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IHosicHuTeIbHAA 32N CKA

[Iporpamma 1o MareMaTuke COCTaBjIeHa Ha OCHOBE MporpamMmbl Maremaruka: 5 — 11 kmaccer / AT
Mep3nsik, B.b. [Tononckwuii, M.C. Skup, E.B.byiko — M.: Benrtana-rpag, 2014. — 152 c.

JlanHas mporpamMma OpHUEHTHpOBaHa Ha y4eOHO-METOIWYECKHM KOMIUIEKT «Anrebpa. 8 kimacc»
aBTopoB A.I'. Mepaisika, B.b. [Tononckoro, M.C. fkupa. [Iporpamma paccuntana Ha 3 4acoB B HEJEIIO,
Bcero 105 gacoB (35 Hemenu) U COOTBETCTBYET (efepalbHOMY TOCYJaPCTBEHHOMY 00pa30BaTEIbHOMY
CTaHJapTy OCHOBHOT'O 00IIEro 00pa3oBaHMU.

[Iporpamma mo anredpe coctaBieHa Ha ocHoBe DyHAAMEHTAJIBHOTO sApa COJEpKaHUs OOILEro
oOpa3oBaHus, TpeOOBAaHUI K pe3yibTaTaM OCBOEHHUS 00pa3oBaTEIbHOH MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs, MPEJICTaBICHHBIX B (enepaJbHOM TOCYIapCTBEHHOM O0pa30BaTeIbHOM CTaHJapTe
OCHOBHOTO o00miero o0pa3oBaHus, C y4ETOM MPEEMCTBEHHOCTH C MPUMEPHBIMU IpOrpaMMaMu JUis
HAYaJbHOrO 00Iero o0pa3oBaHUsl O MaTeMaTHKe. B Hell Takke yuHTHIBAIOTCS JOMUHUPYIOUINE UJIEH U
MIOJIOKEHUS TIPOTPAMMBI PAa3BUTHS B (POPMHUPOBAHUS YHUBEPCAIBHBIX YU€OHBIX AEHCTBHUH IJI1 OCHOBHOTO
o0uiero oOpa3oBaHusi, KOTOpble 00ecTeYuBaOT (HOPMHUPOBAHIE POCCUMCKON IMPaKAAHCKOW WJCHTUYHOCTH,
KOMMYHHKATHBHBIX KA4eCTB JMYHOCTH U CIOCOOCTBYIOT (POPMHPOBAHHUIO KITIOUEBOW KOMIIETCHIIUU —
VMeHUsL Y4UmbCA.

Kypc anrebpsr 7-9 kmaccoB siBisercs 0a30BBIM Ui MaTEMaTUYECKOrO OOpa3oBaHUS WU Pa3BUTHUS
HIKOJILHUKOB. AllreOpanyeckue 3HaHUs U YMEHHsI HeOOXOIMMBI Ul M3Y4YEeHUs TreoMeTpuu B 7-9 kiaccax,
anreOpsl 1 MaTeMaTHIeckoro aHaymsa B 10-11 kimaccax, a Takke U3YYCHHSI CMEKHBIX JIUCIIUATIIHH.

[IpakTuueckasi 3HAUUMOCTh HIKOJILHOTO Kypca aiareopsl 7 - 9 KJIacCOB COCTOUT B TOM, YTO IPEIMETOM
€ro M3y4YeHUs SIBJISIOTCS KOJMYECTBEHHbIE OTHOLIEHMSI W MPOLECCHl PEATbHOIO MHpA, OIMCAHHbIE
MaTeMaTUYeCKUMU MoAenssMu. B coBpemeHHOM oO0IIecTBe MareMaTHdeckas MOATOTOBKA HE0O0Xoauma
KaXJIOMY YEeJIOBEKY, TaK KaKk MaTeMaTHKa MPUCYTCTBYET BO BCeX c(hepax ueroBEUeCKOM NesITeTbHOCTH.

Pabouas nmporpamma yueOHOrO Kypca «Anredpa 8» cocraBieHa HA OCHOBE HOPMAaTHBHO-TIPABOBBIX
aKTOB U MHCTPYKTUBHO — METO/IMYECKUX IOKYMEHTOB:
» 3akona Poccwmiickoit ®enepanun  0129.12.2012r Ne 273-®3 «O0 oOpaszoBanuu Poccuiickoii
denepauuny;
» «DeneparbHOrO KOMIIOHEHTA TOCYAapCTBEHHOTO CTaHaapTa oduiero oopazoBanusy, npukaz MO PO or
05.03. 04. Ne10894 u Ne1897 ot 17.12.2010 r.;
» Ilpukaza MunucrepctBa oOpazoBanus U Hayku P® ot 17 mas 2012 r. Ne 413«O0 yTBepKICHUH
(denepaabHOrO  TroCynapcTBEHHOTO  00pa3oBAaTENbHOIO CTaHmapra cpenHero (TMONHOTO) — 0O0Imero
o0pa3oBaHUs;
» O®enepanbHOro 6a3MCHOTO yUueOHOTO MiaHa odmiero odpasosanus, mpukaz MO P® ot 09.03.04. Ne 1312
(c m3amenenusamu npukaz MO u Hayku PO ot 03.06.2011 Ne 1994);
» IlopsaxoM oOpraHu3alMi W OCYIIECTBICHHS OOpPa30BATENFHOM JIESATENBHOCTH IO OCHOBHBIM
o011eo0pa3oBaTeabHbIM MIPOrpaMMaM-00pa30BaTeNIbHBIM MpOrpaMMaM HayaJlbHOTO OOIIEro, OCHOBHOI'O
o01iero u cpeaHero oOero oopazoBaHMs( YTBEPXKIEHHOIO MpPHUKa30M MUHHCTEPCTBOM OOpa30BaHUS U
Hayku Poccutickoit @eneparuu ot 30.08.2013r. Nel1015)
» IlpumepHoii mporpaMmsbl cpenHero (TOJHOr0) 0O0pa30BaHMs MO0 MaTeMaTHKe, COCTaBJICHHAs Ha OCHOBE
(denepanbHOro KOMIOHEHTA TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTA.
» @enepanbHOTO TEpeyHsl YYEOHMKOB, PEKOMEHIOBAaHHBIX MUHHCTEPCTBOM 00Opa3oBaHHs Poccuiickoit
@enepalii K UCMOIb30BaHUIO B 00pa3oBaTeIbHOM Ipoliecce B 001Ie00pa30BaTEIbHBIX YUPEKACHHUIX Ha
2015-2016 y4eOHbIii rox.
» Ilpuxaza MunoGpnayku Poccun ot 31.01.2012 roma Ne 69 «O BHeceHMM M3MEHEHUH B (enepaabHbIi
KOMITOHEHT T'OCYJJapCTBEHHBIX 00pa30BaTENIbHBIX CTaHAAPTOB HAYaJIbHOIO OOIIEro, OCHOBHOIO OOIIEro U
cpenHero (MOJHOTO) 00Imero oOpa3oBaHWs, YTBEPKIECHHBIM NpHKazoM MwuHucTepcTBa 00pa3OBaHMS
Poccuiickoit @enepanuu ot 5 mapta 2004 r. Ne 1089»;
» Ilpukaza MunoGpraayku Poccun ot 01.02.2012 roma Ne 74 «O BHeceHMHM M3MEHEHUH B (enepaabHbBII
0a3MCHBIN y4eOHbIH M1aH ¥ MpUMepHbIe ydeOHbIe TUIaHbl sl 00pa3oBaTeNbHbIX yupexaeHuil Poccuiickoit
denepannn, peaTu3yONMX TPOrpaMMbl 00IIeT0 00pa30BaHus, YTBEPKICHHBIC NMPUKa30M MUHHUCTEPCTBA
oOpasoBanus Poccuiickoit denepannu ot 9 mapta 2004 r. Ne 1312».

