCTh U ee rpaduk. JIuHeiHas pyHkuus u
ee rpaduk.

OcHOBHas I1eJlb — O3HAKOMHUTb YYalIUXCH C BaKHEHIIUMH (YHKIHOHAIHHBIMU
HNOHATUSIMU U € TpaduKaMu IPsIMON POMOPLUUOHATIBHOCTH U JIMHEWHOW (PyHKIIMK 001Iero BUa.

JlaHHas Tema SBJIETCS HAuyaJIbHBIM S3TallOM B CHUCTEMAaTH4eCKOH (yHKIMOHAIBHON
MOJrOTOBKE ydyaluxcs. 3/1eCh BBOJSTCS TaKUe MOHATHS, KaK (QYHKIMs, apryMEeHT, 00JacTh
onpenenenus GpyHkuuu, rpadpuk GyHkuu. OyHKIHUS TPaKTyeTcsl Kak 3aBUCUMOCTb OIHOH Ie-
pEMEHHOM OT Jpyroil. Ywyamuecss MOJy4arOT TEPBOE MpEACTaBICHUE O Crocobax 3aJaHus
¢ynkuuu. B naHHOM Teme HaumHaercs paboTa 1Mo (GOPMHUPOBAHUIO Yy ydalluxcs yMEHUi
HaXOJUTh 110 popMyJie 3HaUeHHE (PYHKINUU IO U3BECTHOMY 3HAUEHHUIO apryMEHTA, BBITIOIHATE TY
ke 3aJ1ady 1o rpaduky 1 pemars 1o rpaduky oOpaTHyro 3a1auy.

OyHKIMOHAIbHBIE TIOHATHS MOJIY4al0T CBOIO KOHKPETU3ALUIO MPU U3YUYEHUU JTUHEHHOMN
(GYHKIMU M ee 4acTHOro BUAA — MPSMON MPONOPLUOHATBHOCTH. YMEHHUS CTPOUTh U YUTATh
rpaduku 3TUX QYHKIUI MIUPOKO MCHOJB3YIOTCS KaK B CaMOM Kypce anreOpbl, Tak U B Kypcax
reoMeTpur U (U3MKU. Yyaliuecs TOJDKHBI NMOHMMAaTh, KaK BIMSAET 3HAK Kod(QuIMeHTa Ha
pacrnosiokeHne B KOOPIUHATHOM MiockocTu rpaduka Gynkuuu y = kX, rae k # 0, kak 3aBUCUT
ot 3HaueHu# K u b B3anmHoe pacnonoxenue rpagukoB nByx pynkumii Buga y = kX + b.



dopmupoBanue BceX (YHKIIMOHANBHBIX TOHATUH W BBIPAOOTKA COOTBETCTBYIOIIUX
HABBIKOB, a TaKKe M3y4yeHUE KOHKPETHBIX (YHKIUN COMPOBOXKIAIOTCS PACCMOTPEHUEM
MPUMEPOB pEATbHBIX 3aBUCUMOCTEH MEXKAY BEJIMYMHAMU, YTO CIOCOOCTBYET YCHIJICHHIO
MIPUKIIATHOM HAMIPABJIEHHOCTH Kypca aireopsbl.

3. CreneHb ¢ HATYPAJIBLHBIM NOKAa3aTeJIeM

CTeneHb ¢ HATYpalbHBIM MOKa3aTeleM U ee cBoiicTBa. OqHouneH. OyHKIMH y = x2, y =
x3 u ux rpadpuxn.

OcHoBHas 1eJb — BbIPAOOTaTh YMEHHE BBINOJHATH NEHCTBUS HAJ CTEHNEHSMU C
HATypaJbHBIMU MTOKA3aTEISIMU.

B nannoii Teme naetcst ompenelnieHHe CTENEHHM C HAaTypajbHBIM Mokaszarenem. B kypce
MaTeMaTHKH 6 KJlacca ydJaluecs yKe BCTPEUYaIHNCh C MPUMEPaMU BO3BEICHUS YHUCET B CTCIICHb.
B cBs3u ¢ BblUMCIIeHHEM 3HAYEHUN CTENEHH B 7 Kilacce JaeTcs MPEeACTaBICHUE O HAXOXKIACHUU
3HAQUCHUI CTENEeHH C TOMOIIBI0 KalbKylsTopa. PaccMaTpuBaroTCsi CBOMCTBA CTENEHU C
HaTypalbHBIM IOKa3areneM. Ha npuMepe nokasarenncrtsa cBOMCTB a” * a” =a™ * ", a" : a" =
a™" rme m>n, (a™)"=a™", (ab)" = a"b" yuamuecs BrepBbie 3HAKOMSTCS C I0Ka3aTeIbCTBAMH,
MIPOBOAMMBIMU Ha airedpanyeckoM Marepualie. YKa3aHHbIE CBOICTBAa CTENEHU C HATYpPaJIbHBIM
MOKa3aTeJIeM HaxXO/IT MPUMEHEHUE TP YMHOXCHUU OJJHOYJICHOB M BO3BEJCHUU OJIHOUJICHOB B
crenieHb. [Ipy HAXOXIEHUM 3HAUYEHUN BBIPAXKEHUI, COAEPXKAIUX CTENeHH, 0c000€ BHUMAaHUE
cienyer oOpaTUTh Ha MOPSJIOK JIEHCTBHIA.

PaccmoTtpenne dyHkmuii y = x% y = x° T03BOJNAET NPOAOKHTH pabOTy IO
(GOpMHPOBAHUIO YMEHUH CTPOHUTH W YHTaTh Tpapuku GyHKImiA. BaxxHo o0paTuTh BHUMaHHUE
yyammxcsi Ha 0COOEHHOCTH rpaduka (GyHKIHMHM y = x°. rpaduK NPOXOJUT depe3 Hayaso

KOOpPJIMHAT, OCh
Oy sBnsieTcs ero 0Cbl0 CUMMETPUH, IpadUK pacroioKeH B BEpXHEH MOIyIIIOCKOCTH.
VYMeHue ctpouth rpaduky GYHKIUH y = x2 0y = X° HCTIONB3yeTCs i 03HAKOMIICHHS

y4aluxcst ¢ rpaguuecKuM crocodoM pereHus ypaBHEHHH.

4. MHOro4jeHsbl

Mmuorounen. Crno)keHue, BBUATAHUE M YMHOXXCHHE MHOTOWICHOB. PasnoxeHue
MHOT'OYJIEHOB Ha MHOKUTEIH.

OcHoBHas 1 edab — BbIPAOOTaTb YMEHHE BBINOJHATH CIOKEHHE, BbIYUTAHUE,
YMHOXE€HHE MHOTOWIEHOB M Pa3I0KEHNE MHOTOUYJIEHOB HA MHOKHUTEIIH.

JlanHas Tema urpaer (QpyHJIaMEHTaJIbHYIO pojb B (OPMHUPOBAHUM YMEHHUS BBIIOIHSTH
TOXKJIECTBEHHbIE IpeoOpa3oBaHMsl aireOpandeckux BblpakeHud. @opmupyemble 37€Ch
(dopManbHO-ONIEPAaTUBHBIE YMEHUS SIBIAIOTCA ONOPHBIMUA MpPU HU3YyYEHUHM JeMCTBUH C
palMOHATILHBIMU APOOSIMH, KOPHSIMH, CTEIIEHSIMH C PallMOHAIbHBIMU MTOKA3aTEIsIMU.

N3ydyeHne TeMpl HayMHAETCA C BBEJIEHUS INOHITHM MHOTOWIEHAa, CTaHIAPTHOIO BHIA
MHOTOYJIEHa, CTENEeHH MHoroudjgeHa. OCHOBHOE MECTO B 3TOH TeMe 3aHUMAIOT aJrOPUTMbI
JENCTBUI C MHOTOYJIEHAMH — CJIO’KEHUE, BBIUMTAHUE U YMHOXEHHE. YUaluecs JOJDKHBI I10-
HUMAaTh, YTO CYMMY, pa3HOCTb, IPOU3BEAECHNE MHOTOWIEHOB BCEI/la MOXKHO IIPEJICTABUTh B BUJIE
MHOrousieHa. J[eHCTBUSA CIOKEHUS, BBIUUTAHUSA U YMHOYKEHUS MHOTOWIEHOB BBICTYNAIOT Kak
COCTaBHOM KOMIIOHEHT B 33JaHMSIX Ha I[peoOpa3oBaHus LENbIX BblpaxkeHuil. Iloatomy
HEeIleJIeco00pa3Ho MNEepeXOoAUTh K KOMOMHMPOBAHHBIM 3aJaHMSIM MPEKIE, YEM YCBOEHBI
OCHOBHBIE aJITOPUTMBI.

Cepbe3HOE BHUMAaHME B 3TOM TEME YIEAETCS pa3I0KEHUI0O MHOTOWIEHOB HA MHOXUTENN
C TIOMOUIIbIO BBIHECEHMSI 3a CKOOKM OOIIEro MHOMHUTENS M C TOMOIIbIO TPYNIHUPOBKHU.
CooTBeTCTBYIOIINE MTPe0Opa3oBaHMsl HAXOIAT MIMPOKOEe MPUMEHEHNE KaK B Kypce 7 Kilacca, Tak
U B TIOCTIEAYIONINX Kypcax, 0COOEHHO B JIEHCTBUSAX C PallUOHAILHBIMH JIPOOSMHU.

