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IlosicHuTeILHAS 3aMUCKA

PaGouas mporpamma o anredpe st 7-9 KIaccoB cocTaBlieHa HA OCHOBE TpeOOBaHUH
denepanbHOTO rocy1apCTBEHHOTO 00Pa30BaTEILHOTO CTaHJapTa OCHOBHOTO OOIIIEro
o0Opa3oBaHus, MPUMEPHON MPOTrPaMMBbl OCHOBHOTO 00IIIEro 00pa30BaHUs M0 MAaTEMATHKE.

Kypc pa3zpaboTaH B COOTBETCTBHHY ¢ yICOHUKAMHU JUIs ydamuxcs 7, 8, 9 kiaccos
0011e00pa30BaTEeIbHBIX YIPSKIACHUH 10T pelakiueit KoyuiekTuBa aBTopoB: A.I'. Mep3isik, B.b.
[Tonounckuit, M.C. Axup.

O0mas xapakrepucTuka yue0HOro npeamera

Conepsxanne Kypca anreopsl B 7-9 kiaccax MpeACcTaBiIeHO B BUAE CIEAYIONINX COJAepKaTeIbHbIX
paznenoB: «Anredpay, «UucIoBbIe MHOKECTBA», «DYHKIIUNY, «DIEMEHTHI TPUKIIATHON
MaTeMaTHKN», «Alredpa B UCTOPUUECKOM Pa3BUTHI.

Conepsxanue pazjaena «Anredpa» GOpMHUPYET 3HaHUSI 0 MATEMAaTUYECKOM SI3BIKE, HEOOXOIUMbIE
I PpEIICHUA MaTEMATUUCCKUX 3a1a4, 3aJla4d U3 CMCKHBIX AUCHUILINH, 4 TAKKC IMMPAKTUICCKUX
3amad. M3ydeHne marepuana cnocoOCcTByeT (OPMHUPOBAHUIO Y YUAITUXCS MATEMATHIECKOTO
ammapara penieHus 3a/1a4 ¢ IIOMOIIBI0 YpaBHEHUH, CHCTEM YpaBHEHHUI M HEPABEHCTB.

Marepuan TaHHOTO pa3jielia MPECTaBICH B aCMeKTe, CocoOCTBYOIIEM (HOPMHUPOBAHUIO Y
ydalmuxcs YMCHUA MOJb30BaATHCA aJITOPUTMaMHU. CYHIGCTBCHHaH POJIb IPU 3TOM OTBOJUTCSA
Pa3BUTHIO aJITOPUTMHUYECKOTO MBIIIICHHS — BAXKHOM COCTABJISIONIEH HHTEIUIEKTYaIbHOTO
Pa3BUTHS YEIIOBEKA.

Copepxanue pazaena «UucIoBble MHOKECTBA» HallEJICHO HA MAaTEMaTUYECKOE pa3BUTHE
yuaiuxcs, GopMupoBaHUE Y HUX YMEHUSI TOUHO, CXKAaTO U SICHO M3JIaraTh MBICIU B YCTHOU U
MMCbMEHHOM peun. Martepuai pa3zena pa3BUBAET MOHATHE O YHCIIE, KOTOPOE CBSI3aHO C
W3Y4YECHHUEM JICCTBUTEIbHBIX YHUCE.

Lenb conepxanus paznena « DyHKIUN» — MOJIydeHUE MKOJIbHUKAMU KOHKPETHBIX 3HAHUN O
GyHKIMY KaK BaKHEHIIel MaTeMaTHueCKO MOJIeNn JJisl OTIMCAHUS U UCCIIEAOBAHUS MTPOLIECCOB U
SIBJICHUH OKpYy»karomiero Mupa. CoOoTBETCTBYIOUINI MaTepua CoCOOCTBYET pa3BUTHIO
BOOOpa)KeHHUS U TBOPUYECKUX CIIOCOOHOCTEN ydalIuxcsl, yMEHHUS UCIIOIb30BATh PA3TUYHBIC SI3BIKU
MaTeMaTHKH (CIIOBECHBIN, CHMBOJIUYECKHM, Tpadudeckuii).

COI[ep)KaHI/IC pasaciia «INEeMEHTBI HpHKHaZ{HOﬁ MAaTCMAaTUKKU» PACKPBIBACT ITPHUKIIAIHOC U
MNPAaKTUYICCKOC 3HAYCHHUC MATCMAaTUKU B COBPEMCHHOM MHPC. MaTepI/IaJ'I JaHHOI'O pasaciia
CHOCO6CTByeT (I)OpMI/IPOBaHI/IIO YMCHUA IMPEACTABJIATh U AHAJIM3UPOBATD PA3JIMYHYIO
I/IH(I)OpMaI_[I/IIO, MNOHUMAaHHIO BEPOATHOCTHOTO XapaKTepa pCaJIbHbIX 3aBHCHUMOCTE.

Paznen «Anrebpa B HCTOPHUECKOM Pa3BUTUM» MpeHA3HAYEH Ui (POPMUPOBAHMS TPEICTABICHUN
0 MaTeMAaTUKe KaK 4aCTH YeJIOBEUECKON KYJIbTYpbI, U OOILIEro pa3BUTH LIKOJILHUKOB, CO3JaHUS
KYJIBTYPHO-UCTOPUYECKOH Cpe/ibl 00yUeHHS.

H3y‘ICHI/IC MaTeMaTHUKU B OCHOBHOM IIKOJIE HaIrpaBJICHO HAa JOCTMXKCHUC CIICAYIOMIUX Leei:
1) B HaAIlIpaBJICHUU JINYHOCTHOTO Pa3BUTUA

pa3BUTHE JJOTMYECKOTO M KPUTHUECKOTO MBILIUIEHUS, KYJIbTYPhl PEUH, CIIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

(hopMHpOBaHKE Y YUALTUXCS WHTEIUIEKTYaTbHON YECTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOIONICHUIO MBICTUTEIILHBIX CTEPEOTHIIOB, BRITEKAIOIIUX U3 OOBIIEHHOTO OTIBITA;



BOCIIMTAHUEC KAa4YCCTB JIMYHOCTH, 06€CH€‘-II/IB8.IOH_[I/IX COUAJIbHYIO MO6I/IJII:HOCTB, CIIOCOOHOCTH
IMPpUHUMATh CaMOCTOATCIIbHBIC PCIHICHU A,

(bOpMI/IpOBaHI/Ie Ka4y€CTB MbIIIJICHU, HGO6XOI[I/IMLIX I aganTalud B COBPpEMCHHOM
MH(GOPMAIIMOHHOM O0IIECTBE;

pa3BUTHE UHTEPECA K MAaTEMaTUYECKOMY TBOPUECTBY U MAaTEMaTHUUECKUX CIIOCOOHOCTEN;
2) B MeTaIpeIMETHOM HaIlpaBJIEHUU

(hopMHpOBaHHE MTPEICTABICHUA O MATEMATHKE KaK YaCTH OOIIEYCIIOBEYECKOM KYJIBTYPHI, O
3HAYMMOCTHU MAaTEeMAaTHKU B Pa3BUTHH LIUBUJIN3ALUUA U COBPEMEHHOTO OOIIECTBA;

pa3BUTHE IPEJICTABICHUN O MaTeMaTHKe Kak (popMe OmucaHus U METO 1€ TIO3HAHUS
JNeMCTBUTENBHOCTH, CO3/1aHNE YCIOBUH /715 MPUOOPETEHUS IEPBOHAYAIBHOIO OIIbITa
MaTEeMaTHYECKOTO MOJIEITUPOBAHMS;

(hopMHpoBaHHE 00X CIOCOOOB MHTEIEKTYaIbHOM 1€ TENbHOCTH, XapaKTEPHBIX JUIS
MaTEMAaTHUKU U ABJIAIOLINXCSA OCHOBOM TT03HABATENHLHOM KYJIbTYPBI, 3HAYNMO AJId pas3iiInIHbIX
cdep 4enoBeUeCKON NesITETbHOCTH;

3) B mpeaMEeTHOM HaIpaBJICHUH OBJIaJICHUE MaTEMAaTUYECKUMH 3HAHUSAMH H YMEHUSMH,
HEOOXOUMBIMH JIJISI TIPOIOJDKEHUSI 00yUIEHUS B CTAPIICH IIKOJIC UITH HHBIX
00111€00pa30BaTENBHBIX YIPEIKICHUAX, U3YICHHUS CMEKHBIX TUCITUTIIINH, TPUMEHEHHS B
MMOBCETHEBHOM KH3HU,

co3ganue (pyHI1aMeHTa A1 MaTeMaTHYeCcKOro pa3BUTHsL, (POPMHUPOBAHHS MEXaHU3MOB
MBIIILJICHHS], XapaKTEPHBIX JIIsl MAaTEMAaTUYECKOM 1eATENbHOCTH.

