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INOACHUTEJIbHAS 3AIINCKA

PabGouast mporpamma 1o Kypcy BHEYpPOUYHOH aesTenbHOCTH «TpyaHbie BONPOCHI
OI'D. Marematuka» i ydamuxcs 8-9 kiaccoB pa3paboTaHa B COOTBETCTBHH C
TpeboBaHusIMU DenepallbHOTO TOCYJApCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHIApTa
OCHOBHOT0 00111€T0 00pa3oBaHusl.

MaremaTtnueckoe o0pa3oBaHUE SABISETCA 005A3aTEILHOM M HEOThEMJIEMOM YacThIO OOILEro
0o0pa30oBaHMs Ha BCEX CTYMNEHSX LIKOJIbL. BBeneHue rocyjapcTBEHHON UTOrOBOM aTTecTanuu
[0 MaTeMaTuke B HOBOM (opme B 9 Kilacce BbI3bIBAET HEOOXOAMMOCTh M3MEHEHHUs B
MeTtoAax M ¢opmax paboThl yuurtens. JlaHHas HeoOXOAMMOCTb OOYCJIOBJEHAa TEM, 4YTO
U3MEHWINCh TpeOOBaHUs K 3HAHUAM, YMEHMSAM M HaBbIKaM y4allluXcs B MaTepHaiax
9K3aMeHa 1o marematruke. Camo colepkaHue oO0pa3oBaHMs CYIIECTBEHHO HE M3MEHWJIOCH,
HO B pamkax peanuzauun OI'OC m3MeHmsIach (OpMyJIHPOBKAa BOMPOCOB: BONPOCH! CTAJIN
HECTaHIAPTHBIMH, 3aJIal0TCSI B KOCBEHHOM (popMe, OTBET Ha BOIPOC TpeOyeT NeTaqbHOro
aHanu3a 3agadd. M 310 BCE B IEpBOM 4YacTH DK3aMEHA, KOTOpas IpeayCMaTpuBaeT
o0s3aTenbHBI  ypoBeHb 3HaHWK. ConepkaHue 3amad  HM300MIyeT MaTeMaTHYCCKUMHU
TOHKOCTSIMHM, Ha OTpabOTKy KOTOpBIX B 0O0I€00pa30BaTEIbHON MporpaMme HE OTBOAMUTCA
JIOCTaTOYHOE KOJIMYECTBO 4acoB. B 00s3aTenbHyI0 4acTh BKJIIOYAOTCS 3a7add, KOTOpPbHIE
00 M3y4yaluch AABHO, JIMOO HAa WX HM3YYCHHE OTBOAMIOCH Majoe KOJMYECTBO BPEMEHH
(mpoLeHThl, CTaHAAPTHBIA BUJ 4YHCIA, CBOMCTBA YMCIIOBBIX HEPABEHCTB, 3aJauyd 110
CTaTUCTHKE, YTeHUe rpaukoB QyHKIUI), a Takke 3a7auu, TpeOyrolue 3HaHuH 10 IpyruM
npeaMeTam, HarpuMmep, o GU3uKe.

OcHoBHBIE LIETH Kypca
- IMarHOCTUKA MPOOJIEMHBIX 30H;
- 3(ppeKTUBHOE BBHICTPANBAHUE CUCTEMATUYECKOTO TIOBTOPCHUS;

- IOMOIIb B MPUOOPETEHUH ONBbITA PEIIeHUs] pa3HOOOpa3HOro Kijacca 3ajad Kypca, B TOM
qucie, TpeOyroIuX MOUCKa MyTel U CIIOCOOOB pelIeHUs,, TPaMOTHOT'O M3JI0KEHHUSI CBOMX
MbIciel B popmare padot OI'D.

3agauu Kypca
- IOBTOPEHNUE U 3aKPEIUICHUE 3HAaHUI, YMEHHI U HAaBBIKOB, ITOJIY4EHHBIX B 5-8 n 9 kiaccax;

- pa3BUTHE CIIOCOOHOCTM CAMOKOHTPOJISI BpPEMEHH, IOMCKa OIIMOOK B IUIAHMPYEMBIX
poOJIEMHBIX 33aHUSAX;

- (I)OpMI/IpOBaHI/Ie CHOKOfIHOl"O, YPaBHOBCHIICHHOT'O OTHOIICHUA K 9K3aMCHY;
- IJIaHOMCPHAs IMOATOTOBKA K 5K3aAMCHY;

- 3aKpeIUIeHne MaTeMaTHYeCKUX 3HAHUU, KOTOpbIE MPUTOISATCS B OOBIYHOM KU3HU U TNPHU
MIPOAOIKEHUH 00pa30BaHUsl.