Henu u 3axa4u Kypca:



[IporpamMa cocTaBieHa HCXOAS M3 CIEAYIOIIMX Leled U3ydeHHs aneeOpvl B paMKax (eaepalbHOro
KOMITOHEHTa TOCyJIapCTBEHHOro 00pa3oBaTeNIbHOTO CTaHJapTa (OCHOBHOIO) OOIIEro oOpa3oBaHUS B
OCHOBHOI IIKOJIE:

1) B HanpaBiIE€HUY JINYHOCTHOTO Pa3BUTHS

* Pa3BUTHE JIOTMYECKOTO0 M KPUTUYECKOTO MBILUICHUS, KYJIbTYPbl PEUH, CIOCOOHOCTH K YMCTBEHHOMY
IKCIIEPUMEHTY;

* (GopMHpOBaHHME Yy YyYallUXCid MHTEIUIEKTYaJIbHOM UYECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
IPEOI0JICHUIO MBICITUTEIBHBIX CTEPEOTUIIOB, BBITEKAIOIIMX U3 OOBIIEHHOTO OIIBITA;

* BOCIIMTaHUE KA4eCTB JINYHOCTH, 00ECIIEUNBAIOIINX COLHAIBHYI0 MOOMIIBHOCTb, CIOCOOHOCTh NPUHUMATh
CaMOCTOSITENIbHbIE PEIICHHUS;

* (hopMupoBaHUE KaYeCTB MBILUIECHHS, HECOOXOAUMBIX JUIsl aAaNnTally B COBPEMEHHOM HMH(OPMAI[MIOHHOM
o0I11eCTBE;

* pa3BUTHE HHTEpPECAa K MATEMAaTHUYECKOMY TBOPUYECTBY U MaTEMAaTUYECKUX CIIOCOOHOCTEH;

2) B METaNpeMETHOM HaIPaBJIECHUU

* (hopMUpOBaHME MPEACTABICHUI O MaTEMaTUKE KaK 4acTH OO0IEYeI0BEYECKON KYIbTYphl, O 3HAUUMOCTH
MaTeMaTHKH B Pa3BUTHH IUBUWIIN3ALNN U COBPEMEHHOTO OOIIECTBA;

* pa3BUTHE IPEJCTABICHUNH O MaTeMaTHKe Kak (OopMe ONUCAHMs U METO/E NO3HAHUS JEeHCTBUTEIBHOCTH,
CO3JIaHHE YCIOBUH AJIs MPUOOPETEHHS NIEPBOHAYAILHOTO OIBITa MATEMAaTHUECKOT0 MOJICIMPOBAHUS;

* (opMHUpOBaHHE OOLIMX CITOCOOOB MHTEIUICKTYAJILHOW JEATEIbHOCTH, XapaKTEPHBIX JJISI MAaTEeMAaTHUKU U
SBJISIIOIIMXCSI OCHOBOM IIO3HABATENBHOM KYJBTYpbI, 3HAUUMOW JUIl pa3iMuHBIX cdep dYeaoBeyecKon
JeSITEIIbHOCTH;

3) B IpeIMETHOM HaIIPaBJICHUH

* OBJI3/ICHHE MaTEMaTHUYECKUMU 3HAHUSIMU U YMEHUSIMHU, HEOOXOAUMBIMH ISl TIPOAOJKEHUS 00yUeHus B
CTaplllell IIKOJIE WJIM MHBIX O0IIe00pa30BaTEeNbHBIX YUPEKACHUAX, HU3YUCHHMsS] CMEKHBIX UCLMILIMH,
IPUMEHEHHUS B IOBCEIHEBHOM JKU3HU;

* co3jaHue (yHIaMeHTa A MaTeMaTU4YeCKOro pa3BUTUSA, (OPMUPOBAHUS MEXAHHW3MOB MBIIICHUS,
XapaKTEPHBIX JJI1 MAaTEMATUYECKOU e TEIIbHOCTH.

Kypc anrebpel 7-9 sBisercs 0a30oBbIM JUIsl MaTeMaTHUYECKOro OOpa30BaHUS U PA3BUTHUS IIKOJbHUKOB.
OpnHOM W3 OCHOBHBIX LENE€W  HM3Yy4eHHs aireOpbl SBISIETCS pa3BUTUE MBILUICHUS, HPEXKIE BCETO
(dopmupoBaHue aOCTpakTHOrO MbIlUIeHUs. B npouecce usydenus anredpsl GopMUpPYETCs JTOTHYECKOe U
QITOPUTMUYECKOE MBIIUIEHHE, a TaKXKe TaKUe KauyecTBa MBIIUICHUS, Kak Cuia, THOKOCTb,
KOHCTPYKTUBHOCTb U KDUTUYHOCTD.

OO6yuenue anredpe JaeT BO3MOXKHOCTb IIKOJbHUKAM HAayYUThCS MJIAHUPOBATh CBOIO JI€ATEIbHOCTb,
KPUTHYECKH OLICHUBATh €€. [ [puHUMaTh caMOCTOSITENIbHBIE PEILIEHNUS, OTCTauBaTh CBOM B3IJIAbI U
yOeXIeHHU .

Ha peanuzanuio 1aHHO# mporpaMmsbl B COOTBETCTBUHU ¢ ydeOHBIM Mu1anHoM MBOY «Mapkosckas COILL»
oTBOoAMTCS 7K1 — 3uac , 8k — 3uac, 9k — 3uac B Henento; 105 yac B kaxasiii roma; 315 yac Bcero 3a Kypec.
Pa3neua 2. O0mas xapakTepucTHKa y4e0HOro npeamera

Copepxanue Kypca anre0psl B 7-9 kiaccax NpeAcTaBlIe€HO B BUJIE CIEAYIOIINUX COAEPKATENbHBIX Pa3/IeoB:
«Anrebpay, «HucnoBsle MHOXKECTBaY», «DYHKIHUNY, «DIEMEHTHI IPUKIATHON MaTeMaTUKNY, «Anredpa B
UCTOPUYECKOM PA3BUTHID.

Coneprxanue paszzena «Anredpa» GopMupyeT 3HaHUS O MATEMAaTHUECKOM sI3bIKE, HEOOXOAUMBIE IS
pelIeHrs MaTeMaTHYeCKUX 3ajiad, 3a7ad U3 CMEXXHBIX TUCIUIUIMH, a TAK)Ke IPAKTHUECKUX 3a1ad. M3yuenue
MaTepHaia crnocoocTByeT (POPMUPOBAHUIO Y YUAIIMXCSl MATEMAaTHYECKOTO allapara peleHus 3a1ad ¢
IIOMOIIBIO YPABHEHM, CHCTEM YPaBHEHUN U HEPaBEHCTB.

Marepuan 1aHHOTO pasjiesia MPeICTaBIeH B aCHEeKTe, CHOCOOCTBYIONIEM (DOPMUPOBAHUIO Y YUAILIXCS
YMEHHSI T10JIb30BaThCsl AITOPUTMAMHU, CYLIECTBEHHAsI POJIb ITPU 3TOM OTBOJIUTCS Pa3BUTHIO
ITOPUTMUYECKOTO MBIIIJIEHUS — BaXKHOW COCTAaBIIAIOLIEN NHTEIUIEKTYaIbHOIO Pa3BUTHUS YEIOBEKA.
Conepxanue pazaena «HucioBble MHOKECTBa» HAlIEJICHO Ha MaTeMaTHYECKOE Pa3BUTHE YHaIUXCS,
dopMHpOBaHUE Y HUX YMEHHS TOYHO, CKaTO U SICHO U3JIaraTh MBICIH B YCTHOM U MMCbMEHHON peyH.
Martepuan pazziena pa3BUBaeT MOHIATHE O YUCIIE, KOTOPOE CBSI3aHO C M3yUYE€HUEM JEHCTBUTEIbHBIX YHCEIL.
Henb conepxanus paznena «PyHKIUN» - OTYUYEHUE IIKOJIBHUKAMH KOHKPETHBIX 3HAHUN O (DYHKIIMU KaK
BaOKHEUIIIEH MaTeMaTHYECKON MOJICIN JUTsl OTIMCAHMS M KCCIISIOBAHUS PA3HOOOPA3HBIX MIPOIIECCOB U
SBJICHUH OKpy»katomiero Mupa. CoOTBETCTBYIOIMI MaTepual CiocoOCTBYET pa3BUTHIO BOOOpaKEHUS U
TBOPYECKUX CIIOCOOHOCTEN y4yaluxcsi, yMEHUIO UCIIOJIb30BaTh PA3JIMYHbIE S3bIKK MAaTEMAaTUKH (CJIOBECHBIH,
CHUMBOJIMUYECKHH, TpaduuecKuit).



