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IosicHuTeALHAS 3aMUCKA.

1. Pabouas nmporpamma 1o anredpe 1 9 Kiracca COCTaBJICHa Ha OCHOBE
aBTOPCKOH MporpaMMbl IipeAMeTHOH JuHun cucteMsl Y MK «Anroputm ycnexa» no anredpe 7-9 kiaccos
A.I'. Mep3ansik, B.B. Tononckwuii, M.C. fkup, B COOTBETCTBUHU C TPeOOBAaHUAMHU K pe3ybTaTaM OCBOCHUS
OCHOBHOHU oOpazoBarensHOM mporpammbl MBOY Amamenckas COIL Ne 1 u HampaBiieHa Ha JTOCTHIKCHHE
y4YaluMHUCS JTHYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX PE3yIbTaTOB MO anredpe.

2. Ucnonezyempriii YMK Britouaet: yueOHHK i1 0011e00pa30oBaTeNbHBIX KIaccoB Anredpa.
9 xmacc. A.I'. Mepansak, B.b. Tlomonckumii, M.C. Sxkup . — M.: Benrana-I'pad, 2014, aumakTudeckue
marepuansl, A.I'. Mepamsk, B.b. Ilomonckuii, E.M.Pabunosnd, M.C. Sxup .

3. YueOnsiii maH MBOY Anamenckas COILI Ne 1 npenycmatpuBaer B 9 kiacce M3ydcHHE
anreOpsl B o0weMe 105 vaca 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 IJIaHy U 00pa3oBaTeIbHBIX YUPEKICHUIH
Poccuiickoii deaepaunu Ha u3yueHue anreOpsl B 9 kilacce OTBOAUTCS 3 4 B HEJEIIO, BCETO
o yuebHomy tutany -100 wacos. [Ipaznauuansie mau — 23.02, 02.05, 09.05.

Uzyuenne anreOpbl B 9-0M Kiacce OCHOBHOW MIKOJBI 1Aa€T BO3MOKHOCTh OOYHYaIOMIMMCS JTOCTHYb
CJIEIYIOIUX PE3YIBTATOB PA3BUTHS:
B IUYHOCMHOM HAIPABIICHUU:
BOCIIMTAaHNE POCCUHCKON TpakJaHCKOW MJIEHTUYHOCTH: MaTpUOTH3Ma, YBaxkeHHsI K OTeuecTBY, OCO3HAHUS
BKJIaJ]a OTEUYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOH HayKH;
OTBETCTBEHHOE OTHOLICHHE K YY€HHIO, TOTOBHOCTh M CHOCOOHOCTH OOYHAIOIIMXCS K CAMOPA3BUTHIO U
camMo00pa30BaHUIO HA OCHOBE MOTHBALIMHU K OOYUEHHIO 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 TAaK)KE€ Ha OCHOBE (HOPMHUPOBAHUS YBaKUTEIHHOTO OTHOLICHUS K TPYAY,
pPa3BUTHE OMBITA YYACTHS B COLIMAIBHO 3HAYMMOM TPY/IE;

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

B MemanpeomMemnom HalpaBICHUH:

YMEHHUE CaMOCTOSITEIbHO ONPEACISATh LIEIH CBOEro 00yUYeHHUs], CTaBUTh U (OPMYINPOBATh I ce0sl HOBBIE
3a1a4u

yuébe:

pa3BHBAaTh MOTUBBI U HHTEPECH CBOEH MO3HABATEIBHOMN EATENBHOCTH;

YMEHHE COOTHOCHTb CBOM JEHUCTBHUS C IUIAHUPYEMBIMH pe3yJbTaTaMi, OCYIIECTBISATh KOHTPOJb CBOEH
JEeSTeTbHOCTH

MIPOLECCE JOCTIKEHHS PE3ybTaTa:

OTIpENeIsATh CIOCOOB! AICHCTBUI B paMKax MPeIOKEHHbBIX YCIOBUM U TpeOOBaHUIA;

KOPPEKTUPOBATh CBOU JIEUCTBUSI B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTYalIUE;

YMEHHUE OIpEenelisiTh MOHITHS, CO3laBaTh OOOOIICHHUS, YCTaHABIMBAaTh AHAJOIMHU, KJIacCH(QHULIMPOBATS,
CaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS M KPUTEPHUHU TSI KJlacCU (UKL,

YMEHHE YCTaHAaBIUBaTh IPUYMHHO-CIEJACTBEHHBIE CBS3M, CTPOWUTH JIOTHYECKOE pacCyXKIeHHE,
yMO3aKJIoueHne (MHAYKTUBHOE, AeTyKTHBHOE U 110 aHAJIOTHH) U JIENaTh BIBOJBL;

pa3BUTHE KOMIIETEHTHOCTH B  OOJIaCTM  HCIOJIb30BaHMS  WH(POPMAIHMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH;

NepBOHAYAIILHBIE MTPEJICTABICHUS 00 UIESX U O METOJIaX MaTeMaTHKH Kak 00 YHHUBEPCATLHOM SI3bIKE HAYKH
U TEXHUKH, O CPEJICTBE MOJACIUPOBAHMSI ABJICHUI 1 IIPOIIECCOB;

yMEHHUE BUAETh MaTEeMaTHUECKYIO 3aJady B KOHTEKCTE MPOOJIIEMHON CUTyalluu B APYTUX AWCLUIUIMHAX, B
OKpY’)KaroIel XW3HU; yMEHHE HaxXOJUTh B PAa3IMYHBIX MCTOYHHMKAX HWH(OpMAINio, HEOOXOAUMYIO IS
pelIeHrs MaTeMaTUYeCKUX MpoOjieM, W MPEACTaBIATh €€ B MOHATHOW (opMe, NPUHUMATh pPELICHHE B
YCIIOBUSIX HETIOJIHOW MJIM M30BITOYHOM, TOUYHOH MM BEPOSITHOCTHON MH(OpMAaIny;

YMEHHE MMOHNMAaTh U UCTIOJIH30BaTh MaTeMaTHUECKUE CPEACTBA HATNIATHOCTH (TpadyKy, TaOIUIIBI, CXEMBI U
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
MPeI0KEHHBIM aJITOPUTMOM.

B npeomMemHoM HalpaBleHUN:



BoinyckHuK HayuuTes B 7-9 Kkjaaccax (A7 WCHONB30BaHMS B TOBCEAHEBHOM KU3HM U 00eCredeHus
BO3MOKHOCTH YCIIEIITHOTO MPOJIOJDKEHHS 00pa30BaHus Ha 0a30BOM YPOBHE)
Dnemenmaul meopuu MHOHCECME U MAMEMAMUYECKOU JIOZUKU

OnepupoBath Ha 0a30BOM YpPOBHE TNOHSATHUSMHU: MHOXKECTBO, DJIIEMEHT MHOXECTBA, ITOJMHOMKECTBO,
MIPUHAJIEKHOCTD;

3aJlaBaTh MHOXECTBA TICPESUUCICHUEM UX JICMCHTOB;

HaXOJUTh NIepeceUCHre, 00bSTUHCHUE, IIOMHOKECTBO B POCTEHIIIUX CUTYAITUSX;

MIPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI [T TIOATBEPKICHIS CBOMX BBICKA3bIBAHH.
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

paIMOHAIBHOE YUCIIO, apu(PMETUICCKHUI KBaIPaTHBIH KOPCHB,

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

pacrno3HaBaTh palMOHAIBHBIE 1 HPPAIIHOHAIBHBIE YHCIIA;

CPaBHMBATh YHCJIA.
B nosceounesnotl scusnu u npu usyyenuu opysux npeomemos.

