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IHosicHuTeIbHAS 3alIMCKA
WToroBelii TMCEMEHHBIN SK3aMEH I10 ajaredpe 3a Kypc OCHOBHOM IIIKOJIBI CAAIOT BCE yUaIluecs
9X KJIacCOB.
C 2005 rona B Poccuu nosiBuiiach HoBasi (popMa OpraHU3aIMK U TPOBEJCHUS ATOTO DK3aMEHa
I'MA. C 2014 roga oH ctai Ha3zbiBaThest OI'D. DK3aMeH COCTOUT M3 JIBYX YacTEH:
Ha BBINOJHEHUE KAXIOW YaCTH 1aeTCsl OTPAHUUYEHHOE KOJIMYECTBO BPEMEHHU;
TepBast 9acTh HK3aMEHAITMOHHOW PaObOTHI COACPIKUT 3aJjaHuUsI B TECTOBOM (hopMme;
BTOpas 4aCTh — B TPAJAUIIMOHHON (hopMe; OTIEHUBAHUE PAOOTHI OCYIIECTBISICTCS OaiaMu, a
3aTE€M OTMETKOM.

CrpykTypa 3K3aMEHallMOHHOW pabOThl U OpraHu3alys MPOBEACHHUS FK3aMEeHa OTIMYAIOTCS OT
TPaJAUIIMOHHON cUCTEeMbI arTecTaniuu. llepBas yacTh paboThl cocTOUT U3 3 OJI0KOB: Alredpa,
['eometpusi, PeanbHast MaTeMaTuka, mo3TOMY U TIOJITOTOBKA K AK3aMEHY JIOJIKHA ObITh JIPYTOM.

B mkosiax moaroToBka K 3K3aMeHaM OCYLIECTBIIAECTCS Ha YPOKaX, a TAKKE BO BHEYPOUHOE
BpEMs: Ha JOTOJHUTENIbHBIX 3aHATUAX W MHAWBUIYAJIbHBIX 3aHITHUSAX.

OnTuManbHON POPMOI MOJATOTOBKH K AK3aMEHAM SIBJISIFOTCS IOMOJHUTENbHBIE 3aHATHUA,
KOTOPBIE MTO3BOJISIOT HOBTOPUTH, PACIIMPUTH U YTIIyOUTh H3y4aeMbli MaTepual Mo IKOJIbHOMY
KypCY, Pa3BUBAIOT MBIIJICHUE U UCCIIEI0BATEIbCKHIE 3HAHUS ydaluxcs; GOpMHUPYIOT 0a3y
00X YHUBEPCATbHBIX TPUEMOB U MOJXO0J0B K PEIICHUIO 33JaHUIl COOTBETCTBYIOIIMX THUIIOB.

Henun paxyJabTaTHBHOIO Kypca: MOATOTOBUTH yuyamuxcs K caade OI'D B cOOTBETCTBUU €
TpeOOBaHUSMHU, MTPEIbABIIEMbIMA HOBBIMU 00pa30BaTEIbHBIMU CTaHAapTaMu. PopMUpOBaHUE
y y4allluxcsi YMEHUS pacCy’K1aTh, TOKa3bIBaTh U OCYILIECTBIISITh MOMCK PELICHUM
anrebpanvecKnx 3aad Ha MaTeprale alredpandeckoro KomnonenTa 9 kinacca; opMupoBaHue
OTIBITa TBOPUYECKOH EATEIHLHOCTH, PA3BUTHE MBIIIJICHUS] U MAaTEMaTHUECKUX CIIOCOOHOCTEMH
IIKOJTbHUKOB.

3ajgaum kypca:

cucTeMaTu3alus, 0000uIeHre U yriayOieHue yueOHOro Marepuana, M3y4eHHOTO Ha ypoKax
anreOpsl B 7-9 Kiaccax;

pa3BUTHE MO3HABATEILHOTO UHTEPECA IKOJbHUKOB K H3yUEHUIO MAaTEMAaTHKH;

(dbopMHpOBaHHE MPOLECCYATBbHBIX YEPT UX TBOPUECKON ACSITEIbHOCTH;

POAOHKEHHE PA0OTHI MO 0O3HAKOMIICHHUIO YUAIIUXCS C OOIIMMH U YaCTHBIMH 3BPUCTHUECKUMU
pUeMaMHU MOMCKA PEHICHHs CTaHAAPTHBIX U HECTAaHAAPTHBIX 3a7a4;

pa3BUTHE JIOTUYECKOTO MBIIIJICHUS U HMHTYULIUN YYALIXCS;

pacimpenue chep 03HaKOMIJICHUS ¢ HECTaHAapTHBIMU METOJJaMU PEIICHUS alreOpandecKux
3ajad.

