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IHosicHuTEILHAA 3aNIUCKA.

1. PaGouas mporpamma 1o anredpe s 9 kinacca cocTaBieHa Ha OCHOBE
aBTOPCKOM MporpamMmsbl mpenMeTHoi auHuK cucteMbl Y MK «Anroputm ycnexa» no anredpe 7-9
kimaccoB A.I'. Mepzmsak, B.b. Ilonmonckuii, M.C. flkup, B COOTBETCTBMM C TpeOOBaHMAMHU K
pe3ysbTaTaM OCBOEHUSI OCHOBHOM oOpa3zoBarenbHOM mporpaMMbl MOY COLL Ne4 ¢. OkTsi6ppckoe
U HampasJieHAa Ha JOCTWKEHUE YYallUMMCS JMYHOCTHBIX, METAIIPEIMETHBIX W IPEIMETHBIX
pe3yapTaToB 1o anredpe.

2. Hcnons3yemprii YMK BrirouaeT: yuyeOHUK Al 0011e00pa3oBaTelbHBIX KJIACCOB
Anrebpa. 9 xnacc. A.I'. Mepsmsk, B.b. Ilononckuii, M.C. Sxup . — M.: Benrana-I'pad, 2014,
nunaktuueckue matepuaisl, A.I'. Mepsnsk, B.b. [Tononckuit, E.M.Pabunosuy, M.C. Skup .

3. Vuebnsiii mman MBOY COIIl Ne 4 ¢. OkTsa0pbckoe mpemycMaTpuBaeT B 9 kiacce
u3ydeHue anredpsl B oobeme 102 vaca B rof, 3 yaca B HEZIEIIO.

4. [Tnanupyemble pe3yabTaThl OCBOEHUS yueOHOro npeamera « Anredpa» B 9 kiacce.

Nzydenue anreOpsl B 9-oM KjlacCe OCHOBHOW ILIKOJIBI Ja€T BO3MOXKHOCTh 00Y4atOIUMCS
JOCTUYb CIEAYIOLUUX PE3YJIbTaTOB PA3BUTHUSA:

B IUYHOCMHOM HAIIPABJICHUUN:

1) BocnmuTaHUWE POCCHUUCKON TIpa’kJTaHCKOM HIEHTUYHOCTH: MNATPUOTHU3MA, YBAXKEHHS K
OteyecTBY, OCO3HAHUs BKJIaJa OTEUECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBOM HAyKH;

2) OTBETCTBEHHOE OTHOLIEHHWE K YYEHHUIO, TOTOBHOCTb M CIOCOOHOCTh OOydarouuxcs K
CaMOpa3BUTHIO M CAMOOOPA30BAaHUIO Ha OCHOBE MOTHBALMU K 00YYEHHIO U TIO3HAHUIO;

3) oco3HaHHBIM BHIOOPp U TOCTPOEHUE JajJbHEHIIEW WHAUBUIYAIbHOM TpPaeKTOPUHU
oOpa3oBaHusi Ha 0a3e OpPHUEHTUPOBKM B Mupe npodeccuid U mnpodeccHoHATbHBIX
MPEANOYTEHUI C Y4ETOM yCTONYMBBIX NIO3HABATEIIBHBIX HHTEPECOB, @ TAK)KE HA OCHOBE
(dbopMUpOBaHMsS YBAXKUTEIBHOIO OTHOLIEHUS K TPYIy, Pa3BUTHE OMBITa y4acTUs B
COLMAIIBHO 3HAaYUMOM TPYJIE;

4) yMeHHEe KOHTPOJUPOBAaTh TMpOIECC U pe3ylbTaT Yy4yeOHOW M MaTeMaTH4eCKOU
NEeATENbHOCTH;

5) KpUTUYHOCTh MBILIUICHUS, WHUIMATHBA, HAaXOJYUBOCTb, AKTMBHOCTb IPHU pEIIECHUU
MaTeMaTHYECKHUX 3a/]a4.

B MemanpedmeMHOM HalpaBJICHHUMU:

1) yMeHHe caMOCTOSTEIBLHO ONPEACIISATh [IEJTH CBOCTO O0OYUCHHSI, CTABUTH U (POPMYITUPOBATH
IU1s ce0s HOBBIE 3aa4u
B yuébe:
* Ppa3BUBAaTh MOTHBBI M HHTEPECHl CBOCH MO3HABATEILHON NEATCIHHOCTH;
* YMEHHE COOTHOCHUTh CBOM JEUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYIIECTBIIATh KOHTPOJIb CBOCH NEATCIbHOCTH
B IIpoIecce JOCTHXEHUS pe3yibTara:
*  ompeAensTh CHocoObl JEHCTBHM B paMKaxX MPEIIOKEHHBIX YCIOBUM H
TpeOoBaHuU;
*  KOPPEKTHUPOBaTh CBOM JCHCTBUSA B COOTBETCTBUH C HM3MCHSIOIICHCS
CUTyaluei;

2) yMeHHE OIpenessaTh IMOHATUS, CO3/laBaTh OOOOIIEHUS, yCTaHaBIMBATh AaHAJIOTHUH,
KJIaCCH(UIIUPOBATh, CAMOCTOSTEILHO BBIOMPATh OCHOBAHUS W KPUTCPHH  JUIA
KJIaccudukanuu;

3) ymMeHue yCTaHABIWMBATh NPUYUHHO-CIEJICTBEHHBIC CBSI3M, CTPOUTH JIOTHYECKOE
paccykaeHue, yMo3akiaoueHue (MHIyKTUBHOE, ETyKTUBHOE U M0 aHAJOTHU) U JeNaTh
BBIBOJIBI;



4) pa3BUTHE  KOMIIETEHTHOCTM B  OOJacTHM  MCHOJb30BAaHUSA  HMH(OPMAILIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHH;

5) mepBOHauaJbHBIE MpPEJICTaBICHUS 00 HAEIX M O METoJaX MaTeMaTUKH Kak o0
YHUBEPCAIILHOM SI3bIKE HAayKW M TEXHHKH, O CPEJCTBE MOJCIUPOBAaHUS SIBICHUN W
IIPOLIECCOB;

6) yMeHHe BUIETh MATEMATHYECKYIO 3a]ja4y B KOHTEKCTE MPOOJIEMHON CUTyallMH B JPYTHX
TUCIUIUINHAX, B OKPY’)Kalollel >XU3HU; YMEHHE HAaXOAUTh B Pa3IUYHBIX HMCTOYHUKAX
nH(}OPMANIHIO, HEOOXOAUMYIO JUIsl pENICHHS] MAaTeMaTHIECKUX TIPOOIJIeM, U TIPEIICTABISATh
e¢ B MOHATHOU (popme, MPUHUMATH pEIIeHHE B YCIOBMIX HEMOJHON MM M30BITOUHOM,
TOYHOM WJIM BEPOATHOCTHON MH(pOpMaLny;

9) yMmeHHe MOHUMATh M UCIOJIb30BaTh MaTeMaTUYECKUE CPEACTBA HATJAIHOCTU (TpaduKH,
Ta0JHIBI, CXEMBI U JIp.) U WIUTFOCTPALlUU, HHTEPIIPETAIINH, apTyMEHTAIUH;

10) ymeHHe BBIABUIaTh THIOTE3bl NPU PEIICHUU 3a/ayd, NOHMMATh HEOOXOJUMOCTb HMX

MIPOBEPKH;

11) moHMMaHuE CYIIHOCTH QJITOPUTMUYECKUX NPEANUCAHUI U yMEHHME JeHWCTBOBaTh B

COOTBETCTBUU C TPEIIOKEHHBIM aJTOPUTMOM.

B npeoMemHnom HallpaBJICHHUU:

BoinycKHUK HayuuTes B 7-9 kjaccax (A7 MCIONB30BaHHMS B TIOBCEAHEBHOM KHM3HM U
o0ecrniedyeHrs BO3MOKHOCTH YCIIEIIHOTO IPOAOIKeHNs 00pa3oBaHus Ha 6a30BOM YPOBHE)

Dnemenmol meopuu MHOMCECNE U MAMEMAMUYECKOU J1I02UKU
OnepupoBatb Ha ©0a30BOM YpOBHE MOHATUSMH: MHOXECTBO, JJIEMEHT MHOXECTBA,
IIOJMHOKECTBO, IIPUHAJIEIKHOCTD;
3a/1aBaTh MHO’KECTBA MIEPEUNCICHUEM UX DJIEMEHTOB;
HaXOJUTh NepecedeHre, 00beAMHEHNE, TOIMHOKECTBO B IPOCTEHUIIINX CUTYyalIUsX;
MIPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI ISl HOATBEPKACHUS CBOUX BBICKA3bIBAHUI.