JlononHuTENHHO B paboueil mporpaMmme 0003HAYAIOTCS CIIEAYIONINE LENN: Pa3BUTHE TUYHOCTH
IIKOJIbHUKA CPECTBAMU MAaTEMAaTHKH, MOATOTOBKA €r0 K MPOOJIKEHUI0 00y4EHUS U K
camopeanu3aliy B COBpeMEHHOM 00I1IeCTBE.

HOCTI/I}KGHI/IC MNEPCUUCIICHHBIX ueneﬁ nmpeamoaract pecHue CICAYOIUX 3aaa4:

(bOpMI/IpOBaHI/Ie MOTHUBAllUU U3YYCHUA MAaTEMATUKH, TOTOBHOCTHU U CIIOCOOHOCTH yqamuxcsa K
CaMOpa3BUTUIO, IUYHOCTHOMY CaMOOIIPEACTICHUTIO, ITIOCTPOCHUIO HHHHBHHyaﬂBHOﬁ TPACKTOPHUU B
HU3YUCHUH IIPpEAMCETA,

¢dopmupoBaHue y 00y4aroIuXxcsi CHOCOOHOCTH K OpraHu3aly CBoel yueOHO! AeATeIbHOCTH
[IOCPE/ICTBOM OCBOEHMSI TMUYHOCTHBIX, IO3HABATEIIbHBIX, PETYIATUBHBIX 1 KOMMYHUKAaTUBHBIX
YHUBEPCAJIbHBIX YUEOHBIX JICHCTBUIA;

(I)OpMI/IpOBaHI/Ie CHCI_II/I(i)I/I‘{eCKI/IX JIJIsI MaTeMaTUKU CTUIIEH MBIIIJICHHA, HCO6XOI[I/IMBIX JJIA
ITOJIHOILICHHOTI'O (bYHKI_II/IOHI/IpOBaHI/IH B COBPEMCHHOM O6IJ_ICCTBG, B 4YaCTHOCTH JIOTHYCCKOTIO,
AITOPUTMHUUCCKOI'O U 3BPUCTUYCCKOTO,

OCBOCHHC B XOJI€ U3YUCHUSA MATCMATHUKU CHeL[I/I(I)I/ILIeCKI/IX BHUJOB JCATCIIBHOCTH, TAKHUX KaK
MMOCTPOCHUC MATCMATUYICCKUX Moz[eneﬁ, BBITIOJTHCHUC NHCTPYMCHTAJIbHBIX BBI‘II/ICHGHPlﬁ,
OBJIAICHUC CUMBOJIMYCCKUM A3bIKOM IMPCAMETA U JIP.;



(dhopMHUpOBaHKE YMEHUI MIPEACTABIATH HHPOPMAIIMIO B 3aBUCUMOCTH OT IMOCTABJICHHBIX 33124 B
BUJIe TaOJHIIBI, CXeMBI, TpaduKa, TUarpaMMbl, UCTIOIb30BaTh KOMITBIOTEPHBIE IPOTPAMMBI,
Wutepuer npu e€ 06paboTke;

OBJIQJICHUE YYAIIUMHCS MAaTEMAaTUYECKUM SI3bIKOM M almnapaTroM KakK CpPeJICTBOM OMHCAHUS U
HCCIIEI0BaHUS SIBICHUN OKPYXKAIOIIEr0 MUPA;

OBJIAZACHUC CHCTEMOM MaTeMaTUYCCKUX 3HaHI/II71, YMGHI/II\/JI 1 HaBBIKOB, H€O6XOI[I/IMI>IX A1 pCIICHHU A
3aga4 HOBCCIIHCBHOfI JKU3HH, U3YYCHHA CMCKHBIX JUCHHUIIIMH U IMTPOA0JIPKCHHUA 06p330BaHI/I$I;

(hopMHpOBaHKE HAYIHOTO MUPOBO33PCHHUS;

BOCIIUTAHUEC OTHOIIICHUA K MAaTECMATHUKE KaK K 4aCTU O6HI€‘I€JIOB€‘I€CKOI71 KYJIbTYPHI, I/IFpaIOHIeﬁ
0COOYIO POJIb B 00IIIECTBEHHOM Pa3BUTHUH.

INJIAHUPYEMBIE PE3YJIbTATbBI OBYYEHUS U OCBOEHUSA COAEP KAHUSA
KYPCA AJITEBPA 9 KJIACCA.
N3yuenue anreOpsl 1Mo AAaHHOW MporpamMme CIOCOOCTBYET (POPMHPOBAHUIO Y YUAITUXCS
JIMYHOCTHBIX, MeTampeAMeTHbIX W  MPeIMETHBIX  Pe3yJabTaTOB  OOyucHWUS,
COOTBETCTBYIOIIUX TpeOOBaHUSAM (elepaIbHOTO TOCYJapCTBEHHOTO 00pa3oBaTeIbHOIO
CTaHJapTa OCHOBHOT'O 00IIero 0Opa3oBaHMsl.
JIM9HOCTHBIE Pe3yabTATHI:
1. Bocnuranue pocCUHCKON TpaXJAaHCKOW HMIEHTUYHOCTH: MATPUOTH3Ma, YBAXKEHUS K
OTeuecTBY, OCO3HAHUS BKJIaJa OTCUSCTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOW HAYKH;
2. OTBETCTBEHHOE OTHOIICHHWE K YYEHHIO, TOTOBHOCTh M CHOCOOHOCTh OOy4aromuxcs K
CaMOpPa3BUTHIO U CAMOOOPA30BAHUIO HA OCHOBE MOTHUBALIMU K 0OYUEHUIO U MO3HAHUIO;
3. Oco3HaHHBIN BBHIOOP M MOCTPOCHHE JATBHEHIIICH WHINBUAYATHHON TPAEKTOPUU 0Opa30BaHUS
Ha 0a3e OPHEHTUPOBKH B MHpe mnpodeccuii u mpodecCHOHATBHBIX MPEANOYTCHHA C YIETOM
YCTOWYMBBIX MO3HABATEJIbHBIX MHTEPECOB, a Takke Ha OCHOBE (POPMHUPOBAHUS YBAXKUTEIHHOTO
OTHOIICHHUS K TPYAY, Pa3BUTHE OIBITA yJaCTUSI B COLIUATIBHO 3HAYMMOM TPYIE;
4. YMeHHe KOHTPOJHMPOBATH MPOIIECC U PE3YyIbTAT YICOHOM U MAaTEMAaTHUYECKOU JIEATETbHOCTH;
5. KputuyHocTh MBINICHUS, WHUIMATUBA, HAXOAYMBOCTh, AaKTHUBHOCTh INPU PELICHUU
MaTeMaTHYeCKUX 3a/1a4.
MertanpeaMeTHbIE pe3y/IbTaThI:
1. YMeHue caMOCTOSITENIBHO ONPEAETATH eI CBOEro O0yUeHUs], CTaBUTh U (POPMYITHPOBATH IS
ceOs HOBble 3a7auyu B yu&0e, pa3BUBaTh MOTHUBBI M HMHTEpPEChl CBOEH IMO3HABATEIHHOM
NesITeNIbHOCTH;
2. YMeHHE COOTHOCHUTh CBOM [EHCTBHS C IUIAHUPYEMBIMH pe3yJabTaTaMH, OCYIIECTBIATH
KOHTPOJIb CBOEH JESITENbHOCTH B Mpollecce AOCTHKEHHs pe3ylbTaTa, OIPEAessTh CIOCOObI
JNEUCTBHUI B paMKax MPEeAIOKEHHBIX YCIOBUN U TpeOOBaHM, KOPPEKTHUPOBATH CBOM JICHUCTBUSA B
COOTBETCTBUU C U3MEHSIIOIICICS CUTYyalluel;
3. YMeHue oOmpenensaTh MOHATHUS, CO3AaBaThb OOOOIIEHHS, YCTaHABIMBATh AHAJIOTHH,
KJIaCCU(UIIMPOBATH, CAMOCTOSITENIbHO BEIOMPATh OCHOBAHUSI U KPUTEPUHU IJIs1 KIIACCU(PUKAIUY;
4. Pa3BuTHE KOMIIETEHTHOCTH B 00JIACTH UCIOIb30BaHUS HH(HOPMAITMOHHO -KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH;
5. YMeHHe BHJIETh MaTeMAaTUYECKyI0 3aJadyy B KOHTEKCTE MPOOJIEMHON CHTyallud B JAPYTHX
JTUCIUIUTNHAX, B OKPY)KAIOIIEH KU3HU;
6. YMeHHe HaxXoJWTh B PA3IUYHBIX HCTOYHHKAX HHGPOPMAIUIO, HEOOXOAUMYIO ISl pelleHUs
MaTeMaTHYeCKUX MpoOJieM, U TMPEACTaBIATh €€ B MOHATHOM (opme, MpUHUMATH pElIEHUE B
YCIOBUSX HETOJIHOM WM N30BITOYHO , TOUHOM MIIM BEpOSITHOCTHOU MH(pOpMaIIUn
7. YMeHHe BBIIBUTATh THUIOTE3bl TPU PEIICHUU 3aJaud, TNOHMMAaTh HEOOXOJUMOCTh UX
MIPOBEPKH.
[IpenMeTHbIe pe3ynbTaThI:
1. OcozHaHue 3HaYeHHs] MATEMAaTHKH JJIs1 TOBCETHEBHOM JKU3HH YEIIOBEKa,



