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IosicHuTeALHAS 3aMUCKA.

1. PabGouas mporpamma 1o airedpe ais 9 Kiacca cocTaBiIeHa Ha OCHOBE
aBTOPCKOH MporpamMMbl IipeAMeTHOH nuHuu cucteMbl Y MK «Anroputm ycnexa» no anredpe 7-9 kiaccos
A.I'. Mep3ansik, B.b. Tononckuii, M.C. fkup, B COOTBETCTBHHU C TPeOOBAaHUAMHU K pe3ybTaTaM OCBOCHHMS
OCHOBHOHU oOpazoBarensHOM mporpammbl MBOY Amamenckas COIL Ne 1 u HampaBiieHa Ha JTOCTHIKCHHE
y4YaIluMHCS JTHYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB MO anredpe.

2. Ucnonezyembiit YMK Bxitouaet: yueOHHK Ui 0011e00pa3oBaTeNbHBIX KiaccoB Anredpa.
9 xmacc. A.I'. Mep3msak, B.b. Ilomonckmit, M.C. fxup. — M.: Benrtana-I'pad, 2014, aumakTudeckue
marepuansl, A.I'. Mepamsk, B.b. Ilomonckuii, E.M.Pabunosnd, M.C. Sxup .

3. VYuebnpiii mnan MBOY Amnamenckas COLL Ne 1 mpenycmarpuBaeT B 9 kiacce M3ydeHHe
anreopsl B o0beMe 105 gaca B rog, 3 gaca B HEIEITIO.
4, [Imarupyemsbie pe3yabTaThl OCBOCHHS yueOHOTO peaMeTa «Anredpay B 9 kiracce.

MecTo npeaMera B (peiepajbHOM 0a3MCHOM Y4eOHOM IJIaHe
CornacHo ¢enepanbHOMY 0a3UCHOMY y4eOHOMY IIaHy IS 00pa3oBaTeIbHBIX YUPEKICHUN
Poccuiickoii deaepaunu Ha u3yueHue anreOpsl B 9 kilacce OTBOAUTCS 3 4 B HEJEIIO, BCETO
o yae6HOMYy 1any -102 gaca.

Uzyuenne anreOpbl B 9-0M Kiacce OCHOBHOW MIKOJBI TA€T BO3MOKHOCTh OOYYaIOMIMMCS JTOCTHYb
CJIEIYIOIINX PE3YIBTATOB PA3BUTH:
B IUYHOCMHOM HAIPABIICHUU:
BOCIIMTAaHNE POCCUHCKON TpakJaHCKOW MJIEHTUYHOCTH: MaTpUOTH3Ma, YBaxkeHHsI K OTeuecTBY, OCO3HAHUS
BKJIaJ]a OTEUYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOH HayKH;
OTBETCTBEHHOE OTHOLICHHWE K YYEHHIO, TOTOBHOCTh M CIIOCOOHOCTH OOy4aroIIMXCs K CaMOPA3BUTHIO M
camMo00pa30BaHUIO HA OCHOBE MOTHBALIMHU K OOYUCHHIO U MIO3HAHUIO;
OCO3HaHHBIA BHIOOp W TIOCTPOEHHWE NalbHEWIeH WHIANBUAYAIbHOW TpaeKTOpHH oOpazoBaHUS Ha Oase
OPHEHTHPOBKM B Mupe mnpodeccuii M NpodecCHOHATBHBIX MNPEANOYTCHUH C YYETOM YCTOMUMBBIX
MO3HABaTENFHBIX MHTEPECOB, a TaKKe Ha OCHOBE (YOPMHPOBAHMS YBAKUTEIHHOTO OTHOLICHHUS K TPYAY,
pPa3BUTHE OMBITA YYACTHS B COLIMAIBHO 3HAYMMOM TPY/IE;

4.  yMeHHe KOHTPOJIHMPOBATH MPOLECC U Pe3ybTaT yueOHOM U MaTeMAaTUIECKON ACATEIbHOCTH;
KPUTHYHOCTH MBIIIJICHNS, HHUMATHBA, HAaXOAYMUBOCTb, aKTUBHOCTH IPH PELICHUU MaTeMaTHIECKUX
3a/1ad.

B MemanpeomMemnom HalpaBICHUH:

YMEHHE CAMOCTOSITEIBHO ONPEACISATh LU CBOETO 00yUYeHHUsI, CTABUTh U ()OPMYINPOBATh I ce0sl HOBBIE
3a1a4u

yuébe:

pa3BHBAaTh MOTUBBI U HHTEPECH CBOEH MO3HABATEIBHOMN EATENBHOCTH;

YMEHHE COOTHOCHTb CBOU JIEHCTBHUS C IIAHUPYEMBIMH pPe3yjbTaTaMH, OCYIIECTBISATh KOHTPOJIb CBOEH
JEeSTeTbHOCTH

MIPOLECCE JOCTIKEHHS PE3ybTaTa:

OTIpENeIsATh CIOCOOB! AICHCTBUI B paMKax MPeIOKEHHbBIX YCIOBUM U TpeOOBaHUIA;

KOPPEKTUPOBATh CBOU JIEUCTBUSI B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTYalIUE;

YMEHHUE OIpEnesiTh MOHATHS, CO3laBaTh OOOOIICHHUS, YCTaHABIMBAaTh AHAJOIMH, KJIacCHPHULIMPOBATS,
CaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS M KPUTEPHUHU TSI KJlacCU (UKL,

YMEHHE YCTaHAaBIUBaTh IPUYMHHO-CIEJACTBEHHBIE CBS3H, CTPOWUTH JIOTHYECKOE pacCyXIeHHE,
yMO3aKJIoueHne (MHAYKTUBHOE, e TyKTUBHOE U 110 aHAJIOTHH) U JIEaTh BBIBOBI;

pa3BUTHE KOMIIETEHTHOCTH B  OOJIaCTM  HCIIOJIb30BaHMS  MH(POPMAMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH;

NepBOHAYAIILHBIE MTPEJICTABICHUS 00 UIESX U O METOJIaX MaTeMaTHKH Kak 00 YHHBEPCAILHOM SI3bIKE HAYKH
U TEXHUKH, O CPEJICTBE MOJCINPOBAHMSI ABJIEHUI 1 IIPOIIECCOB;

yMEHHUE BUAETh MaTEeMaTHUECKYIO 3aJady B KOHTEKCTE MPOOJIIEMHON CUTyalluu B APYTUX AWCLUIUIMHAX, B
OKpYJKarolllel >KU3HW; YMEHHE HAaXOJWUTh B Pa3]IMYHBIX UCTOYHHKAX HH(POPMAIUIO, HEOOXOAMMYIO JIs
pelIeHrs MaTeMaTHYeCKUX MpoOjieM, W MPEACTaBIATh €€ B MOHATHOW (opMe, MPUHUMATh pEIICHHE B
YCIIOBUSIX HETIOJIHOW MJIM M30BITOYHOM, TOUYHOH MM BEPOSITHOCTHON MH(OpMAaIny;

YMEHHUE TIOHUMATh M UCTIOJIb30BaTh MaTeMaTHUECKHe CPeICTBa HAMIATHOCTH (TpaduKu, TaOJIUIIBI, CXEMbI 1
Ip.) JUTsl WIUTIOCTPAINH, HHTEPIPETAINH, apTyMEHTAIUH;

YMEHHE BBIIBUTATh TUIOTE3HI P PELLCHNH 3a/1a41, IOHUMAaTh HEOOXOJUMOCTb UX IPOBEPKH;

MOHMMAaHUE CYIIHOCTH AITOPUTMHUYECKUX MPENNUCAHUA U YMEHHE JEeMCTBOBaTh B COOTBETCTBUM C
MIPeNI0AKEHHBIM aJITOPUTMOM.

B npeomMemHoM HalpaBleHUN:



BoinyckHuK HayuuTes B 7-9 Kjaccax (A7 WCIONIB30BaHHS B TOBCEAHEBHOM KH3HM M 00eCredeHus
BO3MOKHOCTH YCIIEIITHOTO MPOJIOJDKEHHS 00pa30BaHus Ha 0a30BOM YPOBHE)
Dnemenmaul meopuu MHOHCECME U MAMEMAMUYECKOU JIOZUKU

OnepupoBaTh Ha 0a30BOM YpPOBHE TIOHATHUSMHU: MHOXKECTBO, JJICMEHT MHOXECTBA, IOJMHOXKECTBO,
MIPUHAJIEKHOCTD;

3aJlaBaTh MHOXECTBA TICPESUHNCICHUEM X JJICMCHTOB;

HaXOJUTh NIepeceUCHre, 00bSTUHCHUE, IIOMHOKECTBO B POCTEHIIIUX CUTYAITUSX;

MIPUBOJUTH IPUMEPHI M KOHTPIPUMEPHI [T TIOATBEPKICHISI CBOMX BBICKA3bIBAHHA.
B nosceonesnoii srcusnu u npu uzyyeHuu Opy2ux npeomMemos.

KCIIOJIb30BaTh TpaUueCcKOe MPEACTABICHIE MHOXKECTB IS ONTUCAHUS PEATbHBIX MIPOIECCOB U SBICHHIA,
TIPH PEIIeHUH 33/1a4 IPYTHX YIEOHBIX TPEAMETOB.