B nosceonesnoti scuznu u npu usyueHuu opyaux npeomemos:

WCIIONIh30BaTh TpauuecKoe MpeACcTaBICHUE MHOXKECTB ISl OMMCAHUS PEATHHBIX MPOIECCOB U
SIBIICHUH, IPU PEUICHUH 33/1a4 IPYTUX YIeOHBIX MPEIMETOB.
Yucna
paIoHaIbHOE YHCII0, apu(PMETHUECKUI KBaIpaTHBIN KOPEHB;
OIICHHUBATh 3HAYEHNE KBAJIPATHOTO KOPHS M3 MOJIOKUTEIBHOTO LEJIOT0 YUCTa;
pacrno3HaBaTh palMOHAJIbHbIE U HPPALMOHAIIBHBIC YNCIIA;
CpaBHMBAThH YHCIIA.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

OLICHUBATb PE3YJIbTAThI BBIYMCIICHHUN NPY PEIICHUH MPAKTUYECKUX 3a7a4;

BBIIIOJIHATH CPABHEHUE YKCEII B PEAIbHBIX CUTYALMIX;

COCTABJISITh YMCJIOBBIE BBIPAKECHHs IIPU PELICHUM IMPAKTHYECKUX 3a1ad W 3a4ad U3 JPYyrux
yueOHBIX IPEAMETOB.

Toorcoecmeennvie npeodpazoeanus
HCIOJIb30BaTh (HOPMYJbl COKPALLIEHHOTO YMHOKEHUSI (KBaJapaT CyMMbl, KBajapaT pa3HOCTH,
Pa3HOCTh KBAAPATOB) JUIsSI YIPOIICHUS BHIYMCICHUIN 3HAUCHUH BBIPAKCHHIA;
BBIIIOJIHATh HECJIOXHbIE MpeoOpa3oBaHUs JPOOHO-IMHEHHBIX BBIPAKEHUNH M BBIPAXKEHUH C
KBaJIpaTHBIMU KOPHSIMHU.

B nosceonesnou srcuznu u npu usyuenuu opyux npeomemos:

MOHUMATb CMBICJI 3alIUCHU YUCJIa B CTAHAAPTHOM BUJIC;
OICpHUpPOBATH HA 0a3oBOM YPOBHC IMOHATHUEM «CTaHAAPTHAA 3allMCh YUCIIay.

Ypaenenus u nepasencmea
OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMH: PAaBEHCTBO, YMCIOBOE PAaBEHCTBO, YpaBHEHUE,
KOpPEHb yPABHEHUS, PEIICHUE YPABHEHNS,



IIPOBEPSTH CIPABEIIMBOCTD YUCIOBBIX PABEHCTB;
peliath KBaJpaTHble ypaBHEHUS 10 (GopMyJie KOpHEH KBaIpaTHOIO ypaBHEHUS;

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

COCTaBJIATh U PEIIATh JIMHEWHBIE YPABHEHUS IIPHU PELICHUN 3a/1a4, BOZHUKAIOIINX B JPYTUX

yueOHBIX TpeaMeTax.

Dyukyuu
Haxoauts 3HaueHne GyHKIUY 110 3aJaHHOMY 3HAUYEHHUIO apTyMEHTa;
HaXOJUTh 3HAUEHHE apryMEeHTa I10 3aJaHHOMY 3HAYEeHHUIO ()YHKIIMU B HECTIOXKHBIX CUTYaIHsIX;
OTIpEeIEIIATh MOJIOKEHHE TOUYKHU 110 €€ KOOpJIAMHATaM, KOOPAUHATHI TOYKHU 10 €€ MOJO0KEHUIO Ha
KOOpJAMHATHOM IUIOCKOCTH;
no rpaduKy HAaXOAUTh O0JIACTh ONpPENEICHUS, MHOXECTBO 3HAYEHWH, HYIH (YHKIUH,
MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEXKYTKH BO3pacTaHUs W YOBbIBaHUS, HauOousbliee U
HaMMEHBIIIEe 3HAYCHUS (PYHKIINH;
CTPOUTH TpadUK JTUHEHHON QYHKIINHU;
MIPOBEPSATh, SIBISIETCS JM JaHHBIM Trpaduk rpapukoM 3adaHHON (QYHKIUHM (JIMHEHHOMH,
KBaJIpaTUYHOM, 0OpaTHON MPONOPLUOHATBHOCTH);
OTpeAeATh NPUOIMKEHHbIE 3HAYEHHUSI KOOPAUHAT TOYKHU IIepecedeHusl rpapUuKoB (YyHKIIHIA;

B nosceonesnoii sorcuznu u npu uzyueHuu Opy2ux npeomemos:

HCII0JIb30BaTh I'paUKK peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH ISl ONpeseeHHs] UX CBOICTB
(HanOonplIMe W HAUMEHbIIWE 3HAYCHMs, MPOMEXKYTKHU BO3pACTaHHs U YObIBaHMSA, OO0JIACTH
MOJIOKUTEIBHBIX U OTPULIATENIbHBIX 3HAYEHUH U T.11.);

UCIOJb30BaTh CBOWMCTBA JIMHEHHON (YHKIMU U ee TpapHK HpU PELICHUH 3aJad U3 JIPYrHx
y4eOHBIX IPEIMETOB.

Texcmoevie 3a0auu
PemmaTth HecOKHBIE CIOKETHBIC 33/]a4M Pa3HBIX THIOB Ha BCe apu(MeTHYeCKUe NeHCTBUS;
CTPOUTDH MO/JIEIh YCJIOBHS 3a/1a4H (B BHJI€ TAOIUIIBI, CXEMBbI, PUCYHKA WU YPaBHEHUS ), B KOTOPO
JTaHbl 3HAYEHUS ABYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUUH, C LEJbI0 TOMCKA PEIICHUS 3a1a4H;
OCYIIECTBIISATH CIIOCOO MOUCKA PEIISHUs 33/1a4H, B KOTOPOM PACCYKIEHUE CTPOUTCS OT yCIOBUS
K TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBUIO;
COCTABJISITH TUTAH PEIICHUS 3a/1a4u;
BBIJIEJISTH 3TAlbl PELICHUS 3aa4H;
WHTEPIPETUPOBATH BEIUUCIUTEIbHBIE PE3YIHTATHI B 33/1aU€, UCCIE0BATh MOTYUYEHHOE PEIICHUE
3a1a4H;
penaTh HECIOXKHBIC JIOTHUYECKHUE 33]]a4l METOJIOM PACCYKIACHUM.

B nosceonesnoii srcuznu u npu uzyuenuu opy2ux npeomemos:

BBIIBUTATh THIIOTE3bl O BO3MOXKHBIX TPEACTbHBIX 3HAUYCHUSX HCKOMBIX B 3aJa4e BEIHMYWH
(menaThb NPUKUIKY).

Hcmopua mamemamuxu
OnuceiBaTh OTAENBHBIC BBIJAIOIINECS Pe3yIbTaThl, NOJYyYEHHBIC B XO/I€ PA3BUTHUS MAaTEeMaTUKH
KaK HayKH,
3HAaTh MPUMEPHl MaTEMaTHUYECKUX OTKPBITUH U UX aBTOPOB, B CBS3M C OTEUECTBEHHOWU H
BCEMUPHON UCTOPHUEH;
MMOHUMATh POJIb MAaTEMAaTUKH B pa3BuTuu Poccuu.

Memoowvt mamemamuxu
Br10uparh moaxoasSImuii n3y4eHHBIH METOJ JUIs PEIICHUS N3YYEHHBIX THIIOB MaTEMAaTUYECKUX
3azay;
[IpuBOIUTE pUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYIKAIOIIEH JEHCTBUTEILHOCTH
Y IPOM3BEJEHUSAX HCKYCCTBA.



BhINyCKHUK MOJYYUT BO3MOKHOCTh HAYYHUThCS B 7-9 Kjaaccax (i1 o0ecredeHus: BO3SMOKHOCTH
YCHEIIHOTO MPOI0JKEHUsI 00pa3oBaHMsI Ha 6a30BOM U YTITyOJIEGHHOM YPOBHSIX)

Dnemenmovl meopunu MHONCECHE U MAMEMAMUUECKOU J102UKU

* MHOJXECTBO, XapaKTEPUCTUKHM MHOXXECTBA, D3JEMEHT MHOXXECTBA, IIyCTOE, KOHEYHOE U
OECKOHEYHOE MHOXKECTBO, IIOJIMHOKECTBO, MPHHAJJIEKHOCTb, BKIIOUEHHE, PaBEHCTBO
MHOKECTB;

* u300pakaTb MHOKECTBA U OTHOILIEHNE MHOXECTB C MOMOIIBIO0 KPYyroB Jiiepa;

*  ONpeeNsATh NPUHAIEKHOCTh DJIEMEHTA MHOXKECTBY, O0bEJMHEHHUIO U IEPECEUEHUIO MHOXKECTB;

* 3ajJ]aBaTh MHOXECTBO C TIOMOIIIbIO MIEPEUUCIIECHUS JIEMEHTOB, CIIOBECHOTO OIUCAHMUS;

* ONEpUPOBATH MOHATUAMU: BBICKa3bIBaHUE, NCTUHHOCTD U JIO)KHOCTH BBICKA3bIBAHUS, OTPULIAHNE
BBICKA3bIBaHUM, OIEpaly HaJ BbICKAa3bIBAHUSMU: W, WM, HE, YCIOBHBIE BBICKA3bIBAHUS
(MMIUTMKAIINAN );

* CTpPOMTbH BBICKA3bIBAHUSA, OTPULIAHHS BHICKA3bIBAHUM.