OIIEHWBATh PE3yJIbTATHI BEIUMCIICHUN TIPY PEIICHNH MPAaKTHIECKUX 3a71ad;

BEITIONHATH CPABHEHHE YHCEN B PEATbHBIX CUTYaINsX;

COCTaBJIATh YHUCJIOBBIC BBIPAXKCHUA NPHU PCIICHUU MPAKTHYCCKUX 3aJad W 3aJad U3 APYTrux y‘le6HBIX
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 BBIPAXEHUH ¢ KBaJpaTHBIMU
KODHSIMH.

B noseceonesnoii 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 MOHATHSIMH: PABEHCTBO, YHCIOBOE PAaBEHCTBO, YpaBHEHHE, KOPEHb
YpaBHEHHS, pEIICHHE yPaBHEHUS;

MIPOBEPSTH CIIPABEATIMBOCTh YHCIOBBIX PABEHCTB;

pelarh KBajpaTHbIE ypaBHEHUs 110 GopMyJsie KOpHEH KBaJpaTHOTO YpaBHEHNS;

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 3HAaUeHUE apryMeHTa 10 33/IaHHOMY 3HaUYeHHIO (DYHKIIMU B HECJIOKHBIX CUTYAIIUsX;

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

no rpaduky HaxXoIUTh O0JIACTh OMNpEAEJICHUS, MHOXKECTBO 3HAYCHWH, HyNMH (QYHKIHH, MPOMEKYTKU
3HAKOIOCTOSHCTBA, TPOMEXKYTKH BO3pacTaHusi W yObIBaHWs, HauOoIblllee ¥ HaWMEHbIIEEe 3HAYCHUS
bynkumm;

CTpOUTH Ipad UK JIMHEHHON QYHKIIUH;

MIPOBEPSTH, SBISIETCS T JaHHBIA rpaduk rpadukoM 3alaHHOW (QYHKIWU (JIMHEHHOH, KBaJPATHYHOM,
00paTHOH MPONOPLUUOHATBHOCTH);

OTIpENeNsATh MPUOIMKEHHBIE 3HAYCHUS! KOOPAMHAT TOUYKH MepecedeHus rpaduKoB GyHKLHI;

B noeceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:

WCIIONB30BaTh TpaUK{ peaNbHBIX TMPOIECCOB M 3aBHCHMOCTEH [IJIsl ONpeeNieHHs] WX CBOWCTB
(Hambonplie W HAaUMEHBIIME 3HAYECHHUS, MPOMEXYTKH BO3pacTaHuMs MW yObIBaHMA, 0OO0JIACTH
MOJIOKHUTENbHBIX U OTPULATEIbHBIX 3HAYCHUH H T.I1.);

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

Texcmosvie 3a0auu

Pemartp Hecno)xHbIE CIOKETHBIE 33/1a4 Pa3HbIX TUIIOB HA BCe apr(hMETHIECKHE AeHCTBUS;

CTPOHUTH MOEINb YCIOBHS 3a7jauu (B BHJIE TaOIUIIBI, CXEMBbI, pUCYHKA WJIM YpPaBHEHU ), B KOTOPOH JaHbI
3HAYEHUS JBYX U3 TPEX B3aMMOCBA3aHHBIX BEIMUYUH, C IIENBIO MTOMCKA PEILICHUS 3a/1a4H;



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

COCTaBJIATh IUIAH PEIICHUS 3a/1a4H;

BBIICTISTH TAlbl PEIICHUS 33]1a4H;

HWHTEPIPETUPOBATh BEIYUCIUTEIBHBIC PE3YIBTATHI B 33/1a4€, UCCIICIOBATH MOYYCHHOE PEIICHUE 33]1a4H;

peliaTh HECIOKHBIC JIOTHYSCKUE 3a/1a9l METOJIOM PaCCYXKICHUM.

B nosceounesnotil scusnu u npu usyyenuu Opy2ux npeomemos:

BBIBUTATh THUTOTE3bl O BO3MOJXKHBIX TIPEAETBHBIX 3HAUEHHUSX HCKOMBIX B 3a/ade BEIUYHMH (Z1e1aTh

MIPUKUKY).
Hcmopua mamemamuxu

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

3HaTh NPUMEpHl MaTEMAaTHYE€CKUX OTKPBITUH M HUX aBTOPOB, B CBSI3U C OTEUYECTBEHHOW M BCEMMPHOMN
HACTOPHUEH;

MTOHUMATh POJIb MATEMATHKH B pa3BuTHu Poccum.

Memoowvt mamemamuxu

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

[IpuBoauTh nNpHMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B OKPYXKAIOIIEH IEUCTBUTEIBHOCTH U
MIPOM3BEIEHUSIX UCKYCCTBA.
BbINyCKHUK TOJYYHT BO3MOKHOCTL HAYYHThCH B 7-9 wjaccax (Uit oOecrieueHHss BO3MOXKHOCTH
YCHENHOTO MPOJOKEeHUS 00pa3oBaHus Ha 0a30BOM U YTITyOJICHHOM YPOBHSIX)

Dniemenmosl meopuu MHOMHCECME U MAMEMAMUYECKOU J102UKU

MHOXECTBO, XapaKTEPHCTHUKH MHOMKECTBA, DJIEMEHT MHOXKECTBA, MYCTO€, KOHEYHOEe U OECKOHEYHOoe
MHO’K€CTBO, TOJIMHOXECTBO, IPUHAJIEKHOCTD, BKIIIOYEHHE, PABEHCTBO MHOKECTB;

M300pakaTh MHOYKECTBA U OTHOIIIEHUE MHOXKECTB C IIOMOIIBIO KPYTroB Diijepa;

OTIPEICTIATH MMPUHAIEKHOCTH dJIEMEHTAa MHOYKECTBY, O0BETMHEHHIO U MIEPECEICHUI0O MHOKECTB;

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

OTIEpUpPOBaTh MOHATHUSMHU: BBICKA3bIBAHUE, HCTHHHOCTb M JIOKHOCTh BBICKA3bIBAHMS, OTPHIIAHUE
BBICKA3bIBAaHUM, OTIEpAIFH Ha/l BEICKA3bIBAaHHSIMHI: U, WJIH, HE, YCIOBHBIE BRICKA3bIBAHUS (MMILTHKAIINN);

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

CTPOUTH LENOYKH YMO3AKIIOYSHN Ha OCHOBE UCIIOIH30BAHUS TIPABUII JIOTUKU;

HCIIOJIb30BaTh MHOKECTBA, OICpaliui ¢ MHOXECTBAMU, UX rpaqmquKoe MpEeACTABJICHUE [JIA OIIMCAHUA
pEaIbHBIX MTPOLIECCOB U SIBJICHUI.

Yucna

OneprpoBaTh TOHSATHSAMH: MHOXXECTBO HATypPAIBHBIX YHCEN, MHOXKECTBO IIENIBIX YHCEN, MHOMXECTBO
PaIMOHAIBHBIX YHCEJ, HPPAI[HOHAIBHOE YUCIIO, KBAIPATHBIN KOPEHb, MHOYKECTBO JACHCTBUTEIIBHBIX YHUCET,

BBITIONHATH OKPYTJIEHHE PAIlHOHANBHBIX YHCEN C 33JJaHHON TOYHOCTHIO;

CPaBHHBATH PalMOHAIHHBIE ¥ HPPAITMOHATBHBIE YUCIIA;

MPEJICTARNIATh PAIIMOHAILHOE YKCIIO B BUJC JECATHYHON ApoOH
B noeceonesnoil scusnu u npu uzyuenuu Opyux npeomemos:

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

BBITIOJIHATh CPAaBHEHHE PE3YJIbTATOB BBIYMCIICHUH NPU PEIICHUU NMPAKTHYECKUX 3ajad, B TOM YHUCJIC
MPHUOIKEHHBIX BHIYHCIICHH;

COCTaBJIATh M OIICHWBAThH YHCIIOBBIC BBIPAXKECHHUSI TIPU PEIICHUH MPAKTHUYECKUX 33134 U 3a/1a4 U3 JIPYTHX
y4eOHBIX MMPEIMETOR;

3alHCHIBATh U OKPYTJISATh YHCIIOBBIE 3HAYEHUS PEAbHBIX BEIMYMH C UCIOJIB30BAaHHEM Pa3HBIX CHUCTEM
HM3MEPEHUSL.