Kypc BHeypounoli nearenbHocTH «Tpyanbie Bonpockl OI'D. MaremaTtuka» 9 kinacc
MO3BOJISIET 00eceyuTh (POpMUpPOBAHHE KAK MTPEIMETHBIX YMEHHM, TAK U YHUBEPCAIbHBIX
y4eOHBIX IEHCTBHI HIKOJHHUKOB, a TAKXKE CIIOCOOCTBYET TOCTHKEHHIO ONPEACIEHHBIX BO
®I'OC TUYHOCTHBIX PE3yJIbTaTOB, KOTOPHIE B TAJIbHENILIEM IIO3BOJIAT yYaIllUMCS IPUMEHSITh
IIOJIyYE€HHBIE 3HAHMSI U YMEHHUS JUIsl PEIICHUS Pa3IMUHbIX )KU3HEHHBIX 3a/1a4.

OT16op Marepuana 00yueHHUs OCYIIECTBIISIETCS HA OCHOBE CIECIYIOIIUX JUIAKTUIECKUX
IIPUHLIMIIOB: CUCTEMATHU3AIMH 3HAHUM, IOJyYEHHBIX yYalllUMUCS B HAYAJIbHOM 1IKOJIE;
COOTBETCTBHE 0053aTE€ILHOMY MHHUMYMY COZIEP)KaHUSI 00pa30BaHMs B OCHOBHOH ILIKOJIE;
yCUJICHHE OOIEKYIbTYpHON HAMPaBIEHHOCTH MaTepualia; y4eT ICHXO0JIOro-1eAarornuyecKux
0c00EHHOCTEH, aKTyalbHBIX JJIS 3TOTO BO3PACTa; CO3[JaHUE YCIOBUH JUIs TIOHUMAaHUS U
OCO3HaHUs BOCIIPUHUMAEMOI'0 MaTepHaa.

PaGouas mporpamma BHEYpouHO# fesitenbHOCTH « Tpymnbie Boripockl OI'D. Martemarukay
it 9 kitacca paccuntana Ha 0,5 yaca B HeJento, Bcero 17 4acos.

1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUE KYPCA BHEYPOUYHOM
JAEATEJIBHOCTHU

B cootBerctBuu ¢ @PenepanbHbIM TOCYAApCTBEHHBIM CTaHJAPTOM OCHOBHOI'O OOILEro
00pa3oBaHMs BBIACISIOTCS CIEAYIONIME TPYIIBI INIAHUPYEMBIX PE3YJIbTAaTOB, PEaU3yeMbIX
JAHHOU IIPOrpaMMOM: IMYHOCTHBIE, METAIIPEIMETHBIE, ITPEIMETHBIE.

JINYHOCTHBIE pe3yJabTarhbl:

* OTBCTCTBCHHOC OTHOUICHUC K YYCHHIO, 'OTOBHOCTbH U CIIOCOOHOCTH O6yanOIIII/IXC$I K

CaMOPAa3BUTHIO U CaMOO6pa3OBaHI/IIO Ha OCHOBC MOTHBAIlUH K 06y‘~IeHI/IIO X IIO3HAHHUIO,

« (QopmupoBaHNE KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIICHUH U COTPYIAHUYECTBE CO
CBEPCTHUKAMH, CTapUIIMHU u MITAAIITAMH B 00pa3oBaTenpHOM,
y4eOHOMCCIIEI0BATENbCKOM, TBOPUECKOM M IPYTUX BUJIAX NESITEIBHOCTH;

* YMEHHE SICHO, TOYHO, TPAaMOTHO H3J1araTb CBOM MBICIM B YCTHOM M MUCBMEHHOW peyH,
MOHUMATh CMBICT TIOCTaBJIEHHON 3aJaud, BBICTPAWBATh ApPTyMEHTAIMIO0, TMPUBOJMUTH
MPUMEPHI U KOHTPIIPUMEDPHI;

+ TIepBOHAYAJIbHOE NPEJCTABICHUE O MATEMaTHYECKOW HayKe Kak cdepe uernoBeYecKOu
JEeSTENIbHOCTH, 00 dTamax e€ pa3BUTUS, O €€ 3HAYMMOCTH JJIsl Pa3BUTHS [IUBUIIN3AIINN;

* KpUTHYHOCTH MBIIJICHUA, YMCHHC paciio3HaBaTb JOTHUYCCKHU HCKOPPCKTHBIC
BBICKA3bIBAHUSA, OTIIMYATH TUIIOTE3Y OT (baKTa;

* KpEaTUBHOCTh MBIIUICHUS, WHUIMATHBA, HAXOJYMBOCTb, AKTUBHOCTH IPHU PELICHUU
apudMeTUIECKHX 3a/1a4;