Copepxanue pasfenna «JIEMEHThI MPUKIaIHON MAaTEMaTUKW» PACKPBIBAIOT NPUKJIAJHOE U MPAKTHYECKOE
3HA4YeHUs MaTEeMaTHKH B COBPEMEHHOM Mupe. Martepuai TaHHOTO pasfelia crnocoocTByeT (hOpMUPOBAHHIO
YMEHUS MPEACTaBIATh U AaHATU3UPOBATH PA3IMYHYI0 HH(POPMALIUIO, TOHUMAHHIO BEPOSATHOCTHOTO
XapakTepa pealbHbIX 3aBUCUMOCTEH.
Paznen «Anredpa B HCTOPUUYECKOM PAa3BUTUM» IIpeIHA3HAuEH Ul GOpMUpPOBaHUS ITPEICTABICHUH O
MaTeMaTHUKE KaK 4acTH 4eJIOBEYECKON KyJIbTYpBbI, 111 OOIIEro pa3BUTHS HIKOJbHUKOB, CO3/1aHUs KYJIbTYPHO
- HICTOPUYECKOM Cpesibl 00y4eHusl.
Onucanue mecrta, poji yueOHOro npeaMera B yueOHOM IIaHe:

bazucHblil yueOHBIM (00pa3oBaTENIbHBIN) TIJIaH HAa M3YYCHHE alTreOphl B 8 Kilacce OCHOBHOM IITKOJIBI

OTBOJAUT 3 y4eOHBIX yaca B HEJIEIO B TeUEHHUE roja ooydenus 35 nenens, Bcero 105 gaca.
Pasznea 3. Coagepxanne Kypca ajaredpbl Sk
Aneebpauueckue gvipadxcenus  PaunonanmbHble BelpakeHUs. Llenbie BeipakeHus. J[poOHbIE BBIpaKEHHUS.
PanyonaneHas 1po6b. OcHOBHOE CBOMCTBO panvoHanbHON poou. CiokeHue, BEBIUUTaHUE, YMHOXKEHUE U
JIeNieHHE pallMoOHAIBHBIX JApoOeil. Bo3peneHwe pamnuoHanbHOW 1Ipodu B creneHb. TOXXIeCTBEHHBIE
peoOpa30BaHus pallMOHAIBHBIX BeIpakeHUH. CTeneHb ¢ LebIM IIoKa3areneM U e€ cBoiictBa. KBanparHele
KOpHU. Apu]MeTHUecKuil KBaJpaTHBI KOpEHb W €ro CBoOWCTBA. ToXaecTBeHHbIE NpeoOpa3oBaHuUs
BBIPQXCHMM, COIEp)KAaIUX KBaapaTHble KOpHU. KBanpaTtHbiil TpéxuneH. KopeHb KBapaTHOrO TpEXWIICHA.
CBolicTBa KBapaTHOro TpéxwieHa. Pa3noxkeHne KBaapaTHOro TPEXWIEHA HA MHOXKHUTEIIH.
Ypasnenus PaBHOoCcuiibHBIE ypaBHeHUs. CBOWCTBAa ypaBHEHUN C OJHOW NEPEMEHHON. YpaBHEHHE Kak
MaTeMaTH4YeCcKas MOAEIb peallbHON cuTyauuu. KsanpatHoe ypaBHeHune. PopMyiia KOpHEM KBaJpaTHOIO
ypaBHeHus. Teopema Bwera. PanuonanbHbple ypaBHeHMs. PemieHne panuoOHaJIBHBIX YPaBHEHUH,
CBOJAILMXCS K JUHEMHBIM WJINM K KBAaJPAaTHBIM YpaBHEHHsAM. PelleHune TEKCTOBBIX 3a/lad C IOMOIIBIO
paLMOHAJILHBIX YPABHEHU.
Yucnosvie mnodcecmea MHOXKECTBO U €ro 31eMeHThl. CriocoObl 3a1aHUs] MHOKECTB. PaBHbIE MHOXKECTBA.
[Iycroe MHokecTBO. [TonMHOkecTBO. Onepanuu HaJ MHOKecTBaMu. MutrocTpaus COOTHOILIEHUN MEXy
MHO’KECTBAaMH C IIOMOIIBIO IHarpaMm Bﬂlﬁnepa. MHoxecTBa HaTypaJIbHBIX, LEIbIX, PALIMOHAIBHBIX YHUCEIL.

PanmonansHOE Ynciio Kak 1poOb BHIA n,rae mE Z,nE N, 1 kak OecKOHEYHas MmepuoandecKas Japoob.

[IpencraBnenne 00 uppalMOHAIBHOM 4YHcle. MHOXECTBO JeHCTBUTENbHBIX uHcen. llpeacraBieHue
JNEMCTBUTENIHOTO 4YHClIa B BHJAE OECKOHEUHOW Hemepuoaudeckoil necsatuyHod apoOu. CpaBHeHHE
NeHCTBUTENBHBIX yrcen. CBs3b Mexay MHOKecTBaMu N, Z, Q,R.

Dynryuu Oynxius Y=V X, o6paTHas NPONOPUHOHANEHOCTb, KBAAPATHYHAS QYHKIHS, HX CBOMCTBA U
rpaduxmu.
Aneebpa 6 ucmopuueckom pazeumuu OTtkpeiTHE MppalMOHANBHOCTH. M3 HCTOpMM BO3HMKHOBEHMSI

dbopmyn s pemeHus ypaBHeHu#M 3-ii w 4-ii creneneit. JI.®. Marnunkuit. @. Buer.. P. [lexkaprt. H.
Tapranes. /1. Kapnano. H. AGens.
Pa3nea 4. [lnanupyemble pe3yJibTaThl 0CBOCHUSI JaHHON MPOrpamMMBbl.
IIpeamerHsle:
Aneebpauueckue 8bipadcenusi
Y4eHUK HAyYUTCSA:
* ONEpUpOBaTh MOHATHAMH «TOXKAECTBO», «TOXAECTBEHHOE NpeoOpazoBaHUE», pelIaTh 3a/]ayH,
coJiepkallie OyKBeHHbIE JaHHbIe; paboTaTh ¢ (opMyIaMu;
* BBINOJHATH MPEOOpPa3OBaHUs BBIPAKEHUN, COAEpKAIUX CTENEHH C LEIbIMU IOKa3aTelsiMu U
KBaJIpaTHbBIE KOPHHU;
* BBIIOJHATh TOXKJIECTBEHHBIE MpPeoOpa3oBaHUS PALMOHAJIBHBIX BBIPAKEHUH Ha OCHOBE MPaBUI
JeicTBUI HaJl anreOpandecKuMu JIpoosiMH;
* BBITIOJIHATD Pa3I0KeHHE KBaIPaTHOIO TPEeXWieHa Ha MHOKHUTEIH.
Ypaenenus
YueHuK Hay4quTCs:
* pelaTh OCHOBHBIE BU/IbI PAllMOHAIBHBIX YPAaBHEHHUH C OIHOM EPEMEHHOM;
* [IOHMMAaTh ypaBHEHHE KaK Ba)XHEHIyI0 MaTeMaTUYECKyI0 MOJENb JJIs ONHCAHUS U H3YYEHUS
pa3sHOOOpa3HbIX peaJbHBIX CUTYAlU, pelIaTh TEKCTOBBIE 3a/1a4M alNreOpanyeckKuM METOI0M;
* IPUMEHSATH TpaduUecKue MpeICTaBICHUs ISl HCCIIeI0BaHUsl ypaBHEHUH.
Yucnosvie pynkyuu
YueHuK HayquTCs:



* IOHUMAaTh M MHCIIOJIB30BaTh (DYHKIMOHAIbHbIE IMOHATUS U S3bIK (TEPMHHBI, CHUMBOJIMYECKHE
0003HAYCHHUS );
* CTPOMTH TPaUKHM dIEMEHTAPHBIX (BYHKIMH y=K/X; y=X2; y=VX; HCCIIEI0BATh CBOICTBA YHCIOBBIX
(GyHKUIUI HA OCHOBE M3Y4EHUS MMOBEICHUS UX Ipa(uKoB;
* MOHMMAaTh (DYHKIHMIO KaK Ba)KHEHIIYI0 MaTEeMaTU4YeCKyl0 MOJENb JAJs ONUCAHUS IPOLECCOB U
SIBJICHUH OKPY’KAIOIIET0 MHUPA, MPUMEHATh (PYHKIMOHAJIBHBIN SI3BIK IS OTMMCAHUS U UCCIIETOBAHUS
3aBUCUMOCTEH MEXy GU3NYECKMMHU BEIIUYMHAMHU.
Yucnosvie mHodcecmsa
BhIyCKHUMK Hay49HTCSA:
* [IOHUMaTb TEPMHUHOJOTHI0 U CHMBOJIMKY, CBSI3aHHBIE C IIOHSATUEM MHOXECTBA, BBIIOJHATH
olepanuy HaJl MHOKECTBAMU;
* MCII0JIb30BAaTh HaYaJIbHBIE MTPEICTABICHHS O MHOYKECTBE JIEHCTBUTENBHBIX YUCEIL.
MeTtanpeamerHblie:
l)yMeHue CaMOCTOSTENILHO OIPENENATh LIEIH CBOEro OOydYeHHs, CTaBUTh U (OPMYIHUPOBATH Ui ceOs
HOBBIE 33]1auu B yu€0e, pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH 1103HABATEIbHOMN JEATEIbHOCTH;
2)yMEeHHE COOTHOCHUTH CBOU JIEHUCTBUS C IUIAHUPYEMBIMM PE3YyJIbTaTaMU, OCYLIECTBIISITH KOHTPOJIb CBOEH
JEATEIIBHOCTH B IIPOLIECCE NOCTHXKEHHUS
pe3yibTara, OINpeNeNiTh CIOCOObl JEHCTBUH B paMKax IpeUIOKEHHBIX YCIOBUH M TpeOOBaHMIA,
KOPPEKTUPOBATh CBOM JICVCTBUSI B COOTBETCTBUU C U3MEHSIIOLLECHCS CUTYallUEH;
3)yMeHue omnpeAensaTh MOHATHSA, CO3/1aBaThb OOOOILICHMS, yCTaHABJIMBATh AHAJIOIMHU, KIacCU(UIMPOBATH,
CaMOCTOSITENILHO BBIOMPAaTh OCHOBAHUS U KPUTEPUH [T KilaccuuKaiuy;
4)yMeHUEe YCTaHABIMBATh INPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKOE PpaCCYyXJIEHUE,
YMO3aK/II04eHNEe (MHIYKTUBHOE, IEIYKTUBHOE U 110 AHAJIOTUH) U JIEJIaTh BBIBOIBL;
5)pa3BuTHE KOMIETEHTHOCTM B O0O0JAaCTH HCHOJb30BaHUS MHGPOPMALMOHHO-KOMMYHHUKALIMOHHBIX
TEXHOJIOTH.
6)riepBOHaYaIbHbIE MPEACTaBICHUS 00 UAESIX M O METOJaxX MaTeMaTHKH KaKk 00 YHUBEPCAIbHOM S3bIKE
HAyKH U TEXHHUKE, O CPEACTBE MOAEIUPOBAHNUS SBJICHUHN U NIPOLIECCOB;
7)yMeHue BUJETh MaTEMAaTHYECKYIO 33/1a4y B KOHTEKCTE MPOOIEMHOM CUTyallut B APYrUX JUCLUIUIMHAX, B
OKpYKarOILEH )KU3HU;
8)yMeHME HAaxXOIUThb B pa3IMYHBIX HCTOYHUKAX HHPOPMALMIO, HEOOXOAMMYIO Ui  pelIeHUs
MaTeMaTHYECKUX TMPOOJIEM, M TPEACTABIATh €€ B MOHATHOW (hopMe, MPUHUMATH PEIICHHE B YCIIOBHX
HEMOJIHOM WM N30BITOYHOM, TOUHOW MIJIM BEPOSITHOCTHOM MH(pOpMaLuu;
9)ymMeHue MoHUMAaTh U UCII0JIb30BaTh MaTEMaTHUYECKHUE CPEICTBA HAMIISIIHOCTH (IpaduKH, TaOJINIbI, CXEMbI
U JIp.) 751 WJUTIOCTPALUK, HHTEPIPETaluy, apryMEeHTaI|H.
10)yMeHue BbIIBUTaTh TUIIOTE3BI IPU PEILICHUH 33a4l TOHUMAaTh HEOOXOAUMOCTh UX ITPOBEPKU;
11)moHMMaHue CYITHOCTH AITOPUTMUYECKHX MpEINUCAaHUN M yMEHHe JelCTBOBaTb B COOTBETCTBUU C
MPEJI0KEHHBIM aITOPUTMOM.
JInunocrHeIe:

1) BocmHMTaHHWE POCCHHCKOW TpaXKTAHCKOW WISHTUYHOCTH: NAaTPUOTHU3Ma, yBaxkeHHs K OredecTBy,
OCO3HAHHUS BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBON HAYyKH;

2) OTBETCTBCHHOE OTHOIICHHE K YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTh OOYYAOIIMXCSI K CAMOPA3BUTHIO U
camM000pa30BaHUIO HA OCHOBE MOTHUBALIMHU K O0YUYEHUIO U TO3HAHMUIO;

3) OCO3HaHHBII BBIOOP M MOCTPOCHUE JajbHEHINECH HHIMBUIYATLHON TPACKTOpUU 00pa3oBaHUs Ha 0ase
OPUEHTHUPOBKM B MHupe mnpodeccuil M NpodecCHOHANBHBIX MNPEANOYTeHUH C Y4E€TOM YCTOHYMBBIX
MO3HABATEJIbHBIX MHTEPECOB, a TaKXKE HAa OCHOBE (DOPMHMPOBAHUS YBaXUTEJIHHOTO OTHOILEHUS K TPYyAY,
pa3BUTHE OIbITA YYACTHUS B COLIMATIBHO 3HAUUMOM TPY/IE;

4) yMeHHEe KOHTPOJIHPOBATH MPOIIECC U PE3YJbTAT YUCOHOW U MAaTEMATHYECKOM JICITEIbHOCTH;

5) KpUTHYHOCTHh MBINUICHHS, WHHUIIMATHBA, HAXOJYUBOCTh, aKTUBHOCTH INPH PEIICHUH MaTeMaTH4YeCKUX
3aj1ad.

Y4eOHO-MeToAnYeCKHE

OcymiecTBiieHHe TIee JaHHOW TPOrpaMMbl OOYCJIOBIIEHO HCIIOIb30BAaHUEM B 00pa30BaTEIHLHOM
nporecce  HMH(POPMAIMOHHBIX ~ TEXHOJOTHH, TEXHOJOTHH MpoOJEeMHOT0O OO0y4eHHUs, JMYHOCTHO-
OpPUEHTUPOBAHHOTO 00YUYEHHMsI, TEXHOJIOTHH UCII0JIb30BAHUS B

00y4YeHHH UTPOBBIX METOAOB, MPOEKTHBIE METObI O0YUYEHHSI, TEXHOJOTHS YpOBHEBOU aAuddepeHunanum.
Peanmsanus qaHHOM MporpaMMel OCYIIECTBIISETCS ¢ ToMolbp Y MK:
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10.
11.
12.
13.