2. IlpencraBneHne 0 MaTeMaTHYECKOW Hayke Kak cepe MaTeMaTH4ecKoil IeaTelnbHOCTH, 00
sTanax e pa3BUTHs, 0 €€ 3HAYMMOCTH /ISl Pa3BUTHI LIMBUIIM3AIINY;

3. PasButue ymeHuil paboTaTh C Y4€OHBIM MaTEMAaTUYECKMM TEKCTOM, TOYHO M TPaMOTHO
BBIpaXaThb CBOM MBICIH C NPUMEHEHHEM MAaTeMaTUYeCKOH TEPMUHOJOTMM M CHMBOJIMKH,
MIPOBOJNTH KJIACCHU(DUKALINHU, JIOTHYECKHUE 0O0CHOBAHUS;

4. Bnagenue 06a30BbIM MOHSATHIHBIM aIlllapaTOM IO OCHOBHBIM pa3fiesiaM COJIepKaHMUS;

5. cucrteMaTuyeckue 3HaHHUA O (PYHKIHMSAX U UX CBOMCTBAX;

6. MareMaTH4ecKue yMEHHUS U HABBIKH: BBITIOJIHATH BBIYUCICHHS C JICHCTBUTEIBHBIMH YHCIIAMU:
pemaTh ypaBHEHUS, HEpaBEHCTBA, CUCTEMBI YPaBHEHHI M HEPABCHCTB: PeIIaTh TEKCTOBBIE 33aa4l
apu(METHYECKIUM CTIIOCO0OM, CIIOCOOOM COCTaBIICHUS W PEIICHHUS YpPAaBHEHHIA, IPOBOIHUTH
NPaKTUYECKHe pacu€Thl; BBHIMOJNHATH TOXJICCTBEHHBIE TPEOOpa3OBaHUS  PALMOHAIBHBIX
BBIPQ)KCHUH; BBITIONHATH ONEpAlli HaJl MHOKECTBAMH; HCCIENOBaTh (YHKIUU H CTPOUTH HUX
rpaduKy; pemarh IpocTeine KOMOMHATOPHBIE 3a/1a4H.

Bemyckauk HayuuTcss B 7-9 kmaccax (A7 MCIIONB30BaHUS B IMOBCEIHEBHOW JKM3HH U

obecreyeHrs BO3MOKHOCTH YCIEIIHOTO MPOJOKEHNs 00pa3oBaHus Ha 0a30BOM YpPOBHE)

Onemenmvl meopuu MHONCECME U MAMEMAMULECKOU JTOSUKU

. OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHUSIMHU: MHOKECTBO, SJIEMEHT MHOKECTBA,

MOJIMHOKECTBO, MPUHAJICKHOCTH;

* 3aJ1aBaTh MHOKECTBA MIEPEUNCIICHUEM UX DJIEMEHTOB;

* HaxOJUTh MepecedeHune, 00beAMHEHUE, TIOIMHOKECTBO B MIPOCTEHIITNX CUTYAITUX;

* TPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI JJISI TIOATBEPKICHHUS CBOMX BBICKA3BIBAHUIMA.

B nosceomnesHotl scusHu u npu uzyyeHuu Opyeux npeomMemos:

* HCIIOJH30BaTh rpaudecKoe MPeICTABICHNE MHOKECTB IS OMUCAHUSI PEATbHBIX MPOIIECCOB U
SIBJICHHH, TIPU PEIICHUH 33/1a4 APYTUX YUeOHBIX MMPEAMETOB.

Yucna

*  paIMoOHAIBHOE YUCIIO, apU(PMETHUECKUN KBAAPATHBIH KOPEHB;

* OIICHWBATH 3HAYCHHUE KBAIPATHOTO KOPHS M3 TOJIOKUTEIIBHOTO IIEJIOTO YHCIIA;

* pacrmo3HaBaTh pallMOHAIBHBIC U UPPANMOHAILHBIE YHCTIA;

* CpaBHHBATh YHCIIA.

B nosceonesroti scuznu u npu uzyuenuu Opyeux npeomemos.

* OIICHUBATH PE3YJIBTATHl BHIYUCIICHUH MPU PEIICHUH MPAKTUYECCKUX 3a/1a4;

* BBINIOJIHATH CPABHEHHUE YHCEIT B PEATHHBIX CHUTYAIUAX;

* COCTaBJISITh YMCJIOBBIE BEIPAKCHHUSI MPU PEIICHUH NMPAKTHYECKUX 33/1a4 U 3a7a4 U3 APYrux
y4eOHBIX MPEIMETOB.

Tooicoecmsennvle npeobpazosanus

* HCII0JIb30BaTh (POPMYJIBI COKpAIIEHHOTO YMHOKEHHS (KBaJpaT CyMMBI, KBaJIpaT Pa3HOCTH,
Pa3HOCTh KBAAPATOB) JUIS YIIPOILICHHS BEIUMCIICHUI 3HAYCHHI BBIPAKCHUIA,

* BBINOJIHATH HECJIOKHBIC TIPEOOPa30BaHUs IPOOHO-TMHEHHBIX BRIPAKCHHI U BHIPAKCHUN C
KBaJ[paTHBIMU KOPHSIMH.

B nosceonesnoti srcusnu u npu uzyueruu Opyeux npeomemos:

* [OHMMATh CMBICJI 3aITUCH YHCJIa B CTAHJAPTHOM BHJIC;

* OIEepUpOBaTh Ha 0A30BOM YPOBHE MOHATUEM «CTaHAAPTHAS 3aIIUCh YUCIIA.

VYpasnenus u nepasencmea

* OmnepupoBath Ha 6a30BOM YPOBHE MOHATUSMU: PaBEHCTBO, YUCIOBOE PaBEHCTBO, YpaBHEHHUE,
KOPEHb YPaBHEHHS, PEILICHUE YPABHECHHUS,

* TPOBEPSATH CIPABEIJIMBOCTb YHNCIOBBIX PABEHCTB;

* peliaTh KBajpaTHbIE ypaBHEHUS 0 (popMysie KOpHEN KBaJpaTHOIO YpaBHEHUS;

B noeceonesnoii scusnu u npu uzyuenuu Opyeux npeomemos:

. COCTaBJIATh M pelIaTh JUHEWHbIE YPaBHEHUS NP PEIICHUH 3314, BO3HUKAIONIIUX B APYTUX

y4eOHBIX MpeaMeTax.