Yucna

paIMOHANBHOE YUCIIO, apU(PMETHYCCKUI KBaIPATHBIN KOPCHb;

OIICHMBATh 3HAYCHUE KBAJAPATHOTO KOPHS U3 TIOJOXKHUTEIHLHOTO I[EJIOTO YUCIIA;

pacrno3HaBaTh palMOHAIBHBIE 1 HPPAIIHOHAIBHBIE YHCIIA;

CPaBHMBATh YHCJIA.
B nosceounesnotl scusnu u npu usyyenuu opyeux npeomemos:

OIIEHWBATh PE3yJIbTATHI BEIUMCIICHUH TIPU PEIICHNN MPAaKTHIECKUX 3a71ad;

BEITIONHATH CPABHEHHE YHCEN B PEATbHBIX CUTYaINsX;

COCTaBJIATh YUCIIOBBIC BBIPAKCHUS NPU PEIICHUM MPAKTHYSCKUX 3a/a4d M 33]la4 U3 JPYTUX y4eOHBIX
MIPEIMETOB.

Tostcoecmeennvie npeodpazoeanus

HCTIONB30BaTh (POPMYJIBI COKpAIIEHHOTO YMHOXKEHHUS (KBaJIpaT CyMMBI, KBaJpaT pa3HOCTH, Pa3HOCTb
KBaJIpaToB) JJIsl YIPOIIEHUS BBIYMCIEHUI 3HAUE€HUI BBIpaKEHHUIA;

BBINOJIHATH HECJIOXKHBIE TPeoOpa3oBaHus APOOHO-TMHEHHBIX BEIPAXKEHUM U BBIPAKEHUH ¢ KBaJpaTHBIMU
KODHSIMH.

B noseceoneenoii srcusnu u npu uzyyenuu Opyeux npeomemos:
MIOHUMATh CMBICII 3aIIMCH YHCIIa B CTAHAAPTHOM BUJE;
OIepUpOBaTh Ha 0A30BOM YPOBHE IOHITUEM «CTAHAAPTHAS 3alKCh YUCIIaY.
Ypasnenusa u nepasencmea

OmnepupoBaTs Ha 0a30BOM ypOBHE MOHATHSMH: PaBEHCTBO, YHCIOBOE PAaBEHCTBO, YpaBHEHHE, KOPEHb
YpaBHEHHS, pEIICHHE yPaBHEHUS;

MIPOBEPSATH CIIPABEIIMBOCT YHCIOBBIX PABEHCTB;

pelaTh KBaJpaTHBIE ypaBHEHUs 110 GopMyJsie KOpHEH KBaApaTHOTO YPaBHEHHUS;

B nosceounesnoil scusnu u npu usyyenuu Opy2ux npeomemos:
. COCTaBIISITh U pellaTh JUHEHHbIE YPaBHEHHS IIPH PELLICHUHU 3aJ1a4, BOSHUKAIOIINX B IPYTUX YUYEOHBIX
npeaMeTax.

Dynkuyuu

HaxonuTs 3HaueHue yHKINH 110 3aJaHHOMY 3HAYCHHIO apryMEHTa;

HAXOJUTh 3HAUEHUE apryMeHTa 110 33IaHHOMY 3HauYeHHIO (DYHKIIMU B HECIIOKHBIX CUTYaIUsIX;

OTIpEeETATh IOJOKEHHE TOYKH IO €€ KOOpJMHATaM, KOOPAWHATHI TOYKHM IO €€ IOJIOKEHUIO Ha
KOOPAWHATHOHU IJIOCKOCTH;

no rpaduky HaxXoIUTh O0JIACTh OMpEAEJICHUS, MHOXKECTBO 3HAYCHHH, HYIH (QYHKIHH, MPOMEXYTKH
3HAKOMOCTOSHCTBA, TPOMEXKYTKH BO3pacTaHusi W yObIBaHHs, HauOoIblllee ¥ HaWMEHbIIEEe 3HAYCHUS
bynkumm;

CTpOUTH TpadvK JUHEHHOU (DYHKITUH;

MIPOBEPSATH, SBISIETCS T JaHHBIA rpaduk rpadukoM 3alaHHON (QYyHKIHMW (TMHEHHOH, KBaJpaTHYHOH,
00paTHOI MPOITOPITMOHATBHOCTH);

OTIpENeNsATh MPUOIMKEHHBIE 3HAYCHUS! KOOPAMHAT TOUYKH MepecedeHus rpaduKoB GyHKLHI;

B noeceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:

WCIIONB30BaTh TpadUK{ peaNbHBIX TMPOIECCOB M 3aBHCHMOCTEH JJISi OMNpENeNIeHHs] WX CBOMCTB
(HamOonplie W HAaUMEHBIIME 3HAYECHHUS, MPOMEXYTKH BO3pacTaHus U yObIBaHMA, OOJIACTH
MOJIOKHUTENbHBIX U OTPULATEIbHBIX 3HAYCHUH H T.I1.);

WCIIONIb30BaTh CBOMCTBA JMHEWHON (PyHKIMU M ee TpaduK MpU pEelIeHHnH 3a7ad U3 APYTHX y4eOHBIX
MIPEIMETOB.

Texcmosvie 3a0auu

PenraTh HeclIOKHBIE CIOKETHBIC 33/Ia49H PA3HBIX TUIIOB Ha BCe apr(PMETHUECKHUE JICHCTBHS,

CTPOHUTH MOEINb YCIOBHS 3a7jauu (B BHJIE TaOIUIIBI, CXEMBbI, pUCYHKA WJIM YpPaBHEHU ), B KOTOPOH JaHbI
3HAYEHUS IBYX U3 TPEX B3aMMOCBSA3aHHBIX BEJIMYHH, C LEJIBIO TIOMCKA PELICHUS 3a/1a4H;



OCYIIECTBIISTh CIIOCOO TMOMCKA PEIICHUs 33/1a4d, B KOTOPOM PacCyXJCHHE CTPOHTCS OT YCIOBHS K
TpeOOBAHUIO WIIH OT TPEOOBAHUS K YCIOBHIO;

COCTaBJIATh IUIAH PEIICHUS 3a/1a4H;

BBIICTISTH TAlbl PEIICHUS 33]1a4H;

WHTEPIPETUPOBATh BEIYUCIUTEIBHBIC PE3YNILTATHI B 33j1aUe, UCCIIECIOBATH MTONyYCHHOE PELICHUE 3a1a4H;

peliaTh HeCIOKHBIC JIOTHYSCKUE 3a/1a9l METOJIOM PaCCYKICHUH.

B nosceounesnotl ocusnu u npu usyyenuu Opy2ux npeomemos:

BBIBUTATh THUTIOTE3Bl O BO3MOXKHBIX TPEAENBHBIX 3HAUYEHHUSX HCKOMBIX B 33/lade BEJIWYHMH (JenaTb

MIPUKUKY).
Hcmopua mamemamuxu

OnuceBaTh OT/AEIHHBIE BBIAAIOIINECS PE3yNbTAaThl, MONyYeHHBIE B XOJIE Pa3BUTHS MaTEMaTHKH Kak
HayKH;

3HaTh NPUMEpHl MaTEMAaTHYECKUX OTKPBITUH M HUX aBTOPOB, B CBSI3U C OTEYECTBEHHOW M BCEMHPHOU
HACTOPHUEH;

MTOHUMATh POJIb MATEMATHKH B pa3BuTHu Poccum.

Memoowvt mamemamuxu

BriOupath noaxoasmmii M3y4eHHBIH METO IS PELICHUs] H3YYeHHBIX TUIIOB MaTeMaTHUECKUX 3a/1a4;

[IpuBoauTh nNpHUMEpPbl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B OKPYXKAIOIIEH NEUCTBUTEIBHOCTH U
MIPOM3BEIEHUSIX NCKYCCTBA.
BbINyCKHUK TOJYYHT BO3MOKHOCTL HAYYHThCH B 7-9 kjaccax (i oOecrieueHHss BO3MOXKHOCTH
YCHENHOTO MPOJOKEeHUS 00pa3oBaHus Ha 0a30BOM U YTITyOJICHHOM YPOBHSIX)

Dniemenmol meopunu MHOMCECINE U MAMEMAMUUECKOI 10ZUKU

MHOXECTBO, XapaKTEPHCTHUKH MHOXKECTBA, JIEMEHT MHOXKECTBA, IYCTOE, KOHEUYHOE M OECKOHEYHOe
MHO’K€CTBO, TOJIMHOXECTBO, IPUHAJIEKHOCTD, BKIIIOYEHHE, PABEHCTBO MHOKECTB;

M300pakaTh MHOYKECTBA W OTHOIIIEHHUE MHOXKECTB C IIOMOIIBIO KPYTOB Diinepa;

OTIPEICTIATH MPUHAIEKHOCTH dJIEMEHTa MHOXKECTBY, OObEIMHEHHIO U MEPECEICHNI0 MHOKECTB;

3aJ1aBaTh MHOKECTBO C MTOMOIIIBIO IEPEUNCIICHNUS 3JIEMEHTOB, CIIOBECHOT'O OITMCAaHMS;

OTIEpUPOBaTh MOHATHUSMHU: BBICKA3BIBAHHE, HCTHHHOCTh M JIOKHOCTh BBICKA3bIBaHUS, OTPHUIIAHWE
BBICKA3bIBAaHUM, OTIEpAIH Ha/l BEICKA3BIBAHHSIMHI: U, WIJTH, HE, YCIIOBHBIE BEICKA3bIBAHUS (MMILTHKAIINN);

CTPOUTD BbICKA3bIBaAHUSA, OTPULIAHWA BBICKa3bIBaHUM.
B nosceonesnotl scusnu u npu usyyenuu Opyeux npeomemos:

CTPOUTH LENOYKH YMO3AKITIOYSHN Ha OCHOBE UCTIOIH30BAHUS TTPABHII JIOTUKH;

HCIIOJIb30BaTh MHOKECCTBA, OICpaliu ¢ MHOXCECTBAMH, UX rpa(bmqecxoe MpeaACTaBJICHUEC [JIs1 OIIMCAHUA
pEaJIbHBIX MTPOLIECCOB U SIBJICHU.