B  nmanHOM TeMe yuwammMecs ~ BCTPEYAIOTCSI C  NPUMEPAMU  MCIOJB30BAHMUS
paccMaTpuBaeMbIX MpeoOpa3oBaHUMl MpHU pElIeHUH Pa3HOOOpa3HBIX 3a/ady, B YAaCTHOCTU MpHU
pelIeHUH ypaBHEHUH. DTO MO3BOJIIET B XOJ€ H3YYEHHUS TEMbl NPOJOJDKHTH pPaboTy IO
(GOopMHUPOBAHHIO YMEHHS pellaTh YpaBHEHHS, a TaKKe pellaTh 3aJaud METOJIOM COCTaBIICHHS
yYpaBHEHHH. B uucio ynpakHEHHMH BKIIIOYAIOTCS HECIOXKHBIE 33JaHMs Ha JI0OKA3aTeIbCTBO



TOX/IECTBA.
5. ®opMyJIbl COKPALIEHHOT0 YMHOKEHHS
dopmyns (a+b)? = a? £ 2ab +b?, (a £ b)? - a® £ 34%b + 3ab? £ b3, (a £ b) (a® + ab

+ b?) = a3tb3 Ilpumenenue (GOpMya COKpAIIEHHOrO YMHOKEHHS B HPeoOpa3oBaHUAX
BBIPAKCHU.
OcHOBHas 1enb — BbIPAOOTaTb YMEHUE NPUMEHATH (OPMYINbI COKPALIEHHOTO

YMHOXKEHHUS B MpPeoOpa3oBaHMAX LEJIBIX BBIPAKEHUH B MHOTOWIEHHI M B Pa3lIOKCHHUH
MHOTOYJICHOB Ha MHOKUTEIIH.

B nmannoii Teme mnpomoikaercs pabora 1Mo (HOPMUPOBAHHMIO Y YYALIMXCS YMEHUS
BBITNIOJHATH TOXK/IECTBEHHBIE TPE0Opa30BaHusl ENbIX BblpaxeHHil. OCHOBHOE BHUMaHHE B TEME
ynensercst popmynam (a - b) (a + b) = a? - b?, (a £ b)? = a® £ 2ab + b2, Yuammecs nomKHbI
3HATh 3TU (HOPMYIIBI U COOTBETCTBYIOIINE CIOBECHBIE (POPMYITUPOBKH, YMETh MIPUMEHSTh X KaK
«cJIeBa HaNpaBo», TaK U «CIpPaBa HAJIEBOY.

Hapsiy ¢ yka3aHHBIMH paccMaTpuBaroTcs Takxke gopmyisl (a = b)3 = ad £ 34%b + 3ab? +
b3, a®+ b® = (a + b) (a® + ab + b?. Oxgnako OHM HAXOMAT MeHbIee NPUMEHEHHE B KypCe,
MO03TOMY HE CIIeAyeT U3JIHILIHE YBIEKAThCS BBINOJHEHHEM YIPAXXHEHHUH HAa UX UCIIOJIb30BaHHUE.

B 3aximrounTensHOW YacTW TEMBI PacCMaTPUBACTCS NMPUMEHEHHE PA3JIMYHBIX MPHEMOB
pa3joKEeHUs MHOTOUYJICHOB Ha MHOXHTENH, a TaKkKe HCIOJIb30BaHUE MpeoOpa3oBaHUIl IENbIX
BBIPKEHUH [ PEIICHHS IMPOKOT0 Kpyra 3a1a4.

6. CucreMbl IMHEHHBIX YPABHEHU

Cucrema ypaBHeHui. Pemienue cucreMbl JBYX JIMHEHHBIX YpaBHEHHH C JByMs
MEPEMEHHBIMH U €r0 reoMeTpudeckas WHTeprpeTaius. PerieHne TeKCTOBBIX 3aJad METOAOM
COCTaBJICHUS CUCTEM YPABHECHUM.

OcHOBHas 1edb — O3HAKOMHTb YYalIUXCS CO CIOCOOOM pEIIEHUS CHCTEM
JUHEWHBIX YpaBHEHHH C JBYMsS TII€PEMEHHBIMH, BBIPaOOTAaTh YMEHHE pElaTh CHCTEMBI
YpaBHEHUU U MPUMEHSATH UX MIPH PEIICHUU TEKCTOBBIX 3a/1a4.

N3ydenue cucreM ypaBHEHUI pacnpezensercs Mexay Kypcamu 7 u 9 kiaccoB. B 7
KJIacCe BBOJUTCS MOHATHE CHCTEMBI U PACCMATPUBAIOTCS CUCTEMbI TMHEHHBIX YPaBHEHUH.

W3noxeHne HAa4YMHACTCS C BBENCHHUS TIOHATHS <JIMHEHHOE YpaBHEHUE C JABYMS
nepeMeHHbIMM». B cucteMy ynpakHEeHMH BKIIIOYAIOTCS HECTOXHBIE 33/aHUsl HAa pELIeHHE
JMHEWHBIX YPaBHEHHH C IBYMsI IEPEMEHHBIMU B IIEIIBIX YHCIIAX.

dopmupyeTcst yMeHUe CTPOUTh rpaduk ypaBHeHus a + by = ¢, rae a# 0 wnu b # 0, ipu
pa3IMYHBIX 3HAUYCHHSX a, D, c¢. BBeneHue rpaduueckux oOpa3oB JaeT BO3MOXKHOCTh HATJISTHO
UCCIIEIOBaTh BONPOC O YHCIE PELICHWH CHCTEMBbl JIBYX JIMHEWHBIX YpaBHEHHH C AByMS Iie-
PEMEHHBIMH.

OCHOBHOE MECTO B JaHHON TeMe 3aHUMAeT U3yueHHUE aJIrOPUTMOB PELICHUs CUCTEM JIBYX
JMHEWHBIX YPaBHEHHUU C ABYMS IIEPEMEHHBIMHU CITIOCOOOM TMOJICTAHOBKU M CIIOCOOOM CIIOYKEHHSL.
BBenenne cucreM MO3BOJSET 3HAYUTENBHO PACHIMPUTH KPYr TEKCTOBBIX 3a]ad, PELIaeMbIX C
MOMOIIBI0 amnmapaTa anreOpel. [IprMeHeHre cucTeM YNpOoImaeT MpoIecc IMepeBojaa JaHHBIX
3aJ1auu ¢ OOBIYHOTO S3bIKA HA 3bIK YPAaBHEHUH.

7. TloBTOpeHue

8 kiaacc

1. PaunoHajibHbIE IPOOH
Pammonanshas 1po6s. OCHOBHOE CBOMCTBO JIpoOU, COKpaIieHUE APOOECH.
ToxnecTBeHHbIE TPe0oOpPa30BaHMS PAIMOHATBLHBIX BBIPAKECHUH.
®ynknus y = k/X u ee rpaduk.
OcHoBHass 1medb — BbIPAOOTaTh yYMEHUE BBHINONHATH  TOXKJIECTBEHHBIC
npeoOpa30BaHus pallOHATEHBIX BRIPAKCHUH.
Tak xak AecTBHsI ¢ pallMOHAIBHBIME JIPOOSMU CYIIECTBEHHBIM 00pa30M OMUPAIOTCS Ha



NeMCcTBUS C MHOTOWIEHAMH, TO B Hadalle TE€Mbl HEOOXOAMMO IOBTOPUTh C YyYaIIUMHCS
peoOpa30BaHus LEIbIX BEIPAXKEHUH.

I'maBHOE MeCTO B JaHHOH TeME 3aHUMAIOT AITOPUTMBI JCHCTBUH ¢ IpOOsMH. Yyaruecs
JIOJDKHBI TTOHMMaTh, YTO CyMMY, Pa3HOCTb, IIPOM3BEAECHUE M YAaCTHOE JApoOei Bcerza MOKHO
npeACcTaBuTh B BUAe Apodu. IIpmoOperaemble B AaHHOW TeMe yMEHUS BBINOIHSITH CIIOKEHHE,
BBIUYUTAHUE, YMHOXKEHUE U JieJIeHHE IpoOei SBISAIOTCS ONOPHBIMU B IPEOOPa30BaHUSIX JPOOHBIX
BeIpaxkeHuil. [ToaTomy uMm crnenyer yaenuts ocoboe BHUMaHue. HenenecooOpa3Ho nepexoauTs K
KOMOMHHUPOBAHHBIM 33JIaHUSIM Ha BCe JEHCTBUSA € JIpoOsSMU Ipexie, yeM OyAyT YCBOECHbI
OCHOBHBIC aJITOPUTMBL. 3aJaHHs HAa BCE JCHCTBUS C APOOSMHU HE NOJDKHBI OBITH M3ITUIIHE
IPOMO3AKUMU U TPYJOEMKUMHU.

[Ipu HaxOXIEHUHM 3HAUCHHWH IpoOel MaroTCs 3aJaHusl HA BBIUYMCIECHUS C IMOMOILBIO
KaJIBKYJIATOpAa. B TaHHOW TeMe pacIIupsitOTCS CBEACHUS O CTATHCTUYECKUX XAPAKTEPUCTHUKAX.
BBoaurcs noHsaTHE CpeHEr0 rapMOHUYECKOTO PsJIa IOJIOKUTEIBHBIX YHCEIL.

M3ydeHne TeMbl 3aBepIacTCsl PACCMOTPEHHEM CBOMCTB rpaduka GpyHkuuu y = K/X.