Dyuxyuu

Haxonuts 3HaueHne GpyHKINHU N0 3aJaHHOMY 3HAUYCHHUIO apTyMEHTa;

HAXOJUTh 3HAUYEHHUE apryMEHTa M0 3aJaHHOMY 3HAYEeHUIO ()YHKIIMU B HECTIOKHBIX CHUTYalUsX;
OIIPENEIATH II0JIOKEHUE TOUKHU 110 €€ KOOPAMHATaM, KOOPAUHATHI TOUYKH I10 €€ MOJIOKEHUIO Ha
KOOPJMHATHOM MIIOCKOCTH;

1o rpauKy HaXOAUTh 00JIACTH ONPEACTICHUS, MHOKECTBO 3HAYCHUH, HYTU (YHKIUH,
MIPOMEKYTKH 3HAKOMIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUs U yObIBaHUS, HAUOOIbIIEE U
HauMEHblIIee 3HaueHus1 QyHKINH;

CTPOUTH TpaduK TUHEHHOU (PyHKINU;

MIPOBEPATH, SIBJISETCS JIU NaHHBIN rpaduk rpadukoM 3aJaHHON QyHKIMK (JIMHEHHOM,
KBaJ[paTUIHOM, 00paTHOW MPOTIOPUUOHATHHOCTH);

OTIPENIENATh MPUOIMKEHHBIC 3HAYEHUSI KOOPIMHAT TOUKH IepecedeHus rpapukoB GyHKINH;

B nosceonesnoti socuznu u npu uzyuenuu opyeux npeomemos.

HCI0JIb30BaTh I'paKK peasibHbIX IPOLECCOB U 3aBUCUMOCTEH JUIsl ONIPEIEIEHNs UX CBONCTB
(HanOoublIMe U HAUMEHBIINE 3HAYEHUS, IPOMEXYTKH BO3pacTaHUs U yObIBaHUS, 00JaCTH
MOJIOKUTETBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.I1.);

HCII0JIb30BATh CBOMCTBA TMHEHHON QYHKIIMU U ee TpaduK MU pEelIeHNH 3a1a4 U3 JpPYyTrux
y4eOHBIX MPEIMETOB.

Texcmosuvie 3a0auu

PemaTh HecnoKHbIE CIOKETHBIE 3a]]a4l Pa3HbIX THIIOB Ha Bce apudMeTnyecKue 1eHCTBYS;
CTPOUTH MOJIENb YCTIOBUS 3a7auu (B BUA€ TaOIUIbI, CXEMbI, PUCYHKA UM YpaBHEHMUSI), B
KOTOPOi1 TaHBI 3HAYEHUS IBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYMH, C I[€JIbIO MIOMCKA PELICHUS
3a/1auu;

OCYILIECTBIISITH CIIOCO0 MOMCKA PEeUICHUS 33/1a4l, B KOTOPOM PacCyXJA€HHUE CTPOUTCS OT
YCIIOBHS K TPEOOBAHUIO WIJIH OT TPEOOBAaHHUS K YCIOBHIO;

COCTaBJISATH IUIAH PEIICHUS 3a/1a4H;

BBIJICJISIT JTAIbl PELLICHUS 3aJa4H;

MHTEPIPETUPOBATh BEIUMCIUTENBHBIE PE3YIbTAThI B 3a/1a4€, UCCIIEI0BATh MOIY4EHHOE
peleHue 3a/1auu;

pelaTh HECI0XKHbIE JJOTHYECKHE 3aJaud METOJIOM PACCYXICHUH.

B noeceonesnoti scuznu u npu usyuenuu opy2ux npeomemos:

BBIJIBUTATh THIIOTE3bI O BO3MOYKHBIX TPEICIbHBIX 3HAYEHUSIX UCKOMBIX B 33/1a4¢ BEITHUNH
(menaTh MPUKHUIIKY).

Hcmopu}z mamemamurku

OnuceIBaTh OTAENBbHBIE BBIAAIOIINECS PE3YIbTAThI, IOJYYEHHBIE B X0JI€ PA3BUTHUSI MaTEMAaTUKHU
KaK HayKu;

3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB, B CBSI3U C OTEUECTBEHHOU U
BCEMUPHOW UCTOPHUEN;

IIOHUMATh POJIb MATEMATHKU B pazBuTuu Poccuu.

Memoowr mamemamuku

Br16upaTh moIX0asA1IMi U3YUYEeHHBIN METO ISl pEIIeHUs U3Y4EeHHBIX TUIIOB MaTEMaTHUECKUX
3a7a4;

[IpuBOIUTE IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKpYXKarolen JeiCTBUTEIbHOCTH
Y MPOU3BEJICHUSAX UCKYCCTBA.

Dnemenmoi meopuu MHoJcecme u MAMemMamu4eckotl 102uKu

MHOKCCTBO, XapaKTCPUCTUKHU MHOKCCTBA, DJICMCHT MHOXXCCTBA, ITYCTOC, KOHCYHOC U
OCCKOHEUYHOE MHOKECTBO, [TIOAMHOXKECTBO, IPUHAIJIC)KHOCTD, BKIIFOYCHHUEC, PABECHCTBO
MHOXKCCTB,

1/1306pa>1<aTL MHOXKECTBA 1 OTHOIICHUC MHOXKECTB C IIOMOIIBIO KPYT'OB 3171.]16})3.;
ONpCACIIATh ITPUHAAJICIKHOCTD DJICMCHTA MHOXKCCTBY, O6’B€I{I/IH6HI/IIO " NCPECCUCHUTO
MHOXKCCTB,



* 3a/1aBaTh MHOKECTBO C [TOMOIIIbIO IEPEUUCTIECHUS FIEMEHTOB, CIOBECHOTO OTTUCAHUS;

* ONEpPUPOBATH MOHATUSIMHU: BHICKA3bIBAHUE, UICTUHHOCTD U JIOXKHOCTh BBICKA3bIBAHUS,
OTpPHIIAHKE BHICKA3bIBAHU, OTIEPALIMH HAJl BHICKA3bIBAHUSIMU: U, UJIH, HE, YCIIOBHbBIC
BBICKa3bIBaHUA (MMILTUKALINH);

* CTPOUTbH BHICKA3bIBAHUSI, OTPUIIAHUS BHICKA3bIBAHUI.

B nosceonesnou sorcuznu u npu uzyueHuu Opyeux npeomemos:

* CTPOUTH LIEMOYKH YMO3AKIIOUEHU HA OCHOBE UCIIOJIb30BAHUS MTPABUJI JIOTHKU;

* WCTOJIL30BaTh MHOXECTBA, OTIEPAIIMN C MHOXKECTBAMH, UX I'paduuecKoe mpeacTaBIeHUE s
OTIMCAHUs PEATbHBIX MPOIECCOB U SIBJICHUH.

COJEPKAHME KYPCA
1. Hepasencmea.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA. [louneHHOE ClI0KEHUE U YMHOKEHUE YU CIIOBBIX
HEpaBEHCTB. JINHEHHbBIE HEPABEHCTBA C OJTHOM NMEPEMEHHON U UX CUCTEMBI.

OcHogHasi  yenb — 03HAKOMUTH yYallluXcs ¢ IPUMEHEHHUE: HEPaBEHCTB AJISl OLIEHKH
3HaYEHUH BBIPAXKEHUH, BBIPAOOTAaTh YMEHHE pellaTh JUHEHHbIE HEPABEHCTBA C OJHON
MEPEMEHHOM U UX cucTeMbl. CBOMCTBA YUCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOPOH
OCHOBAHO pEUIEHUE JIMHEWHBIX HEPABEHCTB C OJIHOM NIEPEMEHHON. TeopeMsl O MOWIEHHOM
CIIOKEHUH U YMHOXEHUH HEPABEHCTB, HAXOIUTh IPUMEHEHHE ITPH BBIITOJHEHUU MPOCTEUIITNX
yIpaXxHEHUI Ha OIIEHKY BBIPaXKEHUI M0 METOy TpaHull. BBoagTcs nmoHsTHS aOCOMIOTHOM
MOTPEIIHOCTH U TOYHOCTU MPHUOIMKEHNS, OTHOCUTEIHHON MOTPEIIHOCTU. Y MEHHSI IPOBOIUTH
JIeTyKTUBHBIE PACCYXJICHHUS MOTY4aloT pa3BUTHE KaK MPHU JOKA3aTeIbCTBAX YKAa3aHHBIX TEOPEM,
TaK U MPH BBITIOJHEHUH YIPaXXHEHUI Ha JOKa3aTeIbCTBA HEPABEHCTB.