Toscoecmeentvle npeodpazoeanus

packiaabIBaTh HAa MHOKMTEIM KBaJIPATHBIN TPEXUJICH;

BBITIONHATHh TIPe00pa30BaHus JPOOHO-PAIIMOHATBHBIX BBIPAKEHUI: COKpalieHue Apobeid, ImpHuBeIcHHE
anredpandeckux apoOeil K o0ImeMy 3HaMEHATEN0, CIOXKEHHe, YMHOXXCHHUE, NIEICHHE alreOpanvecKux
Ipo0eii, BO3BEICHNE allreOpanyecKoi qpody B HATYPAIbHYIO U OTPUIIATEIBHYIO CTEIICHb;

BBITIOJHATH [IPE00pa30BaHUS BRIPAKEHUH, CONEPIKAIINX KBAAPATHBIC KOPHHU;

BBLICTISITh KBAIpAT CyMMBI WIIA PA3HOCTH JIBYYICHA B BRIPAKCHUAX, COICPIKAIINX KBaJpaTHbIC KOPHU;

BBIIIOJIHSATH [TPEOOpa30BaHUs BBIPAKEHHUH, CONEPIKAIIIMX MOAYIIb.

B noeceonesnoii orcuznu u npu uzyyenuu opyaux npeomemos:

BBITIONHATh TPEOOpa3oBaHUs aNreOpanyecKuX BHIPAKCHHN MPH PEIICHUM 3anad JPYrux Y4eOHBIX

MIPEeIMETOB.



Ypasnenua

OnepupoBaTh MNOHATHAMU: YpaBHEHHE, KOPEHb YPaBHEHMs, PaBHOCWJIbHBIE 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 HeCJIOKHbIE CHCTEMBI INHEHHBIX YPaBHEHUH ¢ TapaMeTpaMu.
B noeceounegnoii ocusnu u npu usyuenuu Opy2ux npeomemos:

COCTaBJIATh M peIlaTh KBaJApaTHbIE YPABHEHUsI, YPABHEHMsI, K HUM CBOZSIIMECS, CUCTEMBbI JIMHEHHBIX
ypaBHEHUH, IPU pELICHUH 3a7a4 IPYTUX YUeOHBIX MPEIMETOB;

BBITIOJIHATH OIICHKY MTPaBIOINIOI00US pe3yIbTaTOB, ONYy4YaeMbIX IPU PELICHHH JIMHEHHBIX U KBaIPaTHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX yPaBHEHUII [IpU PELICHUH 3aJa4 APYTUX YUEOHBIX IPEIMETOB;

BBIOMPATh COOTBETCTBYIOIINE YPAaBHEHUS, WM X CUCTEMBI JUISI COCTAaBJICHUS! MaTEMAaTUIECKOW MOJAEIH
3aIaHHOM PEAIbHOM CUTYallUU WM NIPUKIIAJHON 3a1a4u;

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

Dyukuyuu

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

CTpouTh rpaduKd  KBaApaTWU4HOH  (yHKUMH, O0OpaTHOW  MPOMOPIUOHAIBHOCTH,  (YHKIUH

i
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HccIenoBaTh GYHKIHIO 10 ee rpaduKy;

HAXOJIUTh MHOYKECTBO 3HAYCHHH, HYJIM, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBAa, MOHOTOHHOCTH KBaJIPaTUYHON
GbyHKIIHIH;
B nosceounegnoii ocusnu u npu usyyenuu Opy2ux npeomemos:

WJLTIOCTPUPOBATH ¢ IOMOIIBIO IpaduKa peaabHyI0 3aBUCUMOCTD HIIH MPOIIECC 10 UX XapaKTePUCTUKAM;

HCIONB30BaTh CBOMCTBA U IpadMK KBaAPaTHUYHON (YHKIUM NPH PEIICHUM 3a1ad U3 APYTuX Y4eOHbIX
MPEIMETOB.

Hcmopus mamemamuxu
XapakTepu3oBaTh BKJIaJl BBIJAIONIMXCA MATEMAaTHKOB B Pa3BUTHE MAaTEMaTHKU W HWHBIX HAay4HBIX
o0Jacrei;
MOHUMATh POJIb MATEMATHKHU B pa3BuTHU Poccuu.
Memoovt mamemamuxu
Hcnonb3ys u3ydeHHbIE METO/IbI, TPOBOIUTD J0KA3aTEIBLCTBO, BBIMOIHATH ONPOBEPIKCHNUE;
BBIOMPATH U3YUEHHBIC METOBI U X KOMOMHAIMH JJIsl pEIICHUS MaTeMaTHYECKHX 3a/1a4;
KCIIOJIb30BaTh MAaTEMAaTHYEeCKHE 3HAHWS I ONMCAaHUs 3aKOHOMEPHOCTEH B  OKpYy»Karolien
JNEHCTBUTEIBLHOCTH U TIPOU3BEICHHUSIX UCKYCCTBA,;
MPUMEHSITh MPOCTEUIIINE MPOrPAMMHBIC CPEICTBA M 3JICKTPOHHO-KOMMYHHKAIMOHHBIE CUCTEMBI MPH
PEIICHNH MaTeMaTHYECKUX 3a]1a4.

Copepaxanne Kypca ajare0dpsl 9 kiacca
1. Hepaeencmea.

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

OcHogHass  yenb — O3HAKOMHTH yYAIIUXCSl C MPUMEHEHHE: HEPaBEHCTB IS OLIEHKH 3HAYCHHH
BBIpa)KEHH, BHIpabOTaTh YMEHUE PElIaTh JIMHEHHbIC HEPAaBEHCTBA C OJHON MEPEMEHHONW U WX CHCTEMBI.
CBoiicTBa YHCIOBBIX HEPAaBEHCTB COCTABISAIOT Ty 0a3y, Ha KOTOPOH OCHOBAHO pELICHHWE JHHEHHBIX
HEPABEHCTB C OJHON IepeMEHHOW. Teopembl O IOWIEHHOM CJIOXEHHH M YMHOXXEHUU HEPaBEHCTB,
HaxOJIWUTh NPUMEHEHHE IPHU BBINOJHEHUU MPOCTEUIINX YNPaKHEHUN HA OLICHKY BBIPAKEHUN MO METOLY
rpanul. BBogsTtcs mnoHsATHS aOCOJMIOTHOM MNOTPEIIHOCTH W TOYHOCTH MPHUOJIMKEHUS, OTHOCHUTEIHHOMN
MOTPEIIHOCTH. YMEHHS NPOBOIUTH JEAYKTUBHBIE PpACCYXKACHHSA MONIY4aloT pa3BUTHE Kak IpHU
JI0OKa3aTejbCTBaX YKa3aHHbIX TEOPEM, TaK M IIpU BBIIOJHEHUM YIPAXKHEHUM Ha J10Ka3aTesIbCTBA
HEPABEHCTB.