2. KBaapaTHble KOpHU

ITonatue 06 uppanuoHanbHBIX yncnax. OOImuMe CBeJEHHs O JECHCTBUTENbHBIX YHUCIAX.
KBanparubiii kopeHb. [loHATHE 0 HAX0XKIEHUU NPUOIMKEHHOTO 3HAUEHUS! KBaPATHOTO KOPHSI.
CpoiicTBa KkBajpaTHbIX KopHel. I[IpeoOpazoBaHMsl BBIpaKE€HHH, cOJEpXKalluX KBaJpaTHbIE

KopHH. DyHKIHS y = VX ee cBoiicTBa rpaduxk.

OcHOBHas I €Ib — CUCTEMATU3UPOBATH CBEJICHUS O PALIMOHAIBHBIX YHUCIAX U J1aTh
npeCTaBiIeHne 00 HWpPpAlMOHAIBHBIX YHCIAaX, PACHIMPUB TEM CaMbIM IIOHSATHE O YHUCIE;
BbIpa0OTaTh yMEHHUE BBIIOJHATH IPEoOpa30BaHUs BBIPAKEHUH, COJEpXKalluX KBaJpaTHbIE
KOpHHU.

B nmaHHOM Teme yuwamuecs IOJNy4YarOT HAdaJbHOE IIPEACTABICHUE O IOHATHUU
neiicrButensHoro 4mcia. C 3TOH menpio 0000MIAIOTCS W3BECTHBIC YYAIIUMCSI CBEIACHHUS O
palMoOHalNbHbIX uMcnax. Jid BBeAEHUS NOHATHS HMPPALMOHAIBHOIO YHUCIA HCIIONb3YETCs
WHTYUTHUBHOE IPEACTABICHUE O TOM, YTO KAXKIBIM OTPE30K MMEET JJIMHY M IIOTOMY KaXKIOu
TOYKE KOOPIMHATHOW NPSMOM COOTBETCTBYET HEKOTOpoe uMcio. IlokasbiBaercs, 4TO
CYILIECTBYIOT TOUKH, HE UMEIONINE PAllMOHATIBHBIX adcIucC.

IIpu BBenEHUYU NOHATHS KOPHS MOJE3HO O3HAKOMUTD YYalllMXCs ¢ HAXO0XKIECHUEM KOpHEN
C IOMOIIBIO KaJIbKYJIATOPA.

OCHOBHOE BHHMMaHHUE YJENseTCsl MOHATHIO apU(PMETHUECKOro KBaJpaTHOIO KOPHS H
CBOMCcTBaM apuU(pMETHUYECKHX KBaJIpaTHbIX KOpHeH. JlOKa3bpIBalOTCSI TEOPEMBI O KOpHE U3

=
-
HpOI/ISBeHeHI/Iﬂ u HpO6I/I, a TAaKXE TOXKICCTBO va |EI|, KOTOpLIe HOJIyanOT HpI/IMeHeHI/Ie B

MpeoOpa3oBaHUAX BBIPAKEHUH, COAEpIKAIIUX KBaJpaTHbIE KOPHU. YMEHHE MpeoOpa3oBBIBATH
BBIPpAXKCHUA, COACPKAIUC KOPHHU, YaCTO HCIIOJB3YETCA KaK B CaMOM KYpCE anre6p1;1, TaKk U B
Kypcax TeOMeTpuH, anreOpsl U Havajl aHaIu3a.

[Iponomxkaercst paborta 1o _PasBUTHIO (YHKIHMOHATBHBIX TPEACTaBICHUN yHampmxcs.

PaccmarpuBatotcs GyHKIms y = V X ee CBOI/ICTBa u rpaduk. [Ipu u3ydenun QyHkuuu y = VX
MOKA3bIBAETCSI €€ B3aUMOCBS3b C (1)yHKIII/ICI/I y = x? taex >0.
3. KBagpatHble ypaBHeHUsA

KBagparnoe ypaBHenume. @opMmyna KOpHEH KBaApaTHOIO YypaBHEHMs. Penienue
paloHalIbHBIX ypaBHEHUH. PemieHue 3ajad, NPUBOAAIIMX K KBaJpaTHBIM YpaBHEHUSIM U
MPOCTEHIINM pallMOHAIBHBIM YPaBHEHUSIM.

OcHoBHas 1exb — BbBIPadOTaATh yMEHUS pellaTh KBaJpaTHbIE YpaBHEHHUS U
IPOCTEHNIINE PAlMOHAJIBHBIE YPAaBHEHUSI U IPUMEHSTh UX K PELIEHUIO 3a7ad.

B Hauane TeMbl MPHUBOIATCS MPUMEPHI PEHICHUS HEMOJHBIX KBAaJAPAaTHBIX YPABHEHM.
OTOT Marepual CHCTEMaTu3Hpyercs. PaccMaTpuBarOTCsl aarOpUTMbl PEIIEHHS HEMOJHBIX
KBaJIpaTHBIX YPaBHEHUN Pa3IMYHOrO BHU/A.

OCHOBHOE BHUMAHHE CIIe/lyeT yAelIuTh PEIeHHIo ypaBHEe i Bua ax? + bx + ¢ = 0, rae
a # 0, c ucnosp3oBanueM QopMynsl KopHed. B nmaHHOW TeMe ydammecss 3HAKOMSTCS C



dopmynamu Buera, BrIpa)kaloUMU CBSI3b MEXAYy KOPHSIMHU KBaJPaTHOTO YPAaBHEHUS U €0 KO-
s¢p¢punmrenramu. OHM HCHONB3YIOTCA B JalbHEHIIEM IpPU J0KA3aTeIbCTBE TEOPEMBI O
Pa3I0KEHUU KBAIPAaTHOIO TPEXWICHA HA JIMHEHHBIE MHOKUTEIIH.

VYdamuecss 0OBIaA€BalOT CHOCOOOM peleHHs] IPOOHBIX pPALMOHAIbHBIX YpPaBHEHMH,
KOTOPBIA COCTOMT B TOM, 4YTO pEUICHUE TAKUX YPAaBHEHWM CBOJUTCA K PELICHUIO
COOTBETCTBYIOIIHUX LIEJIbIX YPABHEHUH C ITOCJIEIYIOIIHUM UCKIIIOUEHUEM IIOCTOPOHHUX KOPHEH.

N3yuenne naHHOW TeMBbI IIO3BOJISECT CYIIECTBEHHO PACUIMPHUTh anmapar ypaBHEHUH,
MCIIOJIb3YEMBIX JIJISl pELICHUS TEKCTOBBIX 3a]1a4.

4. HepaBeHcTBa

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA. IIowIeHHOE CI0KEHUE U YMHOKEHUE YUCIIOBBIX
HepaBeHCTB. [lorpemrHocTs W TOYHOCTH TNpHOMMKeHHsA. JIMHelHble HEpaBEHCTBA C OJHOU
IIEPEMEHHOMN U UX CHUCTEMBI.

OcHOBHas L EJlb — O3HAKOMUTDH YHalIUXCS C IPUMEHEHNEM HEPABEHCTB I OLICHKU
3HAYEHUH BBIPAKEHHUM, BbIPAOOTATh yMEHHUE pellaTh JIMHEHHbIE HEpaBeHCTBA C OIHOHN
MIEPEMEHHOM U UX CUCTEMBI.

CBoiicTBa YMCIOBBIX HEPABEHCTB COCTABIAIOT Ty 0a3zy, Ha KOTOPOH OCHOBAaHO peEIlEeHHE
JIMHEHHBIX HEPABEHCTB C OJHOU NEpeMEHHONU. TeopeMbl O MOWIEHHOM CIIOKEHUU U YMHOKEHHUH
HEPABEHCTB HAXOAAT NPUMEHEHHE IIPU BBIIIOJHEHUU IPOCTEHIINX YNPa)KHEHUH HA OLEHKY
BBIPQXEHUN 1O METOJy rpaHull. BBoasTcs noHATHA aOCOJIIOTHOM MOTPEIIHOCTH M TOYHOCTU
IpUOJIMKEHUS, OTHOCUTEIBHOMN MOTPEIIHOCTH.

YMeHHsT TpPOBOAUTH JEAYKTHUBHBIE PACCYKICHHs IIOJy4YalrOT pAa3BUTHE KaK IIpU
JI0Ka3aTeNIbCTBAX YKA3aHHBIX TEOPEM, TaK U IIPY BBIIIOJHEHUHU YIPAKHEHUN HA JOKA3aTEJIbCTBA
HEPaBEHCTB.

B cBsA3M ¢ pelnieHMEM JIMHEWHBIX HEPAaBEHCTB C OAHOM NEPEMEHHON JAETCs MOHATHE O
YHUCIIOBBIX  IPOMEXYTKaX, BBOASATCS  COOTBETCTBYIOIIME Ha3BaHUs M OOO3HAYEHHS.
PaccMOTpeHHIO CHUCTEM HEPAaBEHCTB € OAHOM IIEPEMEHHOM IPEIIIECTBYET O3HAKOMIICHUE
yUYaIIUXCSI ¢ TIOHATUSIMHU TIEPECEYCHUsT U OO0bEAMHEHUs MHOXECTB llpu pemieHnn HepaBeHCTB
UCIIOJIb3YIOTCSI CBOMCTBA PaBHOCWJIBHBIX HEPABEHCTB, KOTOPBIE PA3bSCHIIOTCS HAa KOHKPETHBIX
npumepax. Ocoboe BHMMaHHE CIEAYEeT YIENUTh OTpabOTKE yMEHHMs peuiarb MIpocTeuiine
HepaBeHCTBa BUIa ax > b, ax < b, ocraHoBHBIIKCH crielHanbHO Ha ciaydae, koraa a < 0.

