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AHHOTANUA 3J1eKTUBHOT0 Kypca «I[IpakTukym nmo marematuke. ba3oBblii ypoBeHb ».

[IpennaraeMplii 3JIEKTUBHBIN Kypc afapecoBaH ydammmcs 11 kmaccos. ['maBHas ero uaes —
OpraHM3aus CUCTEMATHYECKOIO0 U CUCTEMHOI'O IOBTOPEHUS ILIKOJIBHOIO Kypca MaTeMaTHKH,
YTO HAINPaBJIEHO Ha OCMBICIEHHOE M3y4EHHE MaTeMaTHKH, 00jiee KaueCTBEHHYIO MOJArOTOBKY K
rOCyJapCTBEHHOM HWTOrOBOM  arrecTtauuu. JlaHHBIM KypC IIO3BOJIAT  YAOBIIETBOPHUTH
o0Opa3oBaTesibHble MOTPEOHOCTH yUalUXCsl, OCBAUBAIOLINX 0A30BbIM U 4aCTHUHBIA MPOQUIbHBINA
YPOBEHb MaTEMaTHUKH.

Pabouas mporpamma snektuBHOro kypca «lIpaktukym mo marematuke. baza++» s
yuamuxes 11 kmacca pazpaboTaHa B COOTBETCTBHH C:
- ®denepanbHbiM 3ak0HOM 0T 29.12.2012 Ne 273-®3 «O06 obOpa3oBanuu B Poccuiickoii
®enepanun» (C U3MEHEHUSIMH U JONIOJIHEHUAMU B penakuuu ot 10.08.2017);
- @DenepalibHBIM TOCYJApPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CpEIHEro oOLIero
obpazoBanusi  (yrBepxkacH Ilpumkazom MuHucTepcTBa 0oOpa3oBaHus W Hayku Poccuiickoi
Oepnepannn ot 17.05.2012 Ne 413) (c U3MEHEHUSIMH U IONIOJIHEHUSIMU );
- CanlluH 2.4.2.2821-10» CanuTapHO-3IUIEMHUOJIOTHICCKUMU TPEOOBAHUSAMHU K YCIOBUSAM
W opraHmzalu  oO0y4deHHss B  OO0IIEOOpa3OBaTENbHBIX  YUPEXKICHHUAXY»,  YTBEPHKIACHBI
[IOCTaHOBJIEHUEM [ J1aBHOTO rocy1apcTBEHHOr0 caHuTapHOro Bpaya P® ot 29.12.2010 Ne 189 (c
M3MEHEHHUSMU U JIONOTHEHUSIMHU);
- OOIT COO MBOY KI'O «COILINe2 um. A.C.Ilymkuna.

PaGouast nporpaMMa 3J1eKTUBHOTO Kypca paccuuTana Ha 1 roj o0y4eHus: B oo0beme 34 yaca
(1 gac B HEAECIMIO)
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1. TIOSACHUTEJIBHASA 3AIIMCKA PABOYEN TIPOT'PAMMBI DJIEKTUBHOI'O
KYPCA «IIPAKTUKYM 10 MATEMATHUKE. BA3A++»

1.1. O0aacTb npuMeHeHHUs1 padoyeill MPOrpaMMbl JJ1eKTHBHOIO Kypca:

JanHblil Kypc ABiS€TCS IPEAMETHO-OPUEHTUPOBAHHBIM i ydammxcd 11 kimaccoB
00111€00pa30BaTEIbHOM IIKOJIBI U HAIPaBjIeH Ha (JOPMUPOBAHUE YMEHUI Ul pelIeHus 3aJaHui
0a30BOr0 ypOBHsI CIOXHOCTH M YAaCTMYHO HPOQHUIBLHOIO YPOBHS CIIOKHOCTH IO MaTe€MaTHKe.
JlaHHbBIi Kypc UMEeT MPUKIAIHOE U 00IIe00pa3oBaTeIbHOE 3HAYCHHE, CIIOCOOCTBYET Pa3BUTHIO
JIOTMYECKOT0 MBIIUIEHHS, CUCTEMAaTHU3UPYEeT paHee IOJyuYeHHbIe 3HaHMSA, JAeT BO3MOXHOCTb
CHUCTEMHOW NOATOTOBKM aiasi craun EI'D mo maremaTwke 0a30BOrO ypOBHS W YaCTHYHOU
noAroToBku A cnaun EI'D o maremaTuke npouibHOTO YPOBHSL.

ONEKTUBHBII Kypc NpPEICTaBIE€H B BHJE NIpakTHKyma. [lmaHomepHOe NOBTOpeHUE U
cUcTeMaTH3allisd paHee H3Y4YEHHOro MaTepuaja I03BOJUT KadeCTBEHHO YIYYIUUTh OOIIMH
MaTeMaTUYECKUH YpOBEHb 3HAHUN U, KaK CIEACTBHE, CYIIECTBEHHO IIOBBICUTH PE3YJbTaThl
y4aluxcs py caye SK3aMeHa.

[Ipu pa3paboTke AAHHOW MPOTPaMMBI YUYHTHIBAJIIOCH TO, YTO JJIEKTUBHBIA KypC, Kak
KOMIIOHEHT 00pa30BaHUs, JOJDKEH OBITh HAIPaBJICH HA YAOBJIETBOPEHHUE IO3HABATEIbHBIX
NOTPeOHOCTE M HMHTEPECOB CTapIIEKIACCHUKOB, Ha (OPMHUPOBAaHHE y HHUX HOBBIX BHJIOB
[IO3HABATEJILHOM U MPAKTUYECKOH eATeIbHOCTH, KOTOPbIE HEXapaKTEPHbI JUIS TPAAULIMOHHBIX
y4eOHBIX KYPCOB.

CopnepxaHue Kypca COOTBETCTBYET COBPEMEHHBIM TEHICHLUSAM pPa3BUTHUS ILKOJIBHOTO
Kypca MaTeMaTHKH, uiesiM TudQepeHInanny, YyriayoleH!sl U pacIIupeHus 3HAaHUN yJaruxcs.
N3yuaemblil Kypc 1aeT BO3MOKHOCTb YYaIlUMCS I03HAKOMUTBCS ¢ HECTAaHJAPTHBIMU CLIOCO0aMHU
pelieHus MaTeMaTH4YecKuxX 3aaad, (OpMHUpPYEeT U  pa3BHUBAeT MHTEJJIEKTYaJIbHYIO
BOCIIPUMMYHMBOCTh U CIOCOOHOCTh K YCBOGHHIO HOBOW MH(OpMAIMU, THOKOCTh U HE3aBUCUMOCTb
JIOTUYECKOTO MBIIIJICHHUSI.