Yucna

OneprpoBaTh TOHSATHAMH: MHOXXECTBO HATYpAIIbHBIX YHCEN, MHOXECTBO IIENBIX YUCEN, MHOXECTBO
PaIMOHAIBHBIX YHCEJ, HPPAI[HOHAIIBHOE YUCIIO, KBAIPATHBIN KOPEHb, MHOYKECTBO JICHCTBUTEIILHBIX YHCET,

BBITIONHATH OKPYTJIEHHE PAIlHOHANBHBIX YHCEN C 33JJaHHON TOYHOCTHIO;

CPaBHHBATH PalMOHAIHHBIE ¥ HPPAITMOHATBHBIE YUCIIA;

MPEJICTARNIATh PAIIMOHAILHOE YKCIIO B BUJC JECATHYHON ApoOHU
B noeceonesnoul scusnu u npu uzyuenuu opyux npeomemos:

MPUMEHATh TpaBUja MPHUOIMKEHHBIX BBIYMCICHHNA TIPHU PEHMICHUH MPAKTHYECKUX 3a/la4 W pPEIICHUN
3aJ1a4 JPYrux y4eOHBIX MPEJAMETOR;

BBITNIOJHATh CPABHEHHE PE3YJIbTATOB BBIYUCICHUH NpPU PEIICHUU NMPAKTHYSCKUX 3ajad, B TOM YHUCIIC
MPHUOIKEHHBIX BHIYHCIICHH;

COCTaBJIATh M OIICHWBAThH YHCIIOBBIE BBHIPAXKEHUS MIPU PEIICHUH MPAKTHUYECKUX 33134 U 3a/1a4 U3 JIPYTHX
y4eOHBIX MPEIMETOB;

3aMHCHIBaTh U OKPYTIISATH YHCIIOBBIE 3HAYEHHUS PEaIbHBIX BEIMYHH C HUCIOJIB30BAHUEM Pa3HBIX CHCTEM
HM3MEPEHUSL.

Toscoecmeentvle npeodpazoeanus

packiaabIBaTh HAa MHOKMTEIM KBaJIPATHBIN TPEXUJICH;

BBITIONHATh TIPe00pa30BaHus JPOOHO-PAIIMOHAIBHBIX BBIPAKEHUI: COKpalleHue Ipoleid, ImpHuBeIcHHE
anredpandeckux JapoOeil K o0ImeMy 3HaMEHATEN0, CIOXKCHHe, YMHOXXEHHUE, JIENeHHe aireOpandecKux
npoOeii, Bo3BelleHEe alreOpandecKoil IpoOH B HATYPAIILHYIO U OTPHUIIATENILHYIO CTETICHb;

BBITIOJHATH [IPE00pa30BaHUS BRIPAKEHUH, CONEPIKAIINX KBAAPATHBIC KOPHHU;

BBLIETISITh KBAIpAT CyMMBI WIIA Pa3HOCTH JIBYYICHA B BEIPAKCHHAX, COICPIKAIINX KBaJpaTHbIC KOPHU;

BBIIIOJIHSATH [TPEOOpa30BaHUs BBIPAKEHHUH, CONEPIKAIIIMX MOAYIIb.

B noeceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:

BBITIOJHATH TPEo0pa3oBaHUs aNreOpanyecKuX BBIPAXKCHHN MPH PEIISHUH 33134 JAPYTHuX y4eOHBIX

MPEMETOB.



Ypasnenua

OnepupoBaTh MNOHATHAMU: YpaBHEHHE, KOPEHb YPaBHEHMs, PaBHOCUJIbHBIE YpaBHEHMs, 00JacTh
OTIpeneNiCHHs ypaBHEHUS,

pemarh KBaJpaTHbIC YPaBHEHUS U YpaBHEHHsI, CBOJUMBIC K KBaJpaTHBIM C IMIOMOIIBIO TOXKIECTBEHHBIX
npeoOpa3oBaHuUl;

pemars ApoOHO-TMHEHHBIE YPaBHEHHUS;

pelmaTh npocTeiinne nppaluoHaIbHbIe ypaBHEHUS,

pemaTh ypaBHEHHUs clI0cOO0M Pa3IoKEHUsI HA MHOKUTEININ U 3aMEHbI IEPEMEHHOI;

pelaTh HecJIOXKHbIe KBaJpaTHbIE YPaBHEHUS C IapaMeTpoM;

pelaTh HeCTIOKHbIE CHCTEMBI IMHEWHBIX YPaBHEHUH ¢ TapaMeTpaMHu.
B noeceounegnoii ocusnu u npu usyuenuu Opy2ux npeomemos:

COCTaBJIATh M peIlaTh KBaJApaTHbIE YPABHEHUsI, YPABHEHMsI, K HUM CBOZSIIMECS, CUCTEMBbI JIMHEHHBIX
ypaBHEHUH, IPU pELICHUH 3a7a4 IPYTruX yuyeOHBIX MIPEMETOB;

BBITIOJIHATH OLICHKY MTPAaBIOIIOI00MS PE3yIbTaTOB, MONTyYaeMbIX PH PEIICHUN JIMHEHHBIX 1 KBaIpaTHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX yPaBHEHUII [IpU PELICHUH 3aJa4 APYTUX YUEOHBIX IPEIMETOB;

BBIOMPATh COOTBETCTBYIOIINE YPAaBHEHUS, WIM UX CUCTEMBI AJIsl COCTaBIICHHUSI MaTEMaTUYeCKOH MOZAEIH
3aIaHHOM PEANIbHON CUTYalluu WIH NIPUKIIAAHON 3a1a4H;

YMETh HHTEPIPETUPOBATh MOIYYECHHBIN IPU PEIICHUH YPAaBHEHUS], UM CUCTEMBI PE3YJIbTaT B KOHTEKCTE
3a1aHHOM PEAJIbHOM CUTyalluy WIH NPUKIAAHON 3a1a4u.

Dyukyuu

OneprpoBaTh TOHATUSAMH: (YHKIMOHAIBHAS 3aBUCUMOCTh, (QYHKIHA, Tpaduk (YHKIUH, CIIOCOOBI
3ajaHusl (DYHKUMH, apryMEHT M 3HaueHHe (DyHKIMH, O0JIaCTh OMNPEAETICHUS] M MHOXKECTBO 3HAUYCHHUH
¢GyHKUIMY, HYIH (YHKIWHU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CTpouTh rpaduKd  KBaApaTHYHOH  (QyHKUMHA, OOpaTHOM  MPONOPLUUOHANIBHOCTH,  (DYHKIUHU

BHA: [?][?] :m :

HCCIIeI0BaTh (DYHKITHIO TI0 €€ rpaduKy;
HaXOJUTh MHOXKECTBO 3HAUCHUH, HYJIH, TPOMEKYTKH 3HAKOMIOCTOSHCTBa, MOHOTOHHOCTH KBaJpaTHYHON
GbyHKIIHIH;
B nosceonesnotl scusnu u npu usyyenuu 0pyeux npeomMemos:
WUTIOCTPUPOBATH C TIOMOIIBIO TpahuKa pealbHyIO 3aBUCUMOCTh WX NPOIIECC M0 UX XapaKTEPUCTUKAM;
HCITIOJIb30BaTh CBOMCTBA W TpaMK KBaJApPATHYHON (DYHKIUM MPH PEIICHUH 3aa4 U3 JPYTUX Y4eOHBIX
MPEIMETOB.
Hcmopus mamemamuxu
XapakTepu3oBaTh BKJIAJl BBIIAIONIMXCA MATEMAaTUKOB B Pa3BUTHE MAaTEMATHKH W HMHBIX HayYHBIX
o0Jacrei;
MOHUMATh POJIb MATEMATHKHU B pa3BuTHU Poccuu.
Memoovt mamemamuxu
Hcnonb3ys u3ydeHHbIE METO/IbI, TPOBOIUTD J0KA3aTEIBLCTBO, BBIMOIHATH ONPOBEPIKCHNUE;
BBIOMPATH U3YUEHHBIC METOBI U X KOMOWHAIMHU JJIsl PEIICHUS MAaTEMaTHIECKUX 33]1ay;
KCIIOJIb30BaTh MAaTEMAaTHYEeCKHE 3HAHWS I ONMCAaHUs 3aKOHOMEPHOCTEH B  OKpYy»Karolien
JNEHCTBUTEIBLHOCTH U TIPOU3BEICHHUSIX UCKYCCTBA,;
MPUMEHSTh MPOCTEUIIINE MPOrPAMMHBIC CPEICTBA M 3JICKTPOHHO-KOMMYHHKAIMOHHBIE CUCTEMBI MPH
PEIICHNH MaTeMaTHUYECKUX 3a]1a4.

