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1. IlMosicHuTe/ILHAS 3aNMCKA

O01IHe cBeneHus

Pabouas nporpamma (akynbrathBa «H30panHbie BOIIPOCK MaTeMaTuKu» JuUld 9 Kinacca
cocTaBieHa Ha ocHoBe DeepanbHOIO KOMIIOHEHTA TOCYAapCTBEHHOIO 00pa30BaTENbHOIO
cTaHJapTa OCHOBHOT0 00111ero 00pa3oBaHHs.

Oco0enHocTi y4eOHOro Kypca

Janublii  kypc wumeer 001eoOpazoBaTelbHbIA, MEXIPEAMETHBIH  XapakTep,
OCBEILIAET pOJb M MECTO MAaTeMaTHKH B COBpPEMEHHOM wmupe. M3ydenwme Meromos
pelICHUS TUMOBBIX 3a/a4 BeAeTCSA B (opMe 0030pHBIX JEKIMH C pa3dopoM KIIOUEBHIX
3apad. Kypc cocroutr u3 nsitu TeM. M3yuaemblit Marepuan NMpUMBIKAET K OCHOBHOMY
Kypcy aireOpsbl, JAOMOJHSASL €ro UICTOPUYECKUMHU CBEJCHUSIMU, CBEJICHUSIMH, BaXKHBIMU B
00u1e00pa3oBaTeIbHOM MJIM IMPHUKIAIHOM OTHOILICHHH, MaTepHalaMH 3aHUMATEJILHOIO
XapakTepa NprH MUHMMAJIbHOM pacLIMpPEeHUH TeopeTudeckoro marepuana. Ilpexne, yem
NPUCTYNaTh K PEHICHUIO TPYIHBIX 3a7ad, pacCMaTpHBAETCA pelieHue Ooiee MPOCTHIX,
BXOJIAIMX KaK COCTaBHAsl YaCTh B PEIICHHUE CIIOKHBIX. B KOHIIE M3yUeHUs KaKI0N TEMBbI
OTBEJICHO 110 2 yaca Ha pellIeHUe TUIIOBBIX 3aJlaHUi U3 OTKPBITOro 0aHka 3agaHuii OI'D.

B xoae wu3yueHus Marepuana JAaHHOIO Kypca COYETAalTCs Takue ghopmol
opzanusayuu yueonoi padomsl, Kak NMPaKTUKYMBI TI0 PEUICHUIO 3aj1a4, JeKiuu, oecena,
TECTUPOBAHHUE, YACTHMUHO-TIOUCKOBAs [EATENbHOCTb. Pa3BUTHIO MaTeMaTHYECKOTO
UHTEpeca CrocoOCTBYIOT MaTeMaTHYECKUE UTPHI (JIMIaKTHYeCKas, poJieBasi), BAKTOPUHBI,
roJI0BOJIOMKH. MICIIONB3YIOTCS 37IEMEHThI UCCIIE0BATENIbCKOM JIESITEIbHOCTH.

Hesan u 3apa4u Kypca

IJens nanHoro paxyapTaTUBHOIO Kypca:

cucTeMaTu3alMs, yriyoJeHre U pacluMpeHre 3HaHUM ydyallluxcs MO0 MaTeMaTHKe B
cootBeTcTBUM ¢ TpeboanusimMu, npeabsasiaieMbiMu @K ['OC 00O, co3nanne ycnoBui
KaYEeCTBEHHOM TMIOArOTOBKHA Y4YalIUXC K HWTOTOBOW aTTECTAllMd, MPOINOJIKEHHIO
0o0pa30BaHMs, TMOBBIIIEHHE YPOBHS HX MAaTeMaTUYECKOW KYJIbTYpbl, pa3BUTHE Y
yuyaluxcsi MHTEpeca K MpeIMeTy.

3aoauu:

obpazosamenvHvle

¢ 00001IUTH, CHCTEMATU3UPOBATH, PACILIUPUTH U YIITYOUTh MAaTEMATUUECKUE 3HAHUS
ydaluxcs, HEOOXOIHMMbIE Ui TPHUMEHEHHUS B MPAKTHYECKOW [EATEIBHOCTH IIPU
pelIeHuu 3a/1a4;

eCc(hOpMHUpPOBATH Yy YYALIUXCS YMEHHME ONpe/eNiaTh BUJI 3aJaHus, TBEPAO 3HATH U
MPUMEHATH AITOPUTM PELLICHUS;

pazeusaroujue

©CIIOCOOCTBOBATh PA3BUTHUIO y YYAIIUXCA YMEHHS aHaIW3MPOBaTh, CPABHUBATH,
000011aTh; yMeHUs padoTaTh ¢ y4eOHOMN JOMOTHUTEIBHON JTUTEPATYPOIL;