1.2. He.]'llfl U 3aja4u Kypca — TpeﬁoBaHI/Iﬂ K pe3yjabTaTaM 0CBOCHUSA IJICKTHUBHOI0 Kypca:

Hean kypca: TUKBUIUPOBATH MPOOETHI B 3HAHUSIX 10 OCHOBHBIM pa3jieliaM MaTEeMaTHKH,
Hay4YUTh HCIIOJNb30BAaTh B IIOBCEIHEBHOW JKM3HM MaTeMaTHUeCKHUE 3HAHUA U OOECIeUYUThb
HHIUBHUAYAJIBHOC HW CHUCTCMATUYCCKOC COIPOBOXKIACHUC YUYaIUXCA IIPU IMOATOTOBKEC K
rOCylapCTBEHHOW WTOTOBOM AaTTECTAllMM IO MAaTEMAaTHKE C Y4YETOM CHCTEMHO-IEATEIBHOIO
OIX0/a.

3agauum Kypca:

- HpO6y>KI[€HI/I€ H Pa3BUTHUEC MHTCPECA K MATCMATUKE - HAYKC, K U3YYCHHUIO MATCMATUKH,

- MOBBILIEHNE MaTEMaTHYECKON KYJIbTYpPbI y4allluXCs;

- IPEIOCTaBIEHUE  KaXKIAOMY  y4yalleMycs  BO3MOXHOCTH  JOCTHXKEHHS  YPOBHS
MaTeMaTHYeCKUX 3HaHUH, HEOOXOAUMBIX JUIsl JaJlbHEeHIIeH yCIenHoM )KU3HU B O0IIECTBE;

- pacimypeHue 1 yriayoneHne HIKOJIBHOTO Kypca MaTeMaTHKH;

- aKTyalqu3anus, cucTeMaTu3anus 1 00001eHre 3HaHU yYeHUKOB 110 MaTEMATUKE;

- dbopMHUpOBaHWE Y IIKOJPHUKOB TIOHHMAHHMsS POJIM MaTEMaTHYECKUX 3HAHUNA Kak
MHCTPYMEHTA, TIO3BOJISIFOIETO BHIOpATh JTYUIIUil BAPHAHT ASUCTBUI U3 MHOTMX BO3MOXHBIX;

- pacuIMpeHre HayqYHOTro Kpyro3opa y4ammuxcs;

- o0y4yeHHEe CTapIIEKIACCHUKOB PEIICHHIO Y4YeOHBIX M >KU3HEHHBIX MpobieM, crmocobam
aHayM3a UH(pOpMaIMH, IOJTy4yaeMoi B pa3HbIX (opMax;

- dopMHupoBaHHE TOHATHA O MAaTEMaTHUYECKUX METOAAX TMpPH PEIICHHH CIIOKHBIX
MAaTEMATUYCCKUX 3a/1a4,



- MICUXOJIOTHYECKasi TOJArOTOBKA K WTOTOBOM TMpOBEpPKE 3HAHUN (coadye eauHOTO
rOCyJapCTBEHHOTO YK3aMEHA).

Crpykrypa Kypca:

Kypc TmpencraBiseT co0oii 9  JOrMYecKM  3aKOHYEHHBIX M COJEpPXKATeNbHO
B3aMMOCBSI3aHHBIX TEM, H3yUYE€HHE KOTOPBIX OOECIMEYUT CHUCTEMHOCTh M MPAKTUYECKYIO
HaIPaBJIECHHOCTh 3HAHUH W YMEHUM y4EeHUKOB. Pa3HOOOpa3HbIA MUIAKTHUECKUN MaTepHall JacT
BO3MOXKHOCTh OTOHMpATh JIOTIOJMHUTENBHBIC 3aJaHusl IS YYaluXcs pa3jiudHON CTeleHu
noaroroBku. Cozaep:kaHue Kypca MOKHO BapbUpOBaTh C y4ETOM CKIOHHOCTEH, MHTEPECOB U
YPOBHSI IOJITOTOBJICHHOCTH YYEHHUKOB.

®opmbl padoTHI:

JeKIMst yuuTens, Oecela, MNPaKTHUKYM, KOHCyiabTauusa. OCHOBHOM THIl 3aHATHH -
npakTukyM. /s Hanbosee yCnenHoro ycBOGH!s MaTepraia MIaHUPYIOTCs pa3iiuyHbie (OpMbI
paboThl ¢ yvamumucsa: o0oOIIaoNUe JEKIHUOHHbIE 3aHATHSA, TPYIIIOBbIE, WHAWBUAYaJIbHbIE
dopmbl paboThl. TeopeTwueckuii marepuan JaeTcs B BHJE JIEKIUH, OCHOBHOE BHUMAaHHE
ylensercss OTpabOTKe MPAKTHMYECKUX HABBIKOB. B Kaxaod mnekuuu pa3Ouparorcs 3anadu
pa3HOTrO YPOBHSA CIOKHOCTH. | eoMeTpudeckuii MaTepuai (MCIOIb3yeMble CBOMCTBA QUTYD, TET
U (GOpMyIbl) KpaTKO MOBTOPSIETCA Ha JIEKUUMU M OTpabaTbIBaeTcs B XOJl€ pEIIeHUs 0a30BbIX
3a7a4 1O TOTOBBIM uyeprexkaMm. Ocoboe BHUMaHHME YAENSETCS YMEHMSIM  ydaliuxcs
IIPABWJIBHO BBINOJHATh 4YEPTEX COMIACHO YCIOBUIO 33Jaud, a TakKkKe «y3HaTb» Ha
NPOCTPAHCTBEHHOM YEPTEXe IJIOCKHE (PUTYypBl C TeM, YTOOBI CBECTHM pEUICHHE 3aJadd K
[OLIarOBOMY IPUMEHEHHIO (POPMYJI, CBOMCTBEHHBIX T€OMETPUUYECKUM (DUTYypaM.

Oco0oe 3HayeHHEe OTBOJUTCS CaMOCTOSTENbHOM JOMAIIHEW paboTe ydaluxcs.
Opranu3anys Ha 3aHATHAX HECKOJIBKO OTJIMYAETCA OT YPOUHOM: YYEHHKY HEOOXOIUMO JaBaTh
BpEMsl Ha pa3MbIIUICHUE, YYUTh pacCyXk/JaTh, BBIIBUIAaTh TUIIOTE3bl. B Kypce 3anmokeHa
BO3MOXHOCTh JuddepeHpoBanHoro ooOyuenus. Ilpu pemenun psga 3agad HEoOX0IUMO
paccMOTpPEeTh HECKOJIBKO BO3MOXHBIX METONOB pemieHus. OCHOBHas (QYHKIUS Y4YUTEIs B
JAHHOM KypC€ COCTOUT B «COIIPOBOXKJIEHUM» YYaIIEerocs B €ro I03HaBaTEIILHON JEATEIBHOCTH,
KOPPEKLIMY paHee MOJIyYEHHBIX yJalllUMUCS 3HAHUH.