Copaepxanne kKypca ajareopsl 9 kiacca
1. Hepasencmea.

UucnoBble HEpaBeHCTBA W HUX CBoWcTBa. [louneHHOE CIIOKEHHWE W YMHOXKEHHE YHCIOBBIX
HepaBeHCTB. JIMHEHbIE HEPAaBEHCTBA C OJTHOM MEPEMEHHON U X CUCTEMBI.

OcHogHas  yenb — O3HAKOMHTH yYAIIUXCSl C MPUMEHEHHE: HEPaBEHCTB IS OLIEHKH 3HAYCHHH
BBIpa)KEHH, BHIpabOTaTh YMEHUE PElIaTh JIMHEHHbIC HEPAaBEHCTBA C OJHON MEPEMEHHONW U WX CHCTEMBI.
CBoiicTBa YHCIIOBBIX HEPAaBEHCTB COCTABIIIOT Ty 0a3y, Ha KOTOPOH OCHOBAHO DELICHHE JMHEHHBIX
HEPABEHCTB C OJHOH IepeMeHHOW. Teopembl O IOWIEHHOM CJIOXEHUM W YMHOXXCHUM HEPABEHCTB,
HaxXxOJWTh MPUMEHEHHE MPHU BHITIOJHEHUN MPOCTEHIINX YNPa)KHEHUH Ha OIEHKY BBIPAKEHUI IO METOMY
rpanul. BBogsTcs moHATHS aOCOJMIOTHOM MOTPEIIHOCTH W TOYHOCTH TNPHONMKEHUS, OTHOCHUTENbHON
MOTPEIIHOCTH. YMEHHS NPOBOAUTH JEAYKTUBHBIE PpACCYXACHUS MONYy4aloT pa3BUTHE Kak IpHU
JI0OKa3aTejbCTBaX YKa3aHHbIX TEOPEM, TaK M IIpU BBIIOJHEHUM YIPAXKHEHUM Ha J10Ka3aTesIbCTBA
HEPABEHCTB.

B cBs3u ¢ pemieHneM JNMHEHHBIX HEPABEHCTB C OJHOM NMEPEMEHHO: JAeTCA MOHATHE O YUCIIOBBIX
MIPOMEXKYTKAX, BBOSATCS COOTBETCTBYIOIINE Ha3BaHMs 1 0003Ha4YeHNsA. PacCMOTpEHHIO CHICTEM HEPaBEHCTB



OJIHOHM NEPEMEHHOH MPEALIECTBYET 03HAKOMIICHHUE YYaIlUXCs C MOHATHAMHU IEPecedeHus] U 00beANHEHUS
MHOXECTB.

IIpn pemeHnyn HEpaBEeHCTB HCHOJIB3YIOTCS CBOWCTBA PABHOCWIBHBIX HEPABEHCTB, KOTOPBIE
Pa3bsICHAIOTCS. Ha KOHKPETHBIX IpuMepax. Ocoboe BHUMaHHUE CIENyeT yIeNIUTh OTPadOTKE YMEHUS periat
MIpoCTEHIe HEPaBEeHCTBA BUAA ax>b, ax<0.<="" span="">

B »T0l Teme paccMaTpuBaeTCs TakkKe PELIEHHE CHCTEM ABYX JIMHEHWHBIX HEPAaBEHCTB C OAHOM
MIEPEMEHHOM, B YaCTHOCTU TaKUX, KOTOPbIE 3alMCaHbl B BUAE JBOMHBIX HEPABEHCTB.

2. Keadpamuunas pynkuyus.

Oynkuusa. CpotictBa ¢yakmmii. KBaapaTtaeiii TpexwieH. PasnokeHne KBapaTHOTO TpexXdiieHa Ha
muoxuTens. OyHKIms y = ax’ + bx + ¢, ee cBoiicTBa u rpaduk. CTeneHHas (yHKIM.

Ocnosnas yenb — paclIMPUTh CBEICHUSA O CBOWCTBAaX (YHKLUIH, O3HAKOMWUThH YYallUXCsl CO
CBOMCTBaMU U rpaduIKOM KBaIpPaTUIHON (PyHKIIHH. I

B navane TeMbl CHCTEMAaTHU3UPYIOTCS CBEACHUS O QYHKIMX. [IOBTOPSIIOTCS OCHOBHBIE TOHSITHS:
¢GyHKUUMS, apryMeHTt, obnacte ompeneieHus (QyHKkOud, rpaduk. [laroTcs MOHSATHS O BO3pAacTaHUU H
yObIBaHUM (DyHKIMH, IPOMEXYTKaX 3HAKOIOCTOSIHCTBA. TeM caMbIM co3faercst 6a3a Ajsl yCBOCHHUS
CBOICTB KBaJpaTUUYHOU U CTETIEHHON (DYHKUMH, a TaKKe I AajdbHEHIIEro yriayoaeHus GyHKIHOHAIBHBIX
MpeaCcTaBIeHUI IPpU U3YyUCHUH Kypca anreOpsl U Haval aHau3a.

IToaroroBUTENEHBIM 1arom K H3Y4EHHUIO CBOICTB KBaJIpaTHYHON
(GyHKIMM SABISIETCS  TaKKE€ PAacCMOTPEHHME BOIPOCAa O KBAagPAaTHOM TPEXWICHE M €ro KOpHIX,
BBIICTICHUM KBaJpaTa JBYyYJI€Ha W3 KBaJPAaTHOIO TPEXUWIEHA, pa3oKEHUM KBaJpaTHOTO TpexXwieHa Ha
MHOXHTEJH.

Vi3ydeHue KBaapaTHUHON (DyHKIHH HAYMHAETCS C PACCMOTPEHHS (DYHKIMH y = ax’, ee CBOHCTB
ocoGeHHOCTel rpadyKa, a TaKkKe APYrHX YACTHBIX BHIOB KBAAPATHUHONH DYHKIMHM — (YHKIHI y = ax’ +
b, y = a (x - m)’. DTH cBeJEHHS UCIONB3YIOTCS TIPH M3yYEHUH CBOMCTB KBAAPATHYHON (DYHKIHH OOIIEro
BH/IA. BaxHO, 4TOGKI yUaIIHecs HOHSIHN, 4TO rpadK (YHKIHE y = aX’ + bX + ¢ MOXeT ObITh IOIyYeH U3
rpaduka GYHKIHH y = ax’C HOMOIIBIO JBYX MapajlIebHBIX MEepeHOCOB. [IpHeMBl MOCTPOSHHS rpaduka
dynkmuM y = ax’ + bx + ¢ 0TpaGaThIBAIOTCS Ha KOHKPETHBIX TpuMepax. IIpu 3ToM 0ocofoe BHHMAaHHE
CIIEAyeT yIeauTh (OPMUPOBAHUIO Y yUAIIUXCS YMEHHS yKa3blBaThb KOOPAMHATHI BEpPIIMHBI apalboisl, ee
0Chb CUMMETPHH, HallpaBJICHUE BeTBEH mapaloJIbl.

[lpu w3yueHuM 5TOW TeMbl JalbHEWIee pa3BUTHE IMONYYaeT yYMEHUE HAaXOIHWTh MO Tpaduky
MPOMEKYTKH BO3pacTaHusl M YObIBaHHA (QYHKIHUH, a TAKKE MPOMEKYTKH, B KOTOPHIX (DYHKIIUSI COXpAaHSET
3HAK.

Vuammecss 3HaKOMSATCS CO CBOMCTBaMH CTENECHHOW (DYHKIMH y = X' MPU YETHOM U HEYETHOM
HaTypaJIbHOM IOKa3aTene 1. BBoautcsa moHsaTue KopHsS n-i cteneHd. OHM MOMyYaroT MpeiCTaBICHHE O
HaXOKICHUH 3HAUYCHUH KOPHS C IIOMOIIBIO KaJIbKYJISITOPa, IPUYEM BBIPAa0OTKA COOTBETCTBYIOIMX YMEHUI
He TpedyeTcsl.

3. Hepagencmea c 00HOI nepemeHHOl

Llensie ypaBHeHus. JpoOHble panroHaibHble ypaBHeHUs. HepaBeHcTBa BTOPOH CTENEHH ¢ OJHOM
rnepeMeHHo. MeToa HHTEpBaoB.

OcHosHast yenb — CUCTEMATH3UPOBATh U OOOOIIUTH CBEJACHHUS O PEIICHUHU LENBIX U JPOOHBIX
PALMOHANEHBIX YPABHEHHIT C O{HOM TIepEMEHHOM, CHOPMHUPOBATH yMEHHE PElIaTh HEPABEHCTRA BHA ax~ +
bx+c>0nnnax2+bx+c<0, rae a# 0.