B cBa3m ¢ pemeHueM JIMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHO: JAETCs IMOHATHE O
YHCIIOBBIX MTPOMEKYTKAX, BBOJSTCS COOTBETCTBYIOIME Ha3BaHUs U 0003HaueHus. PaccMoTpenuo
CHUCTEM HEPABEHCTB OJHOW NMEPEMEHHOW MPEIIIECTBYET O3HAKOMIICHUE YYaIlUXCSl C MOHATHUAMU
nepeceyeHust U 00beIMHEHHUSI MHOXKECTB.

IIpu pemieHny HEPaBEHCTB UCNOIB3YIOTCA CBOWCTBA PABHOCUIIBHBIX HEPABEHCTB, KOTOPBIE
pa3bICHAIOTCA Ha KOHKpPETHbIX mnpuMepax. Ocoboe BHUMaHME CleQyeT YAEIUTh OTpaboTKe
YMEHHUs pelIaT MpocTeiIlne HEepaBeHCTBAa BHJA ax>b, ax<b, OCTaHOBMBIIUCH CHEIMATIbHO Ha
ciydae, koraa a <0.

B sT0# Teme paccmaTpHBaeTCs TakKe PELICHUE CHCTEM JBYX JIMHEHHBIX HEPABEHCTB C
OJIHOM NEpEMEHHOM, B YaCTHOCTH TaKUX, KOTOPBIE 3alIMCAHBI B BUAE JBOMHBIX HEPABEHCTB.

2. Keaopamuunasa ghynxyus.

Oyuknusa. CpoiictBa ¢yHKumid. KBampaTHbii TpexwieH. PasmoskeHue KBaJpaTHOTO
TpexuneHa Ha MHOXuTead. DyHKIMA y = ax? + bx + c, ee cBoiicta u rpaduk. CreneHHas
GbyHKIHS.

Ocnosnas yenb — PACHIMPUTH CBEACHUS O CBOMCTBAaX (PYHKIMH, 03HAKOMUTh YYallUXCs
CO CBOMCTBaMH U rpauKOM KBaJAPaTHUHON QPYHKIIUU. |

B nauane Tembl cucreMaTH3UpYIOTCS CBeAeHUs O (QyHKUMSIX. [IOBTOPSIIOTCS OCHOBHBIE
HNOHATUA: (QYHKIMS, apryMeHT, oOiacTh onpeneneHus (yHKuuu, rpaduk. JlaroTcs MmoHATHS O
BO3pACTaHUM U YObIBaHMM  (DYHKIMM, TPOMEXKYTKAaX  3HAKOIOCTOSHCTBA. TeM  caMbIM
co3zaercd 0aza Juld YCBOEHHUS CBOMCTB KBaJpaTWUYHON M CTENEHHOW (YHKIMM, a Takke Ui
JanpHenero yriayoaeHuss (pyHKIMOHANBHBIX MPEACTaBICHUN NMPH M3yYEeHUHM Kypca anreOpbl U
HayaJl aHaJIn3a.

[ToAroTOBUTENBHBIM IIATOM K H3YYEHHMIO CBOMCTB KBaJpaTUYHON (QYHKIMM sBISETCA
TaKK€ PACCMOTPEHHE BONPOCA O KBAJPATHOM TPEXUIEHE U €r0 KOPHSX, BBIJCIECHUHU KBajapaTa
JBYWIECHA U3 KBAJAPAaTHOTO TPEXWIEHA, Pa3JI0KEHNU KBAPATHOTO TPEXWIEHA HA MHOKHUTEIIH.

U3ydenue KBaJpaTUYHONW (DYHKIMM HAYMHAETCS C PACCMOTpeHMs QYHKIMM y = ax’, ee
CBOMCTB M 0cOOEHHOCTEH rpaduKa, a TakKe JPYruX YaCTHBIX BUIOB KBAJPATHUYHOU (YHKIUH —
dynkiuit y = ax? + b, y = a (x - m)%. DTH cBeJeHMs MCHOJB3YIOTCS MPU M3YdEHHH CBOUCTB
KBaJpaTH4HOM (PyHKIMHU oOuiero Buaa. BaxxHo, 4roObl yJamiuecs MOHSIM, YTO Tpapuk QyHKIUU
y = ax? + bx + ¢ MoxkeT ObITh TONydeH U3 rpapuka QYHKIMHM y = ax’ ¢ MOMOMNIBIO JABYX Ila-
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paieNbHBIX MepeHocoB. Ilpuembl mocTpoeHus rpaduka ¢yHkumm y = ax’® + bx + ¢
oTpabaThIBAIOTCS HAa KOHKPETHBIX npumepax. lIpum 3ToM ocoboe BHHMaHHE ClEAyeT YACIHTb
(OpPMHUPOBAHMIO Yy YYAIIMXCS YMEHHUS YKa3blBaThb KOOPIMHATHI BEPIIMHBI Mapadojbl, €€ OocCh
CHMMETpPHH, HaIlpaBJICHHE BETBEH 1mMapadoJIbl.

[Ipu n3yueHnn 3TON TeMbI JalibHEIIee pa3BUTHE MOJTyYaeT yMEHHE HaXOAUTh 1O TpapuKy
MPOMEKYTKA BO3pAacTaHUs M YObIBaHMS (DYHKIIMH, a TAKXKE MPOMEXKYTKU, B KOTOPBIX (DYHKITHS
COXpaHseT 3HaK.

VYyammecss 3HAKOMSATCS CO CBOWCTBAMHU CTEMEHHOW (GYHKIMH y = X' NPH YETHOM U
HEYETHOM HaTypaJlbHOM IOoKazaresie I. BBoauTcs moHsTue KOpHs n-il creneHd. OHU MOIYy4arOT
MIPE/ICTaBICHUE O HAXOKJICHUM 3HAUEHUN KOPHS C IMOMOILBIO KaJIbKYJIATOPa, IPUYEM BbIpabOTKa
COOTBETCTBYIOIIMX YMEHUI HE TpeOyeTcs.

3. Hepasencmea c 00HOIl nepemeHHOl

Lensble ypaBHeHus. J{poOHble palnoHalibHble ypaBHEHUs. HepaBeHCTBa BTOPOH cTENEHU ¢
OJHOI mepeMeHHON. MeTo1 HHTEPBAJIOB.

OcHogHas yenb — CHUCTEMATH3UPOBAaTh U OOOOIIMTH CBEACHMSI O PELIEHUU LENbIX M
JOpOOHBIX PALMOHAIBHBIX YpPaBHEHHH € OJHOW NepeMeHHOW, cPOopMHpOBaTH YMEHHE pElIaTh
HepaBeHCTBA BUJA ax> + bx + ¢ >0 nmm ax? + bx + ¢ <0, re a # 0.

B 31011 Teme 3aBepiiaeTcss U3ydeHHE PAMOHAIBHBIX YPaBHEHUN ¢ OJHOW mepeMeHHou. B
CBSI3M C STHUM IMPOBOJUTCS HEKOTOpoe 000OIIeHHe U YriyojJeHue CBeleHUN 00 ypaBHEHUSX.
BBonsTCS MOHATHS 1ENI0r0 PallMOHAIIBHOTO YPaBHEHUS M €r0 CTENEeHH. Y4alluecs 3HaKOMATCS C
pelIeHueM YpaBHEHUN TPEThEH CTENEHM M YETBEPTOM CTENEHH C MOMOUIBIO Pa3JIOKEHUS Ha
MHOKUTEIM W BBEACHUSA BCIIOMOTATEIbHOW MEpeMEHHOW. MeToJ pelieHus ypaBHEHUH IyTeM
BBE/ICHUS BCIIOMOTaTENbHBIX MEPEMEHHBIX OyleT HIMPOKO HCIOJIb30BAThCA B AAJbHEHIIEM IpH
pELICeHUH TPUTOHOMETPUUYECKHUX, JOrapu(PMHUUECKUX U IPYTUX BUAOB YPaBHEHUH.