[ToBTOpPUTH U 0OOOOIIMTE 3HAHUS 10 ANre0pe 3a Kypc OCHOBHOM 00111€00pa30BaTEIbHOM IIKOJIBI;
PacmmpuTs 3HaHUS 10 OTIENBHBIM TeMaM Kypca anreopa 5-9 knaccsl; Beipaborats ymenue
MOJIb30BaThCSI KOHTPOJIBHO-U3MEPHUTEILHBIMA MaTEpHUaIaMH.

Oxupaembie pe3yJbTaThl:

Ha ocHOBe MOCTaBIEHHBIX 3a7a4 MIPEINOIAraeTCs, YTO YYalluecs, JTOCTUTHYT CIETYFOIINX
pE3yJIbTaTOB: OBJAACIOT OOIMMHU YHUBEPCAIBHBIMU IPUEMaMHU U MOJX0AaMHU K PEIICHUIO
3ajaHuil TecTa. Y CBOSAT OCHOBHBIE TPUEMBI MBICTUTEIBLHOTO ITOUCKA.



OcCHOBHBIE MeTOAMYECKHE 0COOEHHOCTH Kypca:

1. TIloaroroBka 1o TeMaTHYE€CKOMY IPUHITUITY, COOTIOIas «IPaBUja CIIMPATI» OT MPOCTHIX
TUIIOB 33JJaHUM TIEPBOM YACTH JI0 3aJIaHUK CO 3BE3J0YKOM BTOPOU YaCTH;

2. MakcuMallbHOE UCITOJIb30BaHUE HAJIMYHOTO 3aIlaca 3HaHUH, TPUMEHSS pa3IMuHbIe
«XUTPOCTH» U «IIPABJIOIIOJ00HBIC PACCYKIACHUS», JIJISI TOJTYYEHHUS OTBETA MPOCTHIM U OBICTPHIM
CIIOCOOOM.

Crtpykrypa Kypca

Kypc paccuutan Ha 34 3aHATHSL.
BxuroueHHBIH B TporpaMMy MaTepual MperoiaraeT HOBTOPEHUE U YTIIyOJIEeHUE CASTYIOTIX
pa3zienoB aireopsbl:

. Bripaxkenus u ux npeobpazoBaHusl.

. YpaBHEHUS U CUCTEMBI YPABHEHU.

. Hepagencraa.

. Koopaunate! u rpaduxu.

. DOyHKINH.

. ApudmMernueckas U TeOMETpUYECKas IPOrPECCUU.

. TekcToBbIe 3a0a4M.

. DneMeHThl KOMOMHATOPUKH U TEOPUH BEPOSITHOCTEH.
. I'eomerpuyeckue 3amaun

Coaepxkanue nporpaMmmsl

Tema 1. Yucaa u Boipaxenusi. [IpeodOpazoBanue BoipaxeHuii

CBoiicTBa CTENEHN C HATYypaJIbHBIM U LEJIbIM MoKa3arensiMu. CBOMCTBA apu(PMETUUECKOTO
KBaJpaTHOTO KOpHs. CranaapTHbINA BUI ynciia. DOpMyIibl COKpAIEHHOTO YMHOKEHUS. [[prémsl
Pa3NoKEeHMs] HA MHOXKUTENH. Bripaxenue nepeMeHHou u3 popmyisl. HaxoxaeHue 3HaueHui
IIEPEMEHHOM.

Tema 2. YpaBHeHus

CniocoObl peleHus pa3IuyHbIX YPaBHEHUN (JINHEWHBIX, KBJAPATHBIX U CBOJAMMBIX K HUM,
IpOOHOPALMOHATBHBIX U YPABHEHHI BBICIIUX CTETICHEN).

Tema 3. Cucrembl ypaBHeHMit

Pa3znuunbie METOABI pEIICHUS CUCTEM YpaBHEHUH (rpaduyecKuii, METO]T MOJICTAHOBKH, METO/T
cnoxenus). [IpumeHenune cneruanbHbIX TPUEMOB MPU PEIICHUN CUCTEM YpaBHEHUH.

