MUHHUCTEPCTBO IMPOCBEILEHM S POCCUMCKOM ®EJIEPALINU
MunucTepcTBO 00pa30BaHUs M MOJIOJICKHOM MOTUTUKN CBEPATIOBCKOM 001acTu
JlenaprameHT 00pa3oBaHus aAMUHHUCTpaIuu ropoaa ExkarepunOypra

MyHununajibLHoe aBTOHOMHOE 00111e00pa3oBaTe/ibHOE YUpe:xxaeHue rumMmuazusi Ne 120
(MAOY rumuasus Nel20)

[TPUHATO
[Temaroruueckum coBeTOM

MAOQOY rumuazust Ne 120
IIpotoxos Ne 1 ot « 30 » aBrycra 2024r

PABOYASA ITPOT'PAMMA

Penenne yca0KHEHHBIX 32/124 10 MATEMATHKE
y4eOHbIN npenaMeT/Kypc/

7 Kjacc

r. EkatrepunOypr
2024 r.



IMosicuuTeILHASA 3aIMCKA

Onucanue mecta y4e0HOro npeaMera, Kypca B yueOHOM IJIaHe

[Tporpamma kKypca o6beMoM 17 "acoB jyist yyamuxcs 7 KJIaccoB.

B mkoiapHOM Kypce anreOpbl TPEHUPOBKA B peIICHUU 3a4ad (GopMUpYeTCs Ha MPOTSHKEHUU
Bcero oOyyeHus B 1mukose. OJHAKO pealbHbIE OICHKH KAadecTBa IOATOTOBKU BBITYCKHUKOB
MIOKA3bIBAIOT, YTO YMCIO MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/ad [0 MAaTEMAaTUKE KpalHe Majlo HU
BBHITIOJTHEHUE MPAKTUYECKU 1000 TeKcToBO# 3amaun He mnpesbimaet 40 mpoueHToB. OCHOBHOE U
CEPbE3HOE PACCIIOEHUE HIKOJIBHUKOB 110 OTHOLIEHHUIO K TEKCTOBBIM 3aJa4yaM IPOUCXOJUT UMEHHO B
7-8 xnaccax. TpyaHOCTh ATOH TEMBI COCTOMT B TOM, YTO alreOpandecKHii METOJ peuIeHUs 3a/ad
OIpe/ieNIsieTCs] B CaMbIX OOIIMX YepTax M B KaXJOH KOHKPETHOH 3amadye TpeOyeTcs OCMBICIUTH
MMEHHO 3TOT METOJA. Yualuecs TOJDKHBl XOpOLIO 3HaTh 3aBUCUMOCTH MEXIY pa3Iu4dHbIMU
BennunHaMu. [Ipu mogbope 3amay coOuronaeTcss MPUHIIMII TOCTOSHHOTO HapacTaHUs TpyAHOCTH. B
IIPOLIECCE U3YYEHHUs JAHHOIO Kypca HMEETCS BO3MOXXHOCTb PAacCMOTPETh MHOIO Pa3IM4YHBIX
BOIIPOCOB M3 HMCTOPUM Pa3BUTUS MATEMaTHUKH, YTO BBI3BIBAET MHTEPEC YYAIIUXCA. BONBIIMHCTBO
3a/la4 MpeAJaraéMbIX Ha 3aHATUAX HMMEIOT MPAKTUYECKYIO HaIlpaBICHHOCTb. MHOrue 3ajauu He
MIPOCTHI B PEIICHUHU, HO COJIEPKAHHUE Kypca MO3BOJSET YUYCHUKY JTI000T0 YPOBHS aKTUBHO BKJIFOUUTCS
B yueOHO-II0O3HABATEJIbHBII MPOIIECC U MAaKCUMAJIbHO MPOsSBUTH ceds. Ilpu pemenun 3aaay ciegyer
YUUTh Yy4alluxcs HaONI0AaTh, II0OJIb30BATbCA AaHAJOTUEH, HMHIYKIUEH, CpaBHEHUSMH, JeNaTh
COOTBETCTBYIOILIME BbIBOJABI. PerieHue 3ajady NPUBUBAET HAaBBIKM JIOTUYECKOTO PACCYKIEHUS,
OBPUCTUYECKOTO MBIIICHHUS, BbIpabaThIBaeT HcclenoBaTeNIbckiue HaBblkd. (Oco0oe BHHUMaHUE
oOpamraercss Ha pelieHne 3ajad C MOMOUIbI0 ypaBHeHWH. CHcTeMa M3y4eHHUs! CIOCOOOB PEIICHHS
MIOMOYET HAYYHUThCSI pelaTh 3aa4d, MO3BOJIUT YYAIUMCS BBISIBUTH U OLIEHUTH CBOM CIIOCOOHOCTH K
MaTeMaTHKe, ONpeNeInTh Hauoiee NHTEPECYIOIINE UX BOIPOCHI, YTO IOMOKET UM B JajbHEHIIEM
pH BeIOOpE Mpoduis 00ydeHus.