®IIPOJIOJDKUTh  MHTEJUIEKTyalbHOE  pa3BUTHE  ydaluuxcs:  (GopmupoBaHuUE
QJITOPUTMHUYECKOrO MBILIICHUS, Pa3BUTHE JIOTHKA M COOOPA3UTEIbHOCTH, MHTYWLHMH,
MPOCTPAHCTBEHHOIO BOOOPaKEHMSI, MATEMATUUECKOI0 MBILLIICHUS;

®pPa3BUTh UHTEPEC K MATEMATHUKE;

gocnumameJbHble

®BOCIUTHIBATH CIIOCOOHOCTh aHAIM3UPOBATh CUTYALMIO, pa3padaTeiBaTh Cocod
pelleHHsl, TPAMOTHO 3allMChIBATh PELICHHE,;



¢ C1IOCOOCTBOBATH MPOPOPUECHTALINH;
e c(hopMHpPOBaTH BHICOKUI YPOBEHb aKTHBHOCTH,

Mecrto npeamera B y4eOHOM I1aHe

Jlannass pabouass nporpamma (akyJIbTaTUBHOTO Kypca «M30paHHbIE BOMPOCHI
MaTeMaTHKW» OPUEHTHPOBaHAa Ha ydJamumxcss 9 Kiacca M pealm3yeTcsi COIJIacHO
yueOHOMY MIaHy THMHA3MHU U3 pacdeTa | 4 B Hezenmo, Bcero 34 yaca.

2. TpeOoBaHusA K YPOBHIO MOATOTOBKH YYAIIUXCS

B pesynpraTte M3ydeHus naHHOrO (paKyIbTaTHBHOTO Kypca yJalluecs JOJIKHBI
UMETh CJIEIYIOIIUE PE3YIbTaThl 00YUYESHUS.

Juunocmmuvie:
1. 'oTOBHOCTh M CTOCOOHOCTH 00Y4YAIOUIUXCS K CAMOPA3BUTHIO M CaMO0OOpa30BaHUIO Ha
OCHOBE MOTHBAIMU K 00YYEHHIO U MTO3HAHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OCO3HAHHOMY
BLIOOPY M TMOCTPOCHUIO HalbHEHIIEeH WHIMBUAYAIBHOW TPAGKTOPHUU OOpa30BaHUS C
Y4ETOM YCTOWUYHUBBIX MO3HABATEIILHBIX HHTEPECOB.
2. CdopMHPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHHMS K YYCHHIO; YBaKHTEIBHOTO
OTHOIIICHUS K TPYLY.

Memanpeomemusie:

Pezynamuenvie YVJ/|

. VYmenue caMOCTOATEIBHO ONpPENENATh 1eJih  O0ydYeHHs, CTaBUTh U
dbopMynupoBaTh HOBBIC 33J1auyd B ydyeOe M MO3HABATEIbHOM JIeITEIbHOCTH, Pa3BUBATH
MOTHUBBI U HHTEPECHI CBOCH MO3HABATENIbHOI AeaTenbHOCTH. O0ydalomuics CMOXKET:

® AHAJM3UPOBATh CYIICCTBYIONIME M TUIAHUPOBaTh Oyaymme oOpa3oBareibHBIC
pe3yJibTaThl;

e yACHTUOUIMPOBATE COOCTBEHHBIC POOJIEMBI U ONPEACIIATh ITIaBHYIO IIPodiemy;

® BLIJIBUraTh BEPCHH  pelIeHHs Mpobsembl, GOPMYJIUPOBATH  THUIIOTE3H,
MPEIBOCXUIIATh KOHEYHBIN PE3YIIbTAT;

CTaBUThH 1I€JIb JESTEIIbHOCTH HA OCHOBE ONPEEICHHOW MpoOsiieMbl M CYIIECTBYOIIUX
BO3MOKHOCTEH;

2. YMeHue caMOoCTOSATE/IbHO MUIAaHUPOBATh IYTH JTOCTHKEHUS Lieliel, B TOM YHCIIe
alIbTEPHATUBHBIC, OCO3HAHHO BbIOMpaTh Hambomee APGHEKTUBHBIE CIOCOOBI PEHICHHS
y4eOHBIX U MO3HABATENbHBIX 3a0a4. O0y4aronuMics CMOKET:

® ONpeACNATh HEO0OXO0JUMBIE JIEUCTBHE(S)) B COOTBETCTBHM C Y4YE€OHOH |
MO3HABATEIBHOM 3a7a4ei U COCTABIATh AJITOPUTM UX BBITIOJHEHUS;

e 000CHOBBIBaTH BHIOOp Hambosee 3p(GEeKTUBHBIX CMOCOO0OB perieHHs y4eOHBIX U
MO3HABATENBLHBIX 3a/a4;