Tema 4. HepaBencTBa

CniocoObl peleHus pa3IMuHbIX HEPABEHCTB (UMCIIOBBIX, JIMHEUHBIX, KBAAPATHBIX ). . O0nacTh
onpeneneHus BeipaxkeHus. CucTeMbl HEPaBEHCTB.

Tema 5. Koopannatsl u rpadguku

YcTaHOBIEHHE COOTBETCTBUS MEXKIY rpaduKkoM (PyHKUINHU U €€ aHATUTUIECKUM 3a/1aHUEM.
YpaBHeHUs NPsAMBIX, mapadoJ, runep0o1. 'eoMerpruueckuit cMbIca KOA)PUITUEHTOB JIs
ypaBHEHUH NPSIMOM U 1MapadoJIbI.

Tema 6. ®yHk1IIUN

@®yHKIMH, UX CBOWCTBA U rpapUKu (JIMHENHasA, 00paTHO-NPONOPLHUOHANIbHAS, KBaApaTUYHAS U
ap.) «CuuThiBaHUE» CBOWCTB (DyHKLUU 1O €€ rpaduKy. AHaIU3UPOBaHKE IpaUKOB,
ONMCBHIBAIOIINX 3aBUCUMOCTb MEXYy BEJIMYMHAMU. Y CTAHOBJIEHUE COOTBETCTBUS MEXKIY
rpauKoM QYHKINH U €€ aHATUTUYECKUM 3aJaHHEM.



Tema /. ApudMeTnueckasi U reoMeTpUYecKasi MPoOrpeccun

Omnpenenenue apudmeTHUECcKO U TeOMETpUYECKOM nporpeccuit. PexyppenTtHas gpopmyiia.
®dopmyiia n-ro wieHa. XapakTepucTuueckoe cBOMCTBO. CymMMa n NEPBBIX YJIECHOB.
KoMOuHupoBaHHbIe 3a7a4H.

Tema 8. TexkcToBbIC 3a1a4H

3ajaun Ha IPOLICHTHI. 3a1a4M Ha «ABHIYKEHHUEY, HA KKOHIIEHTPAIIMIO», Ha «CMECH U CIUIaBbI», Ha
«paboTy».

Tema 9. J1eMeHTbI KOMOMHATOPUKHU U TEOPUH BEPOSITHOCTEH

Pemenue 3a71a4 Ha HAXOXK/IEHNE CTATHCTHYECKUX XapaKTEPUCTUK, pab0OTa CO CTAaTUCTUYECKON
nH(popmaIuen, pemenrne KOMOMHATOPHBIX 3a/1a4, 33/1a4 Ha HAX0KJICHUE BEPOSITHOCTHU
CIIy4aiiHOTO COOBITHSI.

Tema 10. Penienue reoMeTpuyecKux 3aaau.

Pewienue 3a1a4 u3 KOHTPOJIBHO-U3MEPUTENIBHBIX MaTepuaioB st OI'D.

VYyammecs 10MKHbI 3HATh:

- METOIbl MOCTPOCHHUS IPaPUKOB QYHKITUH;

- MaTeMaTHUYeCKU ONpelieJieHHbIEe (YHKIMA MOTYT OINMHUCHIBATH pEaibHbIC 3aBUCHMOCTH U
IIPOLIECCHI;

- 00 00paTHBIX (YHKIHSIX U CBOMCTBAX B3aUMHO OOPaTHBIX (PYHKIIHI.

TpeGoBanusi K YyPOBHIO NOATOTOBKHM.

Y4yamuecs 101KHbI 3HATD:

- HEKOTOpBIE HECTAHJAPTHBIE NPHUEMBl PEIICHMS 3aJad Ha OCHOBE CBOMCTB KBaJpPaTHOTO
TpeXwWIEeHa U rpapuecKuX COOOpaKeHHUI;

- HCCJIEI0BaHUE KOPHEN KBAaJPATHOIO TPEXUWICHA

VYyammecs 10JKHBI YMETh:

- YBEPEHHO HAXOJUTh KOPHHU KBaJAPATHOIO TpeXuseHa, BbIOMpas IpU 3TOM pallOHaJIbHbIE
CIIOCOOBI peIeHUS;

- IpeoOPa30BbIBATH KBAAPATHBIN TpexusieH (pa3oKeHUe Ha IMHEITHbIE MHOKUTEIH, BbIIEJICHUE
KBaJparta JBYy4ICHA);

- YBEPEHHO BJIAJIETh CUCTEMOM OINpPEACIICHUI, TEOPEM, AITOPUTMOB;

- IPOBOJUTH CAMOCTOSITEIILHOE UCCIEI0BAHUE KOPHEN KBaIPaTHOTO TPEXUJICHA;

- pelaTh TUIOBBIE 33/1a4X C TAPAMETPOM, TPEOYIOLIUE UCCIIEI0BAHUS PACIIOIOKEHUS KOPHEM
KBaJpaTHOTO TPEXUJICHA.