B aT0ii TeMe 3aBepiIacTCs U3yYeHUE PALMOHAIBHBIX YPABHEHUH C OJHOM IepeMeHHOU. B cBs3M ¢
3THM TIPOBOJUTCSI HEKOTOpPOe 0000IIeHne W yriayOlieHne cBeleHHud o0 ypaBHEHUsX. BBomsrcst moHATHS
LEJIOT0 PAalMOHATIBHOTO YPAaBHEHHS M €ro CTENEHH. Y4Jalluecs 3HAKOMATCS C PEIICHHEM YpaBHEHHUH
TPEThEH CTENEHH M YETBEPTOH CTENEeHH C MOMOILIbI0 DPA3JIOKEHUS Ha MHOXHUTEIM M BBEACHUS
BCIIOMOT'aTEJIbHOM TNEpeMEHHON. MeTon pelleHHs ypaBHEHMM IIyTe€M BBEACHHUS BCIOMOTATEIBHBIX
MEPEMEHHBIX OYyAET MIMPOKO HCIOJNb30BaThCsi B JajbHEHIIEM MpPHU PELICHHH TPUTOHOMETPHUUYECKHX,
JIOTapU(PMHUYECKHUX U APYTHX BUIOB YPaBHEHHH.

Pacmmpsrorces cBeneHus 0 pemeHny ApOOHBIX PalMOHATBHBIX ypaBHEHUH. Yyaluecs: 3HaKOMSITCS
C HEKOTOPHIMH CIEIIMATFHBIMU TIPUEMaMH PEIICHUS TAKUX yPAaBHEHHH.

DopMHpPOBAHHE YMEHHIl pelaTh HEPABEHCTBA BUA aX_ + bx + + ¢ > 0 mim ax” + bx + ¢<O, ry1e a #
0, ocymiecTBIIsIeTCSI C ONOPOH Ha cBeJeHUs O Tpaduke KBaApaTHIHOH QyHKINH.

VYyamuecss 3HaKOMATCSI C METOAOM HHTEpPBAJOB, C IOMOIIBI0 KOTOPOTO PEIIaloTCS HECIOXKHBIE
paloHaIbHbIE HEPAaBEHCTBA.

4. Hepasencmea c 08ymsa nepemeHHbIMU
YpaBHEHHE C ABYMS MEPEeMEHHBIMH U ero rpaduk. CucTtemMsl ypaBHEHHH BTOPOI CTETEHH.
Pewienre 3aa4 ¢ MoMOIBIO CHCTEM YpaBHEHUI BTOpOil creneHu. HepaBeHCTBA ¢ IByMsI IEPEMEHHBIMU U
HX CHCTEMBI.



OcHosuas yenb — BBIPA0OTaTh YMEHHWE PElIaTh MPOCTEHUIINE CHCTEMBI, COAEpIKaIlie ypaBHEHHE
BTOPOI1 CTENEHN C ABYMS IIEPEMEHHBIMHU, 1 TEKCTOBBIE 33/1a4H C MTOMOIIBIO COCTABIIEHHUS TAKIX CHCTEM.

B nmanHOU Teme 3aBepliiaeTcss U3yuCHHE CHUCTEM YpaBHEHUH C IBYyMs mepeMeHHbIMH. OCHOBHOE
BHUMAaHUE YACISAETCS CUCTEMaM, B KOTOPBIX OJHO M3 YPaBHEHUH TIEPBOI CTEIIEHH, a IPYroe BTOPOA.

M3BecTHBIM yYamuMces CIOco0 TOACTAHOBKHM HAxXOIUT 37eCh JalibHEHIee MNpUMEHEHHE U
MO3BOJISICT CBOJIUTH PEIICHUE TAKUX CHCTEM K PEHICHHUIO KBAIPATHOTO YPaBHCHHSL.

O3HaKOMJICHHE YYalIMXCs C NPUMEPaMH CUCTEM YPaBHCHHH C JIBYMsI TIEPEMEHHBIMHU, B KOTOPBIX
o0a ypaBHEHHS BTOPOH CTENEHH, JOJDKHO OCYIIECTBIATHCA C JIOCTATOYHOM OCTOPOXKHOCTBIO U
OTPaHUYMBATHCS ITPOCTEHITUMH PUMEPAMHU.

[IpuBneyeHre W3BECTHBIX YyYallUMCs TpadUKOB TMO3BOJSET MPUBECTH MPUMEPHI TpaduuecKoro
pemeHnst cucreM ypaBHeHHH. C MOMOIIBIO TpaduUecKuX IPENCTaBICHUH MOXHO HArJSAHO ITOKa3aTh
YYaIuMcsi, YTO CUCTEMBI IBYX YpaBHEHUI C IByMs TIepeMEHHBIMHU: BTOPOU CTETIEHW MOTYT WMETh OJHO,
JIBa, TPH, YSTHIPE PEUICHUSI MM HE UMETh PCIICHUM.

Pa3paboranHblii MaTeMaTUYECKHid amnmapaT TO3BOJSICT CYIIECTBEHHO pACHIMPUTHh  KJIACC
COJIepKaTeNTbHBIX TEKCTOBBIX 3a7[a4, PEIIaeMbIX C IIOMOIIBIO CHCTEM YPaBHEHHA.

W3ydeHue TeMbl 3aBepIIacTCs BBEICHUEM MOHATUH HEPAaBEHCTBA ABYMS EPEMCHHBIMU M CUCTEMBI
HEPAaBCHCTB C JByMs TMepeMeHHbIMH. CBeleHuss O rpadukax ypaBHEHHH ¢ JBYMS IE€pEMEHHBIMU
WCTIONB3YIOTCS TIPH WIJLTIOCTPAIIMH MHOKECTB PEIICHUH HEKOTOPHIX MPOCTEWITNX HEPAaBEHCTB C JIBYMs
MIEPEMEHHBIMH U MIX CHCTEM.

5. Dnemenmut nPUKIAOHOT MAMEMAMUKU.
Maremarnyeckoe mojenupoBanne. [IponenTtHple pacdersl. [IpnOnmkeHHbIE BBHIYHCICHHUS.
OcHoBHBIE TIpaBWiIa KOMOMHAaTOpWKH. OTHOCHTENbHAS YaCTOTa M BEPOSATHOCTh CIYYalHOTO COOBITHSI.
Krnaccuueckoe onpenenenue BepossTHOCTH. HauanbHbIe CBEIEHUS O CTATUCTHKE.

OcHosHas yenb — 03HAKOMUTD YYAIIUXCS C TTOHATUSIMU MIEPECTAaHOBKHU, pa3MEIICHUs, COUCTaHUs U
COOTBETCTBYIOIINMH (hOopMyllaMu IJIsl TIOACYETa WX YWCIA; BBECTH MOHSATHS OTHOCHUTEIBHON 4YacTOTHI U
BEPOATHOCTH CIIYIafHOTO COOBITHSI.

N3ydeHne TeMbl HAYMHACTCS C PEIICHUS 3ajad, B KOTOPHIX TPEOYETCS COCTaBUTh TC WIA WHBIC
KOMOMHAIINY DJIEMEHTOB W TOJCUNTATh WX YHCIO. Pa3bscHsIeTCS KOMOWHATOPHOE MPABHIIO YMHOXKECHHUS,
KOTOpO€ WCTONB3yeTCs B JallbHEHIIeM Mpu BbBoJME (GOpMyN I TOACYETa YHCIa TMEPEeCTaHOBOK,
pasMenieHuid W codueTaHuid. [lpu W3ydeHMM NIaHHOTO Marepuaga HeoO0XOJUMO OOpaTUTh BHUMAaHHE
yUalMXCcsl Ha pas3iuuue TOHATHUH «pa3MEICHUE» W «COYeTaHHE», CPOPMHUPOBATH Yy HHX YMEHHUE
OTIPE/IETISATh, O KAKOM BHJIE KOMOWHAIIWIA UAET Pedb B 3a/1a4e.

B nannHol Teme yuaruecsi 3HAKOMSTCS C HAYaJIbHBIMU CBEICHHUSIMH W3 TCOPUU BEPOSITHOCTEH.
BBoguTcsi TOHATHE «Cioy4yailHOE COOBITHE», «OTHOCHTEIbHAs YacTOTa», «BEPOSATHOCTh CIYYalHOTO
coOBITHs». PaccMaTpuBarOTCs CTAaTHCTUYECKU U KIIACCHYECKUN TOAXOJBI K OIPENEICHNI0 BEPOSTHOCTH
CIIy4aifHOTO COOBITHS. BakHO 0OpaTWTh BHHMaHHWE y4allUXCsl Ha TO, YTO KJIACCHYECKOE OMpe/elieHue
BEPOSTHOCTA MOXXHO IPUMEHSTH TOJBKO K TaKUM MOZECJSAM PEabHBIX COOBITHI, B KOTOPHIX BCE MCXOJbBI
SIBIISTFOTCS PABHOBO3MOKHBIMU.

6. Hucnoewvie nocnedosamenvruocmu.

YucnoBble MOCIIE0BaTEIbHOCTH. ApudMeTnieckas U reoMeTprueckas nporpeccun. @opmMyiibl -
rowIeHa U CyMMBI TIEPBBIX N WICHOB NMporpeccuu. beCkoHeYHO yOBIBatOIas T€OMETPHUECKAs IPOTPECCHSL.