B cBs3u ¢ pemieHneM NMHEHHBIX HEPABEHCTB C OJHOW NMEPEMEHHO: JAeTCs MOHATHE O YHCIOBBIX
IIPOMEKYTKaX, BBOJSATCS COOTBETCTBYIOIINE HAa3BaHUSA U 0003HaUCHUS. PaccMOTpeHHIO cucTeM HEpaBeHCTB



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

IIpn pemeHnyn HEpaBEeHCTB HCHOJB3YIOTCS CBOWCTBA PABHOCWIBHBIX HEPAaBEHCTB, KOTOPBIE
Pa3bsICHAIOTCS. Ha KOHKPETHBIX IpuMepax. Ocoboe BHUMaHHUE CIENyeT yIeNIUTh OTPadOTKE YMEHUS periat
MpoCTeiiline HepaBeHCTBa BIaa ax>h, ax<0.<="" span="">

B »s10l Teme paccMaTpuBaeTCsl TakkKe pPEUIEHHE CHCTEM JABYX JHMHEWHBIX HEPAaBEHCTB C OJHOMN
MIEPEMEHHOM, B YaCTHOCTHU TaKUX, KOTOPHIE 3aMCaHbl B BUJE JBOMHBIX HEPABEHCTB.

2. Ksaopamuunasn gpynxkuyus.

Oynkuusa. CpotictBa ¢yakiuii. KBaapaTtaeiii TpexwieH. PasnokeHne KBapaTHOTO TpexXdiieHa Ha
muoxuTens. OyHKms y = ax’ + bx + ¢, ee cBoiictsa u rpaduk. CTeneHHas (yHKIMS.

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

B navane TeMbl CHCTEMAaTHU3UPYIOTCS CBEACHUS O QYHKIMX. [IOBTOPSIIOTCS OCHOBHBIE TOHSITHS:
¢GyHKUMS, apryMeHTt, objacte onpexaeieHus (QyHkomu, rpadux. aroTcs MOHATHS O BO3pACTAaHHU H
yObIBaHUM (DYyHKIMH, IPOMEXKYTKAaX 3HAKOIOCTOSHCTBA. TeM caMbIM co3faercst 6a3a Ajsl yCBOSHUS
CBOICTB KBaJpaTUUYHOU U CTETIEHHON (DYHKUMH, a TaKKe I AajdbHEHIIEro yriayoaeHus GyHKIHOHAIBHBIX
MpeaCcTaBIeHUI IPpHU U3yUCHUH Kypca anreOphl U Havyajl aHalln3a.

IToaroroBUTENEHBIM 1arom K H3Y4EHHUIO CBOICTB KBaJIpaTHYHON
(GyHKIMM SABISIETCS  TaKKE€ PAacCMOTPEHHME BOIPOCAa O KBAagPAaTHOM TPEXWICHE M €ro KOpHIX,
BBIIETICHUM KBaJpaTa JByYIeHa W3 KBaJpPaTHOTO TPEX4WIeHa, pa3fioKEHUHM KBaJpaTHOTO TpexwieHa Ha
MHOHTEJH.

V3yuenne KBagpaTHUHOH (QYHKIHE HAYHHACTCS C PACCMOTPEHHs (DYHKIMH Y = ax’, ee CBOMCTB U
ocobeHHoCTel rpaduka, a TAKKe APYTHX YACTHBIX BUIOB KBAAPATHUHOH QyHKIMH — (yHKIHH y = ax® +
b, y =a (x - m)%. DTu CBeNCHNS UCIIONB3YIOTCS [IPH M3yUCHHH CBOMCTB KBAAPATHUHOH (QYHKIUK 06IIEro
BHA. BaxkHo, 4TOGBI yUaIiecs MOHIHA, 9T0 rpaduk GYHKIHA y = ax’ + bX + ¢ MOKeT GbITh IIOTyUEH H3
rpaduKa QYHKIHE y = ax’C MOMOUIBI0 JABYX MApajlIeNbHEIX MEpeHOCOB. IIpHeMbl OCTpoeHHs rpaduka
dyskun y = ax’ + bx + ¢ oTpabaTHIBAIOTCS HA KOHKPETHBIX TpHMepax. IIpu 3ToM 0cofoe BHUMAHHUE
CIIEAyeT yIeNuTh (OPMUPOBAHUIO y y4YaIIUXCs YMEHHs YKa3blBaTh KOOPAMHATHI BEPIIMHBI apalboibl, ee
0Chb CUMMETPHH, HallpaBJICHUE BeTBEH mapaloJIbl.

[lpu w3yueHuM 5TOW TeMbl JalbHEWIee pa3BUTHE IMONYYaeT yYMEHUE HAaXOIHWTh MO Tpaduky
MPOMEKYTKH BO3pacTaHusl U YObIBaHHA (YHKIUH, a TAKKE MPOMEKYTKH, B KOTOPBHIX (DYHKIIUSI COXpaHSET
3HAK.

Vuanmecss 3HaKOMSATCS CO CBOMCTBaMH CTEHNEHHOW (DYHKIMH y = X' MPH YETHOM U HEYECTHOM
HaTypaJlbHOM TOKa3aTene 1. BBoauTca moHsaTue KopHsS N-i cTeneHd. OHM MOMyYaroT MpeACTaBICHHUE O
HaXOKICHUH 3HAUYCHUH KOPHS C IIOMOIIBIO KaJIbKYJISITOPa, IPUYEM BBIPAa0OTKA COOTBETCTBYIOIMX YMEHUI
He TpedyeTcsl.

3. Hepasencmea c 00no0 nepementoil

Llensie ypaBHeHus. JpoOHble panroHaibHble ypaBHeHUs. HepaBeHcTBa BTOPOH CTENEHH ¢ OJHOM
rnepeMeHHol. MeToa HHTEpBaOB.

OcHosHast yenb — CUCTEMATH3UPOBATh U OOOOIIUTH CBEJACHHUS O PEIICHUHU LENBIX U JPOOHBIX
PALMOHATBHBIX YPABHEHHUIA C O/IHO MEPEMEHHOM, COPMUPOBATH YMEHHE PEIIATh HEPABECHCTBA BI/IA aX- +
bx + ¢ >0 umu ax” + bx + ¢ <0, re a # 0.

B sT0ii TeMe 3aBepiIacTCs U3yYeHUE PAlMOHAIBHBIX YPAaBHEHUM C OJHOU IepeMeHHOU. B cBA3M ¢
3THM TIPOBOJUTCSI HEKOTOpPOe 0000IIeHne W yriayOleHne cBeJeHUH 00 ypaBHEHHSX. BBOASATCS MOHSTHS
LEJIOT0 PAalMOHATIBHOTO YPAaBHEHHS M €ro CTENEHH. Y4Jalluecs 3HAKOMATCS C PEIICHHEM YpaBHEHHUH
TPETbEH CTENEHM M YETBEPTOM CTENEHU C IIOMOIIBI0 PA3JIOKEHUS HAa MHOXKHUTEIM W BBEACHUSA
BCIIOMOT'aTEJIbHOM TNEpeMEHHONM. MeTon pelleHHs ypaBHEHWM NyTeM BBEACHUS BCIOMOTATEIbHBIX
MEPEMEHHBIX OYyAET MIMPOKO HCIONb30BaThCs B AajbHEHIIEM MpPHU PEIICHHH TPUTOHOMETPHUYECKHX,
JIOTapU(PMHUUYECKHUX U APYTHX BUJOB yPaBHEHUH.