B »T0l1 TeMe paccMaTpuBaeTCs TAKKE PEIICHHE CUCTEM JIBYX JMHEWHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM, B YaCTHOCTU TAKUX, KOTOPHIE 3alIMCAHbI B BUJI€ JBOMHBIX HEPABEHCTB.

5. CreneHb ¢ LeJbIM NMOKa3aTeaeM. JJIeMeHThI CTATUCTHKH

Crenenp ¢ 1esbIM ITOKa3aTeneM U ee cBoicTBa. CTaHmapTHbIN BHI uncia. HauanbHble
CBEZIEHMsI 00 OpraHu3aluy CTaTUCTUYECKUX UCCIIET0BaHUM.

OcHoBHas 1edb — BbIPadOTaTh YMEHHE NMPUMEHSATh CBOICTBA CTENEHU C LENbIM
MOKa3aTeseM B BBIUMCIICHUSIX U NIPeoOpa3oBaHUsIX, CHOPMUPOBATh HaYaJIbHbBIE MTPEICTABICHUS O
cOope U rpynnupoBKe CTATUCTUUECKUX JAaHHBIX, UX HarJIAAHON HHTepIpeTaIHH.

B »sT0li Teme QopmynupyroTcsi CBONCTBA CTENEHUM C LEJIbIM IOKa3za TeileM. Meron
JIOKa3aTelIbCTBA JTUX CBOMCTB IIOKa3bIBA€TCA Ha IPUMEPE YMHOXKEHMS CTEIEHEH C
OJIMHAKOBBIMM OCHOBAaHMAMH. JlaeTcs MOHATHE O 3aldCH Yucila B CTaHAAPTHOM BHJIE.
[TpuBoAATCS MpUMEpH MCIIOIB30BAaHMS TaKOW 3amucu B (U3MKE, TEXHUKE M APYTHMX 00JIacTsIX
3HAHUM.

VYuamuecss MOIy4ar0T HadalbHbIE IPEJICTaBICHUS 00 OpraHM3alMU CTaTUCTHYECKHX
uccienoBanuii. OHU 3HAKOMSTCS C TOHSATHUSMHU T€HEPAJbHOM U BBIOOPOYHON COBOKYITHOCTH.
[TpuBoAATCS MPUMEPHI NMPEICTABICHUS CTATUCTUUECKUX JAHHBIX B BUJE TAOJUI] 4acTOT M OT-
HOCHUTEJIBHBIX YacTOT. YYalluMcs MpeJiararoTcsl 3aJJaHusl Ha HaXOXJCHHE MO Taliule 4acToT
TaKUX CTAaTUCTMYECKHX XapaKTePUCTHK, KaK CpelHee apupMeTHdeckoe, MoJa, pa3Max.
PaccmaTtpuBaercs Bompoc O HarjasAHOW MHTEPHpPETAlMU CTAaTUCTUYECKOW WH(GOpPMALUU.
M3BecTHBIC yYalIUMCsl CIIOCOOBI HArJsIHOTO TPEICTABIEHUS] CTaTUCTHYECKHX JaHHBIX C
MOMOIIbIO CTOIOYATHIX U KPYTOBBIX AMArpaMM PaCUIMPSIOTCS 3@ CUET BBEJIEHUS TaKUX MOHSITHH,
KaK IIOJINTOH U TUCTOTpaMMa.



6. IloBTOpeHnue

9 kuaace
1. CsoiicTBa ¢pynkumii. KBagparuunas gpyHkuus

Oynkiusa. CpoiictBa (yHkimit. KsagpatHbiii TpexwieH. PasnojkeHue KBaJpaTHOTO
TpexuneHa Ha MHOxuTenu. dynkius y= ax? +bx + c, ee cpoiictBa u rpaduk. CreneHHas
byHKIHS.

OcHOBHas LeJlb — paclIUpUTh CBEACHUSA O CBOMcTBaX (YHKIMHA, O3HAKOMUTh
yUaIIuXCs CO CBOMCTBAMU M Ipa)MKOM KBaJIpaTUIHON (PYHKIHH.

B nauasie TeMbl cucTeMaTH3UpPYyIOTCA CBeleHUs O (QyHKIUAX. [IOBTOpAIOTCS OCHOBHBIE
NOHATHUS: (YHKIUS, aprTyMEHT, 00JacTh onpeaeneHus (QyHKIuH, rpaduk. JlaroTcs moHATHS O
BO3PAaCTaHUU U yOBIBAHUM (PYHKLMH, IPOMEXKYTKaX 3HAKOIOCTOSHCTBA. T€M CaMbIM CO34aeTCs
0a3a Jui1 yCBOCHHUS CBOWCTB KBAJAPATHYHOW M CTETNIEHHOW (YHKLMH, a TarKe JJIs JalbHEHIIero
yrityoaeHust QyHKIMOHAIBHBIX MIPEICTaBICHUH IPYU N3yUYEeHUH Kypca anreOpbl M Hayajl aHaJIn3a.

[ToAroTOBUTENBHBIM IIATOM K HM3YYEHHIO CBOWCTB KBAApPAaTHUYHOW (YHKIMHU SIBISETCS
TaK)K€ PaCCMOTPEHHME BOIPOCA O KBAIPATHOM TPEXWICHE M €r0 KOPHSX, BBIICIICHUU KBajpara
JIBYYJICHA U3 KBAIPATHOTO TPEXWICHA, Pa3JI0KEHUM KBAIPATHOIO TPEXWICHA HA MHOXKUTEIH.

W3ydeHne KBaapaTHYHON (YHKIMH HAUMHAETCA C PACCMOTPEHHs (GYHKIMH y = ax?, ee
CBOMCTB M 0cOOEHHOCTEN rpaduka, a TaKKe IPYrUX YACTHBIX BUAOB KBaJAPATUYHON (QYHKIUU —
dynxmmit y = ax? + b, y = a (X - m)%. DTu CBeleHUs UCTONB3YIOTCA MPU M3Y4EHHH CBOMCTB
KBaJpaTHIHON (yHKIMH 0011ero Buaa. BaxkHo, 4TOOBI ydanuecs MOHSIIH, YTO TpaguK GyHKIUU
y = ax® + bx + ¢ MoxeT GbITH MONMydeH U3 rpaduka GyHKIHH y = ax’? ¢ HOMOIIBIO JBYX
MapajieNbHbIX TepeHocoB. Ilpuembl mocTpoeHus rpaduka (GyHKIuE y = ax?> + bx + ¢
0TpalaThIBAIOTCSI Ha KOHKPETHBIX NpuMepax. [Ipum 3ToM ocoboe BHUMaHME CleIyeT YIeIUTh
(OpMHUPOBAHHUIO Y yUaIIMXCA YMEHUS yKa3blBaThb KOOPAMHATHI BEPLIMHBI Iapa0oJIbl, €€ OCh CUM-
METpHH, HalpaBJICHUE BETBEH apaboIbl.

[Ipn wm3ydeHum HTOM TEMBI NAJIBHEWIIEE Pa3BUTHE IOJYy4aeT yYMEHUE HaXOIUTh IIO
rpaduKy NMPOMEXYTKH BO3pacTaHUs M yObIBaHUS (YHKIMH, a TAaKXKe MPOMEXKYTKH, B KOTOPBIX
(GYHKIMS COXpaHSET 3HaK.

VYyamuecss 3HaKOMATCS CO CBOMCTBaMHU CTENEHHOM (yHKIMHM y = X" HpU YETHOM HU
HEYETHOM HaTypaJbHOM IOKa3aresne n. BBoauTcs noHsTHe KOpHs n-il ctenend. OHU MOTy4yaroT
IpeJCTaBICHNE O HaX0XK/ICHUH 3HAYeHUH KOPHS C IIOMOIIbIO KalbKYJIATOpa, IPUYEM BbIpaboTKa
COOTBETCTBYIOILIUX YMEHUH HE TpeOyeTcs.

2. YpaBHeHMS M HEPaBEHCTBA C OHOIi MepeMeHHOM

Hensle ypaBHeHus. [{poOHble panmoHanbHble ypaBHeHUs. HepaBeHcTBa BTOpOI cTeneHH
C OJIHOM IIEPEMEHHOM. MeTo ] UHTEPBAJIOB.

OcHOBHas LeJb — CUCTEMATU3UPOBATH U 00OOIIUTH CBEACHUS O PEIICHUU 1EJIbIX U
JPOOHBIX pallMOHAJIBHBIX YpPaBHEHUH C OJHOW INepeMeHHOH, chopMUpOBaTh yMEHHUE pellaTh
HEpaBeHCTBA BHAA ax> + bx + ¢ > 0 umm ax? + bx + ¢ < 0, e a # 0.