easn:

- pacmMpeHue U yriayOlieHHe 3HaHMM 10 MaTeMmaThke, (OPMHUPOBAHME HABBIKOB
MPUMEHEHHUS] WX B JIOOBIX TBOPUYECKUX TIpoleccax (OoIMMIUanax, KOHKypcax, TECTHPOBAHUSX,
3auérax, [MA, EI'D u 1.11.), a Tak)Ke COBEPIIICHCTBOBAHUE MTO3HABATEILHON Chephbl O0OYJAOIINXCS U
o0ecrieyeHrne TakuxX YCIOBHUH, IJie 3aMHTEPECOBAHHbBIN PEOCHOK CMOKET AOCTUTHYTh MaKCHUMAaJIbHO
BO3MO>KHOT'O Il HETO YPOBHS pa3BUTHS;

- yrioyOuTh 3HAHUS y4YalIUXCs IPU PACCMOTPEHUH PA3IUYHBIX CIIOCOOOB peIIeHHUs 3a/1a4;

- cIocoOCTBOBaTh JajbHEHIIEMY Pa3BUTHIO MAaTEMAaTUYECKOM KyJIbTypbl yJalllUXcCsl 4epe3
¢bopMHpOBaHHE  IEJIOCTHOTO  MPEACTABICHMS O MaTeMaTHKe u4epe3 MHoroobpasue ee
MEXKITPEAMETHBIX CBA3EH.

OcHoOBHBIE 32/1a4H:

- OOy4HTh MIKOJHHIUKOB HOBBIM METOJIaM U MPHUEMaM PEUICHHs 3aj7ad 10 MaTeMaTHKe
pazHoro ypoBHs cioxHocTH. ChopMupoBaTh yMeHHsS pabOTaTh C Pa3IUYHBIMH HCTOYHUKAMHU
uHpopMaIuu.

- BrIpaboTarh MpakTUYECKHE YMEHHS IPH BBIMIOJTHEHUN YKCIIEPUMEHTAIBHBIX PadoT.

- CrocoOCTBOBATh PA3BUTHIO Y YUAIIUXCS TOMCKOBOW aKTHBHOCTH, HAOIIOaTEIHLHOCTH,
CcO000pa3UTETHLHOCTH, CMEKAJIKH,

- dopMHUpOBaTh HABBIKK CaMOCTOSITEIHHOW MPOEKTHBHOW, MpPeoOpa3oBaTEIbHOMH,
pedIeKCUBHOM AESITEIBHOCTH yUaITUXCsl.

JlaHHbINl KypcC COOEPKUT KaK TEOPETUYECKYIO YacTh, TAK M KOMILJIEKC 3aJa4, BOIPOCOB IS
M3Y4YEHHOI'O MaTepHala ¥ pacllupeHus nporpaMmel. B 1aHHOM ciy4ae peub UIET HE O HAKOIUIEHUU
Macchl 3aJ1a4, a 0 BEIpAa0OTKE MBIIIIEHUS, HAIPABJICHHOTO Ha PEHICHNE 3a]1a4 110 KII0YEBBIM TEMaM.



PaGouyasi nporpaMMa OpMeHTHPOBAHA HA MCIIOJIb30BAHUE YYeOHUKOB:

MaxkaperueB FO.H. Anrebpa 7: yueOHHK 17151 00111€00pa3oBaTeIbHbIX opranu3anuii, M: MHemo3uHa.

Ilnanupyemble pe3y/bTaThl OCBOEHHsI YUeOHOI0 MpeaMeTa, Kypca

OCHOBHBIM PE3yJIbTATOM OCBOCHUS COJIEPKAHUS AIEKTUBHOIO Kypca y4alluMHUCS CTaHET POCT
MOTHUBAIIMH K JAJIbHEHIIIEMY U3YYCHHIO MAaTEMAaTUKHU M OBJIAJICHUE CISAYIOIIMMH YMECHHUSIMU:

Jluunocmmeie.