® OIpEeENsiTh/HAX0AUTh, B TOM YUCIE U3 MPEJIOKEHHBIX BAPUAHTOB, YCIOBUS JJIsi
BBIMOJIHCHUS YICOHOM U MO3HABATE/ILHON 3aa4H;

e BLIOMpATL M3 MPEUIOKEHHBIX BapUAHTOB CPEIACTBA/PECYpPCHl I PELICHUS
3a1a49K/TIOCTUKEHUS LIETTH;

® ONpeJesiTh IMOTEHIWAJbHBbIE 3aTPYJAHEHHUS 1PU  peuieHuu yueOHOM
MO3HABATEILHOM 3a/1a4i U HAXOAUTh CPEACTBA JUISl UX YCTPAHCHUS;

3. VYMeHHE COOTHOCHTH CBOM JACHCTBHA C IUITAHUPYEMBIMH PpPe3yJIbTaTaMH,
OCYUIECTBIISITh KOHTPOJIb CBOEH JAEATENBHOCTH B TPOLECCE JOCTHIKEHHMS DPE3yJbTara,
ONPEAENIATh CIOCOObI AEUCTBUI B paMKax MPEIN0KEHHBIX YCIOBUM U TpeOOBaHUI,



KOPPEKTHUPOBATh CBOM [JICUCTBUSA B COOTBETCTBUHM C U3MEHSIOIICHCA CUTYyallUEn.
OOyuaromuics CMOKET:

e cuCTEeMaTU3UpoBaTh (B TOM 4YHCIE€ BbIOMpaTh NPUOPUTETHBIE) KPUTEPUHU
TUTAHUPYEMBIX PE3yJIbTATOB U OLIGHKH CBOEH J1eSITeIbHOCTH;

e OTOMpaTh MHCTPYMEHTHI JUISI OLICHUBAHUS CBOEH AESATENbHOCTH, OCYILECTBISThH
CaMOKOHTPOJIb CBOEH JIEATEIIBHOCTH B paMKaX MPEIJI0KEHHBIX YCIOBUN U TPEOOBAHHI;

4. VYmeHue OUEHHMBATh IPABUIBHOCTh  BBINOJHEHHS  y4eOHOW  3amauw,
COOCTBEHHBIEC BO3MOXHOCTH €€ perieHus. O0yqaromuics: CMOXKeT:

® OIpeensTh KPUTEPUH MPaBUIBLHOCTH (KOPPEKTHOCTH) BBIMOJHEHUST yueOHOH
3a/1a4u;

® AHAJIM3UPOBATH U 00OCHOBBIBAThH NPUMEHEHHE COOTBETCTBYIOLIETO
MHCTPYMEHTApHs I BBITOJIHCHUA YU4COHOU 3a/1a4u;

5. Bnagenue OCHOBaMH CaMOKOHTPOJIS, CAMOOLEHKH, IPUHATHS PELICHUH U
OCYIIECTBJICHUS OCO3HAHHOTO BbIOOpa B y4eOHOHM W mMmo3HaBaTenbHON. OOydaronimiics
CMOJMKET:

® CaMOCTOSATENIBHO OINPEICHATh MPUYHUHBI CBOETO YCIieXa HIIA HEeYCIIeXa;

losznaeamenvuvie YV/|

6. YMeHue oOnpeAcyaTh IOHSITHs, Cco34aBaTb OOOOIICHMS, YCTaHABIUBATh
aHAJIOTHH, KJIACCU(UIIMPOBATh, CAMOCTOSATEIIBHO BBIOMPATh OCHOBAHUS M KPUTEPUH IS
KnaccuUKaIiy, ycTaHaBIUBATh IPUUUHHO-CIACICTBEHHBIE CBA3U, CTPOUTDH JIOTHYECKOE
paccykIeHue, yMo3aKioueHne (MHIYKTHBHOE, JEeIYKTHBHOE, M0 aHaJIOTHH) U JeNaTh
BbIBO/Ibl. OOYYarOIMIHICH CMOKET:

® BbLICTpAaUBaTh JIOTMYECKYIO ILIEMOYKY, COCTOSALLYI0 M3 KIKYEBOI0 CJlIOBa U
COTMOAYMHECHHBIX EMY CIIOB;

® BBLIIENATH OONIMIT MPU3HAK ABYX WM HECKOJLKHUX TPEIMETOB WU SBICHUH U
OOBSICHITH X CXOJICTBO;

e OOBEAWHATH MPECJAMETHI W SIBICHHS B TPYMIbl IO ONPEACICHHBIM IMPU3HAKAM,
CpaBHHUBATh, KIacCH(UIIMPOBATh U 00001IaTh (PaKTHI M SBICHHS;

e JeNaTh BBIBOJ HA OCHOBE KPUTHYECKOTO aHATH3a Pa3HBIX TOUEK 3PCHUA.