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

* CTPOMTH LIETIOYKH YMO3AKIIOYEHHI Ha OCHOBE UCIOJIb30BaHUS MPABUJI JIOTHUKH;

* HCIIOJIb30BaTh MHOXKECTBA, OMEpallMd C MHOXKECTBAMH, UX Trpaduyeckoe MpeacTaBIeHUE s
OIMCAHUS PEATIbHBIX MPOLECCOB U SBICHUII.

Yucna

® OHepI/IpOBaTB IIOHATUAMU. MHOXCCTBO HaTypanLme YHCECJI, MHOXKECTBO IICJIbIX YHUCECII,
MHOKECTBO PALMOHAIBHBIX YKCEN, UPPALUOHAIBHOE YHUCIIO, KBAAPaTHbI KOPEHb, MHOKECTBO
,H@flCTBI/ITCJIBHI;IX YUCCII,
*  BBINOJHATH OKPYTJICHUE PALIMOHAIBHBIX YHUCEII C 3aJaHHOM TOYHOCTBIO;
® CpaBHI/IBaTI) paIII/IOHaJ'II)HBIG 158 I/IppaHI/IOHaJ'IBHI)IG quciJia,
*  MPEACTaBIAThH PALMOHAIBLHOE YUCIIO B BUAE JECATHUHON TpoOH

B nosceonesnoti scuznu u npu uzyueHuu Opyeux npeomemos:

* TPUMEHATH TpaBHUiia MPUOTMKEHHBIX BBHIYUCICHHM MPH PEIIeHWH MPAKTUYECKUX 3a1ad u
pelIeHnH 3aJa4 JPYTIuX YUYEOHbIX MTPEIMETOB;

* BBINOJIHATh CPABHEHUE PE3YJbTATOB BBIUYMCICHUM INPU PELICHUU MPAKTUYECKUX 3a7a4, B TOM
HqUCJIC HpI/I6J'II/I)KeHHBIX BI)I‘-II/ICJ'[GHI/II\/'I;

* COCTaBJIATH U OLIEHUBATH YMCIIOBBIE BBIPAXKEHUS [P PELICHUN IPAKTUYECKHUX 3a1a4 U 3a/1a4 U3
JIPYTUX YYEOHBIX MTPEIMETOB;

* 3aNKChIBaTh U OKPYIJIATH YUCIOBbIE 3HAUCHUS PEaJbHbIX BEJIUYMH C UCIIOJIB30BAHUEM Pa3HbIX
CHUCTEM U3MEPEHUS.

Toorcoecmeennvie npeodpazoeanus

* pacKiaJbpIBaTh HA MHOXKUTENIN KBaIPATHBIH TPEXUICH;

* BBINOJHATH MpPeoOpa3oBaHusl APOOHO-PAIMOHANBHBIX BBIPAKEHHUH: COKpalIeHHuE Apo0ei,
npuBeAeHUe anreOpanueckux 1poOeil kK oOfmeMy 3HaMEHATeNo, CIOKEHHE, YMHOXKEHUE,
JeTieHre aireOpanueckux IpooOei, BO3BEACHUE anreOpanveckoil ApoOM B HATypalbHYIO U
OTPUIIATENILHYIO CTETICHb;

* BBINOJHATH Pe0OpPa30BaHMUs BBIPAKEHHIA, COACPIKALINX KBAAPAaTHBIE KOPHU;

* BBIIEJATH KBaJApaT CyMMbI UM Pa3HOCTHU JIBYWJIEHA B BBIPAKEHUSX, COACPKAIIUX KBaJApaTHBIC
KOPHH;

* BBINOJHATH PEOOPA30BAHUS BHIPAKEHUH, COACPKAIIUX MOTYJIb.

B nosceonesnoti sorcuznu u npu uzyuenuu Opyeux npeomemos:

* BBINOJHATH NPEOOpa3oBaHMs aNreOpanyecKuX BBIPAKEHUNW MpPH PEIICHUH 3aJad JIPYyrux
y4€OHBIX MPEIMETOB.

Ypasnenusa



OnepupoBaTh NOHATUSMH: ypaBHEHHE, KOPEHb YpaBHEHHUS, PABHOCUIIbHbBIE ypaBHEHHUs, 00J1aCTh
ONpEJIETICHUS] yPaBHEHUS;

pemaTh KBAaJApPAaTHBIE YPAaBHEHUS W YpPaBHEHUSA, CBOAUMBIE K KBAJPAaTHBIM C IIOMOILBIO
TOKJIECTBEHHBIX PEOOPa30BaHMIA;

pemaTb IpoOHO-TMHEWHbIE YPaBHEHHUS;

penaTe IpoCTENINE UPPALUOHAIbHBIE YPAaBHEHNS,

pemaTh ypaBHEHHsI CIIOCOOOM pa3IoKeHUsI HA MHOXKHUTEIH U 3aMEHbI IIEPEMEHHOI;

peniaTh HECIOXKHBIE KBAIpaTHbIE YPABHEHUS C ITApaMETPOM;

peliaTh HECIOKHBIE CUCTEMBI IMHENHBIX YPABHEHUN C ITapAMETPAMHM.

B nosceonesnoui sxcuznu u npu usyuenuu opyux npeomemos:

COCTABJIATh W PEIIATh KBAJpPATHBIC YPAaBHEHMs, YPAaBHEHMS, K HUM CBOJSILUMECS, CUCTEMBI
JUHEHHBIX YpaBHEHU, IPU PEIICHUH 3aja4 JPYTUX YUEOHBIX MTPEIMETOB;

BBINOJIHATh OLIEHKY MPaBAONOA00Ms pe3yJIbTaToOB, MOJYyYaeMbIX MPH PEIICHUH JUHEHHBIX U
KBa/IpaTHBIX YPAaBHEHUN U CUCTEM JIMHEWHBIX YPAaBHEHUH MPU pELICHUH 3a]1a4 JPYTHX YUEOHbBIX
[IPEAMETOB;

BBIOMpATh COOTBETCTBYIOIINE YPABHEHMSI, MJIM UX CUCTEMBI Il COCTaBJICHUS MaTeMaTUYeCKOM
MOZICJIH 3aJaHHOU peaIbHOW CUTyalluy WM IPUKIIAIHON 3a1a4H;

YMETh MHTEPIIPETUPOBATH MOJYUYECHHBIN MPU PEIICHUM YPAaBHEHHMsI, WA CHUCTEMBI PE3YJIbTAT B
KOHTEKCTE 3aJJaHHOM peaJbHOM CUTYalluy UIIU IIPUKIIAJHON 3a1a4u.

Dyukyuu
OnepupoBarh MNOHATUSAMU: (YHKIMOHAJIbHAS 3aBUCUMOCTb, (PyHKUMS, Ipaduk QYyHKIHH,
crocoObl 3alaHust (YHKLUMH, apryMEHT M 3HaueHHe (QyHKUIUHM, 00JacTb ONpeAeNeHHUs U
MHO>KECTBO 3HAUCHUN QYHKUUHU, HYIH (PYHKIHUH, TPOMEXYTKHU 3HAKOIIOCTOSHCTBA;
CTPOUTH IpaUKH KBaIPaTUUHON (PYyHKIMHA, OOpaTHON NMPONMOPIHOHAIBHOCTH, (QYHKIIMM BUAA:
y =vVx;
rccaenoBaTh GyHKIHIO TI0 €€ TpaduKy;
HaXOJUTb MHOXXECTBO 3HAYEHMH, HYJIH, NPOMEXYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH
KBaIpaTUYHON (YHKIINH;

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

WUTIOCTPUPOBATh C TIOMOIIbIO Tpaduka pealbHyl0 3aBUCUMOCTb WM Tpollecc MO UX
XapaKTepUCTHKAM;

HCIIOJIb30BaTh CBOMCTBA W TpaduK KBaApaTHUHOW (PyHKIMU NpU pElIeHUH 3a4ad U3 JPYTuxX
y4eOHBIX TPEAMETOB.

Hcemopus mamemamuxu
XapaKTepI/ISOBaTB BKJIaJd BBIJAKOIIINXCSI MATEMATHUKOB B pa3BI/ITI/Ie MAaTEMAaTUuKN U UHBIX Hay‘-IHBIX
oOIacreii;
IIOHUMATh pOJ'H) MAaTEeMaTUKH B paSBI/ITI/IH POCCI/II/I.

Memoowvt mamemamuku
Hcnonb3yst n3yuyeHHblEe METO/IbI, IPOBOAUTH JI0KA3aTEIbCTBO, BHIIIOIHITH OMIPOBEPIKEHHUE;
BBIOMPATh N3yYCHHBIC METOBI U UX KOMOMHAITMH JIJIs PEIICHHUS MAaTEMAaTHICCKUX 3a]1a4;
WCIIOJBb30BaTh MAaTEMaTUYECKHE 3HAHUS JJI1 OMNHCAaHUS 3aKOHOMEPHOCTEM B OKpyKaromiei
JEHCTBUTEITLHOCTH M TIPOU3BEACHHUSIX UCKYCCTBA;
MIPUMEHATH MTPOCTEUIINE TPOrPAMMHBIE CPEACTBA U FTIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI
MIPU PEIICHUHA MaTeMaTUIECKUX 3a/1ad.