° c(hOPMHUPOBAHHOCTh OTBETCTBEHHOT'O OTHOIICHHMS K Y4Y€HHIO, TOTOBHOCTh U
CIIOCOOHOCTH, OOYy4YarIIMXCS K CaMOPa3BUTHIO M CaMOOOpa30BaHWIO HA OCHOBE MOTHBALUM K
00y4YEeHHIO U TIO3HAHUIO;

° c(hOPMHUPOBAHHOCTh KOMMYHHUKATUBHON KOMIIETEHTHOCTH (IIPUHUMATh Y4YacTHE B
COBMECTHOM IeATEeTLHOCTH, paboTaTh B IMapax, B MaJbIX TI'PYIIax, BECTH AUAIOT C YYUTEIEM, C
TOBApUIIIAMH).

° YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIU B YCTHOW M MUCHbMEHHOW peyu,
MOHUMATh CMBICJI TOCTaBICHHOW 3a/layd, BBICTpAMBaTh AapTryMEHTAIUIO, MPUBOIUTH MPUMEPHI H
KOHTPIIPUMEDHI;

o IPEe/ICTaBICHUE O MAaTEMaTHYECKON HayKe Kak chepe 4enoBeuecKoi NesTeIbHOCTH, 00
sTanax e€ pa3BUTH, O €€ 3HAYMMOCTH JUTS Pa3BUTHS IUBHIIM3ALIUH;

° KPUTHYHOCTb MBIIIJICHUA, YMCHHUEC  pacCliO3HaBaTb JJOIT'NMYECCKHU HCKOPPCKTHLIC
BBICKA3bIBaHU, OTJIINYATh TUIIOTE3Y OT (PaKTa;

° KpCaTUBHOCTb MBIIJICHHA, WHHUIOWATUBA, HAXOAYMUBOCTb, AKTHBHOCTbL IIPH PCIICHHUU
anredpanvecKux 3aaady;

Memanpeomemmuwie:

° YMCHHUEC CaMOCTOATCIIbHO IIJIaHUPOBATH Iyt HAOCTHXXCHUA ueﬂeﬁ, BI)I6I/IpaTI)
HauboJee 3 pexTUBHBIE CLIOCOOBI pelieHHs y4eOHbIX 3aady;

. YMEHHE OCYLIECTBIATh KOHTPOJIb MO Pe3yibTaTy U Mo crnocoly NeicTBUS Ha ypOBHE
MIPOU3BOJILHOTO BHUMAHUsI U BHOCUTh HEO0XO/IMMbIE KOPPEKTUBBI,

o YMCHHUEC QaJACKBATHO OLCHWBATHL NPAaBUIIBHOCTb WU OIIMOOYHOCTL BBIMTOJHEHUS
yueOHOIt 3a1au, €€ 00BEKTUBHYIO TPYTHOCTh H COOCTBEHHBIE BO3MOYKHOCTH €€ pelICHuS;

o OCO3HAaHHOE  BJIQJICHWE JIOTUYECKMMHU  JCWCTBUSIMH  ONpEIeNeHHs  TMOHSTHH,

0000I1IeHUs, YCTAHOBJICHUSI AHAJIOTUH, KJIACCU(pHUKAIMM Ha OCHOBE CaMOCTOSTENILHOTO BBIOOpPA
OCHOBAaHMUH U KPUTEPUEB;

. YMEHUE YCTaHABIIMBATh IIPUYUHHO-CIEACTBEHHBIE CBS3U; CTPOUTH JIOTMYECKOE
paccyXxeHue, yMo3aKitoueHue (MHIyKTUBHOE, A€ TyKTUBHOE U 110 aHAJIOT'MH) U BBIBOJIBI,

. YMEHHE cO3[aBaTh, HPUMEHSATb M MpPeoOpa3oBbIBATh 3HAKOBO -CHMBOJIMYECKHE
CpeACTBa, MOJIETH U CXEMBI JJIs pelIeHUs] y4eOHbIX U IO3HABATENIbHBIX 33/1a4;

. YMEHHE OpPraHU30BbIBaTh Y4eOHOE COTPYAHUYECTBO U COBMECTHYIO JAESTENBHOCTH C
YUHUTEIEM M CBEPCTHUKAMU: ONPENENATh eI, pacnpenesneHne (QyHKIUNA U pojield y4aCTHUKOB,
B3aMMOJICHCTBHE U O0IIMEe CIOCOOB! padOThI; yMEHHE paboTaTh B IPyIIE: HAXOIUTH 00Iee pelieHne
U pa3peuiaTb KOH(JIUKTH HA OCHOBE COTJIaCOBAaHHUS MO3UIUI U y4€Ta HHTEPECOB; CIyIIaTh NapTHEPA;
(bopMyIMpOBaTh, APTYMEHTUPOBATH U OTCTAMBATh CBOE MHEHUE;