Pacummpsiorest cBeieHHs O pelIeHHH JApPOOHBIX pallMOHAIBHBIX YpaBHEHUH. Yuamiuecs
3HAKOMATCS C HEKOTOPBIMH CIIEIIMAIBHBIMU ITPUEMAMU PELICHUS TAKUX YPABHEHU.

dopMHpOBaHHE YMEHHil pelaTh HepaBeHCTBA BHAA ax’ + bx + + ¢ > 0 wm ax® + bx +
c<O, rae a # 0, ocymiecTBISETCS C OMIOPOM HA CBENEHUS O Tpaduke KBaApaTUIHOW (PyHKITHH.

Vyamuecss 3HAKOMATCA C METOJOM HMHTEPBAIOB, C IOMOIIBIO KOTOPOrO PEMIAOTCS
HECJI0KHBIEC PAlIMOHAJIBHBIE HEPABEHCTBA.

4. Hepagencmea c 06ymsa nepemeHHbIMU
VYpaBHeHHE ¢ NBYMs TIEpeMEHHBIMU H ero rpaduk. CucTeMbl YpaBHEHHH BTOPOM
creneHu. Pemenune 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUU BTOpoil cteneHu. HepaBeHcTBa ¢ 1ByMs
IIEPEMEHHBIMU U UX CUCTEMBI.

OcHogHas yenb — BbIPadOTATh YMEHUE pEIIaTh MPOCTEUIINE CHUCTEMBI, COJEpIKaIlHe
YpaBHEHUE BTOPOM CTENEHH C [JBYMsSl IIEPEMEHHBIMH, W TEKCTOBBIE 3aJayl C IIOMOUIbIO
COCTaBJICHUS TAKUX CUCTEM.

B nanHOM TeMme 3aBeplIaeTCs W3Y4YEHHE CHUCTEM YpPAaBHEHUH C JBYyMs IEPEMEHHBIMHU.
OCHOBHOE BHMUMaHUE YJAENSAETCA CUCTEMaM, B KOTOPBIX OJIHO U3 YPAaBHEHMI NEpPBOM CTENEHH, a
Ipyroe BTOPOH.

N3BecTHbIN yyamuMces cioco0® MOACTaHOBKHU HAXOIUT 3/eCh JajibHelliee MpUMEHEeHne U
MI03BOJIIET CBOAUTH PELLIEHUE TAKMX CUCTEM K PEUICHUIO KBAJAPAaTHOIO YPaBHEHUSI.

O3HakoOMJIEHHE ydalIuxcs C MPUMEPAMU CUCTEM YPABHEHMM C JIByMS IIEPEMEHHBIMH, B
KOTOpbIX 00a ypaBHEHHs BTOPOWM CTEMEHH, JOJDKHO OCYIIECTBIATHCA C JAOCTATOYHOMU
OCTOPOKHOCTBIO U OTPAHUYUBATHCS MPOCTEUILIMMU IIPUMEPAMH.

[IpuBnedyeHue W3BECTHBIX ydalUMCs TpadUKOB TMO3BOJSET MPUBECTH HPUMEPHI
rpauueckoro pemeHus cucreM ypaBHeHuil. C mOMOIIbIO IpaduuecKux MpeICTaBIeHUH MOXHO
HarJIJHO TOKa3aTh y4allUMCs, YTO CHUCTEMBI JBYX YpaBHEHHUH C JBYMs IIEPEMEHHBIMHU: BTOPOI
CTETIEHU MOTYT UMETh OJIHO, JIBa, TPH, YETBIPE PEIICHUS NI HE UMETh PELICHU.

Pazpa®oTanHbli MaTeMaTHUECKUIl ammapaT IMO3BOJIET CYHIECTBEHHO PAaCUIMPUTh Kiacc
COJIepKaTeNbHBIX TEKCTOBBIX 33/Ja4, PEIIAEMBIX C TIOMOIIBIO CUCTEM YPABHEHUM.

N3ydyeHne TeMbl 3aBepIIacTCs BBEIECHUEM INOHITHH HEPAaBEHCTBA JABYMS NEPEMEHHBIMU U
CHCTEMBbl HEpaBEHCTB C JByMs NepeMeHHbIMH. CBeleHuss O rpadukax ypaBHEHHH C JByMs



MEPEMEHHBIMU HCHOJB3YIOTCS MPU WLTIOCTPAMM MHOXECTB PEIICHUM HEKOTOPBIX MPOCTEUIINX
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.
5. Dnemenmul nPUKIAOHOU MAMEMAMUKU.

MaremaTtnueckoe  MojenupoBaHue. IlpoueHtHele  pacyerbl.  [IpubnmxenHsie
BbluncieHus. OCHOBHBbIE TNpaBWiIa KOMOMHATOPUKH. OTHOCHTENbHAs 4acTOTa M BEPOSTHOCTD
ciyyaifHoro coObiTusi. Kiaccuueckoe ompeneneHue BeposTHOCTH. HaudanbHble CBEOEHHSA O
CTaTUCTHUKE.

OcHognas yenp — O3HAKOMHUTH YYALUXCA C MOHATHSMHU MEPECTAaHOBKHU, pa3MELEHUS,
COUYCTaHUS W COOTBETCTBYIOIIUMH (OpPMyJIaMH [UIsl TOJCYETa WX YHCIA; BBECTH IOHSATHS
OTHOCHUTEJIbHOM YaCTOTbI U BEPOSITHOCTH CIIy4allHOTO COOBITHS.

W3yuenne TeMbl HAYMHACTCS C PEIICHUS 33/1a4, B KOTOPBIX TPEOYEeTCS COCTaBHUTH TE HIIU
MHbIE KOMOMHAIIMM JIEMEHTOB U MOACYUTATh UX YUCIO. PazbsicHsAeTcs KOMOMHATOPHOE IIPABUIIO
YMHOXEHHS, KOTOPOE HCIIOJIB3YETCSl B JaTbHEHIIEM MpH BBIBOAC (OPMYI JUISl MOJCYETa YMCIIa
MIEPECTaHOBOK, pa3MelleHUi u coderaHuid. Ilpu u3yyeHuMM JaHHOrO Martepuaia HeoOXOIUMO
oOpaTUTh BHHUMAaHUE Y4YalIUXCSd HA pa3Inyue MOHITUH «pa3MEUICHHEe» M «COYeTaHHe»,
chopMHUpPOBaTh Y HUX YMEHHUE OINpPEAEIATh, 0 KAKOM BUJE KOMOMHALMN UAET peub B 3aJaue.

B nmanHOW Teme ywamuecs 3HAKOMSTCS C HaYaJlbHBIMH CBEACHUSMH W3 TEOPHUH
BeposiTHOCTEH. BBomuTcs moHATHE «ciy4yailHOe COOBITHE», «OTHOCUTENIbHAs 4YacToTay,
«BEPOATHOCTh CIIy4alHOTO COOBITHSI». PaccMaTpuBaroTCsl CTaTUCTUYECKUH U KJIACCHUECKHI
MOAXO/bl K OIpEIeJIeHUI0 BEPOSTHOCTU CIydaHOro coObITHs. BakHO 00paTuTh BHUMaHHUE
YYAIIUXCSA HAa TO, YTO KJIACCUYECKOE OIPENEIICHUE BEPOATHOCTH MOYKHO INPUMEHSATH TOJIBKO K
TaKUM MOJICIISIM PEaTbHBIX COOBITHM, B KOTOPHIX BCE UCXOIBI SIBISIOTCS PABHOBO3MOKHBIMHU.

6. Yucnoevie nocnedosamenbHOCMU.

UucnoBsie MOCIENOBATENLHOCTH. ApudmeTHdeckas W TreoMeTpudecKass POTrPECcCHH.
@opmyibl N-TOWIEHA M CYMMBI TMEpPBBIX N WIEHOB Hporpeccuu. beckoHewyHo yObIBarolas
F€OMETPHUYECKAs IPOrPECCHSL.

OcHosHas yenb — AaTh MOHATHS 00 apu(METHUECKOW W TE€OMETPHUYECKOUN MPOTPECCHsIX
KaK YHCJIOBBIX MMOCJIEN0BATENLHOCTSIX 0COO0T0 BUAA.

[Ipn wm3ydeHMM TEMBI BBOJUTCS MOHATHE IOCIEIOBATEIBHOCTH, Pa3bICHAETCS CMBICI
TEpMHUHA «N-M YJIeH MOCJIeI0BaTeIbHOCTHY, BhIPA0AThIBAETCS YMEHHE HCIOJIb30BATh MHJEKCHOE
o0o3HaYeHHe. DTU CBEICHUSI HOCSIT BCIIOMOTATENbHBIN XapakTep U HCIOIb3YIOTCS Ul U3YYEeHUS
apru(METHIECKON U TEOMETPUUIECKON TTPOTPECCHIA.