+ yMEHHE KOHTPOJHMPOBATh IMpOLECC U pe3yiabTaT y4eOHOH MaTeMaTHYecKOu
JESTEIIBHOCTH;

* q)OpMI/IpOBaHI/IC CIIOCOOHOCTH K SMOIHUOHAJIBHOMY BOCIIPUATUIO MATCMATUYCCKUX

00BEKTOB, 33/1a4, PEUICHUI, PACCYKICHUM;



MeTtanpeameTHble pe3yJbTaThl:

CHOCOGHOCTB CaMOCTOATCIIbHO IIJIAHUPOBATh AJIBTCPHATUBHLIC TYTH JOCTUKCHUA ueneﬁ,
OCO3HAaHHO BbEIOMpaTh Hambosee d((PEeKTHUBHBIE CIMOCOOBI pENICHUS YYEOHBIX H
MO3HABATE/IbHBIX 33]1a4;

YMEHHE OCYIIECTBIIATH KOHTPOJIb 110 00Pa3Ily U BHOCUTh HEOOXOIUMBbIC KOPPEKTUBHI;

CIIOCOOHOCTH aJICKBATHO OIICHWBATh MPABUIBHOCTh WM OIMMOOYHOCTH BBITOIHEHUS
yueOHOM 3amauu, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BO3MOXXHOCTHU €&
pelieHus;

YMEHHE YCTAHABIMBAaTh IPUYMHHO-CIECACTBEHHBIE CBSI3H; CTPOUTH JIOTMYECKHE
pacCyXJIeHUsI, YMO3aKJIIOUEeHUsI (MHIYKTUBHbBIC, JEIYKTUBHbIE W IO aHAJOTHUU) U
BBIBO/JIBI;

YMEHHUE CO3/1aBaTh, MPUMEHATH U MPE0OPa30BhIBATh 3HAKOBO-CHMBOJIMYECKHE CPE/ICTBA,
MOJIEJI M CXEMBbI JUIsl pellieHHs y4eOHBIX M IT03HABAaTEIbHbIX 33/1a4;

pa3BUTHE CHOCOOHOCTH OPraHU30BBIBATH Y4E€OHOE COTPYIHHYECTBO U COBMECTHYIO
JeSITEIBHOCTD C YUUTEIEM U CBEPCTHUKAMMU: ONPENENATh LeNU, pacipeaeisaTh QyHKIUN
U POJIM YYaCTHUKOB, B3aUMOJICHICTBOBATh U HAXOJIUTh 001I1e c1ocOObl pabOThI; yMEHHE
paboTaTh B IpyMIe: HaXOAUTh OOIee pellieHHe U pa3peliaTb KOHQIUKTHI Ha OCHOBE
COTJIACOBAHUS TMO3UIMHA W y4€Ta HMHTEPECOB; CIymaTh HapTHEpa; (HOPMYIHpPOBATH,
apryMeHTHpOBAaTh U OTCTauBaTh CBOE MHEHHUE;

dbopMupoBaHre ydeOHOW U OOIICTOIB30BATEIHLCKONH KOMIIETEHTHOCTH B 001acTH
UCTIO0JIB30BaHUsT HH()OPMAITHOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOTHI

(MKTKOMITIETEHTHOCTH);

IEpBOHAYAJIbHOC MMPEACTABIICHUC 00 NACAX U 0 METOAAaX MaTCMaTUKH KaK 00 YHUBCPCAJIbHOM

SA3BIKC HAYKH U TCXHUKU;

pa3BuUTHE CMOCOOHOCTH BUAECTh MAaTEeMAaTHUYECKYIO 3aJady B JAPYTrUX AUCIUILIAHAX, B
OKpY’KaloIlle! KU3HHU;

YMEHHE HaXOJUThb B PA3JIMYHBIX MCTOYHUKAX MHQOpPMAIMIO, HEOOXOIUMYIO JUIs
pelieHns MaTeMaTHYeCcKMX MpoOdjieM, M MpelIcTaBiIsITh €€ B IOHATHOH QopMme;
INPUHUMATH PEUICHHE B YCIOBMSIX HEMOJIHON M M30BITOYHOM, TOUHON U BEPOSTHOCTHOM
uH(pOopMaLnu;

YMCHHUEC IMOHUMATh U HUCIIOJIb30BATh MATCMATHUYCCKUE CPCACTBA HATTIAAHOCTHU (pI/ICYHKI/I,
YCPTECIKHU, CXCMBbI U I[p) JJI WITFIOCTpallui, UHTCPHPETAIIUU, apT'YMEHTAIIUH