Anrebpa: 8 kiacc: yueOHUK 715 ydanuxcsi o0mieo0pazoBarenbHbIX yupexaenuii / A.I'. Mepainsk, B.b.
[Monounckuit, M.C. Sxup. — M.: Benrana —I'pad, 2015.
Anrebpa: 8 Kjacc: IMIaKTHISCKHUE MaTepHaibl: COOPHUK 3a7a4 ¥ KOHTPOJIBHBIX pabot/ A.I'. Mep3msik,
B.b. [Tononckuit, M.C. Sxup. — M.: Benrana —I'pad, 2015.
Anrebpa : 8 kinacc: meronnueckoe mocooue / E.B. bytiko, A.I'. Mepsnsik, B.b. ITononckuit, M.C. SAxup. —
M.: Benrana —I'pag, 2015
CrpaBouHble TOCOOUS, HAYYHO-TIOMYJIIpHAs U UCTOpUYECKas JIUTepaTypa:
AraxanoB H.X., [Tommunckuit O.K. MaTtemartuka: palionHble onumnuaasl: 6-11 kinacesl. — M.
IIpocsemenue, 1990.
l'aBpunosa T.Jl. 3anumarensHas maremaruka: 5-11 knaccel. — Bourorpaza: Yuurens, 2008.
JleButac I'.I'. Hecranpapthasie 3agauun o marematuke. — M.: MJIEKCA, 2007.
[epnu C.C., Ilepau b.C. Ctpanuusl pycckoil uctopuu Ha ypokax mareMatuku. — M.: Ilenaroruka-Ilpecc,
1994.
[Muayrun JI.®. 3a crpannuamu yuebHuka anreopsl. — M.: [IpocBenienue, 2010.
ITowa [Ix. Kak pemats 3anauy? — M.: IIpocBenienue, 1975,-
[Ipouzsonos B.B. 3agaun na Beipoct. — M.: MUPOC, 1995,
®apkoB A.B. Maremaruueckue onuMnuazisl B mkose : 5- 11 kinacesl. — M. : Atipuc-IIpecc, 2005.
Duuuknonenusa mia aerei. T. 11: Maremaruka. — M.: ABanra-+, 2003.
http://www.kvant.info/ Hay4ano-nomnynsipabiii pu3nKo-MaTeMaTHYSCKUN KypPHAI IS IIKOJIBHUKOB U
cTyneHToB «KBaHT».
MarepuajabHO-TEXHUYECKHE
Ileuamuvie nocoous
1.Tabymue! o anredpe mms 7-9 Kiraccos.
2.IlopTpeThl BbIAAIOMIUXCS JIesATeNel B 00JaCTH MaTeMaTHKU.
Hugppopmayuonnvie cpedcmea
1.Konnekuust MmenuapecypcoB, 3JIEKTPOHHBIE 0a3bl TaHHBIX.
2.UnTepHer.
OKpanno-368yKo8vle nocoous
BuneodgmibMbl 00 HCTOpUH Pa3BUTHS MATEMATHKH, MAaTEMAaTHYCCKUX UJICH U METOJIOB.
Texuuueckue cpedcmea 0byueHus
1.KomnsroTep.
2.MynbTUMeIuanpoeKTop.
3.DKkpaH HaBECHOM.
4.laTepakTUBHAs JOCKA.
Yuebno-npaxmuueckoe u yuebno-nabopamopnoe ob6opyoosatue
1./locka MarHUTHas.
2.KoMIuiekT 4epTEKHBIX WHCTPYMEHTOB (KJIACCHBIX W PAa3/JaTOYHBIX): JIMHEHKA, TPaHCIOPTHD,
yroasHUK (30°, 60°), yrosbHuk (45°, 45°), UIMPKYIIb.
3.HaGops! 1u1st MosietupoBanus (IIBETHAsE Oymara, KapToH, KajibKa, KJIel, HOXKHHIIBI, TUTACTHIINH).
TPEBOBAHUSA K MATEMATUYECKOM MOJITOTOBKE YYAIIIMXCS 8 KJIACCA
B pesynbrare nzyuenus anredpsl 00yJaromuiicss 1oJKeH

-3Hamb
- CYLIECTBO MOHATHS MaTEMAaTUYECKOTO JOKA3aTeIbCTBA; IPUMEPHI 10KA3aTENbCTB;
- CYLIECTBO IOHATHS AJITOPUTMA; IIPUMEPHI AIITOPUTMOB;
- Kak HCIOJIb3YIOTCS MareMaTH4ecKkue (OpMysbl, ypaBHEHHS W HEPaBEHCTBA; IPUMEPBl HUX
IIPUMEHEHUs [UIs PELIEHUs MaTEMAaTUYECKUX U ITPAKTUYECKUX 3a/1a4;
- Kak MaTeMaTU4yeCKH OIpe/leleHHble (YHKIUU MOTYT ONMCHIBaTh pEaJbHbIE 3aBUCUMOCTH;
[IPUBOAUTH IIPUMEPHI TAKOTO OIUCAHUS;
- KaKk MOTpeOHOCTH MPaKTHUKU MPHUBEIM MaTeMaTHYECKYyI0 HayKy K HEOOXOJHMMOCTH pacIIMpEeHUs
MIOHATUS YUCIIA;
- BEpOSITHOCTHBIM  XapakTep MHOTMX 3aKOHOMEPHOCTEH OKpPYKAKOLIET0 MHpA; IMPHUMEPHI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;
- CMBICI  WJCAIM3aldM, T[IO3BOJIAIOIIEM  pemaTrbs  3aJadyd  peajbHOM  JACHCTBUTEIBHOCTH
MaTeMaTHYECKUMH METOJaMH, IPUMEPHI OIINOOK, BO3HUKAIOIIUX MTPU UICAIHU3ALINH.
-ymemsp



- BBINOJIHATh OCHOBHBIE JEHCTBHS CO CTENEHSMH C LEJIBIMH TOKA3aTeIsIMH, C MHOTOWICHAMH H C
anreOpanyecKuMH ApoOsSMU; BBIOMHATH PAa3JIOKEHHE MHOTOYWIEHOB Ha MHOXHTENIH; BBIOIHATH
TOX/IECTBEHHBIE TPE0OPA30BAHUS PAlMOHAIBHBIX BBIPAKCHUII;
-IPUMEHATh CBOWCTBA apU(pMETHYECKHX KBAJPAaTHBIX KOPHEW [UIs BBIUMCICHUS 3HAUYCHUH W
npeoOpa30oBaHMUI YHCIOBBIX BBIPAXKECHUH, COAEPKAIINX KBaApaTHBIE KOPHU;
- pemarh JUHEHHbIE, KBaIpaTHhIC YPAaBHEHUS U pAllMOHAIbHBIC YPABHEHUS, CBOIAIINECS K HUM;
- HaxXxoAWTh 3Ha4YeHUs (YHKUUH, 3aJaHHOW (opMmynoif, Tabnuuei, rpadMKkoM IO €e apryMeHrty;
HAXOJUTh 3HAUYCHHUE apTryMEHTa MO 3HAYCHUIO (DYHKIIMHU, 331aHHON TpapUKOM HIIN TaOIHILIEH;
- OIpeAeNsATh CBOicTBAa (pyHKIMHU 1O ee rpaduKy; MPUMEHSTH TrpadUUecKUe NPEACTABICHUS IIPH
peLICHUH YpaBHEHUH, CUCTEM, HEPAaBEHCTB;
- ONHCHIBATh CBOWCTBA M3YYEHHBIX (PYHKIMH, CTPOUTH MX I'padMKH; HCIIOIH30BATh MPUOOPETEHHBIC
3HAHUS ¥ YMEHUS B MPAKTHUECKON AEATEIHHOCTU U MOBCETHEBHOMN JKU3HU JIJISL:
—  BBINOJIHEHUS PacyeToB MO (GopMysaM, COCTaBICHUS (GOPMYII, BRIPAKAIOIIMX 3aBUCUMOCTH MEXIY
peaJbHBIMH BEJTHUYNHAMU;
—  HaXOKAEHHs HY)XHOH ()OPMYIIBI B CIIPABOYHBIX MaTepHaax;
— MOJETHMPOBAHUS TMPAKTHUYECKHX CUTYallMid M HCCIEAOBAaHUS IOCTPOCHHBIX MoOJENeld ¢
UCTIOJIb30BAHUEM armapaTa areopsl;
—  ONHCaHHUA 3aBHCUMOCTEH MeXy (PU3NUIECKUMHU BETMYNHAMU COOTBETCTBYIOIINMHU

prnepnbte HOPpMblL OUECHKU 3HAHUL, ymeuuﬁ U HABbIKO6 06yltaiou4uxc;z.