B 5101 TeMe 3aBepIaeTcs U3y4eHUE PallMOHAIBHBIX YPAaBHEHUN C OJHOW IEpeMEHHOU. B
CBSI3M C ATHUM IPOBOJAUTCS HEKOTOpOe 00O0OIIeHHE U yriyOsieHHe CBeleHUN 00 ypaBHEHMSIX.
BBozATCS OHATHSA LEIOT0 PAllMOHAIBHOIO YPABHEHMS U €r0 CTEICHU. YYalluecs 3HAKOMSTCS ¢
pelIeHueM YPaBHEHHM TPEThEM CTENEHM M YETBEPTOM CTENEHM C ITOMOINBIO Pa3JIOKEHUS HaA
MHOKUTEIM U BBEJIEHUS BCIIOMOTATENIbHON MepeMeHHOW. MeToa peleHus ypaBHEHHUM IyTeM
BBEJICHUSI BCIIOMOTaTENbHBIX MEPEMEHHBIX OYJeT IUPOKO MCIOJIb30BaThCS B AalIbHEHIIIEM MPHU
PELICHUH TPUTOHOMETPUUECKUX, JIOTapU(PMHUUECKUX U APYTUX BUIOB YpaBHEHU.

Pacimpsrorest cBelieHuss 0 pelieHUH JpPOOHBIX pallMOHANbHBIX YpaBHEHMH. Yyariuecs
3HAKOMSITCSI C HEKOTOPBIMHU CHEUATIBHBIMY IPUEMAMHU PEIIECHUS TAKUX YPaBHEHU.

dopMHpOBaHNE YMEHMI peniaTh HEPAaBEHCTBA BUAA ax?> + bx + + ¢ > 0 wm ax? + bx
+ ¢ <0, rae a # 0, ocymecTBiIAETCs ¢ OMOPOI HA CBeACHUs O rpaduKe KBaApaTHUHON (HYyHKIIUN
(HampaBiieHHEe BeTBel mapaboJibl, €€ pacioyiokKeHHe OTHOCUTENbHO ocu Ox).

VYyamuecss 3HAKOMATCA C METOJOM HHTEPBAJIOB, C IIOMOILIBIO KOTOPOrO pELIAIOTCS



HECJIOKHBIE PALIMOHAIILHBIC HEPABEHCTBA.
3. YpaBHeHHs 1 HEPABEHCTBA C ABYMs llepeMeHHbIMHU

VYpaBHeHHe C AByMS MNEpeMeHHBIMH U ero rpa¢uk. CucremMbl ypaBHEHUH BTOpOU
CTeleHU. PelleHne 3a7ad ¢ MOMOINBIO CUCTEM YpaBHEHMM BTOpoi cremeHu. HepaBeHcTBa c
JBYMSI IIEPEMEHHBIMU U UX CUCTEMBI.

OcHoBHas 1eab — BbIPabOTaTh YMEHHE pelaTh MPOCTEHIINE CHCTEMBI,
COZepKalMe ypaBHEHUE BTOPOM CTENEHU C JBYMsS I[EPEMEHHBIMM, M TEKCTOBBIE 3aJadyd C
IIOMOUIBIO COCTABJICHMS TAKMX CUCTEM.

B nmaHHON Teme 3aBeplIacTCs M3Y4EHHME CHCTEM YPaBHEHHUHW C JABYMs IIE€PEMEHHBIMM.
OcCHOBHOE BHUMaHHUE YAEIAETCS CUCTEMaM, B KOTOPBIX OJHO U3 YPaBHEHHH IEPBOM CTENEHHU, a
apyroe BTOpoll. M3BecTHBIN ydamuMmcs cHoco® IOACTaHOBKM HAXOAMT 3/1€Ch JAalibHEMIIee
IPUMEHEHHE M II03BOJISIET CBOJMTH DEIIEHUE TaKUX CHCTEM K PEIIEHUI0 KBaJpaTHOIO
YpaBHEHUS.

O3HaKOMJICHHME yYalllUXCsl ¢ IPUMEpPaMHU CUCTEM YpPaBHEHUH C ByMs IIE€PEMEHHBIMH, B
KOTOpbIX 00a YpaBHEHHUS BTOPOl CTEMEHH, [OJDKHO OCYHIECTBIATHCA C JIOCTAaTOYHOM
OCTOPOKHOCTBIO U OTPAHUYUBATECS IPOCTEUIINMU IIPUMEPAMH.

[IpuBneueHre W3BECTHBIX YYalIMMCS TpaUKOB IO3BOJSAET MPHUBECTH IMPHUMEPHI
rpau4ecKoro peuieHus cucreM ypaBHeHui. C moMolbio rpau4eckux NpeAcTaBIeHUNH MOKHO
HaIrISIIHO IT0Ka3aTh yYallMMCA, YTO CHCTEMBI ABYX YPaBHEHUU C JBYMS IEPEMEHHBIMU BTOPOU
CTEIIEHU MOTYT UMETh OJIHO, JIBa, TPH, YETHIPE PELICHUS WM HE UMETh PEILCHUM.

Pa3paboranHblii MaTeMaTHYECKHUN anmapaT MO3BOJSET CYIISCTBCHHO PACHIMPUTHL Kiacce
COJIEpKaTENbHBIX TEKCTOBBIX 3aJa4, PEIIAEMBIX C IIOMOILBIO CUCTEM YPABHEHHM.

N3yueHne Tembl 3aBepIIACTCS BBEACHUEM IOHATHI HEPABEHCTBA C JBYMS IIEPEMEHHBIMU
U CHCTEMBbl HEpaBEHCTB C JBYMs nepeMeHHbIMU. CBeneHus o rpadukax ypaBHEHHMH € JByMs
IIEPEMEHHBIMU HCIIOIB3YIOTCS NIPU WIIIOCTPALUN MHOKECTB PEIICHUM HEKOTOPBIX IMPOCTEHIINX
HEPABEHCTB C ABYMs IEPEMEHHBIMU U UX CHCTEM.

4. Ilporpeccuu

Apudmernueckas u reomerpuueckas mnporpeccud. ®opmyisl N-ro wieHa U CyMMBbI
NEPBBIX /1 YWIEHOB Iporpeccuu. beckoHeyHo yObIBaroias reoMeTpudeckasi Iporpeccusl.

OcHoOBHas welb — JaTb MNOHATHA 00 apu(pMETHYECKOW M TI'eOMEeTPUYECKOMH
MPOTrPeccUsix Kak YMCIOBBIX MMOCIEI0BATENLHOCTSIX 0COO0r0 BUA.

IIpn u3y4eHUM TeMbl BBOAUTCS IOHATHE IIOCIEI0BATEIBHOCTH, Pa3bsCHAETCA CMBICI
TEPMHMHA « /-1 YJIEH MOCIEI0BaTEIbHOCTU Y, BIPA0ATHIBAETCSI YMEHHUE HCIIOIb30BaTh UHAEKCHOE
o0o03HaueHne. ITH CBEJICHHSI HOCST BCIIOMOTATENIbHBIN XapakTep U UCIONb3YIOTCA Ul U3Y4EHUs
apupMeTUYECKO U FreOMETPUUECKON MPOTPECCHA.

Pabora ¢ popMynamu n-ro uwieHa M CyMMBbl HEpPBBIX 7 WIEHOB MPOrPECcCCHid, TOMUMO
CBOEr0 OCHOBHOTO HA3HAYEHHWs], IO3BOJIIET HEOJHOKPATHO BO3BPALATbCA K BBIUYMCICHUSM,
TOKJECTBEHHBIM NPEOOPa30BaHMSIM, PELICHUIO YPaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmaTpuBaroTcsl XapakTepuCcTUYECKUE CBOICTBA apu(METHUYECKON M Te€OMEeTpUYEeCcKOn
IIPOTPECCUH, UTO MO3BOJISIET PACIIUPUTH KPYT IIPEAaracMbIX 3a1a4.

5. DyeMeHTbl KOMOMHATOPMKH M TEOPHHU BePOATHOCTE

KomOunaTopHoe mnpaBuiio yMHOXeHHUs. llepecTaHOBKH, pa3MelleHUs, COYETaHUS.
OTtHocHTeIbHAS YACTOTA ¥ BEPOSTHOCTD CIIY4allHOTO COOBITHS.

OcHOBHass 1enb — O3HAKOMHUTb YYAIIMXCA C MOHATHSIMHM IEPECTAaHOBKH,
pa3MeIIeHNs], COYETaHHUsI U COOTBETCTBYIOLIUMH (QOpMyJiaMu ISl MOJCYETa UX YHUCIa; BBECTU
MOHSATHUS OTHOCUTEIHHON YaCTOTHI M BEPOATHOCTH CIYyYalHOTO COOBITHS.

N3ydyeHne TeMbl HAUMHAETCS C PEHICHUS 33a]1a4, B KOTOPBIX TpeOyeTcsl COCTaBUTh T€ WM
MHbIE KOMOMHAIIMY 3JIEMEHTOB M MOACYUTATh UX YUCIO0. Pa3bsicHsaeTcss KOMOMHATOPHOE PaBUIIO
YMHOXEHHS, KOTOPOE UCHOJb3YyeTCs B JajbHeiIeM npu BbIBOAE (opMyn Ajs moJicyeTa Yucia
[IEPECTAaHOBOK, Pa3MEIICHUN U COYETAaHUMN.

[Ipy u3yyeHUM NaHHOTO MaTepuajia HeoOXOJUMO OOpaTHUTh BHUMAaHHUE YYalUXCs Ha
pasinyue NOHATUH «pa3MEeLIeHue» U «coueTaHue», chopMUpoBaTh Y HUX YMEHHE ONPENesTh, O



KaKOM BHJIe KOMOWHAIIMI UIET peub B 3a1aue.