YMEHHE BBIIBHTaTh THUIIOTE3bl TMPH pEIICHWH Y4YeOHBIX 3a7a4y M TMOHUMaHHS
HEO0OXOIUMOCTHU UX MTPOBEPKU;

IMIOHUMAaHHEC CYHNIHOCTH aJIr'OPUTMHYCCKUX Hpe)IHI/ICEIHI/Iﬁ U YMCHHUC }IeﬁCTBOBaTB B
COOTBETCTBUM C TPCIAJIOKCHHBIM AJITOPUTMOM;

YMCHHUEC CaMOCTOATCIBHO CTaBUTb ILCJIH, BBI6I/IpaTB U CO3JaBaTb aJrOpUTMbI IJIA
peiCHUA y‘-Ie6HBIX MaTEMaTHU4ICCKUX HpO6HCM;

CIIOCOOHOCTH IJIAaHUPOBATL U OCYHICCTBIIATH ACATCIbHOCTL, HAIIPABJIICHHYIO Ha PCHICHUC

3alaq UCCIICAOBATCIILCKOT'O XapaKTECpa,



« IlpeamMeTHbIe pe3yabTAThI:

+ yMeHHe paboTaTh C MATEMAaTHYECKUM TEKCTOM (CTPYKTYpUPOBAaHHE, W3BJICUCHHE
HEo0X0auMol MH(OpPMAIMK), TOYHO U I'PAMOTHO BBIPAXKATh CBOM MBICIH B YCTHOU U
NUCbMEHHOH peur, MNpHUMCHAA MATCMATHUYCCKYK0O TCPMHWHOJIOTUIO U CHUMBOJIHKY,
HUCIIOJIB30BAaTh Pa3INIHbIC A3BIKU MaTreMaTuKun (CHOBGCHLIﬁ, CI/IMBOHI/I‘-ICCKI/If/'I,
rpaduueckuii), pa3BUTHS CIIOCOOHOCTH OOOCHOBBIBATH CYXICHHS, IPOBOIHUTH
KJIAaCCU(PUKAIIUIO;

 BIaJicHHE 0Aa30BBIM TMOHATUWHBIM alapaToM: UMETh MPEACTABICHUE O YUCIe, IPoOoH,
OCHOBHBIX T€OMETPUUYECKUX 00BEKTaX;

« yMEHHUE BBINOJHATH apu(PMeTHUYECKHue MPeoOpa3oBaHUsl PAMOHAIBHBIX BBIPAKEHHIH,
IPUMEHSTh UX JUJISl pellIeHUs] Y4eOHbIX MaTeMaTUYECKUX 3aJa4 U 3a]a4, BO3HUKAIOLIUX
B CMEXHBIX YUEOHBIX IIpEeAMETAX;

*  YMCHHUC ITIOJIb30BATHCA NU3YYCHHBIMU MATCMATUYCCKUMU (bOpMYJ'IaMI/I;

s 3HAaHHE OCHOBHEIX CIIOCOOOB MNpEaACTaBJICHUA U aHaJIn3a CTATUCTUYCCKUX NAHHBIX,

*  YMCHHC IIPUMCHSATH U3YYCHHBIC ITIOHATUS, PE3YJIbTAThI 1 METOBI ITPU PCHICHUHN 3a/1a4 13
pa3iindHbIX  pas3aciioB  Kypca, B TOM 4YHCIC 3a1day, HC CBOIAIIIMXCA K
HCMMOCPCACTBCHHOMY NPUMCHCHHIO U3BCCTHBIX aJITOPUTMOB.

TpeGoBanus K YPOBHIO NOATOTOBKH 00YYAKOLIUXCS

B pe3ynbraTe M3y4eHHs JaHHOTO Kypca BHEYPOUHOH AeATeNbHOCTU oOydaromuecs 9 kiacca

JOJDKHBL: HOHUMAMb
e CBOMICTBA CTEIIEHU C HaTypaJIbHBIM W LCJIbIM IMOKA3aTCIIAMMU.
+ CBOMCTBa apu(PMETUYECKOT0 KBAJPAaTHOTO KOPHS
 CTaHJApTHBIN BHU] YKCIa
«  (GOpMYIIBI COKpPAIIEHHOTO YMHOKEHUS
* TPUEMBI PA3TOKECHHS HA MHOKUTEIH
*  BBIpaKEHHUE NEPEMEHHOI U3 POpMYIIbI
*  CIOCOOBI pelIeHUs Pa3IMYHbIX ypaBHEHUN
*  Ppa3TUYHBIE METO/bI PEIICHHS CUCTEM ypaBHEHUN
*  CIIOCOOBI PEIIeHUs PA3INYHBIX HEPABEHCTB
« 00JacTh OMpeeICHUS BEIPAKESHUS
* CHUCTEMBI HEPABEHCTB
- MOJyJIb YHCIIA, €T0 TEOMETPHUECKHIT CMBICI, OCHOBHBIC CBOJCTBA MOLY/ISL SpaBHEHUS 1
HEPaBEHCTBA, COJIEPIKaIIie 3HAK MOJIYJISl U CIIOCOOBI UX PELICHUS HAYYUmMbCsl