- METObI NOCTPOCHHUS IPAPUKOB QYHKIUH;

- MaTeMaTHUYeCKU ONpeleJieHHble (YHKUMU MOTYT OINHUCBHIBATh pEalbHbIE 3aBUCHMOCTH M
MIPOLIECCHI;

- 00 00paTHBIX GYHKIHMAX U CBOMCTBAX B3aUMHO OOPATHBIX (DYHKLIUM.

Yyamuecs 10/KHBI YMETh:

- IPUBOAUTH IPUMEPHI 3aBUCUMOCTEN U IPOLIECCOB;

- CTPOUTDH U YUTATh TPAPUKH;

- IEPEHOCHUTH 3HAHUSI U1 YMEHHUS B HOBYIO, HECTAHIAPTHYIO CUTYaIUIO;

- IPUBOAUTH IPUMEPHI UCTIOJIB30BaHUs PYHKIUHN B (PU3UKE U SIKOHOMUKE.



coO N o O

10
11

12

13

14

15

16
17
18

19

YuyeOHO-TEMATHYECCKUN TIAH

Tema

UYucna v BeIpaKeHusl.
[IpeobpazoBanue
BBIPAKEHUM

UYucna u BeIpaXeHUs.
[IpeoGpazoBanme
BBIPaKCHUIN

Yucia v BBIpaKEHHUS.
[IpeobpazoBanue
BBIPaKCHUIN

Uucna v BbIpaXeHUs.
[IpeoOpazoBanue
BBIPAKCHUU

YpaBHeHus.
YpaBHEHU.
YpaBHeHUs.

YpaBHeHus.
CucrteMbl ypaBHEHHI.

CucreMbl ypaBHEHMI.

CucreMbl ypaBHEHMI.

Hepagsencraa.

HepaseHncraa.

Koopaunate! u rpaduxmu.

Koopaunate! u rpaduxu.

DOyHKINU
OyHKIMHU

OyHKIMU

TexcToBbIE 3a/1aUN

1y

14

14

DopMbl
NpoBeICHUs

Munu-nexuus

YPOK-TIPAKTHUKYM

YPOK-TIPAKTHUKYM

TECTUPOBAHUE

MuHn-1eKIus
rpyImnoBas pabora
YPOK-TIPAKTUKYM
YPOK-TIPAKTUKYM

Munu-IeKIus,
pabora B mapax

YPOK-TIPAKTUKYM
YPOK-TIPAKTUKYM
MuHu-JIeKIms,

penieHue
HEPaBEHCTB

YPOK-TIPAKTUKYM,
TECTUPOBAHUE
MuHu-JIeKIys,

naboparopHas
pabota

I'pynnosas pabota
['pynmoBas pabota
TECTUPOBAHUE

MuHuU-JIeKIus,
rpyImnmnoBas pabota

PesyabTar

AKTyanu3amus
BBIYHCIIUTEIBHBIX
HaBBIKOB.
Pa3BuTHE HAaBBIKOB
TOKIECCTBEHHBIX
peoOpa30BAHU.

OBnajsieHue yMEHUSIMU
penaTh ypaBHEHUS
Pa3IMYHBIX BUJIOB,
Pa3IMYHBIMU CIIOCOOAMH.

OBnazieHne pa3HbIMU
croco0aMu perieHus
JIMHEWHBIX U HEJTMHEWHBIX
CHUCTEM YPAaBHEHHUM.

OBnageHue yMEHUSIMHA
peniaTh HepaBeHCTBA
Pa3IUYHBIX BUJIOB,
Pa3IMYHBIMH CITIOCOOAMH.

OTpaboTKa HaBLIKOB.

O00011EHE 3HAHUI O
Pa3IMYHBIX PYHKIHSIX U HX

rpadukax.

OBJIa,HeHI/Ie YMCHUSAMU
pemaTb TCKCTOBLIC 3a/1a411
pa3INYHbIX BU/IOB,



pPa3TUYHBIMH CITIOCOOAMH.