B nmanHO#l TeMmMe ydamMecs 3HAKOMSATCA C HayaJdbHBIMU CBEACHUSIMU W3 TEOPHUH
BEPOATHOCTEH. BBOMATCS TOHATHS «CIIy9allHOE COOBITHE», «OTHOCUTEIBHAS YacTOTay,
«BEPOATHOCTh CIyY4aHOTO COOBITHS». PaccMaTpMBarlOTCS CTaTUCTHUYECKHH M KJIACCHYECKUU
MOAXOAbl K OMPENEICHUI0 BEPOATHOCTU CIy4alHOro cOOBITHS. BaxkHo oOpaTUTh BHUMaHUE
y4aluxcsi Ha TO, YTO KJIACCHYECKOE OMPEICIICHUE BEPOSTHOCTH MOXXHO MPUMEHATH TOJBKO K
TaKUM MOJICTISIM peabHBIX COOBITUH, B KOTOPBIX BCE UCXOBI SBISIOTCS PABHOBO3MOYKHBIMHU.

6. IloBTOpeHune

@DopMbI U CPeICTBA KOHTPOJIS

Cornacuo Ilonoxenuro o ¢opmax, MEPUOJUYHOCTH M TOPSAKE TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH M IPOMEXKYTOUYHOM aTTeCTalluyd OO0Yy4aroUIMXcs B MYHULHUIATHHOM OHOJIKETHOM
obmieoOpazoBarenbHOM yupexaeHun «CpenHss oOmeoOpa3oBaTenbHas MIKoJa T. buproday
GbopMBI KOHTPOJIA IIKOJA OIMpEeNesseT CIEAYIolIre: BBOIHBIM KOHTPOJb, TEKYIIUA KOHTPOIIb,
HepI/IOI[I/I‘IeCKI/Iﬁ KOHTPOJIb, YCTBCPTHAA aTTCCTAL M.

dopmamMl  KOHTpOJII KadyecTBa YCBOCHHSI COJEp>KaHUS  Yy4eOHBIX MpOrpaMm

00ydJarouuxcs SBISIOTCS:
*(OpMBI MHUCEMEHHOI MMPOBEPKHU:
¢ INUCbMCHHAA IIPOBCpPKa - 3TO NUCbMEHHLIA OTBET 06yqa}01ueroca Ha OJWH WK CUCTEMY
BONpocoB (3amanuii). K mDUChMEHHBIM OTBETaM OTHOCATCA: JIOMAlllHHE, IPOBEPOYHbIE,
nabopaTopHbIe, MPAKTHYECKUE, KOHTPOJIbHBIC, TBOPYECKHE pPaOOThI; MUCHbMEHHBIE OTYETHI O
HAOIIO/ICHUSAX; MUCHbMEHHbIE OTBETHl HAa BOIPOCHI TECTA; COYMHEHHS, M3JIOKEHUS, AUKTAHTHI,
pedepatsl u npyroe.
*(OpMBI YCTHOM MPOBEPKHU:
*yCTHAs TIPOBEPKA - 3TO YCTHBIA OTBET 00YYAIOMIETOCS HAa OJMH WU CHCTEMY BOIIPOCOB B hopme
pacckasa, Oecefibl, coOeceoBaHus, 3a4€T U APYToe.

[Ipu mnpoBeneHUH KOHTPOJISI KadeCcTBA OCBOCHHS COJEPKAHUS Yy4eOHBIX MpOTrpaMm
00y4JaromUXCcsi MOTYT HCTOJIb30BaTHCSI HHPOPMAIIMOHHO - KOMMYHHKAI[MOHHBIE TEXHOJIOTHH.

[Tpeobnanaromue GopMBbl TEPUOJMUECKOTO KOHTPOIIS 3HAHUI — KOHTPOJIbHBIE pabOTHI.

KpuTtepun u HOpMBI OLIEHKH 3HAHUH yYalIUuXcs
1. OuneHka NUCbMEHHBIX KOHTPOJIBHBIX PA0OT yYaluXcs

OTBeT OLIeHUBAETCSI OTMETKOH «5», ecyIu:

» paboTa BBITOJHEHA MOTHOCTHIO;
» B JIOTUIECKUX PACCYKJICHUSX M 0OOCHOBAHWHY PEIICHUS HET MPOOEIOB U OINOOK;
» B pCIICHUU HET MaTeMaTHYECKUX OMMOOK (BO3MOXHA OJHA HETOYHOCTh, OIHCKA,
KOTOpasi He SIBJISETCS CIeICTBUEM HE3HAHMS WM HETTOHUMAaHUs y4eOHOTO MaTepuana).

OT1MmeTKa «4» CTABUTCH B CJAEAYIONIUX CAYyUYAsAX:
» paboTa BBIOJIHEHA TOJHOCThIO, HO 00OCHOBAHHMS IIarOB PEIICHUS HEOCTATOYHBI (€CITU
yMeHHe 000CHOBBIBATh PACCYKIEHUS HE SBISUIOCH CIIEIUATBLHBIM O0BEKTOM MTPOBEPKH);
» JIONyIICHBI OJIHA OIIMOKAa WJIM €CTh JBa — TPH HENOUETa B BBIKJIAJIKaX, PUCYHKaX,
yepTexkax win rpadukax (eciau 3TH BUABI pabOT HE SBISIUCH CIENUATBHBIM OOBEKTOM
MIPOBEPKH).

OTtmeTka «3» CTaBHTCH, €CJIN:
» JnomymnieHo Oosiee OJHOW OMMOKKA WM Oojiee JABYX — TpeX HEJOYETOB B BBIKJIAJIKAX,
yepTexkax WM Tpadukax, HO oOydaromuiics o0iamaer o0s3aTelbHBIMA YMEHUSMHU II0
IIPOBEPSIEMON TEME.

OTMeTKa «2)» CTaABHUTCS, €CJIH:



» JIOMYIICHBI CYIIECTBEHHBbIC OIMMOKM, IMOKA3aBIIKE, YTO OOydaromuiics He oOyamaer
00s13aTeIbHBIMI YMEHHSIMH TI0 JAHHOM TEME B TIOJTHOW Mepe.

YyuTtenb MOXKET TOBBICUTH OTMETKY 3a OPUTMHAJIBHBIA OTBET Ha BOIPOC HIH
OPUTMHAJILHOE PEIIECHUE 3a/1auyd, KOTOpPbIE CBUJIETEIBCTBYIOT O BBICOKOM MaTEMaTHYECKOM
Pa3BUTHH OOYYAIOIIETOCs; 3a pelnieHue 0oJiee CI0KHOW 3aJa4yd WIM OTBET Ha 0oJiee CIIOKHBIN
BOIIPOC, MPEATIOKEHHBIE 00yYaOMEMyCsl TOTOTHUTEIHLHO MOCIE BBIMOJIHECHUS UM KaKUX-JIH0O
JPYTUX 3aJJaHU

2. Ouemca YCTHBIX OTBETOB YYallUXCsl

OTtBer OIIEHMBAETCSA 0TMETKOM «5», €CJIM YYCHHUK:

» TIONHO PAcKpbUI COJEpKaHWE MaTepuana B oObeMe, IPeAyCMOTPEHHOM HpPOTrpaMMOi U
Y4eOHHKOM;

» W3JIOKWI MaTepuan TPaMOTHBIM S3BIKOM, TOYHO HCHOJB3YS MaTeMaTHYECKYHO
TEPMHUHOJIOTHIO M CUMBOJIMKY, B ONIPECIICHHOMN JIOTHYECKOM MOCIIeI0BATeILHOCTH,

» TPaBUIHHO BHITIOTHII PUCYHKH, YEPTEIKH, TPAQUKH, COITYTCTBYIOIIUE OTBETY;

» TIOKa3aJl yMEHUE WUIIOCTPUPOBATh TEOPUIO KOHKPETHBIMU MPUMEpPAMH, IPUMEHSITh e¢ B
HOBOW CHUTYallW TIPH BBITIOJTHEHUH IMPAKTUICCKOTO 3a/IaHUS;

» TpPOJACMOHCTPHPOBAJ 3HAHHE TEOPUU paHEe M3YYCHHBIX COIYTCTBYIOIIUX TEM,
c(hOPMHUPOBAHHOCTh M YCTOMYHMBOCTH MCIIOIB3YEMBIX IPU OTBETE YMEHUH M HABBIKOB;

» OTBEYall CAMOCTOSTEIILHO, 0€3 HABOISIIUX BOIIPOCOB YUUTEJIS,

» BO3MOXHBI OJIHA — JIB€ HETOYHOCTH TPU OCBCIICHUE BTOPOCTEIICHHBIX BOIPOCOB WIIH B
BBIKJIaJIKaX, KOTOPbIC YUEHHK JIETKO UCIIPABHII TIOCIIC 3aMEUaHUs YUUTEIIS.