* COCTaBJIATH 6yKBeHHBIe BBIPAKCHUA U (I)OpMYJ'H:I 110 YCJIOBUAM 3a/1a4,



*  OCYILECTBJIATh B BBIPAXKEHUSAX M (OPMYJIAaX YHCIOBBIE NOJCTAHOBKM U BBIIOIHATH
COOTBETCTBYIOILIME BBIUMCIICHUS, OCYILIECTBIIATH MOACTAHOBKY OJHOIO BBIPAXKEHUS B
JPyroe; BhIpaXaTh U3 GOPMYIT OJIHY IIEPEMEHHYIO Yepe3 OCTaJbHbIC;

* BBINIOJIHATH OCHOBHBIE NEHCTBUS CO CTEMEHSIMH C HaTypaJbHBIMU IIOKa3aTeNsiMU, C
OJIHOWJICHAMM ¥ MHOTOYJICHAMH; BBINOJHATH PAa3OkKEHHE MHOTOWICHOB Ha
MHOKHTENIM; COKpaIlarh anreOpandelckue apo0u; periaTh JMHEHHbIE ypaBHEHHS U
ypaBHEHUs, CBOJAIIMECS K HHUM, CHUCTEMbl JBYX JIMHEHMHBIX YpaBHEHUU C ABYMs
NEePEMEHHBIMH;

+ pemath TEKCTOBbIE 3a7auu aIredpanyecKuM METOI0M, HHTEPIPETUPOBATH MOTYYEHHbIN
pe3yJbTaT, IPOBOJUTH OTOOP pelIeHH, UCXOI U3 GOPMYITUPOBKH 33/1a4H;

« OmpelneisiTh KOOPAMHATHI TOYKMU IJIOCKOCTH, CTPOUTh TOYKH C 33JaHHBIMHU
KOOpJMHATaMU; CTPOUTH Tpaduku PpyHKINI;

« ompelnensTh CBoOWcTBa (QYHKUMM 1O ee TrpaduKy; MPUMEHITh TpaduyecKue
IIpEJICTaBICHUSI IPU PELUIEHUH YPAaBHEHUIN U CUCTEM;

* pflaTth 3aja4u U3 KOHTPOJIbHBIX U3MCPHUTCIIbHBIX MATCPHUAJIOB 3K3aMCHA. UCHOIb306ANb
npu06pemeHHble SHAHUA U YMEHUA 6 npaxmuquKod 0esamenbHOCMU U NOBCEOHEBHOU

IICUBHU OJIA:

+ BBINOJIHEHUS pacuyeToB 1o (opMmynam, cocTaBieHUs (OpMyJ, BBIPAKAIOILUX
3aBUCHUMOCTH MEXKJYy pPEaJbHbIMU BEIMYMHAMHU; HAXOXKJEHUS HYXHOH (OpMyJibl B
CHpaBOYHBIX MaTepuanax; MOEIMPOBAHUS MPAKTUYECKHX CHTYALMil M MCCIEeI0BAHMUS
IIOCTPOEHHBIX MOJIEJIEH ¢ UCIIOIB30BaHUEM alllapaTa anreopsl;

s ONHCaHUS 3aBHUCHMOCTEH MCXKOY (1)I/I3I/I‘-ICCKI/IMI/I BCIIMYMHAMHU COOTBCTCTBYIOILIUMU
q)OpMy.]'IaMI/I IIpHu UCCIICAOBAHNH HECIIOXKHBIX ITPAKTHYCCKHUX chyauHﬁ;

* UHTepHpeTalnuy rpagMKoB peaJbHbIX 3aBUCUMOCTEH MEXy BETMUYMHAMU
2. COJEPXKAHUE KYPCA BHEYPOUHOM JIEATEJIbHOCTH

Tema 1. Uncna, ynca0BbIe BHIPAKEHHUS, IPOLEHTHI — 1 4.