7. YMenue cozgaBaTh, NMPHMEHSTH W TPeoOpa3OBBIBATH 3HAKM W CHUMBOJIBI,
MOJICIM M CXEMBI JUISl pElIeHHs y4eOHBIX M IMO3HABaTENbHBIX 3ajgad. OOydaromuiics
CMOJKET:
0003Ha4YaTh CUMBOJIOM M 3HAKOM MPEAMET U/HUIIH SBICHUE;

OTIpeIeATH JIOTMUECKNE CBA3H MEKIY TIpeIMeTaMi W/ WIIN SABICHUSIMHU;
CTPOMTH MOJIENTL/CXeMY Ha OCHOBE YCIIOBHIA 3a/1a4M H/WIIH Cioco0a ee pereHus;

® TpeoOpPa30BEIBATL MOJIEIH C IIEIBIO BBISBICHHS OOMIMX 3aKOHOB, ONPEASTISIONTINX
JAHHYIO MPEIMETHYIO 00J1aCTh;

8.  CwmpbIciioBoe yteHne. O0y4aromMncsa CMOKET:

® HAXOJWTh B TEKCTE TpeOdyemyro nH(popMauuio (B COOTBETCTBUU C LEIIMU CBOCH
NEeSITeIbHOCTH);

® OpPUEHTUPOBATKLCS B COJIEPIKAHUU TEKCTA, IOHUMATh [IEJIOCTHBIM CMBICI TEKCTA.

e @& o

Kommynukamusnvie YVJ/[

9. YMeHue  OpraHuM30BBIBaTh  y4eOHOE  COTPYJAHHYECTBO M COBMECTHYHO
JESTENBbHOCTh C YUYHUTENIEM M CBEPCTHUKAMH; paboTaTh WHAMBUAYAJILHO M B TPYIIIE:
HaXOIUTh 00IIIee pelIeHre U pa3pemiaTh KOH(PIMKTH Ha OCHOBE COIJIACOBAHHUS TTO3UIIMH
¥ ydeTa HHTepecoB; GOpMyIHpOBaTh, apryMEHTHPOBATh M OTCTaMBaTh CBOE MHEHHE.



OO0y4aromuicst CMOXKET:

® OIpEAENATh BO3MOKHBIE PO B COBMECTHOM JI€ATEIBbHOCTH;

® UrpaTh ONPEACIICHHYIO POJIb B COBMECTHOM JIEATEIIBHOCTH;

® [IPUHHUMAThH MO3MIHIO COOCCEIHUKA, TOHUMAs IMO3ULUIO JAPYroro, pasiuyaTh B
ero pedyu: MHEHHE (TOYKY 3peHMS), A0Ka3aTeabCTBO (ApryMeHThI), (akThl; THIIOTE3bI,
aAKCHOMBI, TEOPHH;

® CTPOMTh IIO3UTHBHBIE OTHOILEHHUsA B IIpoLecce y4eOHOW M II03HABaTEIbHON
ACATEIIBHOCTH;

® KOPPEKTHO M apryMEHTHPOBAHHO OTCTAMBATh CBOIO TOYKY 3PEHHSA, B IUCKYCCHHU
yMETh BBIJBUIATh KOHTPApryMEHTHI, Iepedpa3upoBaTh CBOIO MBICIL (BIaJeHHE
MEXaHU3MOM JKBHBAJICHTHBIX 3aMEH);

KPUTHYECKH OTHOCHUTBCS K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IpU3HABaTh
OIHUOOYHOCTE CBOEIO MHEHHUS (€CIIM OHO TAKOBO) U KOPPEKTUPOBATH €rO;

10. YMeHue OCO3HaHHO HCIHOJIB30BAaTh PEUYEBBIE CPEJCTBA B  COOTBETCTBUHU C
3aaveil KOMMYHUKAIIUH 7Sl BBIPQKEHUSI CBOMX YYBCTB, MbICIEH U MOTpeOHOCTEN Uis
IUIAHUPOBAHKUA M PETYJISALUMN CBOEH JEATEIBHOCTH; BIAJACHHE YCTHOM W INMHUCbMEHHOH
peydbr0, MOHOJIOTHYECKOM KOHTEKCTHOM peubto. O0yUarouicst CMOXeT:

® ONpeeNsaTh 3a/1a4yy KOMMYHHUKAILUH U B COOTBETCTBUU C HEll OTOHMpaTh peueBble
CPENICTBA;

® BBICKAa3bIlBaTh M OOOCHOBBIBATH MHEHHUE (CY)KJIEHHE) M 3anpalivBaTbh MHEHHE
napTHepa B paMKax [uaora,

MPUHUMATH PELICHUE B XOJI¢ AUAJIOra U COIVIACOBBIBATh €r0 ¢ COOECEeTHUKOM;

Ilpeomemmnspie:

B pezyremame uzyuenus Kypca obyuarowuecs 004CHbl

3HAMb/NOHUMAMb:

¢ AJIFOPUTM BbIHECEHUS OOILEro MHOXKUTEISI. YMETh PaCKJia/IbiBaTh MHOTOYJIEH HA
MHOKHUTEIIH;

e hOopMyNBI COKpAILIEHHOTO YMHOXKCHHA. YMEThb NPUMEHATH GOPMYNBl NpH
pa3noKeHUH MHOTO4JIEHa HA MHOYKHUTEIH;

¢ CBOICTBa KBAJIPaTHOTO KOPHS. YMETh MPUMEHSTh CBOICTBA MPHU YNPOIICHUH
BbIPaKEHUH;

¢ CBOMCTBA CTEIICHU C LEJIBbIM IOKa3arejaeM. YMeTh IIPUMEHSTh CBOMCTBA IIPH
YIIPOILEHUH BBIPAXKEHU;

yMmemb:

e 1pecoOPa30BbIBATH MHOTOUJICHBI PA3JIMYHBIMU CTIOCODAMMU;

epelllaTh YpaBHEHUS, NPUMEHsS anreOpanyueckue NpeoOpa3oBaHUs U pa3IMyHbIC
MPUEMBI: pa3JIoKeHHEe Ha MHOKUTEIH, 3aMeHa epeMEHHON;

epelaTh CHCTEMBl YPaBHEHUH CIOCOOOM MOJCTAHOBKH W CJIOKEHHS; TPUMEHEHHE
CTICIHANBHBIX TIPUEMOB PEIIICHUS CHCTEM YPaBHCHUH,

eOTBEYATh HA BOINPOCHI, CBS3aHHBIE C WCCIICJOBAHHEM YpaBHEHHH W CHCTEM
YpaBHEHUH, coiepxkaimmx OyKBEHHbIC KO3(P(DUIMEHTHI, UCIOJIb3Ys 10 HEOOXOIUMOCTH
rpauYeCKHe MpeACTaBICHHS;

e peIIaTh HEPABCHCTBA, TPEOYIOUIUE anredpandecKkue npeodpa3oBaHus;

epelraTh HepaBEHCTBA, BBIOMpAsl PEIICHHUS], YIOBIETBOPSIONIAE IOMOITHUTETHHBIM
YCIIOBUSIM;



e peliaTh CUCTEMBbI HEPABEHCTB, Tpedylolye anredpandeckue npeodpa3oBaHus;

e peniaTh 3aJja4M, CBA3aHHbIE C HCCIEJOBAHUEM HEPABEHCTB M CUCTEM, COJIEpIKAIINX
OyKBEHHBIE KOY(DPHUITHEHTHI;

epellaTh 3a/1a4u, TpeOyroNIKe MPUMEHCHHE allapaTa HEPaBeHCTB;

®CTPOUTH Ipa(MKH H3y4acMbIX (DYHKIIMH KM OTBEYaTh Ha BOINPOCHI, CBSI3AHHBIC C
MCCIICIOBAHHUEM ITUX (PYHKIIHI;

 CTPOUTH OOJIee CI0kKHbIE (PYHKIIMHU, UCCIIEN0BATh JAHHbIE (PYHKIIUH;

epeliaTh MaTeMaTHYECKHE TMPAKTHYECKHWE 3aJa4dH, HCHOJIb3ys rpadudeckoe
npencTaBieHne GyHKIHMA U HX CBONCTBA;

®COCTaBJISITh ypPaBHEHHE MPSAMOIl B KOOPJAMHATHOM IUIOCKOCTH TI0 3aJ[aHHBIM
YCIIOBUSIM;

®COCTABJISITh ypaBHEHHE Mapadojibl ¥ TMNEepOOIbl B KOOPJAMHATHONW TUIOCKOCTH TI0
3a/IaHHBIM YCJIOBHAM;

epeniaTh 3aJa4d T€OMETPHUYECKOTO COJEP/KaHMS HAa KOOPJMHATHOM IJIOCKOCTH C
MCIOJb30BAHMEM  aireOpandeckoro MerojJa W ¢ OHopoil Ha  rpajuyeckue
MpE/ICTAaBICHUS;