OTBeT OLeHNBaeTCs 0TMETKOMH «4», ecJIM yIOBJIETBOPSIET B OCHOBHOM TPEOOBaHUSAM Ha OLIEHKY
«5», HO TIpU 3TOM UMEET OJIMH U3 HEJOCTaTKOB:

» B U3JIOKEHUH AONYIICHBI HEOOJIBIIINE HpO6CJIBI, HEC HCKa3HBIICC MATCMATHYCCKOC
COACPIKAHUC OTBCTA,

> AONYIICHBI OAWH — JABa HEAOYUCTA IPU OCBCHICHUHU OCHOBHOI'O COACPIKAHUSA OTBCTA,
HCITPABJICHHBIC ITOCJIC 3aMCYAHUS YUUTCIIA,

> AONYIICHBI omuOKka wiH Ooliee ABYX HEAOYCTOB TIPH OCBCHICHHUHN BTOPOCTCICHHBLIX
BOITPOCOB UJIM B BBIKJIAJAKAaX, JICTKO UCIIPABJICHHBLIC IMOCJIC 3aMCYAHUS YUUTCIIA.

OtMeTKa «3» CTABUTCA B CJCAYIOIIHX CIyqasX:
» HEIOJHO PacKpBITO COJEpKaHUE MaTepuana (CoAepikaHue M3JI0KEHO (hparMeHTapHO, He
BCerga  IOCIEAOBAaTENbHO), HO  IOKa3aHO  oOmiee IIOHMMaHWe  BONpoca MU
MIPOJIEMOHCTPUPOBAHbl YMEHHUS, JOCTATOYHBIE JUIsl YCBOEGHMS IMPOTPAMMHOIO MaTepuaia
(onpenenensl «TpeOoBaHMAMM K MaTeMaTUYECKOM IMOATOTOBKE YYAIIMXCS» B HACTOSILEH
IporpaMMe o MaTeMaTHKe);
» VMENHCh 3aTpPyIHEHHS WM JOMYIIEHBl OIMMOKM B ONpENeNICHMH MaTeMaTHYeCKOM
TEPMHUHOJIOTHH, YepTekKaX, BBIKJIAIKAX, HCIPABICHHbIE IOCIE HECKOJbKUX HaBOASIIUX
BOIIPOCOB YUUTEJS;
» YUYEHHWK HE CIIPaBWIICS C MPHUMEHEHHEM TEOPWU B HOBOW CHUTYaIlMH IPH BBITOJHEHUU
MPAKTUYECKOTO 3aJ]aHHs, HO BBIMOJHUI 3a/aHUsl 00S3aTENbHOTO YPOBHS CIIOXHOCTH T10
JIaHHOM TeMme;
» TpU JOCTaTOYHOM 3HAHMHM TEOPETHYECKOTO MaTepualia BBISBICHA HEIOCTATOYHAS
c(OpMUPOBAHHOCTH OCHOBHBIX YMEHUI1 U HaBBIKOB.

OTMmeTKa «2» CTABUTCH B CJIEAYIOLIMX CIyqasax:
» He pacKpbITO OCHOBHOE COAEpkKaHNE y4eOHOro MaTepuaa,



» 0OHapy)XeHO HE3HAHHE YYCHMKOM Ooublied miaM Haubojiee BaXKHOW YacTH Y4eOHOTo
Marepuana;

» JIONyLICHBl OMIMOKM B OMPEACICHUU TMOHSATHHA, NMPH HCHOJIH30BAHUM MaTEMaTHYECKON
TEPMHUHOJIOTHH, B PHUCYHKax, 4YepTexax WiIM Tpadukax, B BBIKIaJKaX, KOTOpHIE HE
UCIPABJICHBI [TOCIIE HECKOJIBKUX HABOJAALINX BOIIPOCOB YUUTEIIS.

OueHovHbIe MaTEePHUAJIBI
7 Kjacc

IIpumepHbIE BapuaHTHI
KoHTtponbHble pabOTHI IO TEMaM KOHTPOJIbHBIX paboT

Konrponsnas padora Nel mo teme «IIpeoGpasoBanue
BBIPAKCHUI»

Konrtponbnas padora Ne2 o teme «YpaBHEHHUS C OTHON
TIEPEMEHHOIN»

KonTponbras pabota Ne3 mo teme «DyHKIHI

Kontponbnas padota Ne4 no teme «CTeneHb ¢ HaTypaibHBIM
IIOKa3aTeIeM»

KonTponbnas paborta No5 nmo Teme « MHOTOUJICHBI»

KonTponbaas padorta Ne 6 o teme: «IIpou3Bencuue
MHOTOYJICHOBY TekcTbl mpuIararoTcs

KonTponbaas padora Ne 7 mo teme: «DopMyIibl COKpaCHHOTO
YpaBHEHUS»

Konrtponbnas padora Ne 8 o teme: «IIpeobpazoBanue 1enbIx
BBIPKCHUI»

KonTponbnas pabora Ne 9 « Cuctemsl IMHEHHBIX YypaBHEHUI

HToroBasi KOHTpoJIbHAs paboTa

8 kuacc

[TpumepHbIe BapUaHThI
KoHnTponbHble paboThl IO TEMaM KOHTPOJIbHBIX paboT
Konrtponsnas padora Nel o reme «PannonanbHble TIpodH U X
CBOMCTBa»

KonTponbnas pabota No2 no teme «ParmonanpHbie ApoOu»

Konrtponsnas padora Ne3 o teme «CBoiicTBa apupMeTHUECKOro
KBaJIpaTHOT'O KOPHSI»

Konrtponsnas pabora Ne4 o teme «IIpumeHeHne cBONCTB
apu(PMETUYECKOr0 KBaJPaTHOTO KOPHS»

KontposnbHas pabora Ne5 o teme «KBagpaTHble ypaBHEHU»

KonTponbnas padota Ne6 no teme «J[poOHble pariuoHaabHbIE TekcThl MpuIararoTcs
yYpaBHEHHSI»

KonTponbhas padota Ne 7 o reme: «HuciioBble HepaBeHCTBAY

KonrtponsHas padora Ne 8 o Teme: «HepaBeHCTBA C O/IHOM
IIEPEMEHHOMN»

Kontponbnas padora Ne 9 mo teme: CTeneHs C 1eNIbIM
MOKa3aTeJIeM»

HTorosast KoHTpoJIbHAs paboTa

9 kJjacc

[IpumepHbIe BapuaHThI
KonTponbHble paboThl IO TEMaM KOHTPOJBbHBIX paboT

KonrtponbHas padora Nel o reme «KBaapaTHbIN TpexuieH»




Kontponbnas pabora No2 o teme «KBanpatudnas GyHKIIHS

Konrtponbnas padora Ne3 1o teme «YpaBHEHHS U HEPABEHCTBA C
OJHOU IEPEMEHHO TekcThl mpuiaratoTcs

Konrtponbnas padora Ned 1o teme «YpaBHEHHS U HEPABEHCTBA C
JBYMsI IIEPEMECHHBIMU

Konrponsnas padora Ne5 o teme «Apupmernueckas
HPOTPECCUsI»

KonTponbaas padota Ne6 mo teme «I'eomerpudeckas
IPOTPECCUS

KonTponbaas padora Ne 7 1o teme: «IeMEeHThI KOMOMHATOPUKHU
U TEOPHH BEPOSITHOCTU

HToroBast koHTpoJIbHAs paboTa

IlepeyeHb y4eOHO-MeTOAMUYECKUX CPEACTB 00yYeHH s

1. Anrebpa. 8 kmacc: yueOHMK s oOmieoOpasoBaTenbHbIX  yupexaeHuid/[FO.H.
Makaperues, H.I'. Munatok, K.1. Hemkos, C.b. CyBoposa]; mo penakuueii C.A. TenskoBCKoro.
— M.: [Ipocsemenue, 2009.

2. Anrebpa. 9 xmacc: yueOHMK s 0oOmieoOpasoBarenbHbIX  yupexaenuii/[FO.H.
Makaperues, H.I'. Munatok, K.M. Hemkos, C.b. CyBoposa]; o penakiueit C.A. TelskoBCKOTO.
— M.: IIpocenienue, 2010.

3. Aunrebpa. [Iumaxtuyeckue marepuanbl. 8§ kiace./B.U. Xoxos, IO.H. Maxkapsrues, H.I'.
Munatok. — M.: IIpocsemenue, 2013.

4. Anre6pa. Iunaktudeckue matepuansl. 9 kimacc./ FO.H. Makaperues, H.I'. Muniok, JI.b.
KpaitneBa — M.: IIpocBenienue, 2011.

5. KonTtponbpHO-3MepHTeIbHBIE MaTepraibl. Anredpa: 8 kiacce/ cocrt. JL.IO. babomkuna. —
M.: BAKO, 2010.

6. KonTponpHO-u3MepuTenbHbie MaTepuaibl. Anredpa: 9 knace/ coct. JI.M. MapteiHOBa. —
M.: BAKO, 2011.

7. TUA. MaremaTuka: TUTIOBBIE DK3aMEHAIMOHHBIE BapuaHThl: moj ped. U.B. fmenko. —
M.: UznatensctBo «HaruonansHoe oOpa3oBanue», 2014.