OcHogHas yenb — naTh TOHATHS 00 apu(METHYEeCKOH M TEOMETPHUYECKOH IPOrpeccusX Kak
YHCJIOBBIX MOCIIEI0BATEIBHOCTSIX 0cO00T0 BU/IA.

[Tpu U3yueHUr TEMbl BBOJIUTCS MOHSATUE MOCIICIOBATEIILHOCTH, Pa3bsCHICTCS CMBICIT TEPMUHA «N-
I 9iIeH MOoCIeNoBaTeIbHOCTHY, BHIPaOAThIBACTCS YMEHHE HUCIOJIb30BATh MHIEKCHOE 0003HadeHue. JTH
CBEJICHHS HOCAT BCIIOMOTATEIIbHBIA XapakTep M HWCIONB3YIOTCS [UIS W3ydeHUs apupMETHUECKON |
FeOMETPUYECKOH IIPOTPECCUi.

Pabora ¢ dopmynamu n-ro wieHa W CyMMBI TIEPBBIX Ta YJICHOB MPOTPECCHUU, IMOMHMO CBOETO
OCHOBHOTO HAa3HAuY€HWS, IMO3BOJIIET HEOJHOKPATHO BO3BPAIIATHCS K BBIYUCICHUSAM, TOXKIECTBEHHBIM
npeoOpa3oBaHUsIM, PEIICHUIO YPaBHEHUH, HEPABEHCTB, CHCTEM.

PaccmarpuBatorcst XapaKTEPUCTUUECKHUE CBOMCTBa
apu(MeTH4ecKol W TeOMETPUYECKOH TPOrpecchii, YTO IMO3BOJISIET PACHIMPUTH KPYT MPEaraeMbIx
3a/aay.

7. Anzebpa 6 ucmopuueckom pazeumuu

3apoxxjeHre anreOpbl, KHUTa O BOCCTAaHOBJICHWM W TPOTHUBONOCTaBICHWHM Myxammena aib-
Xopesmu. Uctopust popmMupoBaHus MaTeEMaTHIECKOTO s3bIKa. MicTopus pa3BUTHS MOHATHS ()yHKITUH.

J1.®. Maraunkwuit. [1.JI. Yebprmes. H.W. Jlobauerckmii. B.Sl. bBynskosckmii. A.H. Konmvoropos. @.
Buer. I1. ®epma. P. [lexapt. H. Tapranes. JI. Kapnano. H. AGens. b. I1ackans. JI. [In3anckwuii. K. I'aycc.

8. Iloemopenue (umozoeoe)
Ocnosnas yenw. [IoBTOpUTH, 3aKpenuTh U 0000IUTH OCHOBHEIE 3YH, monmy4uenHbIe B 9 kimacce.
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1 HepasencrBa 20 19 1
2 KBanpatnunas GyHKIus 37 35 2
3 DneMEHTHI IPUKIIAJHOW MaTEMaTUKU 15 14 1
4 | YucnoBele OCIEN0BATEIBHOCTH 17 16 1
5 [ToBTOpEeHue 9 9 -
6 PernonanpHblie mpoBepoyHbIE PaOOTHI 4 4 -
7 Hroro 102 97 5




Kaneﬂnapﬂo - TCMAaTHY€C€CKO€ IJIAHUPOBAHUE

Ne
Ne
ypoka | J[lara Hara OcHOBHBIE BHbI
ypoka Tema ypoka
/i no JIaH ¢pakT AeSITeTbHOCTH YUYEeHHKA
Teme
Hepasencmea (20 uacos)
IToBTopenue. §1. YnuciaoBbie HepaBeHcTBa. (3 yaca)
1 1 01.09 [ToBTOpEeHUEe OCHOBHBIX MOHATHH Kypca | Pacnosnaéames u IPUBOIUTH
8 Kiacca IPUMEPBI YUCIIOBBIX
2 2 06.09 UucoBble HEpaBEHCTBA HEPaBEHCTB, HEPABEHCTB C
3 3 06.09 UucnoBbie HEPAaBEHCTBA NEPEMEHHBIMH, JIMHENHBIX
§2. OcHOBHBIE CBOICTBA YN CJI0BBIX HepaBeHCTB (1 1ac) HEPaBEHCTB C OJIHOM
— IIEPEMEHHON, TBOHHBIX
4 4 08.09 OCHOBHBIE CBOICTBA YMCIIOBBIX P ’
HEPaBEHCTB.
HEPaBEHCTB
3.C 0 Dopmynuposamu:
. Cl10:keHMe M YMHOKeHHe YUCJI0BbIX HepaBeHCTB. OLieHUBaHue
§ y p3 I onpeodenieHus: CpaBHEHUS
HAYeHHs BbIPAKEeHHS q
5 5 1; 02; ¢ pa Ce (3 uaca) JIBYX YHCEJ, PEIICHUs
. JI0’)KEHUE YMCIOBBIX HEPABCHCTB HEPABEHCTBA C OTHOI
6 6 13.09 YMHOXEHHE YUCIIOBBIX HEPABEHCTB IIEPEMEHHOI, PABHOCHIIBHBIX
HEPABEHCTB, PEIICHUS
7 7 15.09 OneHuBaHUE 3HAUYEHUS BbIPAXKECHUS P P
CHCTEMBI HEPAaBEHCTB C
§4. HepaBencrtBa ¢ ogHoii nepemenHoii (1 yac) OJTHOM TIEPEMEHHOIH,
8 8 20.09 HepaseHcTBa ¢ 0IHON NEPEMEHHOI obacty onpezeneHns

§5. PelieHue JIMHEHBIX HEPABEHCTB C OHOM NMepeMeHHOi. Ynuca0BbIE

I

OMEKYTKHU

(5 yacoB)

20.09 YucnoBble TPOMEKYTKH

10 10 22.09 PelreHre TMHENHBIX HEPABEHCTB C
OJIHOW NIEPEMEHHOMN

11 11 27.09 PelreHne TMHENHBIX HEPABEHCTB C
OJTHOW NIEPEMEHHOMN

12 12 27.09 Pemtenne 3aganuii cBOASAMINXCS K
PELICHUIO IMHEIHBIX HEPABEHCTB

13 13 29.09 Pemenue 3ananuii cBoaAIMXCS K

PCHICHUTIO JIMHEMHBIX HCPAaBCHCTB

§6. Cucrembl

JIMHEHHBIX HEPABEHCTB € O/IHOM NMepeMeHHo# (5 yacoB)

14 14 04.10 IIepecedyenne YUCIOBBIX TPOMEKYTKOB

15 15 04.10 CucreMbl TMHEHHBIX HEPABEHCTB C
OJIHOU NIEPEMEHHOMU

16 16 06.10 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOU

17 17 11.10 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOU

18 18 11.10 3ajaHuil, CBOJAIINECS K PELICHUIO
CHCTEMBI JINHEWHBIX HEPABEHCTB

19 19 13.10 O0630pHBIif YPOK o TeMe
«HepaBeHcTBa»

20 20 18.10 Konrtpoabnasi padora Nel mo teme

«HepaBencrBa»

BBIPAKEHMS;
CB01ICMBa YUCITOBBIX
HEPaBEHCTB, CIOKEHHUS U
YMHOXKEHHS YHCIIOBBIX
HEpaBEHCTB

Jlokazvieams. CBOWCTBA
YUCJIOBBIX HEPABEHCTB,
TEOPEMBI O CIIO)KCHUHU U
YMHOKE€HHH YHCIIOBBIX
HEPaBEHCTB.

Pewamw nuneninbie
HEpPaBEHCTBA. 3alMChIBATh
pELICHUS] HEPABEHCTB U UX
CHCTEM B BHJIC YMCIIOBBIX
POMEKYTKOB,
00BbeAMHEHNUS, IEPECEUEHUS
YUCJIOBBIX IIPOMEKYTKOB.
Pemrate cucremy
HEPaBEHCTB C OAHOM
nepeMeHHou. OLleHuBaTh
3HAUYEHHE BBIPAKECHUSI.
N3obpaxats Ha
KOOPAVHATHOU MPSMOK
3a/IaHHBIC HEPAaBEHCTBAMH
YUCJIOBBIE TPOMEKYTKU

Keaopamuunaa ¢pynkyus (37 uacos)




§7. lloBTOpeHue u pacmupenue cBeaeHuii 0 pyHkiuu (2 yaca)