OcBoeHHe JIEKTUBHOI0 Kypca o0ecrneynuBaeT JA0CTHKeHHEe YYEeHHKOM CJIeyI0IMnX
pe3yJbTaToB:
. JUYHOCTHBIX
MOJYYUTh BO3MOKHOCTh HAYUUTHCS:
- Pa3BHBATh JIOTUYECKOE MBIIIJICHHUE, TPOCTPAHCTBEHHOE BOOOPAKCHHE, KPUTHIHOCTH;
- MBICTUTh Ha YpPOBHE, HEOOXOAUMOM [UIsl TMPOJOJDKEHUs o0pa3oBaHUS U
camooOpa3oBaHus Jisi Oyaymien mpodecCuoHaIbHOM NeITeTbHOCTH;
- OBJIQJICBaTh MAaTEMaTHYCCKUMH 3HAHUSMHU M YMEHUSIMH, HEOOXOAMMBIMH JUIS TIO-
BCEIHCBHOW KHM3HU, JUISI OCBOCHHUS CMEXHBIX €CTECTBEHHOHAYYHBIX JUCIUIUIAH, IS
nonyueHuss oOpa3oBaHUs B 007acTsaX, TpeOyIOMMX YIrIyOJIeHHOW MaTeMaTH4ecKoi
MOATOTOBKH,
- VKPEIUIATh COOCTBEHHYH) TOTOBHOCTP W CIOCOOHOCTh K OOpa3oBaHUIO U
caMo0OOpa3oBaHWI0 HAa TPOTSHKCHHH BCEW JKM3HHW; CO3HATEILHOEC OTHOIICHHWE K
HENPEPHIBHOMY OOpPa30BaHMIO, KaK YCIOBUIO YCIENIHOW MpoQecCHOHAIBHON U
OOIIIECTBEHHOM eI TEILHOCTH,
- TOTOBHTH Ce0sl K CAaMOCTOSATEIbHON TBOPUECKOW U OTBETCTBEHHOH JCATEIBHOCTH;
- TOTOBUTKLCS K KOJUICKTUBHOW padoOTe, COTPYAHHYECTBY CO CBEPCTHHKAMHU B 00pa-
30BaTeIbHON, OOIIECTBEHHO MOJIE3HOH, Y4eOHO-MCCIe0BATENbCKOM, MPOSKTHON U JPYTUX
BHJIaX JCSATCIBHOCTH,
- OTpEeNeIsiTh CBOE OTHOIICHHE K NPO(PECCHOHAIBHONW  JICITEIbHOCTH  Kak
BO3MOXKHOCTH Y4YacTHsi B pEIICHUM JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
oOIIeHAIIMOHATBHBIX TPOOIIEM;



MCTAIIPEAMCTHBIX

IMOJIYYHUTH BO3MOXXHOCTb HAYUHUTHCA:

- ONpENENsATh CaMOCTOATENbHO LETU  JIEATEIbHOCTH U COCTaBJSATh  IUIAHBI
NESTENIbHOCTH; CaMOCTOSITENIbHO OCYIIECTBIISATh, KOHTPOJIUPOBATH MU KOPPEKTHUPOBATH
JIeATEIbHOCTh; UCIOJIb30BATh BCE BO3MOXKHBIE PECYpPCHI JIJISl TOCTHKEHUS MOCTABICHHBIX
1eJNeli; BHIOMpATh YCIEIIHbIE CTPATETUU B PA3JINYHBIX CUTYAIHIX;

- o0marbcss W B3aUMOJICWCTBOBATh MPOAYKTUBHO B  IIPOLECCE COBMECTHOM
NEeSTENIbHOCTH, YYUTHIBATh IMO3UIUU JAPYTUX YYaCTHUKOB JACSITENbHOCTH, 3(PGHEKTHUBHO
pa3pemiaTh KOHQJIUKTHI;

- OBJIaJICBaTh HABbIKAMU IMO3HABATEJIbHON, y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHOM
JESITEIIbHOCTH, HAaBBIKAMU Pa3pelIeHUs Mpooem;

- pa3BUBaTh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSATEIHHOMY ITOMCKY METOOB
pelIeHUs] TMPaKTHUYECKUX 3aJad, NPUMEHSAs pPa3jIU4Hble METOJ0B IO3HAHUS; K
CaMOCTOSITeNIbHON MH(OPMAIlMOHHO-TIO3HABATENIbHON AESITENIbHOCTH, BKJIIOYas YMEHHUE
OPUEHTUPOBATLCS B Pa3UYHBIX HCTOYHHKAX HH()OpPMAIMH, KPUTHYECKHA OICHUBATh U
UHTEPIPETUPOBATH HHPOPMALIHIO, TOTYIaeMYIO U3 Pa3IMYHbIX UCTOYHUKOB;

- OCBOMUTH BJIAJICHUE SI3BIKOBBIMU CPEJICTBAMU: YMEHHE $ICHO, JIOTMYHO U TOYHO
U3JIaraTh CBOIO TOUYKY 3pEHHUs, UCTIOJIb30BaTh a/ICKBATHHIE SI3bIKOBBIEC CPEJICTBA;

- ONPENENATh JOCTUTaeMYIO 11€J1b, BEIOMPATH IMYTH B MOUCKAX U MPUHITHH PEUICHUH,
HOPOSBIATE  COOOPA3UTENLHOCTh U HMHTYHUIMIO, pa3BUBaTh  MPOCTPAHCTBEHHBIE
MIPEICTABIICHHUS;

- UCIIOJIb30BaTh METOMBI J0KAa3aTeNbCTB U alTOPUTMBI PEIICHUs, YMETh UX MpUMe-
HATb, IPOBOJIUTH JTOKA3aTEJIbHBIC PACCYXKICHUS B XOJI€ PEIICHUS 3a/1a4;

MPEeIMETHBIX:

IMOJYYHUTHb BO3MOKHOCTb BCIIOMHHUTD U 3aKPCIINTL PAHCC H3y‘leHHBII>i MaTepHrall 1o ImpeaMeTy, a
npu H€O6XOI[I/IMOCTI/I, HU3YYUTh 3aHOBO:

- apudMeTUYECKHE JICUCTBUS HAJ YHCIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMH
JIpoOsSIMH, coueTas YCTHBIC M IIMCbMEHHBIC TNPHUEMBI; HAXOXXJICHHE NPHOIUKEHHOTO
3HAYCHUS BEJIMYMHBI U IOTPEITHOCTH BHIYUCIICHUH; CPABHEHNE YMCIIOBBIX BBIPAKECHUN;

- HaxOXKJICHWE 3HAUYCHUS KOpHSA, CTENeHHW, Jiorapudma, TPUTOHOMETPHUCCKUX
BBIPAKEHUI HA OCHOBE ONPEACIICHUS U CBOMCTB;

- nmpeoOpa3oBaHue anreOpandyecKux BBIPAKCHHHW C HCIOIb30BaHHEM  (OPMYIL,
CBSA3aHHBIX CO CBOWCTBAMHU CTElE€HEH, KOpHEH, Jorapu@moB, TPUTOHOMETPUUYECKUX
byHKIM, ¢ nOpuMeHeHHeM (OpPMYIT COKpPAIIEHHOTO YMHOXEHHs, COUYeTaTelbHOTO,
MEPEMECTUTENHHOTO, PACTIPEICIUTEILHOTO 3aKOHOB CJIOKEHUS U YMHOKEHHUS;

— OCHOBHBIE YUCIIOBbIE (DYHKIIMH, UX CBOMCTBA U TPaUKU;

— BBIUMCJICHHE 3HAUCHUS (PYHKIIUU 10 JAHHOMY 3HAYEHUIO apryMEHTa MPU pa3IudHbIX
croco6ax 3amaHus PyHKIIHH;

- MOCTPOCHHE TpapuKOB BJIEMEHTAPHBIX (DYHKUUH, WUIIOCTpUPYS MO rpapuky
cBOMCTBa (PYHKIHII;

- pEelICHUE  CTENEeHHBIX, I[IOKa3aTelbHbIC, JIOTApU(PMUYECKHE U  MPOCTEHIIMX
TPUTOHOMETPUIECKUX ypaBHEHUH CTaHJapTHBIMU METOJaMHU; a TaKxe
TPUTOHOMETPHUUYECKUX YpPaBHEHHMH pa3HOM CTEMEeHU CIO0XHOCTH; BBIOOD pelIeHui
YpaBHEHUS C yU€TOM HAJIOKEHHBIX OTPaHUYEHUN; aHAJIOTUYHbBIE HEPABEHCTBA U CUCTEMBI;
— M300pakeHue pelIeHrs YpaBHEHUH Ha KOOPIMHATHON TIOCKOCTH;

- BBIUMCJICHHE B MPOCTEUIINX CIy4yasX BEPOSITHOCTH COOBITUH Ha OCHOBE MOJCYETa
yucia ucxoaoB, HaxoxneHnue BepossTHOCTH pH yeaoBusx «My», «AJIN»;

- pacyer IUIONIAId U TIEPUMETPOB OCHOBHBIX T€OMETPHUECKUX PUTYD;

- pelIeHNe TUTAHUMETPUYECKUX M CTEPEOMETPHUECKUX 3a7ad Ha HAXOXIACHHUE MJIVH,
YTJIOB, TUIOIIA/CH, 00BHEMOB;

— UCIIOJIb30BAHUE TPU PEUIEHUU CTEPEOMETPUUECKUX 3aJ]ad IUJIaHUMETPHUUYECKUX
METOJ/IOB M U3BECTHHIX (PaKTOB;



2. CTPYKTYPA U COAEPXKAHHME PABOYEHN ITPOI'PAMMBI JIEKTUBHOI'O
KYPCA «(IIPAKTUKYM 110 MATEMATHKE. BA3A ++»

2.1. OO0beM JIEKTHBHOTO Kypca U BHAbI Y4eOHOIl padoThI

Bun yueGHO#I paboThI O0beM yacoB
MaxkcumanbHasi yaueOHasi Harpyska (BCero) 34
OO0si3aTenbHas ayIuTOpHAs yueOHast Harpy3Kka (BCero) 34

B TOM YHUCJIC:

YPOKH, JEKIUN-YPOKHA 34




2.2.TeMmaTn4ecKuii IVIaH U COAePKAHUE JJIEKTHUBHOI0 Kypca «IIpakTtukym no

MareMaTtuke. baza++»

Haumenosanue
TeM

Conep:xanue y4ye0OHOro MmaTepuaja

1

2

Tema 1.
YpaBHeHus,
CHCTEMBI
YPaBHEHHUI.

Tema "VpaBHEeHUsI U cHCTEMBl YPaBHEHUH'" - OJlHA U3 KJIHOYEBBIX TEM
LIKOJIBHOTO Kypca MaTeMaTHKu. JlaHHas Tema SBISETCS OCHOBOH
pelleHrs HEpPaBEHCTB M TEKCTOBBIX 3anad. Ee mpaxTuueckoe
IIPUMEHEHHUE - PEIICHUE YPaBHEHUM M CUCTEM YpPAaBHEHHH BO BCEX
o0MacTsIX  XO3AHCTBEHHOHM M  DKOHOMHYECKOW  JIEATEIbHOCTH.
KirroueBble NOHATHE U BOIPOCHL:

1. TlomsTme ypaBHEeHHs, OOJACTb JONYCTHMBIX 3HAYCHUH
ypaBHeHue (OJ13), TmoHsATHE KOpHA YpaBHEHUS M  PEIICHHS
YpaBHEHUS. Onpenenenue PaBHOCHJIBHBIX YpaBHEHUH,
npeoOpa3oBaHus YpaBHEHUH.

2. Ksagparsbplii TpexwieH, KkBampatuuHas ¢GyHkuua. ['padux
KBagpaTU4HOM  ¢dyHkuuu:  mapabona,  BepuIMHa  mapaloJibl,
HampaiieHue BeTBel napabosbl. @opmyna auckpumuHanta. KopHu
KBaJIpaTHOI'O YPaBHEHUs, PELICHUE KBaPAaTHBIX ypaBHEHUN. Teopema
Buera. PaznoxxeHue KBaJpaTHOTO TpeXwieHAa HAa MHOXKUTEIH,
BBIJICJICHUE ITOJIHOTO KBAIpaTa.