20

21

22

23

24

25

26

27

28

29

30

31

32

TexkcToBBIE 3a/1a9YN

DneMeHTbl KOMOMHATOPUKHU
1 TEOPUU BEPOSITHOCTEH

DneMeHTbl KOMOMHATOPUKHU
Y TEOPUU BEPOSTHOCTEN

Pemenue IrCOMCTPHUUCCKHUX
3aaa4d

Pemenne reomeTpudeckux
3aja4

Pemenne reomeTpudeckux
3aja4

Apudpmernueckas u
reOMETPUYECKast
pOrpeccun

Apudpmernueckas u
reOMETPUYECKast
pOrpeccun

Pemenue reomeTpudeckux
3a1a4

Pemenne reomerpruueckux
3aa4y

Pemenne reomerpruueckux
3aa4y

[IpoOHoe TecTupoBanue

[IpoOHoe TecTupoBaHue

14

1y

14

1y

1y

1y

1y

1y

14

14

14

14y

rpynmnoBas paborta

Munu-nexuus

YPOK-TIPAKTHUKYM

MuHn-1eKIus

YPOK-TIPAKTHUKYM

YPOK-TIPAKTHUKYM

Munu-IeKIus,
rpymnmnoBas pabora

YPOK-TIPAKTHKYM

YPOK-TIPAKTHKYM

YPOK-TIPAKTHKYM

YPOK-TIPaKTUKYM

Pemenne BapuanToB
oro

Pemenue BapranToB
oo

OBnasieHre yMEHUSIMH
pemIaTh TeKCTOBBIC 33/1a9U
Pa3IUYHBIX BUJIOB,
Pa3IMYHBIMU CIOCOOAMH.

OBnajzieHNEe yMEHUSIMU
pemnaTs npocTeime
3a/1a4i.

OBnajzieHNEe yMEHUSIMU
pemnaTs npocTeime
3a/1a4i.

YMeHue padborats ¢
T€OMETPUIECKIM
Marepuaiiom tecta OI'D

YMeHnue paborats ¢
reOMETPUYECKUM
MatepuaiioM tecta OI'D

YMeHnue paborats ¢
reOMETPUYECKUM
MatepuaiioMm tecta OI'D

OBiajieHre yMEHUAMU
pemarh 3a7a4u Ha
HAXO0XKJICHUE XapaKTEePHBIX
3JIEMEHTOB B IPOTPECCUMU.

OBinajieHre yMEHUAMU
pemaTh 3a7a4u Ha
HAXO0XKJICHUE XapaKTEePHBIX
3JIEMEHTOB B IIPOTPECCHH.

YMenue paborats ¢
r€OMETPUYECKUM
Martepuanom tecta OI'D

YMenue padborats ¢
TreOMETPUIECKIM
MartepuaiioMm tecta OI'D

YMenue paborats ¢
T€OMETPUYECKUM
Martepuanom tecta OI'D

YMenue pabortathb
Martepuaiom tecta OI'D

Ymenue paboraTth
Marepuaiaom tecta OI'D




Pemenue BapuanToB = YMeHue paboraTh

33 [Ipo6HOE TecTHpoBaHUE 14. oD Matepuanom recra O

Pewenne BapuantoB | Ymenue padoTaTh

34 [Ipo6HOE TecTHpoBaHUE 14. oD MaTtepuanom Tecra O

Cnmcok ucnoJib3yemMou JIuTepaTypbl

e Jlammo JI.JI., OcHOBHO# rocyaapcTBEHHBIN dk3ameH. 9 kimacc. MaTemaTuka. 3 MOy JIsl.
Tematuueckue tectoBbie 3ananus/J1. JI. Jlanmo, M.A. Ilonos. —M31atenscTBO
«DOx3ameny, 2015. (Cepust «OI'D (TMA-9). CynepTpeHUHT»)

o Marematuka. 9-i kimacc.Ilogroroska k 'MA -2015: yueOHO-MeTOAMYECKOE TTIOCOOUS IO/
penakiueit @.@. JIbicenko, C.}HO.Kynabyxosa. M3natenscTBo « Jlernon -M»,2014r.

e TemaTuueckue TeCThI I MOATOTOBKU K OI'D.

e A.B.Ceménos, A.C.Tpenanun, U.B.fmenko. ['ocyapcTBeHHa 1 UTOrOBA aTTECTALIUS
BBIITYCKHUKOB 9 Kkjacca B HOBoil popme. MATEMATUKA.

e VY4yeOHMKHM MaTeMaTHKH 5-9 Kkiacc

e UHuTepHer pecypcsl