PaGora ¢ dopmynamMu n-ro wieHa U CyMMBbI MEPBBIX ra YICHOB IPOTPECCHI, TOMHMO
CBOEr0 OCHOBHOI'O HA3HAYEHHWs], II03BOJIAET HEOJHOKPATHO BO3BPAILATHCS K BBIYHMCIICHUSM,
TOKJIECTBEHHBIM MTPEOOPa30BaHUSIM, PEIICHUIO YPABHEHUN, HEPABEHCTB, CHCTEM.

PaccmarpuBarorcs XApaKTepUCTUYECKHE cBoiicTBa  apupMeTuyecKon u
F€OMETPUUYECKOM MPOrpEeCcCUil, 4YTO TO3BOJISIET PACIIMPUTH KPYT MpEIJIaraéMbIX 3a1a4.

7. Anzebpa 6 ucmopuueckom pazeumuu

3apoxxeHue anreOpbl, KHUTAa O BOCCTAHOBIEHUHM M IMPOTHUBOIOCTaBIEHUM Myxammena
anb-Xope3smu. Mcropus GopMUpOBaHUS MAaTEMaTHUYECKOTO s3bIKa. VcTOpus pa3BUTHUS MOHSTUS
GyHKIHH.

JL.®. Marnunkuid. [1JI. YeoOsimes. H.M. JloGaueBckmii. B.S. bynsxosckuit. A.H.
Kommoropos. ®@. Buer. I1. ®epma. P. llekapt. H. Tapranes. 1. Kapnano. H. A6ens. b. ITackans.
JI. ITuzanckuit. K. I'aycc.

8. Iloemopenue (umozosoe)
Ocnognas yenv. TloBTOpUTH, 3aKpenuTh U 006001UTH OcHOBHBIe 3YH, monydenHsie B 9

KJ1aCcCe.

cDOpMI:I U BUIbBI JCATCIIBHOCTH:

WupuBuayansHas pabota (paboTta o kaproukam, paboTa y JOCKH, paboTa ¢ ydeOHUKaMH )
®ponTanpHas padora ( 6ecena, 0OCykIeHUE, CPABHEHHUE)



I'pynnoBas ¢popma paboTs! ( mapHasi, TuGGepeHIUPOBAHHO - TPYIIIOBAs, WHIUBUAYaJIbHO-

IpyIIoBas)
TemaTuyeckoe IIAHUPOBAHME
Ne HaumeHoBaHMe pa3aesioB H TEM Ko:-Bo wacos DNEKTPOHHBIE
(umposeie)
BCETO KOHTPOJIb | 00pa3oBaTeIbHbIE
pecypchl
1. [ToBTOpenue kypca anredpsl 8 kiacca | 5 1
2. Hepasenctpa 19 1
3. KBanparnanas GyHKIms 30 2
4, DneMEeHTHI NPUKIAHOW MaTemMaTnky | 19 1
4, HucnoBble MOCIEA0BATEIBHOCTH 18 1
o. [ToBTOpEeHNE 11 1
Bcero 102 7
KaﬂeH}]apHO'TeMaTI/I‘IeCKOG IJIAHUPOBAHHUE
Ne Tema ypoka Kou- Jara Jdomamnee DJIEeKTPOHHBIE
BO | mjaH | ¢gakr 3ajjaHue (tmdpoBsIe)
4yacos o0Opa3oBareibHbIe
pecypcsl
1. IloBTOpeHue Kypca ou.
aareops! 8 ki1acca
1. | IloBTOpenue o TeMe 1 1 §1-10 http://www.vgf.ru/
«BoIpaxxenus u ux HEll 8 knacc
peoOpa3oBaHMN)
2. | [loBTOopenue o TeMe 1 §11-18
«KBagpaTHbie KOpHI. 8 knacc
3. | IloBTOpenue 1o TeMe 1 §19-22
«YpaBHEHUS». 8 knacc
4. | IloBropenue mo teme «CHcTeMbl 1 2 §23-24
JIMHEMHBIX ypaBHEHUU C ABYMS HEN 8 Knacc
MIEPEMEHHBIMI.
5. | KonTposbHass  padora  Nel 1
«Bxonnas KOHTPOJIbHAS
pabdora»
2. HepaBencTtBa 19y,
6. | YucioBble HEpaBEHCTBA 1 §1,Ne9,12,33
http://www.edu.ru
7. | YucnoBble HEpaBEHCTBA 1 §1, Ne 21,29,34
8. | OcHOBHBIE CBOIICTBA YUCIOBBIX 1 3 §2 N239,41,43
HEPABEHCTB HEJl
9. | OcHOBHBIE CBOMCTBA YACIOBBIX 1 §3 Ne 46,49,52
HEPABEHCTB
10. | OcHOBHBIE CBOWCTBA YHCIOBBIX 1 §2 Ne 55,58,59
HEPABEHCTB
11. | CnoxxeHue U yMHOXEHHE 1 4 §3 Ne 61,66,70 www.fcior.edu.ru
YHCIIOBBIX HEPABEHCTB. HEJl
OneHnBaHUE 3HAYCHUS
BBIPKEHUS
12. | CnoxxeHue u yMHOXKEHHE 1 §3 Ne 74,80,87
YHCIIOBBIX HEPABEHCTB.
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OueHUBaHNE 3HAYCHUSA

BBIPAKCHUS
13 | HepaBencTBa c oqHOMU 1 §4 Ne
MEPEMEHHO M 95,99,103
14. | HepaBeHctBa c ojiHOM 1 5 §4 No
IIEPEMEHHON HEJl 101,96,108
15. | PemeHue NMMHEWHBIX HEPABEHCTB 1 §5 Ne
C OJIHO¥ TIepeMeHHON. UnCIIOBbIE 112,114,118
MIPOMEKYTKH
16. | Pemenue IMHEHHBIX HEPABEHCTB 1 §5 Ne http://standart.edu.ru/
C OJIHO¥ TIepeMeHHON. UnCIIoBbIE 121,125,129
MIPOMEKYTKH
17. | PemieHue TMHEWHBIX HEPABEHCTB 1 6 §5 Ne
C OJIHOM mepeMeHHOM. YncoBbie O 131,133,135
MIPOMEKYTKH
18. | PemeHne MMHEHHBIX HEPABEHCTB 1 §5 Ne
C 0IHO# TIepeMeHHON. UnCIoBbIE 137,143,9=0154
MIPOMEKYTKH
19. | Cucrembl IMHEHHBIX HEPABEHCTB 1 §6
C OJTHOUM IEpEMEHHOM
20. | CucTeMbl TMHEHHBIX HEPABEHCTB 1 7 §6 http://www.school.edu.ru
C OJJHOM NepeMeHHOM Hell
21. | CucTeMbl TMHEHHBIX HEPABEHCTB §6
C OJTHOM TIEpEeMEHHOM 1
22. | CucTeMbl TMHEHHBIX HEPABEHCTB 1 §6
C OJTHOM NEepEMEHHOU
23. | O6Go6maromuil ypoK mo Teme 1 8 §1-6
«HepaBencTBa» HeJl
24. | KonTpoJabHasi padora Ne 2 1
«HepaBeHncTBay»
3. Ksaaparuunasi 30
pyHKIusn
25. | IloBTOpEHHUE U pacCUINPEHHE 1 §7 http://www.edu.ru/ -
CBE/ICHUI 0 QYHKIUU
26. | IloBTOpEeHue u pacuupeHue 1 9 §7
CBEIECHUU O (bYHKI_II/II/I HEA
27. | IloBTOpeHuUe U pacupeHue 1 §7
CBE/IEHUH 0 QYHKIUH
28. | CpoiicTBa QyHKIMHU 1 §8
29. | CgoiicTBa QyHKIMU 1 10 §8
HEXl
30. | CgoiicTBa QpyHKINU 1 §8
31. | CgoiicTBa QpyHKINU 1 §8
32. | lloctpoenue rpaduka pyHKIUU 1 11 §9
y=k /() HeJl
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33.