3.  VYpaBHeHus, cBojflIMecs K KBajapaTHbIM. bukBajgparHbie
ypaBHeHHs. CriocoObl U METO/IbI X PELICHUs.

4.  JIpoOHO-paImoHaIbHbBIC YpaBHEHMUS. OA43. Crenenn
MHOTO4YJIeHa. MHOro4YJIeH CTEeeHH N M ero KopHu. Pasmokenwue
MHOTOYJIEHA HAa MHOXXHUTEIH. YpaBHEHHs C MOAYJEM, pEILIeHUs,
packpbITie Monyisi. MeTo MHTEPBAJIOB.

5. Jlpyrue pauuoHanbHble ypaBHeHUss M ux cucrembl. O/13.
OcHOBHBIEC TIpHEMBI HX pemieHus. M300paxkeHne Ha KOOPIWHATHOM
psiIMOil (IJIOCKOCTH) MHOXKECTBA PELICHUH ypaBHEHUH (CUCTEM).

6. ITloka3arenbHble ypaBHEHUS U UX cUCTeMbl. OCHOBHBIE MPUEMBI
ux perienus. [TokazarenbHast QyHKIMS U €€ CBONCTBA.
Jlorapudpmuueckne ypaBHenuss u ux cucrteMbl. OJ[3. OcHoBHBIE
npreMbl X pemieHus. Jlorapudgmudeckas QyHKIMS U €€ CBOWCTBA.

7. UppauumonanbHble ypaBHeHHMs. (OCHOBHbIE HIpPHEMBI HUX
pemenus. M3o0pakeHre Ha KOOPJIMHATHOM MpsIMON MHOXKeCTBa
penieHuil ypaBHEHMI.

8.  TpuroHomerpuueckue ypaBHeHHA. Haxoxxaenue  KopHel
YpaBHEHHUS C YYETOM OTpaHHUYEHUs] IEPEMEHHOM.

9.  Cucremsl ypaBHeHMil. Pemenue cucreMsl ypaBHeHU. MeTo bl
peuieHusT CHCTEMBI YPAaBHEHMM: METOJ IOJCTAaHOBKH, METOJ
CIIO’KEHUS!, TUHEeWHbIe PeoOpa30oBaHUs CUCTEMBI, METO/ PA3JI0KEHHS
Ha MHOXHUTENIH M METOJ] 3aMEHBI IEPEMEHHBIX.

10. IlpumeHeHMe  MaTeMAaTHUYECKMX  METOJOB M PEIIEHUs
COJIepKaTeNbHBIX 33/1a4 U3 Pa3jMuYHbIX 00JacTeil HayKu U TMPaKTUKH.
WuTepnperanus pe3ynbraTa, yueT peaJbHbIX OTpaHUYCHUH.

Tema 2.
IIpeoOpa3oBanue
aJredpanvecKux
BbIPAKEHU I

Tema «IIpeoOpa3oBaHue anreOpandeckux BBIPAKEHUNH» JOCTATOUHO
HIMPOKa UBaXKHA MPU U3YUYEHUU BCETO Kypca MaTeMaTHKH.

OTO0 - OCHOBA OCHOB PELICHUs yPaBHEHUI U HEPABEHCTB, TEKCTOBBIX U
reoMeTpuueckux 3agad. KioueBble HOHATHS U BOPOCHI:




1. [lenble, panuoHanbHbIC, ACHCTBUTEIbHBIE 4HCHa. [lelcTBUA ¢
gyrciaamu. J{pobu necsaTuyHble 1 0OBIKHOBEHHBIE. JIeCTBUS ¢ Apo0sMu.

2.  @opMynbl COKpAlICHHOTO YMHOXXEHHS: KBaapaT CyMMbl U
pPa3HOCTH, PAa3HOCTh KBAJpaToB, Ky0O CYMMBI U Pa3HOCTH, Pa3HOCTh
KyOOB.

3. IlpeoGpa3zoBanue WPPALUOHAIBHBIX  BBIPAKECHUN, METOMbI
130aBIEHNS OT UPPAIOHATBHOCTH B 3HAMEHATEIIE.

4.  KophHu HarypanbHOU cTeneHu U3 uncia. CBoNWCTBa KOPHEH.

5. CreneHu ¢ paloHaIbHBIMU M JICHCTBUTCIIBHBIMHU ITOKA3aTEIIAMHU.
CBoiicTBa CTENEHHU.

6. Jlorapupm uucima. OCHOBHOE JIOTAPUPMUUIECKOE TONKIECTBO.
CaoiicTBa JIorapumMoB.

7.  IlpeoOpa3oBanue anredpanmueckux BblpaxkeHui. [IpeoOpazoBanue
palOHATIBHBIX, VPPAIOHAIBHBIX CTEIICHHBIX BBIPKCHHUH.
ITpeoOpa3oBaHue MOKA3aTEIBHBIX U JOTAPUPMHUUECKIX BBIPAKESHHH.

Tema 3.
I'eomerpus.
ILianumerpus.

Tema"llmanumeTpus’" ogHa W3 caMbIX OOJBIIMX M CIOXKHBIX TEM
IIKOJIBLHOTO Kypca MareMaTuku. Ee H3ydaloT B OTIEIBHOM Kypce
reoOMeTpUH B mepuo 7-9 kiacc.

XOopoiio pa3BUTOE TE€OMETPUYECKOE MBIIUICHHE — 3TO HE TOJIBKO
HY)KHBII JKU3HEHHBI HaBBIK, HO W 0a3za K JalbHEHIIeMy H3y4EHHUIO
crepeoMerpuu. be3 3HaHUA OCHOB IUIAHUMETPUU U YMEHUSA
M300pa3uTh TEOMETPUYECKYI0 (PUTypy Ha IUIOCKOCTH HEBO3MOXKHO
YBUJETh MPOCTPAHCTBEHHBIE MHOTOTPAHHUKH W TeJa BpalIlCHUS.
KirroueBbie TOHATHE W BOIPOCHI:

1.  TpeyrompHHK. VYIUubl, CTOPOHBI, BEpIUMHBI TPEYTrOJbHUKA.
buccekTpuca, BbicOTa, MenuaHa TpeyrojibHuka. PaBHOOenpeHHBIN U
PAaBHOCTOPOHHHUM  TPEYroJbHHUKHU. [IpsAMOYronbHBIM  TPEYrOJBHUK,
teopema Iludaropa; cooTHOIIEHHWE MEXIy yIJIaMH M CTOPOHAMHU
IIPSIMOYTOJIBHOTO TPEYrOJIbBHUKA; CHHYC M KOCHHYC yria. Teopema
CHHYCOB M TeopeMa KocuHycoB. [loo0ue u paBeHCTBO TPEyrojlbHUKOB
—  ONpeneNieHHss W TpU3HAKU. BrOucaHHbIi W ONHCAHHBIN
TPEYTOJIbHUKHU.