Conep:kanue Kypca ajareopsl 9 kiiacca

1. Hepasencmea.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. [IoWwIeHHOE CIIOKEHHE U YMHOXKEHUE YUCIIOBBIX
HEpaBEHCTB. JINHEITHbIE HEPABEHCTBA C OJJHON MEPEMEHHOMN U UX CUCTEMBI.

OcHnoeéHnasi  yenb — O3HAKOMUTBH Y4YalllUXCSl C NPUMEHEHHUE: HEPABEHCTB AJIS OLIEHKH
3HaYeHUI BBIPAKEHUH, BBIPA00OTATh YMEHUE peLIaTh JMHEHHbIE HEPABEHCTBA C OJTHOM EPEMEHHOMN
U ux cucteMbl. CBONCTBA UYMCIIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3zy, Ha KOTOPOH OCHOBAHO
pelIeHNE JIMHEHWHBIX HEPaBEHCTB C OJHOM INEepeMEHHON. TeopeMbl O MOYJIEHHOM CIOKEHHHM W
YMHOXXEHUH HEPABEHCTB, HAXOIUThH IPUMEHEHHUE NPU BBIIIOJHEHUH IPOCTEHIINX yIPAKHEHUA Ha
OLICHKY BBIpOXEHUN MO METOAYy TrpaHull. BBoasdTcs mMOHATHS aOCONIOTHOM MOTPEIIHOCTH U
TOYHOCTH MPUONMKEHUS, OTHOCUTEIBHON MOTPEIIHOCTH. YMEHHUS IPOBOAUTH JEAyKTHUBHBIC
pacCcykKJIeHHs TOIY4YaroT Pa3BUTHE KakK IPU J0KA3aTeIbCTBAaX YKa3aHHBIX TEOPEM, TaK U IpHU
BBIIIOJTHEHUM YIIPAKHEHUI HA JOKa3aTEIbCTBA HEPABEHCTB.

B cBa3u ¢ pemieHueM JIMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHO: JAE€TCSl IOHATHE O
YHCIIOBBIX IPOMEXYTKaX, BBOJIATCS COOTBETCTBYIOIIME Ha3BaHUs U 0003HaUeHus. PaccMoTpeHuio
CUCTEM HEPABEHCTB OJHOW IEPEMEHHOM MPEAIIECTBYET O3HAKOMJICHUE YYaIlUXCs C IMOHATHAMHU
nepecedeHust U 00beIMHEHNs MHOXKECTB.

IIpu penieHnH HEPABEHCTB UCIOJIB3YIOTCSI CBOMCTBA PABHOCUIIBHBIX HEPABEHCTB, KOTOPBIE
Pa3bICHAIOTCS Ha KOHKPETHBIX nMpuMepax. Ocoboe BHUMaHUE CIelyeT YAeIUTh OTpab0TKe YMEHUS
peliar npocTeiiue HepaBeHCTBa BU1a ax>b, ax<b, 0CTaHOBUBLINCH CIIELMAIBHO HA Cilydae, Korjaa
a <0.

B »TOl Teme paccMmaTpuBaeTCs TaKKE PEUICHUE CUCTEM JBYX JIMHEMHBIX HEPABEHCTB C
OJIHOM NEPEMEHHOM, B YaCTHOCTH TaKUX, KOTOPBIE 3allMCAHbI B BU/IE IBOMHBIX HEPABEHCTB.

2. Keaopamuunas pynkuyus.

Oynkuusa. CpoiictBa ¢yHkuuid. KpaapaTHbelii TpexuneH. PasnokeHue KBaJIpaTHOTO
TpexusieHa Ha MHOkuUTeIH. DyHKIMs y = ax’ + bx + ¢, ee cBoiicTBa u rpaduk. CTenennas GpyHKImsL.

Ocnoénas yenb — PaCHIUPUTh CBEAECHUS O CBOMCTBaX (YHKUMH, 03HAKOMUThH y4allluxcs
CO CBOWCTBaMH U TPaQUKOM KBaJIPAaTHIHON ()yHKIIHH. I

B Hauane TeMmbl cucTeMaTH3UpYIOTCS CBeleHHMA O (QyHKUUsAX. [IOBTOPSIHOTCS OCHOBHBIE
MOHATHUS: (PYHKIUS, apryMeHT, OOJIacTh ompejaeieHus (QyHKIWHU, rpaduk. [laroTcs NOHATHS O
BO3PACTaHUU U YObIBAHUM (DYHKLUH, MPOMEXKYTKAaX 3HAKOMOCTOSHCTBA. Te€M caMbIM CO3AaeTCs
0a3za JuIs yCBOGHHsI CBOMCTB KBaJIPATUYHON M CTENICHHOW (DYHKIMIA, a Takoke JJIs JaJbHEUIIero
yriny6aeHus (yHKIMOHAIBHBIX MTPEJICTaBICHUH IPU U3yUEHHH Kypca anreOpbl U Hayall aHalIu3a.

[ToaroTOBUTENEHBIM IIATOM K W3YyYEHHWIO CBOMCTB KBAJPATUYHON (YHKUIUU  SBISETCS
TaK)X€ PACCMOTPEHHUE BOINPOCA O KBAaIPATHOM TPEXWIECHE U €r0 KOPHSX, BBIACICHUU KBaapaTa
JBYYJICHA U3 KBAJPAaTHOIO TPEXWICHA, Pa3JI0KEHUH KBAIPATHOIO TPEXWICHA HA MHOKUTEIIH.

U3ydenue KBaApaTU4YHOM (GYHKIMU HAYMHAETCA C PACCMOTpeHUs (QYHKIMH y = ax>, ee
CBOWCTB M 0COOEHHOCTEH rpaduka, a TAKKE JPYTUX YaCTHBIX BUIOB KBAJAPATHUYHOW (PYHKIUU —
Gynkuuit y = ax®> + b, y = a (x - m)>. DTu CBelleHUsA UCTOJNB3YIOTCA NPU U3yYEHUH CBOWCTB
KBaJpaTUYHON (YHKIMU 001Iero Buaa. BaxkHo, 4TOOBI yyammuyecs MOHsIIH, 9TO TpaduK QyHKIUU
y = ax> + bx + ¢ MokeT ObITh HomydeH u3 rpaduka QyHKIMH y = ax’> ¢ IIOMOIIBIO ABYX



napauleNbHbIX NepeHocoB. [lpuembl moctpoenus rpaduka (QyHKIMM y = ax’ + bx + ¢
0TpalaThIBAIOTCSI HAa KOHKPETHBIX mMpuMepax. [Ipm 3ToM ocoboe BHUMaHHE CIEAyeT YACTHTbH
(OpMHPOBAHUIO Yy YYALIMXCS YMEHHS YKas3blBaThb KOOPJIMHATHI BEPLIMHBI Mapadojbl, €€ OCh
CHMMETpPHH, HAIIPABIICHHE BETBEH MapadoJIbl.

[Tpu n3yuenun 3Toi TeMbI JalibHEIIee pa3BUTHE MTOyYaeT yMEHUE HaXOAUTh MO rpaduKy
MIPOMEXYTKH BO3pACTaHHs W YObIBaHHS (DYHKIMH, a TaKXKe MPOMEXKYTKH, B KOTOPHIX (PYHKITUSI
COXpAaHSET 3HaK.

VYyamiuecst 3HAKOMSITCS CO CBOMCTBaMU CTETIEHHOW (PYHKITNH Y = X" IIPH YE€THOM M HEYETHOM
HaTypaJbHOM I[OKa3aTene M. BBoaurcs moHATHE KOpHS n-H creneHd. OHU  MOTy4aroT
MPEICTaBICHHE O HAaXOKICHWW 3HAUYEHHUH KOPHS C IMOMOIIBI0 KaJbKYyJSATOPa, IpUYeM BhIpabOTKa
COOTBETCTBYIOLIIMX YMEHUI HE TpedyeTcs.

3. Hepagencmea c 000l nepemennoll

Llenble ypaBHeHus. J{poOHble panmoHanbHble ypaBHeHUs. HepaBeHcTBa BTOpPOI CTENEeHH C
OJIHOM IIepeMEHHOM. MeTo MHTEPBAJIOB.

OcHosnas yenb — CUCTEMATU3UPOBATh M OOOOIIUTH CBEACHHUS O PEIICHWU IENBIX U
IpOOHBIX PALMOHANBHBIX YPaBHEHUH C OJHON MepeMeHHOH, C(OpPMHPOBATH YMEHHE peIlaTh
HepaBeHCTBa BU/a ax’ + bx + ¢ >0 wm ax?> + bx + ¢ <0, rae a # 0.