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

DopMHpPOBAHHE YMEHHIl pelaTh HEPABEHCTBA BUA aX” + bx + + ¢ > 0 mimm ax® + bx + ¢<O, rye a #
0, ocymiecTBIIsIeTCSI C ONOPOH Ha cBeJeHUs O Tpaduke KBaApaTHYHOH (PyHKINH.

VYyamuecss 3HaKOMATCSI C METOAOM HHTEPBAJIOB, C MOMOIIBI0 KOTOPOTO PEIIAloTCS HECIOKHBIE
paloHaIbHbIE HEPAaBEHCTBA.

4. Hepasencmea c 08yms nepemeHHbiMuU
YpaBHEHHE C ABYMS MEPEeMEHHBIMH U ero rpaduk. CucreMbl ypaBHEHUI BTOPOW CTETEHU.
Pewenre 3a1a4 ¢ MOMOILBIO CHCTEM YpaBHEHUH BTOpOMl creneHd. HepaBeHCTBa ¢ IByMs IEPEMEHHBIMU U
HX CHCTEMBI.



OcHosuas yenb — BBIPA0OTaTh YMEHHWE PElIaTh MPOCTEHUIINE CHCTEMBI, COAEpIKaIIie ypaBHEHHE
BTOPOI1 CTENEHN C ABYMS IIEPEMEHHBIMHU, 1 TEKCTOBBIE 33/1a4H C TIOMOIIBIO COCTABIIEHUS TAKIX CHCTEM.

B nmanHOl Teme 3aBepliaeTcss M3ydeHHE CHUCTEM YPaBHEHUH C NByMs mepeMeHHbIMH. OCHOBHOE
BHUMAaHUE YACISAETCS CUCTEMaM, B KOTOPBIX OJHO M3 YPaBHEHUH TIEPBOI CTEIIEHH, a IPYroe BTOPOA.

W3BecTHBI y4yammMcs Crmoco0 TOACTaHOBKM HAaXOOUT 3/IeCh JaNbHEWIIee NpUMEHEHHE |
MO3BOJISICT CBOJIUTH PEIICHUE TAKKX CHCTEM K PEIICHHUIO KBaIPATHOTO YPaBHCHUSL.

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

[IpuBneyeHre W3BECTHBIX YyYalluMCs T'PaUKOB TO3BOJSCT MPUBECTH MPUMEPHI TpadHUUECKOro
pemeHnst cucreM ypaBHeHHH. C MOMOIIBIO TpaduUecKuX IPENCTaBICHUH MOXHO HArJSAHO ITOKa3aTh
YYaIuMcsl, YTO CUCTEMBI IBYX YpaBHEHHWH C IBYMS NepEeMEHHBIMHU: BTOPOW CTETIEHH MOTYT HUMETh 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 MepeMeHHbIMH. CBeleHUss O rpadukax ypaBHEHHH ¢ JBYMsl TEPEMCEHHBIMHU
WCTIONB3YIOTCS TIPH WIJLTIOCTPAIIMH MHOKECTB PEIICHUH HEKOTOPHIX MPOCTEWITNX HEPAaBEHCTB C JIBYMs
MEPEMEHHBIMH U FIX CHCTEM.

5. Daemenmol npuKnaoHoll MamemamuKu.
Maremarnyeckoe mojenupoBanne. [IponenTtHple pacdersl. [IpnOnmkeHHbIE BBHIYHCICHHUS.
OcHoBHBIE TIpaBWiIa KOMOMHAaTOpWKH. OTHOCHTENbHAS YaCTOTa M BEPOSATHOCTh CIYYalHOTO COOBITHSI.
Krnaccudaeckoe onpenenenue BeposiTHoCcTH. HadanbHbIE CBEIEHUS O CTATUCTHKE.

OcHoéHas yeib — 03HAKOMHUTh YYAIUXCs C TIOHATUSAMU NIEPECTaHOBKH, Pa3MEIICHHUS, 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 codeTaHuid. [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 naHHO# TeMe ydaluecss 3HAKOMSTCS C HavajdbHBIMU CBEIACHHSIMU M3 TCOPHH BEPOSTHOCTEH.
BBoguTcsi TOHATHE «Ciy4yaiiHOE COOBITHE», «OTHOCHTEIbHAs 4YacTOTa», «BEPOSATHOCTh CIYYalHOIO
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. Yucnoevle nocnedosamenvnocmu.

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

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

[Tpu U3yueHUr TEMbl BBOJUTCS MOHSATUE MOCIICIOBATEIILHOCTH, Pa3bsCHICTCS CMBICIT TepPMUHA «N-
I 9iIeH MOoCIeNoBaTeIbHOCTHY, BHIPaOAThIBACTCS YMEHHE HUCIOJIb30BATh MHIEKCHOE 0003HadeHue. JTH
CBEJICHHS HOCAT BCIIOMOTATENIbHBIM XapakTep W HWCHONB3YIOTCH JUIS U3yYeHUS apU(PMETHUECKOU U
FEOMETPUYECKOHN IPOTrpECCUil.

Pabora ¢ dopmynamu N-ro 4iieHa W CyMMBI TIEPBBIX Ta YJICHOB MPOTPECCH, IMOMHMO CBOETO
OCHOBHOTO HAa3HAuY€HWS, IMO3BOJIIET HEOJHOKPATHO BO3BPAIIATHCS K BBIYUCICHUSAM, TOXKIECTBEHHBIM
MPeoOpa30BaHUsIM, PEIICHUIO YPABHEHHM, HEPABEHCTB, CUCTEM.

PaccmarpuBatorcst XapaKTEpUCTUYECKHE CBOMCTBa
apu(MeTH4ecKkol W TEeOMETPUYECKOH TPOrpecchii, YTO IMO3BOJISIET PACHIMPUTH KPYT MPEIiaraeMbIx
3ajad.

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 (umozosoe)
Ochosnas yenw. IIoBTOPUTH, 3aKpenuTh U 0000IUTL OCHOBHEIE 3YH, monmydenHbIe B 9 kiacce.
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1 HepagencrtBa 20 19 1
2 | KBagpatnunas QpyHKIusS 37 35 2
3 DneMEHTHI IPUKIIAJHOW MaTEMaTUKU 15 14 1
4 | YucnoBsle OCIEN0BATEILHOCTH 17 16 1
5 [ToBTOpCHME 9 9 -
6 PernonanpHblie mpoBepoyHbIE PaOOTHI 4 -
7 | Hroro 102 97 5




Kaneﬂnapﬂo - TEMAaTH4Y€CKO€ JIAHUPOBAHUE

No Ne
i ypoka | J[lara Hara OcHOBHBIE BHbI
ypoka Tema ypoka
/i no IUIaH pakr AeATeJIbHOCTH YYeHHKA
Teme
Hepasencmea (20 uacoe)
IloBTopenune. §1. Unciosblie HepaBeHcTBa. (3 yaca)
1 1 01.09 [ToBTOpEeHUEe OCHOBHBIX MOHATHH Kypca | Pacnosnaéames u IPUBOIUTH
8 kiacca IPUMEPBI YUCITOBBIX
2 2 06.09 UucoBble HEpaBEHCTBA HEPaBEHCTB, HEPABEHCTB C
3 3 06.09 YucaoBble HEPAaBEHCTBA [IEPEMEHHBIMH, JIMHENHBIX
§2. OcHOBHBIE CBOICTBA YHCJIOBBIX HepaBeHCTB (1 yac) HEPABEHCTB C OJHOM
— IIEPEMEHHON, TBOHHBIX
4 4 08.09 OcHOBHBIE CBOMCTBA YHCIIOBBIX P ’
HEpPaBEHCTB.
HEPaBEHCTB .
3. Ci1o:xeHHe ¥ YMHOKeHHEe YHCJI0BbIX HepaBeHCTB. QueHnBanmne Popayruposans.
§3. y p3 - N onpeodeneHus: CpaBHEHUS
HAYeHUsI BHIPAKEHUsI q
z z 1; 02513 ¢ pa Ce (3 uaca) JIBYX YUCEJI, PEUICHHS
. JIO’KCHUE YMCIIOBBIX HEPABCHCTB HEPABEHCTRA C OJTHOM
13.09 YMHOKEHHE YHCIIOBBIX HEPABEHCTB NIEPEMEHHOM, PaBHOCHUIIbHBIX
HEPABEHCTB, PEIICHUS
15.09 OneHrBaHUE 3HAYCHUS BHIPAKECHUS p P
CHCTEMBI HEPAaBEHCTB C
§4. HepaBeHcTBa ¢ oqHoii nepemennoii (1 uac) OJTHOM TIEPEMEHHOMH,
8 8 20.09 HepaseHcTBa ¢ 0IHON NEPEMEHHOI obmactu onpezeneHns