8.
O0opynoBanue U MPUOOPHI, CPeACTBA MATEPHATBHO-TEXHHYECKOT0 00ecreyeHns
No HaumeHnoBanne 00beKTOB U JunakTrudeckoe onvcaHue %
CpeACTB MaTepHAILHO- OCHaIIe
TEXHUYECKOTO 00ecTieueHus HHOCTHU
BUBJIMOTEYHBIN ®OHJ] (KHUT'OIIEYATHA S ITIPOJIYKIIM )
1. CraHgapT OCHOBHOTO O0IIIEro Bxoaut B coctaB 00g3aTebHOTO 100
00pa30BaHUs 110 MaTEMATHUKE MIPOrPaMMHO-METOTHYECKOTO
(6a30BbIIl ypOBEHB) obecrnieueHrs KaOMHETa MaTeMaTUKU
2. [TpumepHas mporpamMma BxomuT B coctaB 00513aTeTFHOTO 100
OCHOBHOT'O 00111ero 00pa3oBaHus | MPOrpaMMHO-METOJUYECKOT0
110 MaTeMaTUKe obecrieueHrst KaOMHETa MAaTEMaTHKH
3. ABTOpCKHE MPOTPaMMBI 10 Bxoaut B coctaB 00s3aTeIbHOTO 100
Kypcam anredpe MIPOrPaMMHO-METOTHYECKOTO
obecrnieueHrs KaOMHETa MaTeMaTUKU
4, Y4eOHuk 1o anredpe s 7 — 9 B Oubnmoreunsrit hoHI BXOAAT 100
KIIACCBI KOMIUIEKThI Y4€OHHKOB,




PEKOMEH/I0BaHHBIX WIIH
JOMYIIEHHBIX MUHHCTEPCTBOM
oOpasoBanus ¥ Hayku Poccuiickoi
denepauuu.

Hayunas, nayyHo-momyssipHasi, | HeoOXoauMBbl i1 MOATOTOBKH 100
UCTOpUYEcKas JUTeparypa JIOKJIa/I0B, COOOIIEHMIA, pedepaTos,
TBOPYECKUX pabOT U JOJKHBI
coJiepkathes B OHIAX OUOIHOTEKH
00pa30BaTEILHOTO YUPEKICHUSI.
CrpaBounble ocoOust (3HIMKIO- | Heo0XoauMBl /i IOArOTOBKU 100
NeINU, CIOBapu, COOPHHMKH OC- | JOKJIAJOB, COOOIIEHHMIA, pedepaToB,
HOBHBIX )OPMYJI H T.1I.) TBOPYECKUX PadOT U JIOJDKHBI
conepxaThbcs B (poHmax OuOInoTeKn
00pa30BaTENILHOTO YUPEKICHUSI.
Meroanyeckue 11ocoous mis Bxoaut B coctaB 00513aTEILHOTO 100
YUUTENSA IPOrPaMMHO-METOJUYECKOTO
oOecrieyeHrs KaOMHETa MaTEMAaTHKH
NHOOPMAIIMOHHO-KOMMYHUKATUBHBIE CPEJICTBA
MynbsTuMeaniiHbIe 00yYaroIiue [IpenocTaBisOT TEXHUYECKYIO 100

IIPOTrPaMMBbI U DJIEKTPOHHBIE
yueOHbIe U3/IaHMsl 10 OCHOBHBIM
paszenaM Kypca MaTeEMaTUKH

BO3MOYKHOCTB TIOCTPOCHUS CHCTEMBI
TEKYIIEro U UTOTOBOT'O KOHTPOJIS
YPOBHS MOJITOTOBKH y4daIuxcs (B
TOM 4HCIIe, B JOpPME TECTOBOTO
KOHTPOJIS).

Ilepeuens caiiToB
http://www.prosv.ru - cait
U3J1aTENIbCTBA
«IIpocemienue» (pyopuxa
«MatemaTtuka)
http:/www.drofa.ru - caiit
uznarenbcTBa Jpoda (pydpuka
«MaremaTuka)
http://www.legion.ru — caiit
u3JIaTeNbCTBa «JIernon»
http://www.intellectcentre.ru —
cailt m3narenbcrBa «lHTEMIEKT-
Llentp» (yuebHO-
TPEHUPOBOYHBIE MaTepUabl,
JIEMOHCTpallMOHHbIE BEPCUH, OaHK
TPEHUPOBOYHBIX 3aJIaHUI C
OTBETAMHU, METOJUYECKHE
pPEeKOMEHIalUU U 00pa3Ibl
peLeHui)
http://mathege.ru/or/ege/Main -
OTKPBITHIN
6ank 3aganuit EI'D no
MaTeMaTHKe
http://center.fio.ru/som/ - cereBoe
00BbeTMHEHNE METO/IUCTOB
(MeToaMYecKre MaTepuabl o
npeaMeTam)
http://teacher.fio.ru/ - katanor




BCEBO3MOKHBIX

y‘-Ie6HBIX U MECTOJUYECCKUX
MaTCpHaJIOB I10

BCEM aCIICKTaM HNPCIoJaBaHusd B
HIKOJIE

http://school.holm.ru -
IIKOJIBHBIA MUp (KaTa-

J0T 00pa30BaTENIbHBIX PECYPCOB)
WWW.UQ.IU - «Y4uuTenbcKas
rascra»

www.1september.ru - Bce
IMMPUIIOKCHUA K Ia3€TC
«lceHTa0Ops»
www.informika.ru/text/magaz/her
ald — «Becrt-

HUK 00pa3oBaHMD)
http://school-collection.edu.ru —
eIMHas KOJ-

JEKIHST TU(PPOBBIX
00pa3oBaTeNbHBIX PECYPCOB
http://www.mccme.ru -
MOCKOBCKHH LHCHTP
HCIIPEPBIBHOT'O MAaTCMATUYCCKOI'O
00paszoBaHMs
http://www.mathematics.ru -
OTKpbIThIN Kosmemxk.
MaremaTrka

http://math.child.ru - caiit mis
YUHUTEJIEH MaTEMATHKU
http://www.it-
n.ru/communities.aspx?cat_no=45
10&tmpl=co

M — CEeTh TBOPYCCKUX
yuuTenei/cood1ecTBo
YUHUTEJIEH MaTEeMATUKU
http://matematika-na5.narod.ru/ -
MareMaTnukKa

Ha 5! CallT nans yuurenen
MaTE€MaTUuKN
http://www.uotula.ru/cgi-
bin/index.cgi?id=98 -
METOANYCCKUC PCKOMCH AU
YUUTCIIAM MaTEMAaTUKU
http://www.mathvaz.ru/ - nocse
IIKOJIBHOT'O

YUYUTCIIA MAaTCMAaTUKH

TEXHUYECKUE CPEJICTBA OBYUEHU A

10.

MynbTUMEANITHBIA KOMIIBIOTEP

MarepuanbHO-TEXHUYECKOE
oOecrieueHue kabunera. Tex.
TpeOoBaHus: Tpaduyeckas
OIepaIlMOHHAs CUCTEMA, TPUBOJ IS
YTEHHSI-3aITMCH KOMIIAKT JIUCKOB,

100




ayJIn0-BUJICO BXO/IbI/BBIXO/IBI,
BO3MOKHOCTB BbIxoJia B IHTEpHeT.
OcHaIeHHOCTh aKyCTHYECKUMHU
KOJIOHKaMH.

11.

MynpTUMEAUATIPOCKTOP

Tex. TpeboBanus: rpaduueckas
OTIepALIMOHHAS CUCTEMA, IPUBOJL IJIS
YTEHUS-3AIMCHA KOMITAKT JHCKOB,
ayJMO-BHUJI€0 BXO/IbI/BBIXO/IbI,
BO3MOJKHOCTh BBIXOJIa B IHTEpHET.
OcHallieH aKyCTUYECKUMU
KOJIOHKaMH, MUKPO(OHOM U
HAyITHUKAMHU.

50

12.

Cpe,I[CTBa TCICKOMMYHHUKAalIUN

Bxirouarot: anekTpoHHas moura,
BbIXOJ B VIHTEpHET, CO31at0TCs B
paMKax MaTepuaibHO-TEXHUYECKOIO
o0ecreyeHus BCEro
00pa3oBaTeNbHOTO YUPEKACHUS MIPH
HaIn4yuu H€O6XOI[I/IMI>IX
(hMHAHCOBBIX U TEXHUUYECKUX
YCJIOBUI.

100

13.

OKpaH (Ha IITaTuBE WK
HABECHOM)

Munumanbesbie pazmepsl 1,25x1,25
M.

50

14.

I/IHTepaKTI/IBHaﬂ JOCKa

MaTtepuaabHO-TEXHHYECKOE
oOecrieuenne

25

YYEBHO-IIPAKTUYECKOE U YYEb

HO-JIABOPATOPHOE OBOPY IOBAHUNE

15.

AynuTopHas 10CKa ¢
MarHUTHOM TIOBEPXHOCTHIO U
HAa0OPOM MIPHUCIIOCOOTICHHMA JIS
KpETUICHUS Ta0JIuI]

75

16.

Jlocka marHuTHas ¢
KOOPJAMHATHOW CETKON

25

17.

KoMIIekT MTHCTpYMEHTOB
KJIACCHBIX . TUHEHKA,
TpaHcropTup, yroasuuk (30°,
60°), yromsauk (45°, 45°),
LIUPKYJIb

KommnexT npeaHazHaveH ais
paboThl y TOCKU

100

CIHHEHUAJIM3NPOBAHHAS YYEEHA A MEBEJIb

18.

KoMnbloTepHblIii CTO

25

19.

[Hkad ceKIMOHHBIN 15t
XpaHeHHus 000pyJOBaHUS

100

20.

[lIxad cexuoHHbIHN 115
XPpaHCHHUS JIUTEPATYPHI U
JIEMOHCTPAIIMOHHOTO
o0opynoBaHus (C OCTEKJICHHOM
CpEIHEH YacThIO)

100

21,

CTeHI DKCITO3ULIMOHHBIHI

100