B oroit Teme 3aBepiiacTcs U3y4EHHE palMOHAIBHBIX YPABHEHUM ¢ OJHOM IEpeMEeHHOU. B
CBSI3M C 3THUM IMPOBOJUTCS HEKOTOpoe 0000IIeHue U yriyOjgeHue cBeleHUN 00 ypaBHEHUSIX.
BBoIATCS OHATHSA LENOr0 PallMOHAIBHOTO YPAaBHEHUS U €r0 CTEIEHU. YYallluecs: 3HAKOMSATCS C
pELIEHHEM YpaBHEHUM TPEThEH CTENEHUW M YETBEPTOM CTENEHU C TOMOIIBIO PA3JI0KEHUS Ha
MHOKUTEIM U BBEJIEHUS BCIOMOIATEIbHOW INEPEMEHHON. MeTox pelleHus YpaBHEHUH IyTeM
BBEJICHUSI BCIIOMOIaTEJbHBIX MEPEMEHHBIX OyAET IIMPOKO HCIIOJIb30BATHCA B JalIbHEHIIEM IPHU
pelIeHNH TPUTOHOMETPUYECKHX, JIOrapu(MHUUECKUX U IPYTHX BUIOB YPABHEHUI.

Pacumpsrorest cBefeHus O peleHUH JAPOOHBIX pallMOHANbHBIX YpaBHEHHMH. Yyaluecs
3HAKOMATCA ¢ HEKOTOPBIMU CIELMAIBHBIMY TPUEMAMHU PEIICHUS TAKUX YPABHEHUM.

dopMUpOBaHKME yMEHHUI peIIaTh HEPABEHCTBA BUA ax> + bx + + ¢ > 0 uim ax? + bx + ¢<O,
rae a# 0, ocylecTBiseTcs ¢ ONOpol Ha CBEIeHUs O rpaduKe KBaApaTUUHON (YHKINH.

Vyamuecs 3HAKOMATCA € METOJOM HMHTEPBAJIOB, C IOMOIIBIO KOTOPOTO PpEIIATCs
HECJIOKHBIE PallMOHAJIEHBIE HEPAaBEHCTBA.

4. Hepagencmea c 06ymsa nepemenHvimu
VYpaBHeHHE C AByMSI MEepeMeHHBIMH U ero rpaduk. CucTemMbl ypaBHEHHHA BTOPOH
cTeneHu. Pemenne 3a1a4d ¢ TOMOIIBbIO CUCTEM YpaBHEHHMM BTOpoi creneHu. HepaBeHcTBa ¢ AByMs
IIEPEMEHHBIMU U UX CHCTEMBI.

Ocnosénas yenp — BbIpAbOTaTh yMEHHE peUIaTh IMPOCTEHIINE CHUCTEMBI, COAEpIKallue
ypaBHEHHE BTOPOM CTEIIEHN C IBYMsI IEPEMEHHBIMH, U TEKCTOBBIE 33Jja4X C TIOMOIIBIO COCTaBICHUS
TaKHX CHCTEM.

B nmaHHOM Teme 3aBepliaeTcs W3y4YEHUE CHUCTEM YPaBHEHHHW C JIBYMs II€PEMEHHBIMHU.
OcCHOBHOE BHMMAaHHE YZEIAETCS CHCTEMaM, B KOTOPBIX OJHO M3 YPaBHEHMH NEpPBON CTEIECHH, a
JIpyroe BTOpPOM.

M3BecTHBIN ydammmcs crocod MoJCTaHOBKU HAaXOAWT 37leCh JalibHeiee NpUMEHEHUE U
II03BOJISIET CBOJAUTH PEIICHNE TAKMX CUCTEM K PELICHUIO KBaIPATHOTO YPaBHEHHS.

O3HakOMJICHHE y4YallUXCsl C NMPUMEPAMU CUCTEM YPAaBHEHUH C ByMs IEPEMEHHBIMH, B
KOTOpBIX 00a ypaBHEHHs BTOPOW CTENEHH, JOJDKHO OCYIIECTBISTHCS C  JIOCTAaTOYHOM
OCTOPO>KHOCTBIO U OTPAHUYUBATHCS IPOCTEUILIMMU IIPUMEPAMH.

[IpuBnedyenne W3BECTHBIX y4alUMCs TpapUKOB TMO3BOJSET TPUBECTH IPUMEPHI
rpauueckoro pemeHus cucreM ypaBHeHUH. C IOMOLIbIO IpadUuecKux MpeiCTaBIeHU MOXHO
HaIJBIIHO MOKa3aTh y4YalluMCs, YTO CUCTEMBI ABYX YPAaBHEHHU C JBYyMs IEPEMEHHBIMU: BTOPOH
CTETIEHH MOTYT UMETh OJIHO, [1Ba, TPH, YETHIPE PELICHUS WX HE UMETh PELLICHUM.



Pa3zpaboTanHblii MaTeMaTHUECKUIl ammapaT IMO3BOJISIET CYIIECTBEHHO PAaCIIMPUTh KIIACC
COJIEpKATENBHBIX TEKCTOBBIX 33144, PEIIAEMBIX C IOMOLIBIO CUCTEM YPABHEHUN.

N3ydeHne TeMsl 3aBepIIACTCS BBEIACHUEM IOHATHI HEPABEHCTBA IBYMs IIEPEMEHHBIMU U
CUCTEMBbl HEpPAaBEHCTB C JByMsl nepeMeHHbIMU. CBelneHHs O Tpadukax ypaBHEHHH ¢ AByMs
IIEPEMEHHBIMU UCIIOIB3YIOTCS NPU WIIIOCTPALMU MHOKECTB PEIICHUM HEKOTOPBIX MPOCTEUIINX
HEPABEHCTB C JIByMs IEPEMEHHBIMU U UX CUCTEM.

5. Dnemenmout npuknaonoii mamemamuxu.

Martematnueckoe  moaenupoBanue. [IpouentHsie  pacueThl.  [IpubnrkeHHBbIE
BerunciieHus. OCHOBHBIE TpaBWia KOMOWHATOpUKU. OTHOCHTENbHAs 4YacTOTa M BEPOSTHOCTH
ciyvaifHoro coObiTus. Kiaccudeckoe ompeneneHue BepOSITHOCTH. HauanbHble CBEIEHHS O
CTaTUCTHKE.

OcHosénas yenb — O3HAKOMUTH Y4YalllUXCA C TMOHATUSIMHU NEPECTAHOBKHU, Pa3MEICHUS,
COUETaHMUSI W COOTBETCTBYIOIIMMH (opMysramMu s TOJACYETAa WX YHCTIA; BBECTH TOHSTHS
OTHOCHUTEIFHOW YaCTOTHI ¥ BEPOATHOCTH CIYYailHOTO COOBITHSI.

N3yuenne TeMbl HAYMHACTCS C PEIICHUA 3a7a4, B KOTOPHIX TPeOYEeTCsS COCTABUTH T€ WM
WHBIE KOMOMHAIIMY AJIEMEHTOB M MOJACYUTATh UX YUCIO. Pa3zbsicHsaeTcss KOMOMHATOPHOE MPABHIIO
YMHOXEHHS, KOTOPOE HCIIOIB3YETCs B JAJIbHEHUINIEM TPHU BBIBOJE (HOPMYJ I MOJACYETa YHCIia
MEePECTaHOBOK, pa3MelieHuid U coderanuid. [lpu u3ydeHuu naHHOrO MaTepuana HEOOXOIUMO
o0OpaTuTh BHUMAHHE Y4YAIIMXCA HA PA3IUYUE TOHATUNA «pa3MENICHUE» U «COUYETaHUEy,
chopMHUPOBATh y HUX YMEHHUE OIPEAeTATh, 0 KAKOM BUe KOMOWHAIMI UIET pedb B 3a1a4e.

B nanmHO#l TeMe ywammecss 3HAKOMSATCS C HAYaldbHBIMU CBEJACHHSIMU W3 TEOPHUH
BEpPOSATHOCTEH. BBoOAWTCS TOHATHE «clydyailHOe COOBITHE», «OTHOCHTENbHAs YacToTay,
«BEPOATHOCTh CIyYalHOTO COOBITHs». PaccmaTpWBarOTCS CTaTHCTHYECKHUN W KIIACCHUYECKHI
MOAXOJBI K OIpPEIeJICHHI0 BEPOSTHOCTU CIy4alHOro coObiTHs. BakHO 00paTuTh BHUMaHUE
y4alMxcs Ha TO, YTO KJIIACCUYECKOE OMPEICIICHUE BEPOSITHOCTH MOKHO IPUMEHATH TOIBKO K TAKUM
MOJIETISIM peajbHBIX COOBITUH, B KOTOPBIX BCE UCXOBI SBISIOTCS PABHOBO3MOYKHBIMHU.

6. Yucnosewvie nocnedosamenvnocmu.

UucnoBble MOCIENOBATENLHOCTH. ApHpMETHYECKass W TEeOMETpPUYECKas MPOTPECCUH.
@®opMynibl I-TOWI€HA W CYMMBI TEpPBBIX N WIEHOB Hporpeccud. beckoHeuHO yObIBaromias
reoMeTpHuuecKas porpeccus.