§5. PeleHue JIMHEHBIX HEPABEHCTB C OHOM NMepeMeHHOi. Ynca0BbIE

I

OMEKYTKHU

(5 yacoB)

9 9 20.09 YucaoBbIe TPOMEKYTKH

10 10 22.09 Pemenne nuHENHBIX HEPABEHCTB C
OJIHOW NIEPEMEHHOMN

11 11 27.09 Pemenue nuHENHBIX HEPABEHCTB C
OJTHOW NIEPEMEHHOMN

12 12 27.09 Pemenue 3ananuii cBomammxcs K
PEIICHHUIO TMHEWHBIX HEPABEHCTB

13 13 29.09 Pemenne 3amanuii cBOAAIIMXCS K

PCHICHUTIO JIMHEMHBIX HCPAaBCHCTB

§6. Cucrembl

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

14 14 04.10 IlepeceueHne YNCIOBBIX TPOMEKYTKOB

15 15 04.10 Cuctembl TMHEHHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOM

16 16 06.10 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOU

17 17 11.10 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOU

18 18 11.10 3ananuii, CBOJAIIMECS K PEHIEHUIO
CHCTEMBI JINHEHHBIX HEPABEHCTB

19 19 13.10 O0630pHbII YPOK 1o TeMe
«HepaBeHcTBa»

20 20 18.10 KonTpoabnasi padora Nel mo Teme

«HepaBencTBa»

BBIPAKCHHUS;
CB01iCMEa YUCITIOBBIX
HEPaBEHCTB, CIOKEHUS U
YMHOXKEHHS YHCIIOBBIX
HEPaBEHCTB

Jlokazviéams.: CBOWCTBA
YHUCJIOBBIX HEPABEHCTB,
TEOPEMBI O CIIOKEHUU U
YMHOKEHHH YHUCITOBBIX
HEPaBEHCTB.

Pewamv nuHeiinbie
HEpaBEHCTBA. 3aMHChIBATh
pELICHUs] HEPABEHCTB U UX
CHCTEM B BHJIC YMCIIOBBIX
MIPOMEKYTKOB,
00BbeIMHEHNUS, TIepECCUCHUS
YHUCIIOBBIX MPOMEKYTKOB.
Pemrats cucremy
HEPaBEHCTB C OJIHOM
nepemMeHHoM. OLleHUBaTh
3HAYEHHE BBIPAKEHUSI.
N3obpaxats Ha
KOOPJAMHATHOM IIPSAMOM
3a/IaHHBIC HEPABEHCTBAMHU
YHCJIOBBIE TPOMEKYTKU

Keaopamuunaa ¢pynkyusa (37 uacos)




§7. lloBTOpeHue u pacmupenue cBeaeHunii 0 pyHkuuu (2 yaca)

21 1 18.10 [ToBTOpEHME U paclIupeHrE CBEAECHUI
0 GpyHKIUN

22 2 20.10 [ToBTOpPEHUE U paclIupeHrE CBEACHUI
0 GpyHKIUN

§8. CBoiicTBa ¢pynkunu (3 yaca)

23 25.10 Hymu pynxmm

24 25.10 [TpomMeXyTKH 3HAKOIIOCTOSTHCTBA
byHKIIIHN

25 5 27.10 [IpomexxyTku Bo3pacTaHusl U yObIBAHUS
byHKIIIHN

§9. MocTpoenue rpadpuxa pynxkuun y=kf(X) (2 uaca)
26 6 08.11 [Moctpoenwue rpaduka dpyukimu Y=Kf(X)
27 7 08.11 [Moctpoenue rpaduka pynkimu y=Kf(X)
§10. IMocTpoenue rpadpuxos pyuxuuu y=Ff(xX)+b u y=f(x+a) (3 uaca)

28 8 10.11 [Toctpoenue rpaduka QyHKIHH
y=f(x)+b

29 9 15.11 [Toctpoenue rpaduka QyHKIHH
y=f(x+a)

30 10 15.11 [Toctpoenue rpadukoB GpyHKINN

y=f(x+a)+b u y=Kf(x + a)?+b

1. KBagparuunas

¢pyHkuus, ee rpaguk u cpoiictea (64acos)

Onucwviéamsb TIOHATUE
(GYHKIINH KaK paBuIIa,
yCTaHABIMBAIOLIETO CBS3b
MEXIY DJIEMEHTaMH JIBYX
MHO>KECTB.
Dopmynuposamy:
onpeoeieHus.; HyIs
(GYHKLIMHT; TPOMEKYTKOB
3HAKOMOCTOSIHCTBA
byHKIMY; QYHKIAH,
BO3pacTaroleu
(yOwIBaromeii) Ha
MHO>KECTBE; KBaJ[paTUYHOM
(GyHKIMHU; KBaAPATHOTO
HEPaBEHCTBA;

ceolicmea KBaJpaTHIHON
byHKIIY;

npasua TOCTPOCHUS
rpaduKoB QYHKIUH C
MOMOIIBIO TPeoOpazoBaHut
Buja f(X) — f(X)+a;

f(x) — f(x + a); f(X) — kf(x).
Cmpoums Tpaduxu
(GYHKIH ¢ TOMOIIBIO
npeoOpa3oBaHuii

suza f(x) — f(x) + a;

31 11 17.11 KBanpartuunas ¢pyHkius f(X) — f{x + a); Fx) — Kf(x).
32 12 22.11 Anroputm  moctpoenuss  rpaduka | Cmpoums rpapuk
KBaJpaTUUHON (HYHKIIUH KkBaapatuuHoil ¢pyHkuuu. [1o
33 13 22.11 [Moctpoenue rpaduka KBaapaTHuHOH | TPadUKy KBaApaTHYHOM
byHKIAN (GyHKINU ONTUCHIBATH €€
34 14 24.11 [Moctpoenne TpaduKa KBaJpaTHYHOl | CBOMCTBA.
GyHKIIHT Onucvleams CXeMaTUIHOE
35 15 29.11 CaoiicTBa KBaipaTUYHON (DYHKIIUU pacrosioxeHne napadoibl
36 16 29.11 CaoiicTBa KBaipaTUUHON (PYHKIIUN giig;i;?if:ﬂosf;ziimc
37 17 01.12 O0630pHBII YpOK o TeMe | cTapiiero kodddunrenrta u
«KBagpatuunas ¢pyHkius, ee rpaQuk U | IMCKPUMHUHAHTA
CBOWCTBa» COOTBETCTBYIOIIETO
38 18 06.12 Kontpossnass pa6ora Ne2 mo Teme | KBapaTHOTO TPEXUJICHA.
«KBagparuunas byHkuus, ee
rpaguk u cBOHCTBa»
§12. Pemienne kBaJpaTHbIX HepaBeHCTB (6 yacoB)
39 19 06.12 AJNTOPUTM pENICHHs KBaIpaTHBIX P
ewams KBaJpaTHBIE
HCpABCHCTE HEpaBEHCTBA, CIIOJIb3YS
40 20 08.12 Pemenne kBagpaTHBIX HEPABEHCTB CXEMY PACTIONOKEHHS
41 21 13.12 Pemenue kBaapaTHBIX HEPABEHCTB napaboJibl OTHOCUTEIBHO
42 22 13.12 Pemenne kBagpaTHBIX HEPABEHCTB ocn abemmcc.
43 23 15.12 3amgaHus, CBOASIINECS K PEIICHUIO