® CTPOHTH rpauKu YpaBHEHHI;

epelmiath TEKCTOBBIE 3ajay, MCHONB3YyS KaK apu(MeTHyecKue CrocoObl
paccyKIeHUN, TaK M anreOpandeckhid METOJ (COCTaBJIEHHE BBIPAXKEHHM, YPaBHEHUH,
CUCTEM), B TOM 4ucJe padoTa ¢ anreOpamvyeckoll MOMIEIbI0, B KOTOPOH 4YHCIIO
MIEPEMEHHBIX TIPEBOCXO/IUT YUCJIO YPABHEHUH;

UCnoIb306amb  NPUOOPEMEHHbIE 3HAHUA U YMEHUA 6 NPAKMU4ecKou
OessmenbHOCHU U HOBCECOHEBHOM MHCUSHU OJIA:

® PELICHUS HECJIOKHBIX MPAKTHYECKUX 3a/1a4, B TOM YMCJIE ¢ UCIOJIb30BAaHUEM
CIIPABOYHBIX MAaTEPHAJIOB, KaJbKYJIATOpa, KOMIBIOTEPA;

® YCTHOM NPHUKHUJKK M OLEHKH PE3yJNbTAaTOB BBIYMCIEHUN; MPOBEPKH PE3YJIbTATOB
BBIYMCIIEHUI C UCIIONB30BAaHUEM Pa3IMYHbIX TPUEMOB;

® UHTEPIIPETALIUA PE3YJIbTATOB PEIICHUs 3a/1ad ¢ Y4ETOM OTPaHHYCHHH, CBSA3aHHBIX
C peaJibHBIMHM CBOMCTBAMH PAaCCMATPHUBAEMBIX IIPOLIECCOB U SIBJICHHH.

Yuenux nonyuum eosmoxncnocme:

« OBJIQ/ICTh OOIIMMHM YHHUBEpPCAJIbHBIMH NpPUEMAMH M MOJIXOJaMU K PEIICHUIO
3aJIJaHUM TecTa;

e YCBOUTH OCHOBHBIEC TTIPUEMbI MBICIIUTEILHOTO IMOMCKA;

« BEIPAOOTATH YMEHUS:

o CaMOKOHTPOJIb BPEMEHH BHITIOJTHEHUS 3a/1aHUH;

o OlICHKa OOBEKTMBHON M  CyOBEKTHBHOM TPYAHOCTH 3adaHUi W,
COOTBETCTBCHHO, Pa3yMHBIH BBIOOD 3THX 3adaHUA;

o IIPUKHUJIKA TPAHULL PE3YIIbTATOB;

o HPUEM «CITUPATIBHOTO JIBUXEHUSD (I10 TECTY).

HHCTpYMeHTapHGM AJIsI OHCHHBAHUS PE3YJIbTAaTOB MOI'YT OBITh: TECTHUPOBAHHE,
TBOPUYECKHE pabOTHL.



3. Conep:xanne GakyJIbTATHBHOTO Kypca

1. Uncaa U BEIYHCTICHHUSA

Paumonansueie umcna. Crangaptheii Bua uucna. Ilpouentsl.  [ledicTBust ¢
pauMoOHAIBHBIMU YucaaMu. CpaBHEHHME pallMOHANIBHBIX 4ucen. Haxokaenue npoueHta
oT 4ucia. HaxokneHwe 4yuciaa 1Mo JaHHOM BEIMYMHE ero nporeHTa. HaxoxaeHue
NPOLIEHTHOTO OTHOWIeHUs ABYX uuceln. Monayns uucna. CTeneHb € HATypalbHbIM
nokazaresieM. KBajpaTHbiii kopeHb. CBokcTBa cTerneHd. CBONCTBA KBAJIPATHOTO KOPHSI.

2. Boipa:xeHusi u npeodpa3oBaHusi

bykBenHble BeIpakeHus. OOnacTe omnpeneneHus OyYKBEHHOTO BBIPAKEHWUS.
Paznoxxenne Ha MHOXUTEeNd MHOrowieHa. ClioKeHHe, BBIUUTAHHUE W YMHOKEHHUE
MHOTO4JICHOB. @POpMyJbl  COKPAIICHHOIO YMHOXCEHHUA. AusrceOpanmdeckas JpoOb.
Cokpamenne papobeid. [edictBus ¢ anrebpanueckuMmu apodsmu. [IpeobpazoBanue
palMOHANBHEIX BbIpaKeHuiH. CBOWCTBAa KBAaJpPAaTHBIX KOPHEW M WX TPHUMEHEHHE B
npeodpazoBaHUs.