. c(hOpMHUPOBAHHOCTH y4eOHOM U 0O0IIEe MOIH30BATEIHLCKOW KOMIIETEHTHOCTH B 00J1acTH
HNCITOJIB30BAHUA I/IH(I)OpMaHI/IOHHO-KOMMyHI/IKaLII/IOHHI)IX TeXHOHOFI/Iﬁ;

o YMEHHE BHJIETh MAaTEeMAaTHUYECKYIO 3aJady B CHUTyalldd B APYTUX AUCHUIUIMHAX, B
OKpYKaroIIen KU3HU;

° YMCHHUEC HAXOJUTH B Pa3JIMYHbIX HCTOYHHUKAX I/IH(l)OpMaI_[I/IIO

L YMCHHUEC IMTOHUMAThb U UCII0JIb30BAaTh MAaTEMATHUYCCKUE CPECACTBA HATTIAAHOCTHU

o 16) yMeHHE caMOCTOSITETIbHO CTaBUThH II€JIH, BHIOMPATh M CO31aBaTh alTOPUTMBI IS

pelieHus 3aiay;



Ilpeomemmnuie:

. Pemarp Oonee crokHBIE CIOKETHBIC 33aJla4ll Pa3HBIX TUIIOB Ha Bce apudmernyeckue
e CTBUSL,
° CTPOUTH MOJIEIb YCIIOBUS 3alaudl (B BHJIE TaOJIUIbI, CXEMBI, PUCYHKA WJIA yPaBHEHHUS),

B KOTOPOW JaHbl 3HAYCHHS JBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIMYUH, C LIENBIO MOUCKA pEHICHUs
3a7a4M;

. OCYIIECTBIISTh CIIOCOO MOWCKA PEIICHUS 3a/1ayv, B KOTOPOM PACCYKIECHUE CTPOUTCS
OT MHTEPIPETUPOBATh BBHIYUCIUTEIbHBIC PE3YJAbTATHl B 33/aue, UCCIEA0BATh MOJYYCHHOE pEeIIeHUE
3a7a4M;

o 3HATh PA3IMYUE CKOPOCTEH OOBEKTa B CTOSIUCH BOJIE, POTUB TEYCHUS U IO TCUCHUIO
peku;

o pelaTh 3aa4u pa3HbIX TUIOB (Ha paboTy, Ha MOKYIIKH, HA ABM)KEHUE), CBSI3bIBAIOIINX
TPH BEJIMYMHBI, BBIJICISITh STU BEIMYUHBI U OTHOILICHUSI MEX]Ty HUMU;

o HAXOJIUTh MPOLIEHTHOE CHUKEHUE WJTU MPOLIEHTHOE MOBBIIICHUE BEIMYUHBI;

o pelaTh HECI0KHbIE JIOTHYECKHUE 3a7a4ul METOJJOM PacCyKICHUH.

o BrInonHATE yciaoBUs K TPEOOBAHUIO UITH OT TPEOOBAaHUS K YCIOBUIO;

e (oJiee CIOXKHBIC MPEOOPa30BaHUsS IS BBIYMCICHUS 3HAYCHUM YHCIIOBBIX BBIPAKCHHM,
coJlepXkKalllMX CTENEeHU C HaTypaJbHbIM I[I0KA3aTeleM, CTEHNEHU C LEeJbIM OTPULIATEeIbHBIM
IoKa3aTelieM;

e lcnonb3oBaTh (OPMYJIbl COKPAIIEHHOTO YMHOXEHHUs (KyO CcymMMmbl, KyOpa3HOCTH,
pa3HOCTh KyOOB, pa3HOCTh N-CTEleHEeH, KBaJpaT CyMMbl HECKOJBKUX CJIAaraeMbIX) Ui YIPOLICHUS
BBIYMCIICHUI 3HAYCHU! BBIPAKECHUN;

e Haxonuts 3HaueHune QyHKIUU MO 3aJaHHOMY 3HAYCHHUIO apTyMEHTa;

e  3HaTh AITOPUTM MOCTPOCHUS rpaduka GyHKIIIH;

e  Ctpouth rpaduk JMHEHHON PYHKIIUU C TOMOIIBIO CIIBUTA BIOJIb OCEH KOOPAUHAT;