1. Oyenka nucemennvix KOHMpPONLHBLIX PaGom OGYUAIOWUXCA NO MAMEMAMUKe.
Omeem ouenusaemca OmmemKou «5», eCiu:
® paboTa BBIOJHEHA MTOTHOCTHIO;
® B JIOTMYECKHX PACCYKIECHUSIX U 0OOCHOBAHUH PEIICHHS HET MPOOETIOB U OUIHOOK;
® B PCUICHWU HET MAaTEeMaTHYECKUX OMHMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIUCKA, KOTOpas He
SBIISICTCS CJICACTBHEM HE3HAHUS WIIM HETIOHMMaHUs y9eOHOTO MaTepuana).
Ommemka «4» cmaeumcsa_B CIEAYIOUNX CIyJasX:
e pa0oTa BBIMOJIHEHA MTOJHOCTHIO, HO 0OOCHOBAHUS IIAar0B PEeIICHHsI HEAOCTATOYHBI (€CTI YMEHHE
00OCHOBBIBATh PACCYKJICHHSI HE SIBISTIOCH CIIEUAIEHBIM 00BEKTOM IPOBEPKH);
® JIOMYHICHBI OJTHA OLIMOKA WM €CTh JIBa — TPU HEIOUETA B BBIKJIAJIKAX, PUCYHKAX, UEPTEKAX UITU
rpadukax (eciiv 3T BUJIbI padOT HE SABJSUIUCH CTICIIHAIIBHBIM 00BEKTOM MPOBEPKH).
Ommemka «3» cmasumcs, €Cllu:
® JIOMyIIEHO Oosiee 0HOM OIMOKYU WK O0Jiee IBYX — TPEX HEJOUYETOB B BBIKJIAIKAX, YEPTEKAX WU
rpadukax, Ho oOydaromuiics o0aanaeT 00sA3aTeIbHBIMA YMEHUSIMH I10 IIPOBEPSIEMOIl TEME.
Ommemka «2» cmagumcs, eciy:
® JIONYIICHBI CYIIECTBEHHBIC OITMOKH, TTOKA3aBIIINE, YTO OOyUarOIIHIiCcsS HE 00Ia1aeT
00s13aTeIbHBIMUA YMEHHSIMH TI0 JAHHOM TEME B MTOJTHOU Mepe.
Ommemka «1» cmasumces, eciu:

e paboTa mokasaja MOJIHOE OTCYTCTBUE Y O0yYarOIIerocs: 00s13aTebHBIX 3HAHUN U YMEHUMN 10
NPOBEPSEMON TEME WIIM 3HAYUTENIbHAS YaCTh Pa0OTHI BHITIOJTHEHA HE CAMOCTOSTENBHO.
Yyutens MOKET MOBBICUTH OTMETKY 32 OPUTHHANBHBIN OTBET Ha BOIIPOC WJIM OPUTHHAIIEHOE PEIICHNE
3aJ1a4i, KOTOPBIE CBUIETELCTBYIOT O BBICOKOM MaTeMaTHYECKOM Pa3BUTHH 00YUaIOMIErocs; 3a pelIeHne

0oJiee CI0KHOM 3a/1a4yl WM OTBET Ha O0Jiee CI0XKHBIA BOMPOC, MPEAT0KEHHBIE 00ydaromeMycs
JIOTIOJTHUTEIIHFHO TIOCIIE BBIITOJHEHHSI UM KaKUX-THOO JPYTruX 3aJaHHM.

2. Ouenka ycmupix omeemos o0y aOuuxcs.
Omeem ouenusaemca 0mmemkou «5», eClv y4eHUK:
® [IOJIHO PACKPBUI COJIepKaHne MaTepuana B 00beMe, MPeayCMOTPEHHOM MTPOrpaMMOil 1 y4eOHUKOM
®  U3JIOXKHI MaTepuas rPaMOTHBIM SI3bIKOM, TOYHO UCTOJIb3YsI MATEMAaTUYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIVKY, B OIIPEIEIECHHON JIOTMYECKOM MOCIIE10BATENIbHOCTH;
® [PaBWIHHO BBHINOJHWI PUCYHKH, YUEPTEKH, TPaQUKHU, COMMYTCTBYIOLIUE OTBETY;
® [I0Ka3aJl yMEHHE WLTIOCTPUPOBATH TEOPHIO KOHKPETHBIMH NIPUMEPAMU, IPUMEHSTh €€ B HOBOU
CUTYallMU IIPU BHIIOJTHEHUH NMPAKTUYECKOTO 3a/1aHus;
® [IPOJAEMOHCTPHUPOBAJ 3HAHUE TEOPUH paHEee U3YUYEHHBIX COMYTCTBYIOIUX TeM, C(POPMUPOBAHHOCThH
Y YCTOMUYMBOCTH MCIIOJIb3YEMBIX IIPH OTBETE YMEHUIN U HaBBIKOB;
® OTBEYaJl CaMOCTOSTENbHO, 0€3 HaBOASIIUX BOIIPOCOB YUUTEIIS;



® BO3MOXHBI OJHA — IB€ HCTOYHOCTHU ITPU OCBCUICHNEC BTOPOCTCIICHHBLIX BOIIPOCOB MJIM B BBIKJIaJKaX,
KOTOPBIC YUCHHUK JICTKO UCIIpaBUII IMOCJIC 3aMCUYaHUA YUUTCIIA

Omeem ouenusaemcs Ommemkou «4»,eciav yaoBIECTBOPSET B OCHOBHOM TPEOOBAaHUAM Ha OIEHKY «5», HO
P TOM UMEET OJIUH U3 HEIOCTATKOB:
® B M3JIOXKCHHH JIOMYIIECHBI HEOOJIbIITNE MPOOEbl, HE HCKA3UBIIICe MaTEMATHIECKOE COICpIKAaHUE
OTBETA;
® JIOMYIICHBI OJUH — JIBA HEJIOYETA MPU OCBEIIEHUU OCHOBHOTO COJICPIKAHUSI OTBETA, UCIIPABIICHHBIC
MOCJie 3aMEYaHUs YIUTEIs;
® JIOMYIICHBI OIMMUOKA MIIK 00JIee IBYX HEJI0YECTOB IPHU OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB MU
B BBIKJIQJIKaX, JIETKO MCIIPABJICHHBIC ITOCIIC 3aMEUYaHUs YIUTEIIS.
Ommemka «3» cmagumca B CIEAYIOUMX CIydasx:
® HEIOJIHO PACKPBITO COJCPIKAaHUE MaTepHalia (CoaepKaHue U3JI0KEHO (parMeHTapHO, HE BCeraa
MOCJICI0BATEIBHO), HO TIOKa3aHo 00Iiee MTOHMMaHUe BOIPOCa U IPOJACMOHCTPUPOBAHBI YMEHUS,
JIOCTATOYHBIC JUIsl YCBOCHHSI IPOTPAMMHOT0 MaTepuana (ompeaeneHsl « TpedoBaHusIMH K
MaTeMaTHYECKOH MOJrOTOBKE YJAIIUXCs» B HACTOSIICH MporpaMme 1o MaTeMaTHKe);
® HMETUCh 3aTPYAHCHUS WIH JIOMYIICHBI OITUOKHU B ONPEICICHIH MaTeMaTHIeCKOW TEPMHUHOIOTHH,
Yyeprexkax, BBIKJIAIKaxX, HCIIPABICHHBIC ITOCIIC HECKOIBKUX HABOISIINUX BOIIPOCOB YUUTEIIS
® VYCHHK HE CIIPABWICS C IPUMECHECHHUEM TCOPHH B HOBOU CHTYAIIMH ITPH BBITOJHEHUU
MPAKTUYECKOTO 33aJ]aHusl, HO BBITOJHUJI 3aJaHMsI 00s13aTEIIBHOTO YPOBHSI CJIOKHOCTH T10 JIAHH O
TEME;
® [IpH JOCTATOYHOM 3HAHWUHU TCOPETHUECKOTO MaTepraia BEISIBJICHA HEJJOCTATOYHAS
c(OpPMHUPOBAHHOCTH OCHOBHBIX YMEHUH M HaBBIKOB.
Ommemka «2» cmagumcsa B CIEAYIOUINX CIydasx
® HE PACKPHITO OCHOBHOE COJIEpKaHUE YIeOHOTO MaTepUalia;
e 00HApPYXEHO HE3HAHHME YICHUKOM OOJIBIICH WM HAanOOJIee BAXKHOM YacTH YI4eOHOTO MaTepuaia;
® JIOMYIICHBI OMMUOKHU B ONPEACICHUH ITOHSATHH, PH HCIIOIb30BAHIHA MaTEMaTHICCKON
TEPMHHOJIOTHH, B PUCYHKAX, USPTEKaX UM rpaduKax, B BEIKIAAKAX, KOTOPbIC HE HCITPABJICHBI
MI0CJIC HECKOJIbKUX HABOJISIIUX BOIIPOCOB YUHTEIISI.
Ommemka «1» cmasumcs, eciu:
® YUYCHHMK OOHAPYKHJI ITOJIHOC HE3HAHKNE U HETIOHMMaHUE N3y4aeMoro y4eOHOro MaTepualia Wil He
CMOT OTBETUTH HU HA OJIMH U3 MMOCTABIEHHBIX BOMPOCOB M0 U3yYEHHOMY MaTepHaly.