3. YpaBHeHMsI H HEPABEHCTBA

Pemienue ypaBHeHus. Pemienue HepaBeHcTBa. JImHenHoe ypaBHeHue. JIuHenHoe
HepaBeHcTBO. KBanparnoe ypaBuenume. Ksapparnoe wnepasenctBo. Ilapamerp.
VYpaBHEHUA C TapaMETPaMH.

4. OyHKIUA
Jluneitnast ynkums u ee cBoiictBa. KBajgparuunas QyHKIMS 1 ee CBOICTBA.

5. 3agaun
3agaun HaA JBMKEHME. 3ajauM Ha paboTy. 3ajaum Ha yuciaa. TeKCTOBBIC 3aaUd U3
OTKpBbITOro O6anka 3ananuii [ MA.



4. TemaTuueckoe IJIaHUPOBaHUe (PaKyJIbLTATHBHOIO Kypca

Ne Tema Yacel
1 Yuciaa v BEIYHCTICHUSA 7 4yacoB
1.1 PanmonanbHbie uncna 1
1.2 JIeMCTBUTENBHEBIC YHCIA 1
1.3 IIpouents 1
1.4 OTHOIIIEHUE U NPONOPLUHUOHAIEHOCTD |
1.5 CrerneHsb € 1EeJIbIM MOKa3aTeneM |
1.6 Pemrenue 3ananumii uz '’MA 2
2. BripakeHusi 1 UX npeodpazoBaHue 6 yacoB
2.1 bykBeHHBIE BBIpaKEHUS 1
2.2 MHoOro4seHbI 1
23 Anrebpanyeckuii Jpoou 1
2.4 [IpeoOpa3oBaHue BbIpAKEHUMN, COTEPKAIIIUX 1
KBaJ/IPaTHbIC KOPHU
25 Pemenne 3aganuii u3 I'MA 2
3. YpaBHeHHS U HEPABEHCTBA 8 yacos
Bd JluHeitHbIe ypaBHEHUA 1
32 KBanparnueie ypaBHeHUsA 1
3.3 PaimoHasibHbIE ypaBHEHUS 1
3.4 Cuctembl ypaBHEHUI 1
D Pelienye 3aa4 ¢ mOMOIIBIO CUCTEM YPaBHCHUH |
3.6 JluHeiiHble HEPaBEHCTBA U CUCTEMBI JIMHEWHBIX 1
HEPABEHCTB
3.7 Pewenne 3ananuii uz 'MA 2
4. DyHKIUAN 6 yacoB
4.1 Jluneiinas QyHkuus 1
4.2 KBanpatnunas dyHkums |
4.3 I'padukn peasbHBIX 3aBHCHMOCTEH 2
4.4 Pemenue 3aganuii uz I A 2
N 3anaun 7 yacoB
5.1 3a/1aun Ha JIBHOKCHUE. 1
9.2 3ama4uu Ha padoTy. 1
5.3 3ajgauu Ha YHCIAa. |
54 TekcroBsie 3anaun n3 [ A 2
949 Tekcroseie 3amaun n3 EI'D 2
UTOI'O 34 yaca




5. Cnucok JuTepaTypbl

na yuawuxca:

1. Tamumxuit M. JI. u np., COopauk 3amau mo anreOpe maas 8—9 kmaccoB: yueOHOE
nocoOue JUIs ydalquxcsi U KJIacCOB C YIIIyOJIEHHBbIM M3Y4CHHMEM MaTE€MaTUKH. — 3-€
u3J. — M.: Ilpocsemenue 2010.

2. 3asuu JI. M., Hlnsnounuk JI. 5., Ynakuna M. B. AnreOpa u navana ananusa. 8-11
KJI.: MOCOOME Ui HIKOJ M KJIACCOB C YIITyOJeHHBIM M3y4eHHEM MaTeMaThuKu. — M.:
Hpoda, 2006.

3. Amnanuenko, K.O. Aunreodpa: yue0. mis 9 ki. oOuieobOpaszoBar. K. ¢ yriyod.
uzydyeHuem maremaruku / K.O. Ananuenko, H.T. BopoOwes, I'.H. IlerpoBckuii. —
Munck: Hap. acsera, 1999.

4. Bunenkun, H. f1., Cypsumio, I'. C., Cumonos, A. C., KyapsiBues, A. U. Anredpa. 8,
9 kmacc: yuyebHoe mocoOue s ydalluxcs IIKOJN M KIACCOB C YIIyOJIEHHBIM
nzydenuem marematuku. — M.: [Ipocsemenue, 2006.