Ocnosnas yenb — NaTh NOHATHUS 00 apu(METHUECKON U T€OMETPHUECKON MPOrpecCusix Kak
YHCJIOBBIX MOCJIEI0BATENIBHOCTSIX 0COO0T0 BHUIA.

[Ipy n3yyeHUM TeMbl BBOJAUTCS IOHATHE IOCIEAOBATEIBHOCTH, PAa3bACHAETCS CMBICI
TEPMHHA «N-I YIEH MOCJIEeN0BaTeIbHOCTHY», BbIpadaThIBAETCS YMEHUE HCIOJIb30BaTh MHJIEKCHOE
o0o3HaueHHne. DT CBEIECHUS HOCAT BCIIOMOTaTeNbHBIN XapaKTep U MCIOJB3YIOTCS Ul U3yUYeHHS
apu(METHIECKONW U TEOMETPUIECKOM MPOTPECCHIA.

Pabora ¢ popmysiamu n-ro ujaeHa U CyMMBbI IEPBBIX I'a YIICHOB MPOTPECCH, TOMUMO CBOETO
OCHOBHOIO  HAa3HA4Y€HMsI, T[O3BOJSIET HEOJHOKPATHO BO3BpAlllaTbCsi K  BBIUMCICHMSIM,
TOKIECTBEHHBIM MPEOOPa30BaHUSIM, PELICHNUIO YpPaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBaroTcs XapakTepUCTHUYECKHE CBOMCTBA apU(PMETUIECKOH U T'€OMETPHUYECKOM
IIPOrPEeCCUi, 4YTO IO3BOJSAET PACIIUPUTH KPYT IPEUIaraéMselx 3amad.

7. Anceopa é ucmopuyeckom pazeumuu
3apoxaeHue anreOpbl, KHUTa 0 BOCCTAaHOBJICHUH U IMTPOTUBONOCTaBIeHHH MyXxaMMeia aib-
Xopesmu. Hcropus ¢(opMupoBaHHMs MaTeMaTHYECKOro s3blka. McTopus pa3BUTHUSI MOHATHS
byHKIHH.
JL.®. Marnunkui. [1JI. Yeo6simes. H.M. JlobGaueBckuit. B.f. Bbynskosckuii. A.H.
Konmoropos. @. Buer. I1. ®epma. P. Jlekapt. H. Tapranes. JI. Kapgano. H. A6ens. b. Ilackamns.
JI. [In3anckui. K. I'aycc.



8. Iloemopenue (umozosoe)
Ocnosnas yens. 11oBTOpUTH, 3aKpenuTh U 0000mUTh ocHOBHBIE 3YH, monydeHHbie B 9
KJ1acce.

Y4eOHO-TeMaTHYeCKOe NIJIAHUPOBaHHE

Anredpa
Bcero 102 gaca B rox: 3 yaca B HEEITIO.

Yueonuk: Anredpa: 9 kinace/ A.I'. Mep3msak, B.b. ITononckuii, M.C. Sxup - M: Benrana-I'pag,
2019.

B ToM uncie
HA:
s
2
Ne = Z 3
HauMeHoBaHuUe pa3/iesioOB U TEM Bcero § a =
4acos ;- 2%
o &
=%
=
1 HepaBenctpa 20 19 1
2 KBanpatuunas ¢pyHKuus 37 35 2
3 DneMeHThI NPUKIATHOW MaTeMaTHUKU 15 14 1
4 YuctoBeIe TOCIIEAOBATEIHHOCTH 17 16 1




IToBTOpEHME 9 9
PernonanbHble MpoBEpOYHBIE PaOOTHI 4 4
Hroro 102 97




Paznea 6. TemaTnueckoe NJIaHUPOBaHHUE

e Ne
i ypoka | [lara Hara OcHoOBHbBIE BH/IbI
Ypoka Tema ypoka
o/ no IUIaH pakr AeSITeJIbHOCTH YYeHUKA
TEMe
I'nasa 1. Hepasencmea (20 uacos)
IMoBTopenue. §1. YncaoBbie HepaBeHcTBA. (3 yaca)
1 1 [ToBTOpEeHUE OCHOBHBIX MOHATHIA Kypca | Pacnosnaéams 1 IPUBOIUTH
8 Kitacca MIPUMEPBI YUCITOBBIX
2 2 YuncioBble HEpaBEHCTBA HEPaBEHCTB, HEPABEHCTB C
3 3 UncnoBble HEPABEHCTBA NIEPEMEHHBIMU, TUHENHBIX
§2. OcHoBHBIE CBOHCTBA YHCJI0BBIX HepaBeHCTB (1 yac) HEPaBCHCTB C OTHOU
> MEPEMEHHOM, IBOMHBIX
4 4 OcHOBHBIE CBONCTBA YUCIIOBBIX
HEPaBEHCTB.
HEPaBEHCTB .
3. Cio:xeHne U YMHOKeHH e YHCJI0BbIX HepaBeHCTB. O eHnBaHmne Popayauposans.
33 y p - VI onpeoeneHus: CpaBHEHUs
3HAYeHHs BLIPAKEHHUA (3 uaca)
5 5 C JIBYX YHCET, PEIICHUS
JI0’KEHHE YMCIIOBBIX HEPABEHCTB HEPABCHCTBA C OJTHOI
YMHOKEHHE YHCTIOBBIX HEPABEHCTB MePEMEHHOM, paBHOCUIIbHBIX
HEPAaBEHCTB, PEILICHUS
OneHnBaHue 3HAUCHUS BBIPAKEHUS
CUCTEMBI HEPABEHCTB C
§4. HepaBencrtBa ¢ oqHoii mepemenHoii (1 yac) OJIHO# TIepEMEHHOI,
00J1acTH onpeeIeHus
8 8 HepaBeHcTBa ¢ 01HOM epeMEHHOM

§5. Pelienue JinHeiiHbIX HEPABEHCTB C OIHOM NMepeMeHHOM. YnciioBbIe

11

POMEKYTKH

(5 yacoB)

HucnoBsle IPOMEKYTKH

10 10 PeureHne nuHENHBIX HEPABEHCTB C
OJHON MEPEMEHHOU

11 11 PewreHne nuHENHBIX HEPABEHCTB C
OJHON MEPEMEHHOU

12 12 Pemenne 3aganuii CBOASAIIUXCS K
PEIICHHIO JTUHEHHBIX HEPABCHCTB

13 13 Pemienue 3aganmii cBOASIUXCH K

PCIICHUTIO JIMHEMHBIX HCPaBCHCTB

§6. Cucrembl

JIMHEHHBIX HEPABEHCTB € 0JJHOM MepeMeHHo# (5 yacoB)

14 14 [Iepeceuenue YnUCIOBBIX MPOMEKYTKOB

15 15 CucreMbl TUHEUHBIX HEPABEHCTB C
OJIHOM MEpPEeMEHHOM

16 16 CucrteMbl TUHEUHBIX HEPABEHCTB C
OJIHOM MEepeMEHHOM

17 17 Cuctembl TUHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOU

18 18 3aiaHuii, CBOJSAILIMECS K PELICHUIO
CHUCTEMBI JINTHEWHBIX HEPABEHCTB

19 19 O0630pHBIii YPOK o TeMe
«HepaBeHcTBa»

20 20 Konrtpouabnasi paGora Nel mo Teme

«HepaBeHcTBa»

BBIPaXKCHMUS;

C60UCMEa YNCIIOBBIX
HEPABEHCTB, CJI0KECHUS U
YMHOKEHHSI YUCITOBBIX
HEPaBEHCTB

Jlokazvieamsb: CBOMCTBA
YHUCJIOBBIX HEPABEHCTB,
TEOPEMBI O CIIOKEHUU U
YMHOXEHUHU YHCIIOBBIX
HEPaBEHCTB.