2.  Ilapamnenmorpamm. CTOpOHBI, YIJIbI, BEPIIMHBI, JUaroHalIu
napaiesnorpaMMa. CBOHCTBa M NPHU3HAKU MNapajjiesiorpaMma.

3.  IlpsmMOyroibHHMK, Kak 4YaCTHBIM clydaid mapajierorpamma.
CBoiicTBa NPSIMOYTOJIbHUKA.

4.  Ksagpar u pom0. CBolicTBa KBajgpara u pomoa.

5. Tpaneunsa. CTOpOHBI, OCHOBAHUS, yIJIbl, JTUArOHaJIW TpPAlELHH.
CaoiictBa Tpanenuu. PaBHoOenpenHast Tpameuus. lIpsmoyronbHas
Tpanenus.

6. Ilonstme mnomaau. Ilmomans TpeyroapHuka. Ilmomaas u
nepuMeTp napasuienorpamMma. Ilnomane 1 nepumerp npsAMOyrojJbHUKA.
[Inomany kBangpara. Ilmomanes pomba. Ilmomans u  mepumerp
TpaINeLuu.

7.  OxpyxHOCTb. OCHOBHBIE TNOHATHUS: PAaaUyC, JJIWHA, IUIOLIAAb
okpyxHocTH. Cekylue, XOop/bl, KacaTelbHble OKpYXHOCTU. CexTop
Kpyra. BnvicaHHble U IEHTpaJIbHBIE YIJIbI.

8. OmnmucaHHbIE U BIIMCAaHHBIE OKPYKHOCTH. CBOMCTBA BIIMCAHHBIX U
OIMCAHHBIX YETHIPEXYTOJbHUKOB.

Tema 4.
I'eomerpus.

Tema "DnemeHTHI CTEepeOMETpUHU' JIOCTATOYHO CJIOKHAs TeMa
HIKOJIBHOTO Kypca MareMaTtuku. Ee u3y4yaloT B OTIEIBbHOM Kypce




Crepeomertpusi.

reometpuu B 10-11 kmaccax.

3/1ech 3aKIaJbIBAIOTCS OCHOBBI T€@OMETPUYECKUX MPEJCTABICHUN 00
OKpYXarolieM Hac Mupe, Kak npoctpanctse. [lonsatus odbema tena u
IJIOLIAU ITOBEPXHOCTH — 3TO TO, C YEM CTAJIKMBAETCS YEJIOBEUYECTBO
1ocTossHHO. KittoueBble MOHSTHE U BONPOCHI:

1.  Bsenenue. Akcuomsl crepeomerpuu. IIpsimble U 1UIOCKOCTH B
npoctpancTBe. CrocoObl 3ajaHus NOpPAMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE. Iepecekaromuecs, napasulesIbHbIe u
CKpeluBaromuecst  npsmble.  PaccrosHue u  yrom  Mexnay
CKPEILMBAIOIUMUCS HPSIMBIMHU. [lepneHIMKYISIPHOCTD u
napajyieIbHOCTh  NpsAMBIX W Iulockoctedl. Teopema o  Tpex
NEPIEHIUKYIIApax.

2. Mmnororpannuku. Ilpusma. Ilapamnenorpamm. Ky6. IMupamuna.
VYceuennas nupamuna. llpasunbHas nupamupa. [IpaBuibHas mpusma.
Bepmmmnbl, peOpa, rpanu.  [loHsATUS ~ OCHOBaHMS,  BBICOTHI
MHOrorpasHuka. OCHOBHbIE CBOMCTBA NPU3Mbl U TUPAMUJIBL.

3.  Tena Bpamenus. Hununap. Konyc. Yceuennsiii konyc. Ilap.
Cdepa.

4.  @opMmynbl HAaXOXAEHUS IUIOMIAJM IOBEPXHOCTH U 00BeMa
IIPOCTPAHCTBEHHBIX TEII.

5. 3aauyn Ha HaAXOXKJEHUE IUIOIIAJCH TOBEPXHOCTH U OOBEMOB
BBIITYKJIBIX ~ MHOTOTPAHHMKOB W  TeJl  BpalleHHWs. 3ajadyu ¢
MCIO0JIb30BaHKEM (OPMYII TIIOHIAIM TOBEPXHOCTH M 00beMa.

Tema S. KomOunaropuka. [lepectanoBku. Pazmenienus. Coueranusi.
Kom0unaropuka. BepositHocTh.  YacToTra cOoObITHS. PaBHOBO3MOXKHBIE COOBITHS U
DJ1eMeHThI MOJICYET UX BEpOSITHOCTU. He3aBUCUMOCTL COOBITHIA.
Teopuu BeposiTHOCTH NpoOM3BENEHHS U CYMMbl HE3aBHUCHMBIX COOBITH.
BEPOATHOCTEH. Pemenue 3agau.
DJIEeMEeHTBI Cratuctuueckue nanuble. [IpeacraBneHue JaHHBIX B BHJE TaOJHIIL,
CTATUCTHKH. nuarpamm, rpa@ukoB. [loHsTHE O CTaTUCTUYECKOM BBIBOJIE HA OCHOBE
BbIOOpKU. [loHATHE W mpuMepbl ciydailHbIX coObITH. KitoueBbie
MTOHSITHE U BONPOCHI:
1.  IlepecranoBku. Pasmemenus. Coueranus. 3agauu ¢
UCIOJIb30BaHUEM (POpMyT1 KOMOMHATOPUKH.
2. DnemeHThl Teopuu BeposiTHOcTeld. CoObITHE, BEPOATHOCTD
COOBITHS, CJI0XKEHHUE M YMHO)KEHUE BEpOSITHOCTEH
3.  Crarucruka. Craructuyeckue 3anaud. X HazHadeHwe U
IIPUMEHEHHE.
4.  PemeHue mpakTUYECKUX 33/7a4 C MPUMEHEHUEM BEPOSTHOCTHBIX
METOJIOB.
Tema 6. Tema «®yukuuu u rpaduku. [IpousBonHas U ee NpUMEHEHHE.

DOyHKIUH, UX
CBONCTBA M
rpaguxu.
IIpousBoaHas u
ee IpUMEHeHue.
IlepBooOpa3nas

[TepBooOpasHas» — HempocTas, HO UHTepecHasi TeMa JAJisl U3Y4YCHUsS B
IIKOJILHOMKYPCE MaTEMaTHKH.