HAna yuumena:

1. ®. ®. JIsicenko. Anrebpa. 9 knacc. Utorosas arrecranusa-2017. Uzn. «Jleruon»
PocToB-Ha-Jlony, 2017.

2. Amnanuenko, K.O. Anrebpa yuur paccyxnath: mocoowme mist yuurened / K.O.
Ananvenxo, H.I'. Munatok. — Mo3seips: U3a. nom «bensiit Betepy, 2009.

3. Amnanuenko, K.O. IlpenopaBanue yriybinennoro kypca B VII-IX kiaccax: y4e0.-
MeTo/1. mocooue st yuurened / K.O. Ananuenko. — Munck, Hap. acsera, 2008.

4. 3. H. Anpxanosa. [IpoBepounbie paboThl C 371€MEHTAMHU TECTUPOBAHUS 10O anreope 9
kinacc. U3, «JIunei» 2011.

5. Marematuka. 8-9 kmaccel: COOpHHMK DJIEKTHBHBIX KypcOB /  aBT.-COCT.
B. H. Cryneneukas, JI. C. Cararenosa. — Bosrorpaa: Yuurens, 2007.

6. Maremaruka. 8-9 wimaccel: COOpPHHMK  SJEKTHUBHBIX KYpCcOB /  aBT.-COCT.
JI. H. Xapnamoga. — Boarorpan: Yuurens, 2007.

7. baprenes, ®.A. HecranmapTHbie 3aa4u 1o anreope: mocooue st yuurenei / O.A.
baprenes. — M., 2005.

8. Kypuan «Ksant». Crarbu no marematuke. PyOpuku: MaTemaTHdeckuid KpyKoOK;
IlIkoma B «KBaute», «KBant» m1g8 wMIagmmux MKOIBHUKOB; IIpakTukym
abuTypueHTa.

9. XKypnan «Marematuka: mpoOneMbl oOydeHus». PyOpuku: Ha dakymbraTHBHBIX
saHsaTusaX; OJIMMIIHAJIbI, TYPHHUPbI, HHTEIUICKTyallbHbie copeBHOBaHUs; CeKperbl
MacTepcTBa; ['OTOBUMCS K SK3aMEHY.

10. I'ankun, E.B. Hecrannaptubsle 3agaud no wmaremaTtuke: 3aadyd JIOTHYECKOIO
Xapaktepa: kaura ais ydammxcs 5—11 kmaccos / E.B. 'ankun. — M., 1996.

6. Cnucok MHTEpHeT-pecypcoB

L; http://school-collection.edu.ru/ -  Enunas  xoyiekims — nHUGPOBBIX
00pa3oBaTeIbLHBIX PECYPCOB.

2. http:/fcior.edu.ru/catalog.page — ®DeaepanbHblii LEHTP DIECKTPOHHBIX
00pa3oBaTeIbLHBIX PECYPCOB.

3. http://www.edu.ru — ®enepaneubiii mopran «Poccuiickoe OOpa3oBaHHEY,
COJIEPKUT  HOPMATHUBHBIE  JIOKYMEHTbI ~ MUHUCTEpCTBA,  CTaHAApPTbI,  CEPBEP
UH(pOPMAIIMOHHOM MMOAIEePKKH EMHOro rocy1apcTBEHHOr0 SK3aMeHa.




4. http://zubrila.net/ — DnekTpoHHasi GUOIMOTEKA CTYACHTA.

X, http://www.fipi.ru — nopran nadpopMannoHHoi noiepxku EI'D.

6. http://rus.reshuege.ru/ — oOpa3oBarenbHBIH MOPTAT A TIOJTOTOBKH K
sk3ameHaM «Pemry EI'O».

P www.math.ru -  WHrepHer-nogaepxka  yduTelei MaTeMaTUKU

(3JIEKTPOHHBIC KHHMIH, BHUJCOJCKLMH, pPa3jU4HbIC 10 YPOBHIO M TEMaTHKE 3aJa4M,
HUCTOPHH M3 KU3HU MaTEMaTHKOB, MAaTEPHAJIbI IS YPOKOB).

8. www.problems.ru — caliT «3ajauny» — 0aza JaHHBIX 3a7a4 MO BCEM TemMam
IIKOJLHOW MaTeMaTUKH. 3aaauu pa3ouThI 10 pyOpuKaM u cTerneHu ciokHoct. Ko Bcem
3ajja4aM I[IPUBEICHbI PEILICHHUS.

1. http://www.mathematics.ru/ — caiit «Martematika» Ha noptane «OTKPBITHIH
KOJUTek». MOKHO HAWTH yueOHBIN MaTepHall 1o pa3JIMuHbIM pa3jiesiaM MaTeMaTHKH.