KBaJPAaTHBIX HEPABEHCTB




44 24 20.12 3amanusi, CBOJIAIINECS K PEIICHUIO

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

45 25 20.12 I'paduueckuii MeTOJ peIIeHUs! CHCTEM
ypaBHEHUH C IByMsI IEpEMEHHBIMU

46 26 22.12 Pemenue cucrem ypaBHEHUI METOI0M
MIOJICTAHOBKHU

47 27 27.12 Pemrenue cucreM ypaBHEHUN METO0M
MI0JICTAHOBKHU

48 28 27.12 Pemenue cucrem ypaBHEHU METOOM
CIIOKEHHSI

49 29 29.12 Merton 3aMeHbI IEPEMEHHBIX TIPH
pELICHUU CUCTEM YPAaBHEHUIN

50 30 10.01 OrnpezenieHne KOJMYECTBA PELLICHUM
CUCTEMBbI YPaBHEHHM

§14. MaremaTnueckoe MoJenpoBanme. Pemenne 3a1a4 ¢ noMoumb10

CHUCTEM ypaBHeHI/Iﬁ BTOpOﬁ CTCIICHAN

Onucwvieams rpadudeckuii
METO/] PELICHHS CUCTEMBI
JBYX YPaBHEHUH C JBYyMs
IIEPEMEHHBIMH, METO
MOJICTAHOBKHU U METOJ
CJIOKECHMS JUUIs] pELICHMUS
CUCTEMBI JIByX YPaBHEHHUI C
JIBYMsI IEPEMEHHBIMU, OJJHO
U3 KOTOPBIX HE SIBJISETCSA
JVMHEUHBIM.

Peuiamb TEKCTOBEIE 3aJa4u,
B KOTOPBIX CUCTEMA ABYX

(S yacos) YPaBHEHHUH C IBYMs
o1 31 10.01 Matemaruueckas MOJIEb 3aauu [IEPEMEHHBIMH SIBIISCTCS
52 32 12.01 DTarnbl pelieHus MPUKIaIHON 3a1a4u MaTEeMaTHIECKON MOZCIIBIO
pealibHOTO Mpoliecca,
53 33 17.01 Perienue npukiagHbIX 3a1a4 C ¥ MHTEPIIPETHPOBAT
MTOMOIIIBIO0 CUCTEMBI YPaBHEHUH C PE3YIIbTAT PELLICHHsI
JIBYMsI IEpEMEHHBIMU CHCTEMEI
54 34 17.01 Pemrenue 3a1au ¢ TOMOIIBIO CUCTEM IIpugodums npumepoi
YPaBHEHMH BTOPOH CTEHEHH MaTEeMaTUYECKNX MOJEIIEH
55 35 19.01 Pemenne 3ama4d ¢ TOMOIIBIO CUCTEM peabHBIX CHTyaHHﬁ;
ypaBHEHUI BTOPOI cTENEeHU MPHUKIIATHBIX 33724
56 36 24.01 OO630pHBI ypok 1o Teme «Pemmenue | Onucwvieams drams peleHus
KBaJIPATHBIX HEPABEHCTRBY MPUKIIAIHON 3a/1a4H.
57 37 24.01 KonTtpoabsnas pa6ora Ne3 mo reme
«PelneHue KBaAPATHBLIX HEPABEHCTB.
Cucrembl ypaBHEeHUI ¢ AByMs
nepeMeHHbIMI»
I'nasa 3. Inemenmot npuknaonoi mamemamuxu (15 uacos)
§15. IlpouenTHsble pacuersl (2 yaca) IIpusooums npumepul:
58 1 [IporieHTHBIE pacueTsl npUOIMKEHHBIX BEIUYUH;
59 2 IIpouieHTHBIE pacueTsl HCTOTB3OBAHIA
KOMOWHATOPHBIX MPaBHIT
§16. AOCOJIIOTHAA M OTHOCUTEJIbLHAA NOrpeIHoOCTH (1 qac) CYMMBI U IIPOU3BEACHUS,
60 3 AGCOMIOTHAS M OTHOCUTENbHAS CITy4alHBIX COOBITHIH,
NOTPEIHOCTH BKJIIOYasi JOCTOBEPHBIC U
§17. OcHoBHBIE NpaBHJIa KOMOMHATOPUKH (3 Yaca) HEBO3MOJKHBIC COOBITHS,
OTIBITOB C PABHOBEPOSITHHIMU
61 4 KomOunatopHoe paBuiio CyMMBbI MICXOIAMI; TIPEICTaBICHHS
62 5 KoMb6unaTopHOe nipaBmiio CTaTUCT. IaHHBIX B BUIC
TIPOU3BECHUS TabJIMIL, IMarpamm,
63 6 Kom6unaTopHoe npaBuiio rpaduKoB; HCIOJIb3OBAHM
IPOM3BE/ICHIS BEPOSTHOCTHBIX CBOHCTB

§18. YUacToTa U BepOSITHOCTH CJIy4ailHOT0 coObITHSL (2 yaca)

OKPY>KarOINX SBJICHUN.




64 7 09.02 YacToTa 1 BEpOSITHOCTH CITY9aifHOTO
cOOBITHS

65 8 14.02 YacToTa 1 BEpOSTHOCTH CIIY9aifHOTO
cOOBITHS

§19. Kuaccuueckoe onpejesieHne BepOSATHOCTH (2 yaca)

66 9 14.02 Knaccudeckoe onpezneneHue
BEPOSITHOCTH

67 10 16.02 Kinaccuueckoe onpenenenue
BEPOSITHOCTH

§20. HauanbHble cBeleHHUs 0 cTaTucTHKe (3 yaca)

68 11 21.02 Co6op nannbix. CriocoOsl
MIPEJICTABIICHHS JAHHBIX M UX aHAJIN3

69 12 21.02 CratucTuueckue XapakTepUCTUKH JUIs
aHaJn3a JIaHHBIX

70 13 28.02 Pemrenune craructrdeckux 3amad

71 14 28.02 O030pHBIN ypoK IO TeMe «JIEMEHTHI
MPUKIIATHON MaTEMaTUKI)

72 15 02.03 KountpouabHasi pa6ora Ned no reme

«J1eMeHThI MPUKJIATHOM
MaTeMaTHKH»

Dopmynuposamo:
onpedeneHus: abCOMIOTHON
MOTPEIIHOCTH,
OTHOCHUTEIILHON
MOTPEIIHOCTH,
JIOCTOBEPHOTO COOBITHUS,
HEBO3MOKHOT'O COOBITHS;
KJIACCUYECKOE OIpE/IETICHUE
BEPOATHOCTH;

npaesuna; KOMOMHATOPHOE
IIPABUJIO CYMMBI,
KOMOWHATOPHOE MTPABHIIO
POU3BEICHUSI.