3. O6wan Knaccuguxayus oumuoox.
[Tpu onieHKe 3HAaHUM, YMEHHUI U HABBIKOB YJallUXCsl CleyeT yYUThIBATh BCe OMIMOKH (TpyObie U
HerpyObl€) U HETOUETHI.

3.1 'pyObIMH CYNTAIOTCS ONTHOKH:

v He3HaHHe ONpeJeleHUs OCHOBHBIX IMOHATHH, 3aKOHOB, ITPABHJI, OCHOBHEIX MTOJI0KEHHUN TEOPUH,
He3HaHue GopMyIl, OOIIETIPUHATHIX CHMBOJIOB 0003HAUEHUN BEIUYUH, SAUHUI] UX U3MEPEHUS,
HE3HaHNE HAMMEHOBAHUHN €IUHUI] U3MEPEHNS,

HEYMEHHUE BBIICJUTh B OTBETE IJ1aBHOE;

HEYMEHUE TPUMEHSTh 3HAHUS, AITOPUTMBI JJIs PEIICHUS 3a/1a4;

HEYMEHHUE JeNaTh BBIBOJIBI U 000OIICHMUS;

HEYMEHHE YUTATh U CTPOUTH rPauKy;

HEYMEHHE MOJIb30BaThCS IEPBOMCTOYHUKAMU, YIEOHUKOM U CIIPABOYHUKAMU;

MOTEPsI KOPHSI WJIM COXPaHEHNE MTOCTOPOHHETO KOPHS;

oTOpackiBaHue 06€3 0OOBSICHEHUI OJTHOTO U3 HHX;

PaBHO3HAYHBIE UM OIINOKH;

BBIYUCIIUTEIIbHBIE OIINOKH, €CIIM OHU HE SIBIISIOTCS OIMMCKOM;

JIOTUYECKHE OIIHOKMU.

3.2 K HerpyObIM OIIMOKAM CJIeYET OTHECTH

v HETOYHOCTH (HOPMYIHPOBOK, ONPEIEIEHHMN, OHATHI, TEOPHUii, BHI3BaHHAs HEMIOJNHOTON OXBaTa
OCHOBHBIX IPU3HAKOB OIPEIEIIEMOT0 MOHITHSI UM 3aMEHON OJTHOTO - IBYX U3 ATUX MPU3HAKOB
BTOPOCTETICHHBIMU;

v HeTO4YHOCTh rpaduka;
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v/ HepalMOHAIBHBIM METOJ| PEIICHHUS 3a/Ia4M WM HEJOCTATOYHO NPOAyMAHHbIH IJ1aH OTBETA
(HapymeHHe JIOTUKH, IMIOAMCHA OTACIbHBIX OCHOBHLIX BOIIPOCOB BTOpOCTeHGHHBIMI/I);
v HepaluoHAJIBHBIE METOIBI pAbOTHI CO CIIPABOYHOM U APYIOM INTEPATYPON;
v HCYMCHHC pCIIATh 3aa4U, BbIIIOJIHATH 3a/IaHUS B OGH.[GM BHUC.
3.3 HegoueTramu siBJISIIOTCS:

v/ HepaluoHaIbHbIE PUEMBI BEIYUCICHHUN 1 TIPe0Opa3oBaHumii;
v HeOpeKHOE BBIIOJHEHHE 3aITHCEH, YepTexel, CXeM, rpapuKoB

TemaTH4yeckoe INIAHUPOBAHMUE C ONIPECACICHUEM OCHOBHBLIX BU/10B y‘lEﬁHOﬁ
ACATCIBbHOCTH

XapakTepucTHKA OCHOBHBIX BU/10B
AesiTeJIbHOCTH

Homep Conep:xkanue y4eOHOTO KosaunyecTBo | 00yuarommuxcs
naparpada MarepuaJjia 4acoB (Ha ypoBHe y4eOHBIX AelCTBHIi)
I I
I'naga 1

PanuonajbHbIe BbIPpaKeHUsI 44 55

1 PanmonansHbIE 1poOH 2 3 Pacnosnasams nienvie panmoHaIbHBIC

~ BBIPAKCHHSI,

2 OcHoBHOE CBOACTBO 3 4 JIpOOHBIC PAIMOHATBHBIC BEIPAKEHUS,
panroHaIbHOM Ipolu NPHBOJHTH

3 CroxeHue 1 BbIUUTAHUE 3 4 NPUMEPBI TAKUX BHIPAKEHUH.
palMOHAIBHBIX Jpo0eii ¢ Dopmyruposan:

ONMHAKOBEIMH onpeodenenusi; PallMOHAILHOTO BBIPKEHHUS,
3HAMCHATEIISMI JIOTTYCTUMBIX 3HAYCHHUI TIEPEMEHHOM,
TOXKIECTBEHHO

4 CnoxeHue ¥ BBIYUTaHHE 6 7 PaBHBIX BBIPAKCHHI, TOKICCTBA,
paIMOHATBLHBIX IPoOeH PaBHOCHIIbHBIX
C pa3HbIMHU yYpaBHEHUH, pallUOHAILHOTO YPABHCHHSI,
3HAMCHATEIISIMU CTETICHU C

HYJIEBBIM TTOKa3aTelIeM, CTCTICHH C IEeITbIM
Kontponsras paGora Ne 1 1 1 OTpHUIATENLHBIM ITOKa3aTeNeM,

5 VMHOXEHUE U JeJICHHUE 4 5 CTaHIapTHOTO BHAA
PaLMOHATBHBIX APOGEii. Hucna, oOpatHoIt NpONOPLHOHATBHOCTH;
BosBencHIe cgolicmea: OCHOBHOE CBOICTBO
parroHaIbHOU Apodu B paHIU/IOHaJILHOFI npoou,

P — CBOMCTBA CTEIICHU C IIEJIBIM TTOKA3aTeJIeM,
ypaBHEHUH,

6 ToxaecTBeHHBIE 7 10
npeoOpa3oBaHus k
PALMOHATEHEIX bynkimm y = X :

BBIpaXCHHIH npasuaa; CIOXEHUs, BEIYUTAHM,
KontponbHas paGora Ne 2 1 1 YMHOXCHHUS, ISJICHUS POOei, BO3BEICHUS
po0Ou B CTEICHB;

7 PaBHOCHIIBHBIE 3 4 yCa08ue paBeHCTBa IPpoOH HYITIO.
YpaBHCHHS. Jloxa3vleamsb CBONCTBA CTETIEHU C IIEIBIM
PannonansHbIe ypaBHEHUS TTOKa3aTeJIeM.

Onucwviéams TpapUUECKUi METOJT PEeIICHUS

8 CTemnens ¢ nebM 4 5 YPaBHEHUH C OJTHOM IEPEMEHHOM.
OTPHIATEIBHBIM Ilpumensimsb OCHOBHOE CBOKCTBO
HOKa3aTeieM panroHaIbHOM IpoOur