Hatypanbnble uncna. Apudmernueckue IEMCTBHUS ¢ HaTypalbHbIMU unciamu. CBolcTBa
apudmernueckux JnercTBuil. [lenuMocTh HaTypaldbHBIX YUCEl. JlenuTenu u KpaTHbIe YHcha.
[Ipusnaku genmumoctu Ha 2, 3, 5, 9, 10. Ilpocteie uncna. PaznoxkeHue HaTypajibHOTO YMcia
Ha npoctele MHOxuTenu. Haxoxnenne HOK, HOJI. OOblkHOBeHHbIE IpOOH, NEHCTBUS C
OOBIKHOBEHHBIMH ApoOsMH. JlecsTHuHBIE IpoOU, NEHCTBUA C AECATUYHBIMU JIPOOSIMH.
CranpaptHbiii BujA uucia. IIpuMeHeHHe CBOMCTB MaTEeMaTUYECKUX ACHCTBUU  AJid
YIPOLICHUS BBIpAKECHUM. TOXKIECTBEHHO paBHbIC BblpaxkeHus. IIpouenrtsl. HaxoxaeHue
IIPOLICHTOB OT YHCJIA, YMCJIA 10 IPOLEHTY, MPOLEHTHOIO COACpXKaHUA OJHOIO 4YHUCia B

JIPYTOM.
Tema 2. BykBenHble Bbipaxkenus — 1 4.

BLIpa)KCHI/ISI C NEpCMCHHBIMU. ToxaecTBeHHbBIE Hp606pa3OBaHI/I}I BLIpa)KCHI/Iﬁ C
NEpCMCHHBIMHU. 3HadeHue BBIpa)KCHI/Iﬁ IIpU U3BCCTHBIX YHUCJIIOBBIX JAHHBIX ICPECMCHHBIX.

Tema 3. [IpeoGpazoBanue BoipaxkeHu. POpMyIbl COKPALLIEHHOTO YMHOKEHUSI.



Pauunonasabubie apodu — 1 4.

Onnounenbl U MHOTOWICHBI. CTaHIApPTHBIM BHJ OJHOWICHa, MHOTOwieHa. Koaddunument
ogHouwieHa. CTeneHb OJHOWICHA, MHOTOWIeHA. JICHCTBUS ¢ OJHOWIEHAMH U MHOTOYJICHAMHU.
Paznosxenne MHOrouwiIeHa Ha MHOXKUTETH. DOpMysbl cokpaleHHOTo yMHOKEeHHsI. CriocoObl
paslioKeHUs] MHOTOYICHAa Ha MHOXHUTENW. PanuoHanpHble JapoOM W WX CBOMCTBA.
JlomycTuMble 3HAYCHHUS TEPEMEHHBIX. TOXKIECTBO, TOXICCTBEHHBIE MPeoOpa3oBaHUs
paroHanpHBIX Apobeii. CTemeHp ¢ MeNbIM TOoKa3aTelieM M ux cBoicTBa. KopeHb N-oit
CTEIEeHH, CTENIEHb C PAIIMOHATILHBIM MTOKAa3aTeJIeM U UX CBOMCTBA.

Tema 4. YpaBHeHuUsI 1 HepaBeHCTBA — 2 Y.

Jluneiitnpie ypaBHeHUs ¢ oAHOM mnepemeHHou. Kopenb ypaBHeHus. PaBHOCHIIbHBIE
ypaBHeHUA. CHUCTEMbl JIUHEHHBIX ypaBHEHHH. MeTOolbl pEIICHUSI CUCTEM YpaBHEHWIA:
MOJICTAHOBKH, METOJ CIIOJKeHUs, rpaduueckuii metod. Keanparuelie ypaBHeHnus. Hemomnnoe
KBajpaTHOe ypaBHeHHe. Teopema Buera o kopHsx ypaBHeHusi. HepaBeHcTBa c omHOMH
nepemeHHoi. Cuctema HepaBeHCTB. MeTO/IbI pellieHrs HEPABEHCTB U CUCTEM HEPaBEHCTB.

Tema 5. Moaynb uncia. Pelnenne ypaBHEHUI U HEPABEHCTB C MOJYJEM — 2 Y.

[Tonstue wmonyns. CpoiictBa Moxayns. [IpaBuno packpeiTus MOAYJsS. YpaBHEHUA U
HEPAaBEHCTBA, COJIEPKALIUE MOYJIb, U CIIOCOOBI UX PELICHHUS.

Tema 6. ®ynknum u rpapuku — 2 4.

[lonsatne Qynknun. Oynkuus u aprymeHT. OOmacte ompexaenenus ¢yHkuuu. OOmacth
3HayeHndd QyHkuuu. ['paduk ¢ynkumu. Hymum ¢yaknuu. DyHknus, Bo3pacTaromas Ha
orpe3ke. OyHKIMs, yObiBaromas Ha oTpeske. Jlunelinas QyHkuus u ee coiicta. I'paduk
nuHeitHoW (yHKuMu. YriaoBod koddduuuent ¢yHkiuu. OOpaTHO MPONOPLUOHABHAS
¢byHkus u ee cpoiicTBa. YerHas, HeueTHass (yHkuusa. CBOHCTBA 4YETHOM M HEYETHOM
¢byukuii. Yrenue rpaduxoB ¢ynkiuii. [loctpoenue rpadukoB (GyHKUIUN, comepiKalux
Monyib. JlpoOHo-nuHelHas pyHkuus u e€ rpaduk. KycouHo 3ananHble QyHKINN.