Onucvisams TIOHATHE
(YHKIIUY KaK MpaBuiIa,

21 1 18.10 IToBTOpEHME U paCIIUPEHUE CBEACHUI
0 byHKIHH YCTaHaBJIMBAIOLIETO CBA3b
22 2 20.10 IIoBTOpEHME U pacCIUPEHUE CBEACHUI MEHILY SJICMCHTAMH ABYX
0 byHKINH MHOXECTB.
§8. CBoiicTBa ¢pynkunu (3 yaca) Popmyauposams:
) YHIA onpeodenenus: HyIls
23 25.10 Hymu dynkiun (GYHKIUH; TIPOMEKYTKOB
24 4 25.10 ITpoMeKyTKH 3HAKOIIOCTOSHCTBA SHAKONOCTOAHCTBA
byHKIH GbyHKIUY; CI)y}‘I'KI_II/II/I,
25 5 27.10 [IpOMeKyTKH BO3PACTAHHS H yObIBaHHs | COSPACTAIOICH
byHKIHR (yObIBaromeii) Ha
§9. llocTpoenune rpadpuxka pynxuuu y=~kf(x) (2 gaca) MHOXKCCTBC, KBa/IpaTIIHON
(GyHKINU; KBaAPATHOTO
26 6 08.11 Hoctpoenue rpapuxa GpyHkumn y=kf(x) | nepasencrsa;
27 7 08.11 [Toctpoenwne rpaduka GyHkuuu y==kf(x) 2)60710’"60 KBaJIPATHYHOM
YHKIIHH;
§10. ITocTpoenue rpagpuxos pynkuum y=f(x)+b u y=f(x+a) (3 yaca) NpacuIa TIOCTPOCHHS!
28 8 10.11 [Tocrpoenue rpaduka GyHKIHH rpaukoB GyHKmii
y=f(x)+b TIOMOILBIO IPe0Opa3oBaHUM
29 9 15.11 [Toctpoenue rpaduka QyHKIHH Buza f(x) — f(x)+a;
y=fx+a) Jx) = flx + a); f(x) — kf(x).
30 10 15.11 [Toctpoenue rpadukoB GpyHKINN Cmpoump Tpaduxu
y=f{x+a)+b u y=kf(x + a)*+b yHKimii ¢ TIOMOIIBIO
§11. KBagparnunas ¢pynkuus, ee rpapuk u cBoiicrea (64acoB) npeodpasoBaHmii
31 | 11 ] 1711 K Busa i) = J) * 4
' BapaTH A dyHKILA 169 = fix + @) /() = k().
32 12 22.11 Anroputm  moctpoerust  rpaduka | Cmpoums rpaduk
KBaIpaTUYHON (PYHKIIMH KkBajapaTuuHoi pyHkuuu. [To
33 13 22.11 [Moctpoenne rpaduka KpagpaTHuHOU | TPAQHKy KBaIpaTHYHOM
byHKIMH (GYHKIIMH ONIUCHIBATD €€
34 14 24.11 [Moctpoenne TpaduKa KBaJpaTHYHOl | CBOMCTBA.
QyHKIUM Onucviéams CXeMaTUIHOE
35 15 29.11 CsolicTBa KBapaTUYHOH (HYHKIIUH PACIIONOKEHHE MapabObI
- — OTHOCHUTEIBHO OCH a0CIIICC
36 16 29.11 CaolicTBa KBaJpaTUYHOM (HyHKIUH B 3ABHCHMOCTH OT 3HAKA
37 17 01.12 O0630pHBIi YpOK 1o TeMe | cTapiero Ko3QppuuueHTa u
«KBanpartnunas QyHkius, ee rpagyk U | JUCKPUMUHAHTA
CBOMCTBa» COOTBETCTBYIOIIIETO
38 18 06.12 KonrpoJibHasi pa6ora Ne2 mo Teme | KBaJApaTHOro TPEXUICHA.
«KBagparuunas byHkuus, ee
rpaguk u cBOHCTBa»
§12. Pemienne kBaJpaTHbIX HepaBeHCTB (6 yacoB)
39 19 06.12 ﬁ;g;;ﬁl?;pemelmﬂ KBaJIpaTHBIX Pewamp xBaparbic
HEpaBEHCTBA, UCIOJIb3Ys
40 20 08.12 Pemrenne kBagpaTHBIX HEPABEHCTB CXEMY PACTIONOKEHHS
41 21 13.12 Peurenne kBagpaTHbIX HEPABEHCTB napabosIbl OTHOCUTEIHHO
42 22 13.12 Pemrenne kBagpaTHBIX HEPABEHCTB ocu aberpce.
43 23 15.12 3amgaHus, CBOASIINECS K PEIICHUIO

KBaJAPATHLIX HCPABCHCTB




44 24 20.12 3agaHus, CBOJSIINECS K PEIICHUIO

KBaJPAaTHBIX HEPABEHCTB
§13. CucreMbl ypaBHeHM ¢ ABYMSI lepeMeHHbIMHU (6 4acoB)

45 25 20.12 I'paduueckuii MeTOJ peIIeHUs! CHCTEM
YpaBHEHUH C ABYMsI IEPEMEHHBIMU

46 26 22.12 Pewenne cucreM ypaBHEHUN METOAOM
MOJCTAHOBKHU

47 27 27.12 Pewenne cucreM ypaBHEHUN METOAOM
MOJCTAHOBKHU

48 28 27.12 Pemenue cucrem ypaBHEHHIT METO0M
CIIOKEHMUSI

49 29 29.12 Merto/1 3aMeHbI TIEPEMEHHBIX MPU
pELICHUU CUCTEM YPAaBHEHUIN

50 30 10.01 OnpeneneHre KOJIMYECTBA PEIICHU I
CUCTEMBbI YPaBHEHHM

§14. MaremaTnueckoe MoJenpoBanme. Pemenne 3a1a4 ¢ noMoumb10

CHUCTEM ypaBHeHI/Iﬁ BTOpOﬁ CTCIICHAN

Onucvieams rpadudecKuii
METOJ| PELICHHSI CUCTEMBI
JIBYX YPaBHEHHUH C JByMs
IIEPEMEHHBIMH, METOJL
II0/ICTAHOBKU U METOJ]
CJIOKECHMSI ISl PELLICHUS
CUCTEMBI JIByX YPAaBHEHHUI C
JBYMsI IEPEMEHHBIMU, OJJTHO
13 KOTOPBIX HE SBJISETCS
JVMHEUHBIM.

Peuiamb TEKCTOBEIC 3aJa4u,
B KOTOPBIX CUCTEMA ABYX

(S yacos) YPaBHEHHUU C IBYMs
51 31 10.01 Matemaruueckas MOJIEb 3aauu IIEPEMEHHBIMH SIBJISCTCS
52 32 12.01 Oransl pelieHus IpUKIaIHON 3a1auu MATeMaTHICCKOM MOZICIIBIO
peanbHOro npoiecca,
53 33 17.01 Pemrenue npukiagHpix 3a1a4 C ¥ HHTEPIPETHPOBAT
ITOMOLIbIO CUCTEMBI YpaBHEHUH C PEe3yJIbTAT PELICHHS
JIByMs IEpEMEHHBIMU CHCTEMEI
54 34 17.01 Pemrenue 3a1au ¢ TOMOIIBIO CUCTEM IIpugodums npumepoi
YPABHCHU BTOPOH CTEHICHH MaTeMaTUYECKUX MOJEIIECH
55 35 19.01 Pemenne 3ama4q ¢ TOMOIIBIO CUCTEM pEaNbHBIX CHTyaHI/Iﬁ;
YPaBHEHUI BTOPOIl CTENIEHU MIPUKJIaIHbIX 3324
56 36 24.01 OO630pHbIi ypok 1o Teme «Pemmenue | Onucvisams TaIbl peleHus
KBa/IpaTHBIX HEPABEHCTBY MIPUKJIaHOM 3a/1a4u.
57 37 24.01 KonTtpoabsnas pa6ora Ne3 mo reme
«PemeHune KBaAPpaTHBIX HEPABEHCTB.
Cucrembl ypaBHeHHUH ¢ AByMs
nepeMeHHbIMU»
I'naga 3. Inemenmot npuxknaonoi mamemamuku (15 uacos)
§15. IlpouenTHbIE pacueThl (2 yaca) IIpusooums npumepuwl:
58 1 [IporieHTHBIE pacueTsl NpUOIMKEHHBIX BEJTMYNH;
59 2 [IponieHTHBIE pacyeTsl HCTIOTL3OBAHIA
KOMOHMHATOPHBIX MTPaBUII
§16. AGcoroTHAsA 1 OTHOCUTE IbHAs norpemHocTu (1 4ac) CYMMBI ¥ IPOU3BEICHHS;
60 3 AGCONIOTHAS W OTHOCHTENbHAS CITy9alHBIX COOBITHH,
NOTPEIHOCTH BKJIIOYasl JOCTOBEPHBIE U
§17. OcHoBHBIE NpaBHJIa KOMOMHATOPUKH (3 Yaca) HEBO3MOIKHBIC COOBITHS,
OIIBITOB C PABHOBEPOSITHBIMU
61 4 KomOunatopHoe paBuiio CyMMBbI MCXOaMH; TIPS/ICTaBICHHS
62 5 KomOunaTopHoe rmpaBuiio CTaTHCT. JaHHBIX B BUJIE
TIPOU3BECHUS TabJINLL, IarpamM,
63 6 KomMb6uHaTopHoe npaBuiio rpauKoB; HCIOJIb3OBAHMS
IPOM3BE/ICHIS BEPOSITHOCTHBIX CBOWCTB

§18. YUacToTa 1 BepOSITHOCTH CJIy4ailHOr0 coObITHSI (2 yaca)

OKPY>KaIOILIUX SIBJICHUH.