9 CBOICTBA CTEHEHH 5 6 JUTSL COKpaIlleHusl U peoOpa3oBaHus
C IIEJIBIM ITOKAa3aTelIeM OO




XapakTepucTHKA OCHOBHBIX BH/10B
AesATeTbHOCTH

Homep Conep:xanue yueOHOro KoanuecTBo | o0yuarommuxcs
naparpaga MarepuaJjia 4acoB (Ha ypoBHe yUeOHBIX JeilcTBHIi)
I 1
10 k 4 4 [IpuBoauTh ApoOU K HOBOMY (001IEMY)
OyHkIua Yy =—
X 3HAMEHATENIO.
1 eé rpaduk Haxoauth cymmy, pa3HOCTb, IPOU3BE/ICHUE
U 4aCTHOE
Konrponbnas pabora Ne 3 1 1 npoOeii. BBITIOIHSTE TOKIECTBEHHBIE
npeoOpa3oBaHUs
paloHaIbHBIX BBIPAKEHUH.
Pewamy ypaBHEHUs ¢ IEPEMEHHOMN B
3HaMeHarese
Ipoowu.
IIpumensamob CBONCTBA CTETIEHU C IIEIIBIM
II0Ka3aTesieM
JUISL Ipe0Opa30BaHUS BHIPAKEHUH.
3anucvléame yKcia B CTAaHIAPTHOM BUJE.
Buvinonnams noctpoenue u yTeHue rpaduxa
byHKIIIN
k
y —_— —
X
I'naga 2
KBaagpaTHble KOpHH. 25 30
JeiicTBUTEIbHBIE YU CJIA
11 Oynkms y = X° 3 3 Onucvieams: IOHATHE MHOXKECTBA,
u e€ rpadux JJIeMEHTa
MHO’KECTBA, CII0COOBI 3a/1aHUsI MHOKECTB;
12 KBanparssie KOPHH. 3 4 MHOKECTBO
Aqu’MeTerCKHH HaTypaJIbHbIX YHCEJ, MHOXKECTBO LEJIbIX
KBaJIpaTHBIN KOPEHb amcen,
13 MHOKECTBO 1 €ro 2 2 MHO>KECTBO PallMOHAJILHBIX YHCEN,
AIIEMEHTBI MHOKECTBO
JECTBUTEILHBIX YUCEI U CBS3H MEXTY
14 ITogMHOXKeCTBO. 2 2 STHMH YHCJIOB
Onepanuu Haj BIMHA MHOXECTBAaMH; CBSI3b MEKIY
MHOECTBaMU OEeCKOHEYHBIMHU
JECATUIHBIMH JPOOSMHU M PallMOHATIHLHBIMH,
15 UmncnoBble MHOXKECTBA 2 3 MPPAIHOHATHHEIMH YHCITAMIL.
16 CroiicTBa 4 5 Pacnosnasams panmoHanbHbie U
apr(MeTHIECKOTO MppaloHaJIbHBIC
KBAJPATHOTO KOPHSI yucna. [IpuBoauTe mpumepsl
paIMoHaIbHBIX YUCEN U
17 ToxnecTBeHHbBIE S 7 UPPALMOHATIBHBIX YHCE.
peoOpa3oBaHus 3anucvieams ¢ TOMOIIBIO POPMYI CBOKCTBA
BBIpAXEHUI, CO/IepKalInX NeHCTBUI
KBaJIpaTHBIE KOPHU C ICCTBUTEIHHBIMU YHCIIAMH.
Dopmynuposamy:
18 OyHknus Y = Jx 3 3 onpeodenenus; KBaIpaTHOTO KOPHA U3 YHCIA,
¥ €€ rpaduk apu(pPMeTUYECKOTo KBaJJpaTHOTO KOPHS U3
KonTponbnas pabota Ne 4 1 1 e,




Homep
naparpaga

Coaepixanue yueOHOTo
MaTepuaJja

KoaunuyecTtBO

yacoB

XapakTepucTHKA OCHOBHBIX BUI0B
e TeJIbHOCTH

o0yuyamuxcsi

(Ha ypoBHe yUeOHBIX JeilcTBHIi)

PaBHBIX MHOXKECTB, TIOJIMHOKECTBA,
nepecedeHust

MHOXECTB, 00bEIMHECHUSI MHO)KECTB;
ceoticmea: PpyHKIMH Y = X7,
apuMETHIECKOTO

KBaJIPaTHOTO KOPHs, QYHKIMU Y = /X .
Jloka3biBaTh CBOMCTBA apu(PMETUIECKOTO
KBaJIpaTHOTO
KOPHSI.

L2
Cmpoumo rpaduku GyHKIUN Y = X" 1

y=x.

IIpumensmsb NOHATHE ApUPMETUIECKOTO
KBaJPaTHOI'O

KODPHSI JUIsl BBIYMCIICHUS 3HAYCHUN
BBIPAKCHUI.

Ynpowamye BeIpaxkeHus, conepxamue
apu(pMeTHIECKUe KBaIpaTHBIE KOPHHU.
Pemars

ypaBHeHus. CpaBHUBATh 3HAYECHUS
BbIPAKEHUM.

BrimonsaTe npeoOpa3oBaHie BEIpAKEHUH ¢
IIPUMEHEHUEM BBIHECEHUSI MHOKUTEIS U3~
II0J1 3HaKa

KOPHsI, BHECEHUSI MHOKUTEIIA 1101 3HAK
KOpHH.

BeinonsATe 0cBOOOXKIEHHE OT
HAPPALMOHAIILHOCTH B

3HaMeHaresne ApoOu, aHaIU3 COOTHOLIEHUH
MEXIY

YUCJIIOBBIMA MHOKECTBAMHM M UX
3JI€MEHTaMU

T'nasa 3

KBaapatHbie ypaBHeHus

26

36

19

KBagparHble ypaBHEHUS.
Pelenre HeNomHbIX
KBaJIPAaTHBIX YPaBHEHUU

20

dopmyna KOpHEH
KBaJIpaTHOT'O ypaBHEHUS

21

Teopema Buera

Konrpomnsnas padora Ne 5

22

KBanpaTHblil TpéxueH

23

Pewienue ypaBHeHui,
CBOJSIIMXCS K
KBaJPaTHbIM YPaBHEHUAM

ol W |k | Ww

~N | o= | o1

Pacnosnasams v TpUBOAUTH IPUMEPHI
KBaJPaTHBIX

YpaBHEHUH Pa3INYHBIX BUI0B (TOJIHBIX,
HEIOJIHBIX,

MPUBEAEHHBIX ), KBAAPATHBIX TPEXUIICHOB.
Onucviéams B 0011EM BUJIE PELLICHHE
HETIOJTHBIX

KBaJPaTHBIX YPaBHEHUH.
Dopmynuposamy:

onpeodenenus. ypaBHEHHs NEPBOI CTENIEHH,
KBaJPaTHOT'O YPABHEHUS; KBaJPATHOTO
TpEXUJICHA,

JTUCKPUMHMHAHTA KBaJPaTHOTO YPABHEHUS U
KBaJPaTHOIO TPEXUIIEHA, KOPHS




Homep Conep:xanue yueOHOro
naparpaga MarepuaJjia

KoaunuyecTtBO

yacoB

XapakTepucTHKA OCHOBHBIX BUI0B
e TeJIbHOCTH

o0yuyamuxcsi

(Ha ypoBHe yUeOHBIX JeilcTBHIi)

24 PanmoHansHbIe ypaBHEHHS
KaK MaTeMaTU4YECKUe
MOJICIIA PEATbHBIX
cUTyalun

8

Konrponsnas padora Ne 6

KBaJIPaTHOT O

TpEXuwieHa; OMKBaJPAaTHOIO YpaBHEHMS;
c60ticmea KBaIpaTHOTO TPEXUIICHA;
meopemy Buera u oOpatHyto eii Teopemy.
3anucvieamsv 1 10Ka3bIBaTh GOPMYILY
KOpHeH
KBaJpaTHOro ypaBHeHus. Mccinenosars
KOJINYECTBO
KOPHEH KBaJIpaTHOI'O ypaBHEHUS B
3aBUCHMOCTHU OT
3HAKa €ro JUCKPUMUHAHTA.

/lokazvieams meopemoi: Buera (npsmyro u
o0patHy10),

0 Pa3JIOKEHUHU KBAJPAaTHOIO TPEXUIICHA Ha
MHOJKUTENH, O CBOMCTBE KBaJPATHOTO
TpEXWICHA C
OTPULATEIbHBIM JUCKPUMUHAHTOM.
Onucvieams Ha IPUMEPAX METOJ 3aMEHbI
MIEPEMEHHOI
JUISl pEeLIEHUs] YPABHEHUM.

Haxooums KOpHU KBaJIpaTHBIX YpaBHEHUN
pa3IMYHbIX

BU0B. [IpumensTe Teopemy Buera u
oOpartHyto eit
TeopeMy. BBINOIHATE pasiiokeHne
KBa/IpaTHOTO
TpéXwieHa Ha MHOXuUTenu. Haxonute
KOpHHU

YPaBHEHUH, KOTOPbIE CBOJATCS K
KBa/IpaTHBIM.

MaTEMAaTUYECKUMHU MOJIEISIMU PEaIbHBIX
CUTYyalHil

IMoBTOpeHUe U cUCTEMATH3ALHUA
y4eO0HOro MaTepuasa

19

YnpaxHeHus 171 TOBTOPEHUs Kypca
8 knacca

18