Tema 7. TexkcToBBI€E 32024 — 3 4.

TexcToBble 3a7jaun Ha ABMKEHHME U CIOCOOBI UX pelleHus. TeKCToBbIe 3aaud Ha padoTy u
CrocoObl WX pelleHus. 3aJayd Ha MpOUEHThl. TeKCToBble 3aJaud Ha MPOLIEHTHOE
coJiepKaHue BEIIECTB B CIUIABAaX, CMECSAX M pacTBOpax, CrocoObl uX pemieHus. Pemenue
3aJa4 NPaKTU4YECKOI HAalPaBICHHOCTU. 3a1a4ll TEOMETPUUECKOTO CONEPIKAHUSL.

Tema 8. Tpeyronbuuku — 1 4.

Bricota, mMeauaHa, cpelHss JUHUS TpeyrojbHUKa. PaBHOOEnpeHHBIH M PABHOCTOPOHHMM
TpeyroibHUKU. [Ipu3HaKy paBeHCTBA U 11010011 TPEYTOJIbHUKOB. PelieHne TpeyroabHUKOB.
Cymma yrnoB TtpeyrosbHHKa. CBONCTBa NPSIMOYTOJIBHBIX TPEYroJbHUKOB. Teopema
[Tudaropa. Teopema cuHycOB M KOCHMHYCOB. HepaBeHCTBO TpeyronbHHMKOB. Ilmomians
TPEYTOJIbHUKA.

Tema 9. MHoroyrobHuxku — 1 4.

Bunsl MHOroyroneHukoB. Ilapamnenorpamm, ero cBoiictBa W mnpusHaku. [lmomane
napasienorpaMma. Pom0, mpsMOYroJibHUK, KBaJpaT, UX CBOMCTBA W IUIowIaau. Tpamerus.
Cpennsist nunus tpanenuu. [Inomanp Tpaneuuu. [lpaBuibHbIe MHOTOYTOBHUKH.



Tema 10. Oxkpy:xHOCTH — 1 4.

KacarenpHass K OKpPY)KHOCTH U €€ CBOWCTBA. LleHTpaJibHBII W BIOUCAHHBIA YIJIBI.
OKpy>KHOCTb, OMHCAHHAA OKOJIO TpeyrosbHHuKa. OKpYKHOCTh, BIUCAaHHAs B TPEYTOJIbHUK.
Hmuna oxpyxHoctu. I[lnomane kpyra. Tema 11. Pemenue TpeHUpPOBOYHBIX BapHaHTOB M
3aJlaHui U3 OTKphITOro Oanka 3aganuii [ MA-9 — 2 4.

@opMbl OPraHU3anMu U BU/bI IeATEIbHOCTH

Meroasl u GopMbl O0y4YEHHUs ONPEHCTSAIOTCS TpeOOBAaHUAMH OOyYEHHs, C YYETOM
WHIUBUAYAIBHBIX M BO3PACTHBIX OCOOEHHOCTEH Yydalluxcs, pa3BUTHUA M CAMOPa3BUTHUS
JUYHOCTH. B CBSI3M C ATHM OCHOBHBIC TPHOPUTETHI METOJIUKH M3YyUEHHUsS NaHHOTO Kypca
BHEYPOUYHOU JEATEIBHOCTHU:

* 00ydeHue uepes3 OMbIT U COTPYAHUYECTBO;

* y4eT MHIUBUAYAIBHBIX OCOOCHHOCTEH 1 MOTpeOHOCTEH 00ydatonXcs;
* UHTEPAKTUBHOCTH (paboTa B MajbIX IpyIIax, TPEHUHIY, BHE 3aHATHI - METO/] IPOEKTOB);

* JIMYHOCTHO-AEITEILHOCTHBIN MOAXO,.