Pewams nunelinbie
HEpPaBEHCTBA. 3alUChIBaTh
perieHust HepaBEHCTB U UX
CUCTEM B BHJI€ YUCIIOBBIX
MIPOMEXKYTKOB,
00BETMHEHUS, TIEPECECUCHHUS
YHUCJIOBBIX TIPOMEKYTKOB.
Pemats cucremy
HEPABEHCTB C OJTHOM
nepeMeHHoi. O1leHuBAaThH
3HAYCHHUE BBIPAKECHUSI.
N3o6paxaTs Ha
KOOPAWHATHOW MPSIMOi
3a/laHHbIE HEPaBEHCTBAMU
YHUCJIOBBIE TTPOMEKYTKH

I'nasa 2. Keaopamuunas ghynkyus (37 uacos)




§7. lloBTOpeHMe U pacmiupeHue cBeeHuil o0 pynkuuu (2 yaca)

Onucvleams IOHATHE
(YyHKIMY KaK MMpaBHIIa,

21 1 [ToBTOpEHME U pacIUpeHnEe CBEACHUM
0 dyHKIHH YCTaHABJIMBAOILIETO CBA3b
22 2 [ToBTOpEHME U pacIUPEHUE CBEACHUI MONILY STICMEHTAMH JIBYX
o dysKis MHO’KECTB.
" Dopmynuposams.
§8. CBoiicTBa ¢pynkunu (3 yaca) PAYIUP
onpeoenenus: HyIs
23 Hynu dynxuun GYHKIIUHT; TPOMEXKYTKOB
24 4 [IpoMesKyTKH 3HAKOIIOCTOSHCTBA SHAKOMOCTOAHCTBA
DyHKIHH byskmn; GyHKINHU,
25 5 TIpoMeX)yTKH BO3paCTaHUs U yObiBaHus | SOSPACTAIOMICH
byHKIT (yObIBaromeii) Ha
§9. IlocTrpoenue rpadpuxa pynxkumnu y=kf(x) (2 4aca) MHOMCCTBC, KBapaTHIHON
(yHKIMH; KBaIpaTHOTO
26 6 Hocrpoenue rpauka pyHkuun y=kf(x) | gepasencrsa;
27 7 [Toctpoenue rpaduxa pynkuun y==~kf(x) ;30570’"3“ KBaJIPaTHYHOH
YHKIIHH;
§10. IMocTpoenne rpaduxoB pyHkuuu y=f(x)+b u y=f(x+a) (3 uaca) NPAGUAA TIOCTPOCHHS
28 8 IMoctpoenue rpaduka GyHKIHT rpagukoB QyHKIMHA C
v=f(x)+b IOMOUIBIO IPe0Opa30BaHUIM
29 9 IToctpoenue rpaduka GyHKIHT Buza f(x) — f(x)+a;
y=flx+a) &) = fix + @); f(x) = Kf(x).
30 10 [MocTpoenwne rpadukoB GyHKIHH Cmpoump rpaduxnu
y=f(x+a)+b u y=kf(x + a)*+b (GYHKIHI ¢ TOMOIIIBIO
§11. Ksaapatnunas pyHkuusi, ee rpaduk u cBoiictea (64acoB) npeodpasoBaHuid
Bua f(x) — fix) + a;
31 11 KBanparuunas ¢pyHKuus 1) — flx + @) fix) — k().
32 12 Anroputm  moctpoenuss  rpaduxa | Cmpoums Tpaduk
KBaJIPATHYHON (QYHKIMH kBaapaTHuHOi QyHkuuu. [1o
33 13 [ocTpoenue Tpaduka KBaapaTH4HOl | TPAQUKY KBAaJPATHIHON
byHKIMH (YHKIIMHU ONUCHIBATH €€
34 14 [Toctpoenune rpaduka KBaapaTu4Hoil | CBOMCTBA.
byHKIHI Onucvieams cXeMaTUYHOE
35 15 CBoiicTBa KBapaTHUHON (HYHKIIMU PAcrookKeHNe MapadoIbl
— — OTHOCHUTEIBLHO OCH a0CIIHCC
36 16 CaoiicTBa KBaIpaTUYHON (pyHKIUU B 3aBHCHMOCTH OT 3HAKA
37 17 O0630pHBIH YpOK o TeMe | cTapiero ko3 puimeHTa u
«KBanparnunas QyHkuus, ee rpaduk U | AMCKPUMHHAHTA
CBOICTBa» COOTBETCTBYIOILIETO
38 18 KonTpoabHass pa6ora Ne2 mo Teme | KBaIpaTHOrO TPEXUIICHA.
«KBagparuunas byukumus, ee
rpaduk 1 CBOICTBAY
§12. Pemienne KBaJipaTHLIX HEPaBeHCTB (6 4acoB)
39 19 ANTopUTM pelleHus KBaApaTHBIX Pewams xpagpatHbIc
HEPABCHCTE HEpPaBEHCTBA, UCTIONb3YS
40 20 Pemrenne kBagpaTHbIX HEPABEHCTB CXEMY PACTIONOKEHHS
41 21 Pemienue kBagpaTHBIX HEPABEHCTB napaboJibl OTHOCUTETHHO
42 22 Pemrenne kBagpaTHBIX HEPABEHCTB ocu aberpce.
43 23 3aaHus, CBOJAIIMECS K PEIICHUIO
KBAaJIPATHBIX HEPABEHCTB
44 24 3agaHusi, CBOASIIMUECS K PEIICHUIO

Onucvleams rpadudeCKuid




KBa/IpaTHBIX HEPABEHCTB
§13. CucremMbl ypaBHeHHIi ¢ IByMs NepeMeHHbIMH (6 4acoB)

45 25 ['padmueckuit MeTo peleHus cucTeM
YpaBHEHUH C ABYMSI IEPEMEHHBIMU

46 26 Pemenue cucrem ypaBHEHH METOAOM
I10JICTAHOBKU

47 27 Pemenue cucrem ypaBHEHH METOAOM
10JICTAHOBKU

48 28 Pemenue cucrem ypaBHEHHI METO0M
CIIOKEHMSI

49 29 Meto/1 3aMeHbI TTIEPEMEHHBIX MPU
pELIEHUN CUCTEM YPaBHEHUI

50 30 Onpenenenne KONMUYECTBA PELICHUN
CHCTEMbl YPaBHEHUI

§14. MaTtemaTuyeckoe Moe1upoBanue. Pemenne 3aga4 ¢ noMounib10
CHCTEM YpPaBHEHUI BTOPOM CTeNeHHU

METO/JI PELIEHUS CUCTEMBI
JIBYX YPaBHEHHH C AByMS
MEPEMEHHBIMU, METOT
MMOACTaHOBKH U METOJ]
CIIOKEHUS JUISl PELIEHUS
CHUCTEMBI JIByX YPaBHEHHUH C
JBYMsI IEPEMEHHBIMH, OJTHO
W3 KOTOPBIX HE SIBISETCS
JIMHEHHEBIM.

Pewamb TEeKCTOBEIC 33124,
B KOTOPBIX CUCTEMA ABYX
YPaBHEHUH C IBYMsI

(5 4acoB) NEpEMEHHBIMH SBIETCS
51 31 Marematuueckast MOJIeIb 3a1a9l MaTeMaTHICCKOU MOACIBIO
peagpHOTO Ipolecca,
52 32 DTanbl peneHus MPUKIATHON 3a1a4l ¥ HHTEPIIPETUPOBATH
53 33 Pemienue npukiiagHbixX 3a1a4 ¢ pe3yabTaT pCUICHUSI
ITOMOIIIBIO CUCTEMBI YPABHEHHM C CUCTEMBI
JIBYMSI IEPEMEHHBIMU Ilpusooums npumepoi
54 34 Pemrenue 3agad ¢ moMONIBIO CHCTEM MaTeMaTHYECKUX MOJIeNIeH
YpaBHCHUI BTOPOU CTECNCHU peaNbHBIX CHTYaIHH;
55 35 Perienue 3ama4d ¢ TOMOIIBIO CUCTEM NPUKJIaTHBIX 3a/1a1
ypaBHEHHil BTOPOii CTENEHH Onucvleamsb ITAIbBl PEIICHUS
56 36 OG30pHBIiT ypok 1o Teme «Pemenue | PHKIATHON 3a/1a4H.
KBaIPATHBIX HEPABEHCTB
57 37 KonTpoasHnas padora Ne3 nmo teme
«PenreHue KBaJpaTHBIX HEPABEHCTB.
CucreMbl ypaBHeHHH ¢ ABYMS
nepeMeHHbIMU»
I'nasa 3. Inemenmut npuxknaonoit mamemamuxku (15 uacoe)
§15. IIpouenTHblie pacuyernsl (2 yaca) IIpusooums npumepuol.
58 1 [IponieHTHBIE pacyeTsl NpUOTMKEHHBIX BEJIUUNH;
59 2 [IponieHTHBIE pacyeTshl HCTIOB3OBARMA
KOMOMHATOPHBIX MTPaBUIT
§16. AdcosroTHast 1 OTHOCUTEJIbHasA morpemHocTH (1 yac) CYMMBI U TIPOU3BEICHHUS;
60 3 AGCOIOTHAS M OTHOCUTEIbHAS CITyqaHHbIX COOBITHH,
TOTPENHOCTH BKJIIOYasl JOCTOBEPHBIE U
§17. OcHOBHBIE IPAaBU/IA KOMOMHATOPUKH (3 Yaca) HEBO3MOXKHBIE COOBITHS;
OTIBITOB C PABHOBEPOSITHBIMU
61 4 KomOunaTopHOE NMpaBHiI0 CyMMBI VICXOIaMH; [IPe/ICTaBICHNS
62 5 KombunaTtopHoe mnpaBuiio CTaTUCT. IaHHBIX B BUJC
TIPOU3BEACHUS TabyIML, AUarpamm,
63 6 KombunaTtopHoe npaBuiio rpaukos; HCHOIb30BaHN
IPOM3BEICHNS BEPOSITHOCTHBIX CBOWCTB
§18. YUacToTa M BEPOSITHOCTH CJIY4aHOTO cOObITHSI (2 Yaca) OKPYIKalOIIHX SBJICHUH.
— Dopmynuposamy:
64 7 YacroTa 1 BEpOATHOCTh CIIy4ailHOTO onpederenus: aGCOTOTHOI
cOOBITHS