N3ydenne 31oit TeMbl popMHUpyeT MOHMMaHHWE MHOTHX OKPYKAFOIIUX
SIBJICHHUM C TO3UITUU MaTeMaTuku. JIFoOoii Tpoliiecc B )KHUBOM PUPOJIE,
KU3HU, SKOHOMHUKE MOXKHO OMHCaTh rpadukoM. 3HAHUE STOU TEMbI
BOXHO TIPU PEIICHWH YypPaBHEHHWI, HEPAaBEHCTB, TEKCTOBBIX 3ajad,
3a/lad Ha ONTUMU3AIMIO, 3aJad [0 aHAJUTHYECKOM TeOMEeTpuH.
KirroueBbie MOHSATHS U BOITPOCHI:

1.  ®ynkuun. O6macts onpeneneHus GyHKIUN 1 MHOXKECTBO
3HaueHul Qpynkuun. Ob6paTtHas pyHkuus. Adcuycca U OpAUHATA.
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3HaueHue QYHKIHUU MPH 331aHHOM 3HAUCHUU NIEPEMEHHOM U 3HaUeHue
NIEPEMEHHON MPH 3aJaHHOM 3HaUYCHUH (DYHKITHH.

2.  TI'paduxu dpyHKIMHA, TOCTpoeHUE IPpaPUKOB (PYHKIUH, 38 JaHHBIX
pa3nuuHbIME criocobamu. Jlnnelinsle pynkunu. KBanparusie GyHKIuu.
CreneHHbIe, TIOKa3aTeNbHbIC, JIoTapuMudeckue (yHKIIHH.
Tpuronomerpuueckue GyHKINH.

3. CpoiictBa (YHKIMH: MOHOTOHHOCTb, YETHOCTH, HEUETHOCT,
OTPaHUYEHHOCTb, IEPUOJANYHOCTD. [IpOMEXyTKH BO3pacTaHus u
yObIBaHMS, HAMOOJIbIIICE U HAMMEHbIIIEEe 3HAUCHUS (D YHKIIUH, TOYKH
skcTpemymMa. ['paduueckass wHTEpIpeTaIys.

4.  HM3menenwue rpaduxa GyHKIMH: CMELICHHE BIIPABO-BJIEBO, BBEPX-
BHHU3; COKATUE M PaCcTsDKEHUE rpaduka.

5. Ilpumepbl pyHKIMOHANIBHBIX 3aBHCHUMOCTEH B peasIbHbIX
nporeccax. ['paguku u guarpamMmel.
6.  IIpousBogHas byHKIHIH. ['eomeTpuyeckuit CMBICTT

MPOU3BOJIHOM, ypaBHEHUE KacaTelbHOW K rpaduky QyHKIUU.
du3nuecKuii CMbICI MPOU3BOAHOM (CKOPOCTh, YCKOPEHHE).

7.  IlpousBogHbie OCHOBHBIX 3JIEMEHTaPHbBIX byHKIU.
[Ipon3BogHbIE CyMMBI, Pa3HOCTH, MPOU3BEACHHS, YACTHOTO.
[TpousBoHas CI0XHON (YHKITMH. 3HAYCHNE IPON3BOIHON B TOUKE.

8. Toukm »sKcTpemyma. MakCUMyM H MHUHUMYM (DYHKIHH.
HauOoupliee 1 HauMeHblee 3HAYCHUs! (PYHKIUH.
9.  Ilpumepbl HCHOIB30BAHUS IPOU3BOJHOW JUISl pELIEHMs 3ajad.

3ama4yu Ha ONITUMU3ALHIO.

10. Bropas npousBoiHas, GU3NYECKUN U T€OMETPUUYECKUN CMBICIL.

11. TIlepBooOGpa3nas. Ilnomans kpuBonuHeHOM Tpanenun. Gopmyna
Herorona-JleiiOauma.

Tema 7.
IIpakTH4yeckue
3apauu. Dopmyaa
Ha000poT.

JlaHHasi TeMa W3HAYaIbHO TNPEACTABISIET OOJBIIYIO CIO0XXHOCTD
npu peuwieHun 3axadd. lIpsMas CBsI3b 3aJaHWil W3 3TOM TEMBI C
¢busnueckumu  popmynamMu U (HU3MYECKUMHU SIBICHUSMHU TMPHUPOJIBI,
SKOHOMHYECKUMHU (GOpMyTaMU U 3aKOHAMU SKOHOMHKH  Tpebyer
3HAHUN OCHOBHBIX 3aKOHOB apHU(PMETHKU U YMEHHUS HCIIOJIb30BaTh 3TU
OCHOBBI B pelleHuu OyKBEeHHBIX BbIpaxeHuil. Ilocme mnoHUMaHUSA
MPaBUJIBHOCTU BBITTOJTHEHUS JAHHOTO 3aJaHusl, MOJCTAHOBKHU 3a/IaHHBIX
3HAYEHUI U PacyeThl CTAHOBITCS UHTEPECHBIMU B pemieHun. KirroueBbie
MOHSTHE W BOIPOCHI:

1. BLIpa)KeHI/Ie HCU3BCCTHOI'O U3 3aIaHHOT'O BBIPAKCHUA.

2. IToacTanoBka 3ajaHHBIX 3HAUYCHUU U pacucrT.

3. Jlormueckoe ONPCACIICHUEC IIPABUJIBHOI'O OTBETA IIPpU HAJIWYUHA
HECKOJBKHNX OTBCTOB.

Tema 8.
Pemenne
TEKCTOBBIX 3a/1a4.

Tema "TekcroBble 3agaun” - caMas WHTEpPECHAsh TeMa IIKOJIbHOTO
Kypca MaTeMaTHKH.

[IpakTudeckast moab3a U3y4eHHS ITON TEMBI HEOOXO0IMMa M OUEBUIHA.
3amgaun, pemaeMble B JAaHHOM Kypce€ — €CTh HE UYTO HHOE, Kak
MaTeMaTUYeCKUE MOJENM  pPEAbHbIX MPOLIECCOB U SIBJICHUU
OKpYy>Karoleu ku3Hu. KiroueBble MOHATHE W BOMPOCHI:

1. 3ajaun Ha ABUKEHUE, B TOM YHUCJIE, IBUKEHHE MO KPYTY;
JIBU)KEHUE B CIIOKOMHOM BOJIE, IBUKEHUE TTO TEYEHUIO PEKHU M POTHUB
TCUCHUS.
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2. 3amauym Ha pabOTy: BpeMs, TPOU3BOAUTEIBHOCTD, BHITTOJIHCHHBIN
o0BeMm.