[TosicHATH ¥ 3aMKUCHIBATH
bopMyITy CIOKHBIX
npoueHTos. [IpoBoauTs
MPOLIEHTHBIE PACUYETHI C
UCTIOJIb30BaHUEM CIIOKHBIX
IPOIICHTOB.

Haxooums TOYHOCTH
NpUOIMKEHUS TI0 TaOInIe
npUOIIK. 3HAYCHUI
BeIMYMHEL. VcIoiib30BaTh
paznuuHbie GOpMBI 3aIUCU
MPUOJIMK. 3HAYCHUS
BennurHbl. OLIEHUBATh
npUOJIIIK. 3HaYEHHE
BEJIMYMHBI.

IIpo6ooums ONBITHI CO
CIIy4aifHBIMHU HCXO/IaMHU.
[TosicHATH ¥ 3aUCHIBAThH
dbopMyny HaXOXKIECHUS
YaCTOTHI CIIy4alHOTO
coObITHs. ONUCHIBATH
CTaTHCTUY. OI[CHKY
BEPOSATHOCTH CIYYaiHOTO
cobbiTus. Haxonutsb
BEPOATHOCTH CITy4aifHOTO
COOBITHS B OMBITAX C
PaBHOBEPOSTHBIMU
HCXO/IaMHU.

Onucvigams dTaIbl
CTaTUCTHY. HCCIIEIOBAHUSI.
OdopmitsaTe HHP-1IUIO B
BHUJIC TAOJIHII U JHATrPAMM.
W3Bnekars und-1uio u3
Ta0JIHI] ¥ TUarpamm.
HaxonuTh 1 npuBOAUTH
MIPUMEPHI HCITONTb3-51
CTaTHCTUYECKUX
XapaKTePUCTUK
COBOKYITHOCTH JJAHHBIX:




cpenHee 3HAUYEHHE, MOJa,
pa3max, MeIuaHa BEIOOpKU

Yucnoevie nocnedosamenvnocmu (17 uacos)

§21. Yucaosble nociienoBareabHocTu (1 yac)

73 1 07.03 YucIioBbIE IMOCIIE0BATENIBHOCTHA
§22. Apudmerundeckas nporpeccusi (4 yaca)

74 2 07.03 Apudmernueckas mporpeccus

75 3 09.03 Apudmerrdeckast Iporpeccus

76 4 14.03 Apudmerrdeckast Iporpeccus

7 3) 14.03 Apudmernueckas mporpeccust

§23. Cymma N nepBbIX 4

JieHOB apuMeTHdeckoii mporpeccun (3 yaca)

78 6 16.03 CymMa N epBBIX YJICHOB
apu(METHIECKON IPOTPECCUU

79 7 21.03 CymMa N epBbIX YJICHOB
apu(METHIECKON IPOTPECCUU

80 8 21.03 CymMa N epBbBIX YJICHOB
apu(METHIECKON IPOTPECCUU

§24. I'eomeTpuueckasi nmporpeccusi (3 yaca)

81 9 23.03 I'eomerpurueckas nmporpeccus

82 10 04.04 ['eomerpuueckas mporpeccus

83 11 04.04 I'eomerpurueckas nmporpeccus

§25. CymMma N nepBbIX 4I1€HOB reOMeTPUYECKON NMPOrpeccun
(2 yaca)

84 12 06.04 CymMma N nepBbIX YICHOB
T€OMETPHUECKON TPOTPECCUH

85 13 11.04 CymMma N nepBbIX YIEHOB

reOMETPUUYECKOIN MPOTrpeccuu

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

86 14 11.04 Cymma 0eCKOHEYHOM TeOMEeTPUYECKOM
POrpeccuu

87 15 13.04 CymMa 6ecCKOHEeUHON TeoMeTpHUYeCcKOn
IPOrPecCcuu

88 16 18.04 O0630pHbI ypok mo Teme «Huciosbie
MIOCIIE0BATEIbHOCTH

89 17 18.04 Konrposabnasi padora NeS mo teme

«Uucy10BBIE mocj1eA10BaTCJIbHOCTH »

IIpusooumvnpumepsbi: mocie
JIOBATEIbHOCTEMN; YHCIOBBIX
MOCJIEIOBATEILHOCTEH, B
YaCTHOCTH apu(pMeTHIECKON
U T€OMETPUYECKON
IPOTrPECCHil; UCTIOIb30BAHUS
IIOCJIEIOBATEIIbHOCTEN B
peaIbHOM JKU3HHU; 3a/1a4, B
KOTOPBIX pacCMaTpPUBAIOTCS
CYMMBI C 0€CKOHEUYHBIM
YHCIJIOM CJIaraeMbIX.
Onucvleams. TIOHATHE
HOCJIEI0BAaTENbHOCTH, YIEHA
MOCIIeI0BATEIbHOCTH,
CIOCOObI 3aJJaHUs
MOCIIEI0BATEIbHOCTH.
Buiuucnsamo unensl
MOCIeI0BATEIbHOCTH,
3alaHHOM (POpMYIION N-ro
YJIeHa WIH PEKYPPEHTHO.
Dopmynuposamy:
onpeodenenus: apupmMeTudec
KOU ITPOrpeccuy,
reOMETPUYECKON
IIPOrPECCHH;

€6801icmea 4JICHOB
r€OMETPUYECKON U
apupMeTHIeCcKon
IIPOTPECCHIA.

3aoasame apupMeTHUECKYIO
Y TEOMETPUUYECKYIO
IIPOrPECCUH PEKYPPEHTHO.
3anucvlieamo n noscruams Go
pMyJIBI OOIIETo YjeHa
apudMeTUIECKOn 1
reOMETPUYECKON
MIPOTPECCUM.

3anucvisamsv U doxkazvlieams.
bopMyITBI CYyMMBI N TIEPBBIX
YJIEHOB apu(hMETHIECKOM U
r€OMETPUYIECKOI
nporpeccuii; popmyIisl,
BBIPAKAOIIME CBOMCTBA
YJIEHOB apu(hMETHIECKOM U
r€OMETPUYIECKOM
IIPOTPECCUI.

Boruucnams cymmy
OecKoHeuHOU
reOMETPUYECKOI




MIPOTPECCHH, Y KOTOPOH | q |
< 1. IlpencraBisith
OecKkOHEeYHbIE
NIEPUOANYECKHE JPOOH B
BUJIe OOBIKHOBEHHBIX
Iloemopenue u cucmemamuszayus yueoHo20 mamepuaia
(9 uacos)
90 1 20.04 IIpoMe:kyTouHasi aTTecTALUS
91 2 25.04 JleficTBUS ¢ pariioOHATBHBIMH JIPOOSMH
92 3 27.04 CBolicTBa CTEIEHU C LEJIBIM
oKa3aTeaeM
93 4 04.05 CgoiicTBa apuhMeTUIECKOTO
KBaJIPATHOT'O KOPHS
94 5 11.05 KBampatusle  ypaBHenus. Teopema
Buera
95 6 16.05 Cucrembl JHMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU
96 7 16.05 KBanpatnunas ¢yHkuus, ee rpaduk u
CBOMCTBA
97 8 18.05 Pemrenne kBagpaTHBIX HEPABEHCTB
98 9 23.05 Cucrempl  ypaBHEHUH C  OByMs
MIePEMECHHBIMU

Pezepe (4 uaca)

99 1 23.05 DneMeHTHl IPUKIIaHOW MaTeMaTHKH

100 2 25.05 Pemrenne 3aganguit OI'D

101 3 Pemrenne 3aganuit OI'D
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