® MpOBEPATH, SBJISIETCA JM AaHHBIN rpaduk rpadguxom 3amaHHONW (GYHKIUM (JTMHEHHOM,
CTETIEHHOM);

Peanuzarmus 1eneit kypca OCyIIeCTBISETCS B COUCTAHUU PA3IUYHBIX OPTaHU3ALUOHHBIX (POpPM
— WHJAMBUIYAJIbHOM, TPYNIIOBOM, KOJUIEKTHBHOM B BHUJIE AUAJOrOB, MPAKTUYECKUX 3AHITUU 10
PELIEHHUIO 3a/1a4, BBIYHCIUTEIBHBIX TYPHUPOB, KPYIJIBIX CTOJIOB, 3aLUTHI IPOEKTOB

Copaepixanue y4yeOHOr0 npeaMera, Kypca

1. Yucaa ®W TOXKIECTBEHHbIe mNpeoOpa3oBaHus: PanyoHanbHble  BBIPAXKECHUS.
ToxnaecTBeHHble npeoOpa3zoBaHus BblpakeHni. Haxoxnenne 3HaueHuil BoipakeHuil. Bo3BeneHue B
KyO CyMMBI M pa3HOCTH. PasnoxeHne Ha MHOXHTEIM CyMMbl W pasHOCTH KyOoB. PaznoxeHue Ha
MHOKUTEIH Pa3HOCTH N-X creneHei. KBaapaT cyMMbl HECKONIBKUX cllaraeMbIX. Pa3ianuHbie criocoOsbl
Pa3IOKEHUSA HA MHOXKUTEIIN.

2. YpaBHEHHsI M CHCTeMbI YPaBHEHUIi: YpaBHEHUS, CBOIANINECS K JIMHCWHBIM. Y paBHEHUS,
coJiepKalie MOJyidb. YpaBHEHHs ¢ mapameTpoM. ['paduueckoe pelieHHE CUCTEM YpaBHEHUH.
Cucremsl ypaBHEHUH C TPEeMs IEPEMEHHBIMU.

3. Pemenue TeKCTOBBIX 3aa4: 337a4l Ha OJTHOBPEMEHHOE JIBI)KEHUE,IBUKEHUE B OJJTHOM U
pa3HbIX HamnpaBJEHUSX, IBM)KEHUE IO BOJE. 3a/ayl Ha MPOIEHTHI. 3ajadl Ha pabory. 3agauu Ha
NOKyNKH. PelreHne reomerpuyeckux 3anad. PenieHue cTapuHHBIX U OJUMIIMAIHBIX 33/1a4.

4. @yuxuum: JluneiiHas ¢ynkuus. BsanmHoe pacnosnoxkeHue TIpaduKOB JIMHEHHBIX
¢ynkuuit. CrenenHast QyHKIHS ¢ YETHBIM M HEUETHBIM TTOKa3aTeNIEM.



TEMATHYECKOE INTAHUPOBAHHUE KYPCA, 7 knace

Ne Tema ypoka Yacer
ypoka
1 PannonasnbsHbie BbIpayKeHUS 1
2 ToxxecTBeHHBIC TPEOOPA30BAHMS BBIPAKEHU 1
3 Pemmenue onuMnuaaHbix 3a1a4 (MIPU3HAKK IEITUMOCTH) 1
4 Pemenue onmuMnuaaHpIx 3a1a4 (JIOTHYECKHE) 1
5 3ajaun Ha ABUKEHUE MO BOJIE (IO TEUCHUIO U IPOTUB TCUCHUS). 1
6 Pemenue ypaBHeHUH, CBOIAIINXCS K TUHEUHBIM 1
7 Pemenne ypaBHeHul, coepKaliux MOAYIb 1
8 YpaBHEHUS C TapaMeTPOM 1
9 Jluneitnas QyHKIUA. 1
10 | B3aumnoe pacnonoxenue rpadukoB TUHEHHBIX QyHKINN 1
11 CrenenHnast GQyHKIUS C YETHBIM MTOKA3aTeIeM 1
12-13 | Crenennas QpyHKIHUS C YETHBIM, HEYETHBIM ITOKa3aTeleM 2
14 | Bo3Benenue B KyO CyMMBbI U pa3HOCTH 1
15 PaznoxxeHne Ha MHOKUTENN CYMMBI U Pa3HOCTH KyOOB 1
16 | Pemenue cucrem ypaBHEHUH C TpeMsl IEpEMEHHBIMU 1
17 | I'eomeTrpuueckue 3a1a4u (IEpUMETp, TIIOMAIL, O0BEM). 1
BCEI'O 17
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