[Toctpoenue rpaduka GyHKIHH

y=k f(x)

§9

34.

[Toctpoenue rpaduka QyHKIHH

y=k f(x)

§9

http://www.edu.ru/ -

35.

[Toctpoenune rpaduka QGyHKIHH

y=fx)+tbu y=flx+a)

12
HEll

§10

36.

[Toctpoenue rpaduka QyHKIHH

y=fx)+bu y=flx+a)

§10

37.

[Toctpoenune rpaduka QGYHKIHH

y=f(x)tbu y=flx+a)

§10

38.

[Toctpoenue rpaduka QyHKIIH

y=fx)+tbu y=flx+a)

13
HeJ

§10

39.

KBanparuunas ¢pyHkuus, ee
CBOICTBa U rpaduk

§11

40.

KBanparuunas ¢pyHkuus, ee
CBOJCTBa U rpaduk

§11

www.fcior.edu.ru

41.

KBanparuunas ¢pyHkuus, ee
CBOICTBa U rpaduk

14
HEJ

§11

42

KontpoubHnas padora Ne 3
«KBagparuunas pynkums, eé
rpa¢guk U CBOHCTBA»

§7-11

43.

Pemrenne kBagpaTHbIxX
HEPABEHCTB

§12

44,

Pemrenne kBagpaTHbIX
HEPABCHCTB

15
HET

§12

45.

Pemenue kBagpaTHbIX
HEPaBEHCTB

§12

46.

Pemenue kBagpaTHbIX
HEPaBEHCTB

§12

47.

CucreMbl ypaBHEHHI C ABYMS
TIepEeMEHHBIMU

16
HEJ

§13

48.

CucrteMbl ypaBHEHH C ABYMS
TIepEeMEHHBIMU

§13

49,

CucrteMbl ypaBHEHHH C IBYMS
TIepEeMEHHBIMU

§13

www.fcior.edu.ru

50.

Pemrenne 3ama4 ¢ MoMoIbIO
CUCTEM ypaBHEHUS BTOPOI
CTEIICHU.

17
HEL

§13

51.

Pemenue 3aga4 ¢ IOMOIIBIO
CHUCTCM YpaBHCHMUA BTOpOI71
CTCIICHU.

§13

52.

Pemienue 3a1a4 ¢ NOMOILBIO
CHCTEM YpaBHEHUS BTOPOI
CTEIICHH.

§13

53.

Oo6o0maromuit ypok 1o Teme
«Pemenune kBagpaTHBIX
HepaBeHCTB. CHCTEMBI
YPaBHEHUH C ABYMs
IIEPEMEHHBIMUY

18
HEXl

§12-13

www.fcior.edu.ru

54,

KonTpoabHnas pabora Ne 4
«Pemenne KBagpaTHBIX
HepaBeHCTB. CucTemMbl
YPaBHEHUIl ¢ ABYMs

§12-13

11
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NMEePEeMEHHBIMUW»

4. DJaeMeHTbI NPUKJIATHON 19
MATeMATHKHU
55. | Maremaruueckoe 1 §14 http://www.school.edu.ru
MOJICITUPOBAHNE
56. | Maremarudeckoe 1 19 §14
MOJICITUPOBAHNE HEJT
57. | Maremaruueckoe 1 §14
MOJICITUPOBAHNE
58. | IIpoueHTHBIE pacyeThl §15
59. | IIpoueHTHBIC pacyeThl 20 §15 http://www.school.edu.ru
Hell
60. | [IporeHTHBIC pacyeThI 1 §15
61. | I[IpoueHTHBIE pacueThl 1 §15
62. | [TpubnmxEHHBIC BRIYUCICHUS 1 21 §16
Hell
63. | [IpubnmxEéHHBIC BRIYUCICHUS 1 §16
64. | OcHOBHEBIE ITpaBHIIA 1 §17
KOMOMHATOPUKHU
65. | OcHOBHBIE ITpaBHIIa 1 22 §17
KOMOMHATOPHUKHU HeJ
66. | YacroTa 1 BEepOsATHOCTH 1 §18
CITy4aifHOTO COOBITHS
67. | Knaccuueckoe onpezeneHue 1 §19
BEPOSATHOCTH
68. | Knaccuueckoe onpenenenue 1 23 §19
BEPOSTHOCTH Hell
69. | HauanbHble cBeneHUs O 1 §20
CTaTUCTHKE
70. | HavanpHble CBEICHUS O 1 §20 http://www.edu.ru/ -
CTaTUCTHKE
71. | HauanbHble cBeeHUS O 1 24 §20
CTaTUCTHKE HEll
72. | O6o06maroIMil ypoK Mo TeMe 1 §14-20
«7EeMEHTBI NPUKIATHON
MaTEMAaTHUKI
73. | KonTpoabHasi padora Ne 5 1 §14-20
«JIeMeHTbI NPUKJIATHON
MaTeMATHKH»
4. YncnoBble 18
MOCJIeI0BATEIbHOCTH
74. | YucnoBble MOCIEI0BATEIEHOCTH 1 25 §21
Hell
75. | YucnoBble MOCIeI0BaTEILHOCTH 1 §21
76. | Apudmernueckas mporpeccus 1 §22 http://www.edu.ru/ -
77. | Apudmernueckas nmporpeccus 1 26 §22
Hell
78. | Apudmernueckas mporpeccus 1 §22
79. | Apudmernueckas nmporpeccus 1 §22
80. | Apudmernueckas nporpeccus 1 27 §22
HeJl

12
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8l. |CyMmma N TepBBIX YJICHOB 1 §23 www.fcior.edu.ru
apu(METHYECKON MPOTrpeccuu
82. | Cymma N nepBbIX YWICHOB 1 §23
apu(METHYECKON MPOTrpeccuu
83. | 'eomerpuyeckas mporpeccust 1 28 §24
HEJl
84. | 'eomerpuyeckas mporpeccust 1 §24
85. | 'eomerpuyeckas mporpeccust 1 §24
86. | Cymma N nepBbIX YWICHOB 1 29 §25
Te€OMETPUYECKO MPOTpecCcuu Hell
87. | Cymma N nepBbIX YWICHOB 1 §25 www.fcior.edu.ru
T€OMETPUYECKO MPOTpeccuun
88. | Cymma N mepBbIX YWICHOB 1 §25
T€OMETPUYECKOH MPOTPEeCcCuu
89. | Cymma OeckoHEUHOU 1 30 §26
Te€OMETPUIECKOH MPOTpeccuu, y Hell
KOTOPO MOIYJb 3HAMEHATEIIS
MeHb1Ie |
90. | O6oO6marmuUii ypoK 1Mo TeMe 1 §21-26
«Hucnossle
MOCIIEIOBATEITLHOCTH.
91. | KontpoabHas pa6ora Ne 6 1 §21-26
«YmucsioBbIE
MOCJIe0BATEIbHOCTH»
5. IloBTOpeHme u 8
cUCTeMaTH3alHA
y4eOHOro MmarepuaJjia
92. | IloBTOpEHUE 1O TEME: « 1 31 §1-6 http://www.school.edu.ru
UucnoBble HEpABEHCTBA. HEen
Cucremsl TUHEHHBIX
HEPABEHCTBY
93. | IloBTOpEHHUE 1O TEME: 1 §7-8
« KBagparnunas GpyHKIus
94. | IloBTOpenue 1o teme: « Pemenne 1 §9-10
KBaJIPATHBIX HEPABEHCTBY
95. | IloBTOpenue mo teme: « CHCTEMBI 1 32 §11-13
ypaBHEHUH C IBYMS HEJl
TIEPEMEHHBIMI)
96. | IloBTOpeHwHeE 1Mo TEMeE: 1 §15
« [IpolieHTHBIE pacueThb»
97. | IloBTOpenue no reme« OCHOBHBIE 1 §17
MIpaBUJIa KOMOMHATOPHKIY
98. | IloBTOpEHHE MO TEME:! 1 33 §21-26 http://www.edu.ru/ -
« Apudmernyeckast IporpeccHs. HeJl
["'eomeTpuueckasi mporpeccus»
99. | KontpoabHuas padora Ne7 1 §1-26
«HToroBasi KOHTPOJIbHAS
padora».
100- 34 [ToBTOpEeHue
102 | Peseps HEN 7-8xi1

Bcero: 102 ypoka, k.p.-7
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