64 7 09.02 YacToTa 1 BEpOATHOCTH CIIy4aliHOTO
COOBITHS

65 8 14.02 YacToTa 1 BEpOATHOCTH CIIy4alHOTO
cOOBITHS

§19. Kuaccuueckoe onpejesieHne BepOSATHOCTH (2 yaca)

66 9 14.02 Kiaccuueckoe onpenenenue
BEPOSTHOCTH

67 10 16.02 Kinaccuueckoe onpenenenue
BEPOSTHOCTH

§20. HauanbHble cBeleHHUs 0 cTaTucTHKe (3 yaca)

68 11 21.02 Co6op nannbix. CriocoOsl
MIpeJICTAaBJICHMS] TAHHBIX U UX aHAIU3

69 12 21.02 CratucTuueckue XapakTepUCTUKH JUIs
aHaJIM3a JaHHBIX

70 13 28.02 Pemrenue cratucTuyeckux 3anad

71 14 28.02 O030pHBIN ypoK IO TeMe «JIEMEHTHI
MIPUKJIAIHON MaTeMaTHKN»

72 15 02.03 KounrtpoJsbHnas padora Ned4 mo Teme

«J1eMeHThI MPUKJIATHOM
MaTeMaTHKH»

Dopmynuposamy:
onpeodeneHus: abCOMIOTHON
HOTPEIIHOCTH,
OTHOCHUTEIIbHOMN
HOTPEIIHOCTH,
JIOCTOBEPHOTO COOBITHUS,
HEBO3MOKHOT'O COOBITHS;
KJIAaCCUYECKOE ONpeieNicHIe
BEPOSATHOCTH;

npaeuna; KOMOMHATOPHOE
IPABUJIO CYMMBI,
KOMOHMHATOPHOE MTPABHUIIO
IPOU3BEICHUSI.

[TosicCHATH ¥ 3aMHUCHIBATH
(hopMyIly CIOKHBIX
npoueHToB. [IpoBoauts
MPOLIEHTHBIE PACUYETHI C
UCTIOJIb30BaHUEM CIIOKHBIX
IPOIICHTOB.

Haxooums TOYHOCTH
NpUOIMHKEHUS 110 Ta0InIEe
npUOIK. 3HAYCHUIA
BeIMYHHEL. Vcnonp30BaTh
paznuuHbie GOpMBI 3aMUcu
NpUOJIMK. 3HAYCHUS
BennurHbl. OLIEHUBATh
npUOIIK. 3HaUEHHE
BEJIMYMHBI.

IIpo6ooums ONBITHI CO
CIIy4aifHBIMU HCXO/IaMHU.
[TosiICHATH ¥ 3aUCHIBATH
(hopMyIy HAXOXKIECHUS
Y4aCTOTHI CIIy4alHOTO
coObITHs. ONMUCHIBATH
CTaTUCTHY. OIICHKY
BEPOSITHOCTH CIIy4aifHOT'O
coObITHg. Haxoguth
BEPOSITHOCTb CITy4aifHOIO
COOBITHS B OIBITAX C
PaBHOBEPOSTHBIMU
MCXO/IaMHU.

Onucvléams 3Tarnbl
CTaTUCTHY. HCCIIEIOBAHUSI.
OdopmisaTe HHD-1IUIO B
BUJIe TAOJUI] U UATPaAMM.
N3Bnekars und-1uro u3
TaOJIUI ¥ TUarpaMM.
HaxoauTh 1 mpuBOAUTH
MIPUMEPHI HCIIOITB3-5
CTaTHUCTUYECKUX
XapaKTEPUCTHK
COBOKYITHOCTH JIaHHBIX:




cpenHee 3HAUYEHHE, MO/,
pa3max, MeuaHa BEIOOpKHU

Yucnoewvte nocnedosamenvnocmu (17 uacos)

§21. Yucaosble nociienoBareabHocTu (1 yac)

73 1 07.03 YucaoBbIe TOCIEN0BATEILHOCTH
§22. Apudmerundeckas nporpeccusi (4 yaca)

74 2 07.03 Apudmernueckas mporpeccus

75 3 09.03 Apudmerrdeckast Iporpeccus

76 4 14.03 Apudmerrdeckast Iporpeccus

77 5 14.03 Apudmernueckas mporpeccust

§23. Cymma n nepBbIX 4

JieHOB apuMeTHdeckoii mporpeccun (3 yaca)

78 6 16.03 CyMMa 7 IepBBIX YJICHOB
apu(METHIECKON IPOTPECCUU

79 7 21.03 CyMMa 7 IepBBIX YJICHOB
apu(METHIECKON IPOTPECCUU

80 8 21.03 CyMMa 7 IepBBIX YJICHOB
apu(METHIECKON IPOTPECCUU

§24. I'eomeTpuueckasi nmporpeccusi (3 yaca)

81 9 23.03 I'eomeTpuueckas nporpeccust

82 10 04.04 ['eomerpuueckas mporpeccus

83 11 04.04 I'eomeTpuueckas nporpeccust

§25. CymMma n nepBbIX 41€HOB reOMeTPHYECKOM NPOrpeccun
(2 yaca)

84 12 06.04 CymMa 7 nepBbIX YJIEHOB
reOMETPUUYECKOI MPOTrpeccuu

85 13 11.04 CymMa 7 nepBbIX YJIEHOB

reOMETPUUYECKOIN MPOTrpeccuu

§26. Cymma GeckOHe4YHO# reoMeTpUYecKoOi mporpeccun (2 yaca)

86 14 11.04 Cymma 0eCKOHEYHOM TeOMEeTPUYECKOM
IPOrPECCUU

87 15 13.04 CymMa 6ecCKOHEeUHON TeoMeTpHUYeCcKOn
Iporpeccun

88 16 18.04 O0630pHbIl ypok no Teme «Huciossle
NOCJIEI0BATEIBHOCTI

89 17 18.04 Konrposabnasi padora NeS mo teme

«Uucy10BBIE mocj1eA10BaTCJIbHOCTH »

Ilpusooumy

npumepbl: MOCIEI0BATEIbHO
CTECH; YHCIIOBBIX
NOCJIEIOBATEIBHOCTEMN, B
YaCTHOCTH apHU(PMETHIECKOI
Y TEOMETPUYECKOMN
MPOIrPECCUI; UCTIOJIB30BAHUS
MIOCJIEIOBATEIbHOCTEN B
peaNbHOM KU3HHU; 3a]1a4, B
KOTOPBIX pacCMaTpUBAIOTCS
CYMMBI C O€CKOHEYHBIM
YHUCJIOM CJIaraeMbiX.
Onucvieams: TIOHATHE
MOCJIEIOBATEIbHOCTH, YJ€Ha
I0CJIEI0BATENbHOCTH,
CrocoObl 3aJaHus
I10CJIEI0BATENbHOCTH.
Buiuucnamob 4ieHsl
I0CJIEI0BATENbHOCTH,
3a1laHHOM popMysoi n-ro
YJIeHa WIA PEKYPPEHTHO.
Dopmynuposams.
onpedenenus. apupmerniec
KOM TPOrPECCHH,
r€OMETPUYECKON
IIPOrPECCUH;

CB801iCMeEa 4JICHOB
r€OMETPUYECKON U
apupMeTHuIecKon
IIPOTPECCUIA.

3aoasams apuPmMeTHIECKYIO
Y TEOMETPUYECKYIO
MIPOrPECCUU PEKYPPEHTHO.
3anucvieamo v noscuams Go
PMyJIBI OOIIEro YjieHa
apupMeTHIecKon 1
r€OMETPUYECKON
MIPOTrPECCUM.

3anucvleams 1 00KaA3616aMb:
(hOpMyIIbI CYMMBI 71 TIEPBBIX
YJIEHOB apu(MeTHYecKoi 1
rEOMETPUUECKON
nporpeccuit; GopMyIbl,
BBIPAYKAIOLINE CBOKCTBA
YJIEHOB apu(MeTHYeCcKoi 1
rE€OMETPUUECKON
MPOTrPECCUI.

Buiuuciams cymmy
OeCKOHEUHOM




reOMETPUUYECKOI
MIpOrpeccuu, y KOTopoi | q |
< 1. [IpencraBisth
OCCKOHEYHBIE
HIEPHOANYCCKHE JPOOH B
BUJI€ OOBIKHOBEHHBIX

Hoemopeuue u cucmemamuzayun yqeﬁuozo mamepuaia

(9 uacos)
90 20.04 IIpome:xxyTouHast aTTecTanus
91 25.04 JleWicTBUS ¢ pallMOHATIBLHBIMH JPOOIMU
92 27.04 CaoiicTBa CTEIIEHU c LEJIbIM
1IoKa3aTeaeM
93 04.05 CaoiicTBa apu(METHIECKOTO
KBaJIpaTHOI'0 KOPHs
94 11.05 KBagparuele  ypaBHeHusa. Teopema
Buera
95 16.05 CucreMbpl JMHEWHBIX HEPABEHCTB C
OJTHO MepeMEeHHON
96 16.05 KBangparuunas ¢yHkuus, ee rpaguk u
CBOMCTBA
97 18.05 Pemenue kBagpaTHBIX HEPABEHCTB
98 23.05 Cucrempl  ypaBHEHUH C  JAByMH
IePEMEHHBIMU
Pe3zepe (4 uaca)
99 23.05 DNeMEeHThI NPUKIaJHON MaTEMAaTUKHU
100 25.05 Pemenue 3ananuit OI'D
101- Pemenue 3ananuit OI'D
102
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. Anrebpa: 9 xnacc: yueOHUK Ui ydanmxcs: o0meo0pa3oBaTeNbHbIX yupesxaenuid / Al
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