g pabGoTsl ¢ oOywaromumucs O€3yCIOBHO HPUMEHMMBI Takue (OopMbl paboOThl, KaK JIEKUHS U
cemuHap. IloMuMO STHX TpPaAMLIMOHHBIX (OPM PEKOMEHAYETCS HCIOIb30BaTh TaKXKE JHCKYCCHH,
BBICTYIUICHHsI C JOKJIAJaMH, COAEP/KAIIMMH OTYET O BBINOJHEHHHM HWHIWBUAYAIBHOTO WM T'PYIIIOBOIO
JOMAIIHETO 3aJaHus WIA C COJOKJIAJaMM, IOIOJHSIOUIMMU JIEKIHIO yduTens. BO3MOXKHBI pa3iudHbIe
(dopmBI TBOpUYECKOH pabOTHl O0OYYAIOLINXCS, KaK HApUMeEp, «3allUTa PEIICHHs», OTYET 10 pe3ysbTaraM
«IIOMCKOBO» pabOThl Ha CTpPAaHULIAX KHWT, KYpHaJIOB, caliToB B MHTepHeTe mo ykazaHHOU Teme. Takum
o0pa3oM, JaHHBIM KypC HE HCKIIOYAeT BO3MOYKHOCTH IPOEKTHOW JEATENIbHOCTH OO0Y4YarolIuXcs BO
BHEYpOo4HOE BpeMs. ITorom Takoi esiTeIbHOCTH MOTYT ObITh TBOPUECKHE PAOOTHI.



TemaTuuyeckoe MIAHUPOBAHME

HaumenoBanue pasaesia, TeMbl

KoanuecTBo yacoB

Yucna, 4uCIOBbIE BEIPAKEHUS, TPOLIEHTHI 1
BykBeHHbBIEC BBIPAKEHUS 1
[IpeoOpazoBanue BBIPKCHHM. dopmyiibl 1
COKpAIIEHHOTO0 YMHOXKEHHUsI. ParnonanbHbie
Ipodu
VYpaBHeHUS U HEpaBEHCTBA 2
Monyib uncia. Penienrue ypaBHEHUM Y HEPABEHCTB C 2
MOAYJIEM
OyHKIMHU U Tpapuku 2
TexcToBbIe 3a0aun 3
TpeyrosbHUKN
MHOroyroJibHUKH
OKpYy>XHOCTb
Pemienne TpeHUPOBOYHBIX BapUAHTOB U 3aJaHUN W3 2
OTKphITOTO Oanka 3amganuii [ MA- 9

Bcero 17




KaHeHHapHO-TeMaTH‘IeCKOC INTAHUPOBAHUE

C YKazaHHuEM KOJIUIECTBA YaC0B, 0OTBOAUMBIX HA OCBOCHUC KaK10Hd TEMBbI

Ne KoJu-Bo Jara
m\n Tema 3ausTus 4acoB | IUIaH pakT
1 Ywcia, 9MCIIOBBIE BBIPAKEHUS, TTPOIICHTHI 1
2 BykBeHHBIC BBIpaKECHHS 1
3 [IpeoOpazoBanre  BoIpakeHH.  DoOpMYyIIbI 1

COKpAIEHHOT0 YMHOKCHHS.
Panmonanpabie 1poOu

4 VYpaBHEHUS 1 HEPABEHCTBA 1
5 VYpaBHEHUS 1 HEPABEHCTBA 1
6 Mopyne uwncima. Pemenue ypaBHEHMH U 1

HCPABCHCTB C MOAYJICM

7 Mopayne uwucna. Pemenue ypaBHeHUH U 1

HCPABCHCTB C MOJAYJICM

8 OyHKIMU U Tpapuku 1
9 OyHKIMU U Tpapuku 1
10 | TexcToBbIe 3agaun 1
11 TekcToBbIE 3a1a4n 1
12 TexcToBbBIE 3a1a4UN 1
13 | TpeyroabHUKH 1
14 | MHOTOYrOJbHUKH 1
15 | OKpyXHOCTb 1
16 | Pemienne  TpPEeHUPOBOYHBIX  BApUAaHTOB U 1
3aIaHUH U3 OTKPBITOrO OaHka 3amanmii [ MA- 9
17 | PemieHue  TpPEeHUPOBOYHBIX  BApUAHTOB U 1

3a/1aHUM U3 OTKpBITOro Oanka 3ananuii [ MA- 9

nTOoIro 174




CaiiTnl AJIF IOATOTOBKH K 3aHATUAM

1. OTkpoIThIM OaHK 3agaHuii Mo MmaTematuke http://mathege.ru/or/ege

1. JleMOHCTpanrOHHbIE BAPUAHTHI

http://edu.ru/moodle

1. OrtkpeiThlii cerMeHT (enepaibHOro OaHKa TECTOBBIX 3aJaHUM

http://fipi.ru/view/sections/141/docs

1. KoHTpoJibHBIE U3MEPUTEIBHBIE MATEPUATIBI

http://fipi.ru/view/sections/92/docs

denepanbHbI IEHTp TecTUpoBaHus http://www.rustest.ru/

1. denepanbHbIi HHCTUTYT NeAaroruueckux u3Mepenuit http://fipi.ru/
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