65

YacToTa 1 BEpOSTHOCTH CIIy4aiiHOTO
COOBITHUS

§19. Knaccuueckoe onpeaesieHue BeposiTHOCTH (2 yaca)

66 9 Knaccuueckoe onpenenenue
BEpPOSITHOCTH

67 10 Knaccuueckoe onpenenenue
BEPOSITHOCTH

§20. HauanbHble cBeleHUs 0 cTaTUCTHKe (3 yaca)

68 11 C6op manubIX. CIocOOBI
MpEeACTaBICHUS JAaHHBIX U UX aHAJIU3

69 12 CraTucTuueckue XapakKTepUCTUKH IS
aHaJM3a JaHHBIX

70 13 Permrenne craTucTuueckux 3agad

71 14 O0630pHBI YypoK MO TemMe «JIEMEHTHI
MPUKIIATHON MaTeMaTHUKM»

72 15 KonTtpoubnas padora Ned mo teme

«JIeMeHTbI NPUKJIATHON
MaTeMaTHKW

MOTPEIIHOCTH,
OTHOCHUTEIBHOMN
MOTPEIIHOCTH,
JIOCTOBEPHOTO COOBITHS,
HEBO3MOIKHOT'O COOBITHS;
KJIACCUYECKOE OTpesiesieHue
BEPOSTHOCTH;

npaguia: KOMOMHATOpPHOE
MIPABUIIO CYMMBI,
KOMOWHATOPHOE MTPaBUIIO
MIPOU3BEICHUSI.

[TosicHATH U 3anKCHIBaTh
(bopMyITy CIIOKHBIX
npoueHToB. [IpoBoauTh
IIPOLICHTHBIE PACYETHI C
HCIIOJIb30BAHUEM CII0KHBIX
MIPOLIEHTOB.

Haxooums TO4HOCTH
npuOIMKEHUS TI0 TadnuLe
MPUOJIK. 3HAYECHUN
BeMMYUHEI. Vcronb30BaTh
pasznuyHbie GOPMBI 3aIMUCH
MpUOIIK. 3HAYCHUS
Beau4uHbl. OLIEHUBAThH
npUOJINK. 3HAYEHUE
BCJIUYHHEI.

11po8ooums OTBITHI CO
CIIY9aifHBIMH HCXOJIaMHU.
[TosicHATH U 3aMKUCHIBATh
hopmyTy HaXO0XKICHHS
9acTOTHI CITY4YaitHOTO
coObITusi. OnUChIBaThH
CTaTHCTUY. OLICHKY
BEPOSITHOCTH CIIy4ailHOTO
coObITHsg. Haxonurte
BEPOSITHOCTH CIIy4ailHOTO
COOBITHS B OTIBITAX C
PaBHOBEPOSTHBIMU
UCXOJaMH.

Onucvleamsb 3TaTBI
CTaTHCTUY. UCCIIEIOBAHUS.
OdopmisiTe nHG-1UIO B
BU/JIE TaOJHII U JUArpaMM.
W3Bnekarb nHp-1UI0 U3
Ta0JIUIl U TUarpaMM.
HaxonuTs 1 MpuBOIUTH
MIPUMEPHI UCTIOJb3-5
CTaTHCTUYICCKUX
XapaKTePUCTHUK
COBOKYITHOCTH JaHHBIX:
CpeaHee 3HauYeHue, MoJIa,
pa3Max, MeJIrMaHa BEIOOPKH

I'nasa 4. Yucnoewie nocneoosamenvnocmu (17 uacog)




§21. Yucaossblie nociaenoBareabuoctu (1 gac)

73 1 YucaoBele NOCIE10BATENBHOCTH
§22. Apupmerndeckasi nporpeccusi (4 yaca)

74 2 Apudmernueckas mporpeccust

75 3 Apudmerrueckas Iporpeccus

76 4 Apudmernueckas mporpeccus

77 5 Apudmernueckas mporpeccust

§23. CymMma n nepBbIX 4

JieHOB apudmMeTudeckoi mporpeccun (3 yaca)

78 6 CymMa n epBbIX YJICHOB
apupMeTHYECKON IPOrpeccuu

79 7 Cymma n epBbIX YWICHOB
apuMETHYECKON TPOrPECCUH

80 8 Cymma n epBbIX 4WICHOB
apu(pMeTHYECKON IPOTrpeccuu

§24. I'eomeTpuyeckas nporpeccusi (3 yaca)

81 9 I'eomeTrpuueckas nmporpeccust

82 10 I'eomerpuueckas nporpeccus

83 11 I'eomeTpuueckas nporpeccus

§25. Cymma n nepBbIX 4/€HOB reoMeTpHYeCKO Mporpeccuun
(2 yaca)

84 12 CymMmMa n nepBbIX YJIEHOB
TrE€OMETPUUYECKON IPOTrPECCUH

85 13 CyMMa 7 IepBBIX YWICHOB

TCOMCTDI/I‘{CCKOﬁ IporpeCCun

§26. Cymma 0eckoOHe4YHOI reoMeTpUUYeCcKoil mporpeccuu (2 yaca)

86 14 CyMmMma 0€CKOHEYHON T€OMETPUYECKOM
Iporpeccun

87 15 CyMmMma 0€CKOHEYHON T€OMETPUYECKOM
Iporpeccun

88 16 O0630pHBI ypok 1m0 Teme «Yucionsle
110CJIe/I0BATEIbHOCTH

89 17 KoutpoabHass padora NeS mo Teme

«Uuca0BBIE MOCIEI0BATEIBLHOCTH

IIpusooumvnpumepsbi: MOCIE
JOBATEIbHOCTEN; UACITOBBIX
IOCJIEIOBAaTEILHOCTEH, B
YaCTHOCTH apru(PMETHIECKOM
U T€OMETPUYECKON
MPOTPECCUl; UCTIOTB30BAHUS
IIOCJIEI0BATEILHOCTEN B
peanbHOM XKU3HU; 3a]1a4, B
KOTOPBIX pacCMaTpPUBAIOTCS
CYMMBI ¢ 0€CKOHEUYHBIM
YHUCJIOM CJIaraeMbIX.
Onucvleams. TIOHATHE
MOCJIeI0BATEILHOCTH, YJeHa
[IOCJIEI0BATEIBbHOCTH,
CHIOCOOBI 3aJaHMs
MIOCJIEI0BATEIBbHOCTH.
Buviuucnsamo dnensl
IIOCJIEI0BATEIBbHOCTH,
3aaHHo# (popmyII0ii n-ro
YJIEHA WU PEKYPPEHTHO.
Dopmynuposamun.:
onpedenenus: apupMeTndec
KOU IIPOrpeccuy,
reOMETPUYECKOMN
IIPOrpeccuy;

c80licmea 4JICHOB
r€OMETPUYECKON U
apupMeTHIeCKOn
IIPOrPECCUN.

3aoasams apuPpmMeTHIECKYIO
U TEOMETPUYECKYIO
MIPOrPECCUU PEKYPPEHTHO.
3anucwisamo u nosacuams Gpo
PMyJIBI OOILEro YjieHa
apudmeTnyecKoit u
reOMETPUYECKOMN
IIPOrPECCUML.

3anucvieams 1 0okazvlamy:
(hOpMYIIBI CYMMBI 71 TIEPBBIX
YJIEHOB apu(METHYEeCKON 1
reoOMEeTPUYECKON
nporpeccuit; GopMyIibl,
BbIpaXkarol[ue CBOMCTBA
YJIEHOB apu(METHYEeCKON 1
reOMETPUYECKOU
IIPOrPECCUI.

Buiuuciams cymmy
OecKOHEYHOM
reOMEeTPUYECKON
IIPOrpeccuu, y KOTOpoH | q |
< 1. IlpencraBidarhb
OecKOHEUYHbIE
MIEPUONYECKHE TPOOH B




BUJIE OOBIKHOBEHHBIX

Hosmopenue u cucmemamusauun yqeﬁnozo mamepuaia

(9 uacos)

90 JleiicTBUS ¢ paliioHaIbHBIMU APOOSIMHU

91 CaoiicTBa CTEIEHU c LEJIbIM
MOKa3aTeieM

92 CgoiicTBa apupMETHIECKOTO
KBaJJPaTHOT'O KOPHS

93 KBanpatueie  ypaBHeHus. Teopema
Buera

94 CucteMbl JIMHEWHBIX HEPABEHCTB C
OJIHOUM NEPEMEHHOMU

95 KBagpartuunas ¢yHkuus, ee rpaguk u
CBOMCTBA

96 Pelienne kBagpaTHbIX HEPABEHCTB

97 CucrteMbl  ypaBHEHUH C  JAByMA
MepEMEHHBIMU

98 DJIEeMEHThI TPUKJIAITHOW MAaTEMATUKHU

Paitonnsvie nposepounsvie pavomot (4 uaca)
99 PITP
100 Ha PITP
reoMeT
pHIO
101 PITP
102 PITP
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