3. 33,[[3‘11/1 Ha KOHIOCHTPpAHIO BEIECCTBA: CMECH, CIIJIaBbl, YCYIIIKA.

4.  3amauu c UCHOJB30BaHKUEM 3HAHUN (HOPMYIT apuPMETHIECKOH 1
r€OMETPUYECKON IPOrPECCUH.

5.  IlpakTUKO-OpUEHTHPOBAHHBIC 33]JAYH.

6.  bankoBckuii mporeHT: COeperarenbHbIil cueT U 0AaHKOBCKUI
KpPEIHT.

7.  3amauu Ha BEIOOp ONTHUMAIBLHOIO BapUaHTa, B TOM YHUCIIE, C

HCIIOJIb30BAHUEM IIPOU3BOIHOM.

Tema 9. I'padux
GyHkumu.
Pemenne cucrem
YPaBHEHHUS.

Tema "I'paduk ¢GyHKIMU" — HOBOE 3aJaHHE B Kypce MPOQIIbHON
matemaruku. Cama 1o cebe Tema He TpeOyeT KaKuX-TO
JOTIOTHATENFHBIX 3HAHWM, HO OHAa HWHTEpEeCHa Kak pa3 TeM, 4YTO
MPEJCTABIISET COOON 0O0OBEIMHEHNE paHEe N3YUCHHBIX TEM, Kax/as u3
KOTOPBIX WEIUISIETCSl OaHa 3a JApyryio. KitoueBble TOHATHE W
BOTIPOCHI:

1. T'padux ¢pynkunu. Koopaunats! Touek Ha rpaduke. Haxoxnenne
K03 (QUIIMEHTOB YpaBHEHHUSI, UCNIONB3YS Tpaduk QyHKIUU.

2. T'padux ¢pynkumu. Koopaunatsl Touek Ha rpaduke. Haxoxnenne
K03 (QUIIMEHTOB YpaBHEHHUsI, UCNIOJNB3YS Tpaduk QyHKIUU.
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2.3. KajennapHo - TeMaTH4YecKOe IVIAHUPOBAaHHE JIEKTHBHOIO0 Kypca «IIpakTukym no
maTemaruke. baza ++»

O6wem | Mecsin
Ne TeMbl U copepkaHue [1acoB | MPOBCICHUS
Pemenue ypaBHennii (3aganue 6) (S yac)
1 1.1. | Jluneiinsie, KBagpaTHbIC, OMKBaIpaTHbIC yYpaBHEeHH. J{poOHO- 1 CEHTSAOPH
palMOHAJIbHBIC YpaBHEHUS. Oo3. HppaunonaibHbie
ypaBHeHus. O/13.
2 1.2. | Iloka3zarenbHble, Torapudmuyeckue ypasHeHnus. OJ13. 1 CEHTSAOPH
3 1.3. | CreneHHbIe ypaBHEHHS CTEIeHH, O0mbIIei 1ByX. Haxoxnenue 1 CEHTSAOPH
nepBoro KopHs. Pasnoxxenue Ha MHOxurenu. Jlenenue
MHOTOYJICHA Ha OJTHOYJICH.
4 1.4. | Ipocreiimue TPUTOHOMETPUYECKHUE YpaBHEHUS. 1 CEHTSI0pb
[leproaYHOCTH MOBTOPEHUSI KOPHSI.
5 1.5. | TpuroHoMmerpruecKkue ypaBHEHUS U METO/Ibl UX PEIICHUS. 1 OKTSI0pb
TpuronomeTpuyecKkue ypaBHEHHsS U BBIOOP KOpHEW C y4eToM
OrpaHMYEHUs apryMEHTa
IIpeoOpa3oBanue Buipaxkennii (3aganue 7) (4 yac)
6 2.1. | Crenennsie " IIOKa3aTeJIbHbIE BBIPAKCHMS, nx 1 OKTSI0pb
npeoOpazoBaHue.
2.2. | JlorapudmMuueckue BEIpAXKEHUS M UX IIPeoOpa3oBaHue. 1 OKTSI0pb
8 2.3. | TpuroHomeTpuyecKue BbIpaKEHUS. Haiitu  3HaueHue 1 OKTSIOPh
BBIPAKECHUSI.
9 2.4. | Haxoxnenue 3HayeHHe (QYHKIUU C U3MEHEHHBIM apryMEHTOM 1 HOSIOPb
10 OTNPEICIICHHON (QYHKIIHH.
HaxoxneHue 3HaueHUE BBIpAXEHHS IO YacTH 3aJaHHOTO
BBIPAKEHUSI.
I'eomerpuueckas 3agaua (3aganue 1-2) (3 yac)
10 3.1. | TpeyrodbHUKHU U UX PEIICHUE. 1 HOSIOPH
11 3.2. | BnucaHHbIE U ONMCAHHBIE MHOTOYTOJIBHUKH U UX PELICHHUE. 1 HOSIOPb
12 3.3. | [Hapamnenorpamm, npsIMOYroJbHUK, pOMO, Tparneuus 1 | nexabpp
Crepeomerpuyeckas 3agayda (3aganue 3) (2 yac)
13 4.1. | HaxoxaeHue Tuiomaad MOBEPXHOCTH MHOTOTPAHHUKOB M Tell 1 nexkadppb
BpalieHus
14 4.2. | HaxoxneHue 00beMOB MHOTOTPAHHUKOB M TEJ BPAIIICHHS. 1 nexkadppb
BepositHocTh (3ananue 4,5) (3 yac)
15 5.1. | ®opmyna BEpOATHOCTH. 1 nexadpb
16 52. | Cobpitus «M» u «MJIM». VYMHOXKEHHE U CIOXKECHHE 1 | auBapp
BEPOSITHOCTEM.
17 53. | Cobpituss «M» u «MJIM». VYMHOXKEHHE U CIOXKECHHE 1 | auBapp
BEPOSITHOCTEM.
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dDyHKIUsA, NPOU3BOAHANA, TIepBooOpa3Hasi (3agaHue
8,12) (6 uac)

18

6.1.

OyHkus, 0067IaCTh ONpEIeICHUS U MHOYXKECTBO 3HAUCHH.
CBoiicTBa (h)yHKIMH.

SIHBaph

19

6.2.

ITpousBoanas pynkuuu. Ee hpusndeckuii 1 reOMeTpUUIECKUMA
CMBICIL.

(dheBpaib

20

6.3.

UccnenoBanme Qynkmuii. Haumbonpinee u  HauMEHbIIEE
3HayeHue ¢yHkuuu. Toukn max ¥ min. 3HadeHue PyHKUIUU B
TOYKaX max 4 min.

(dheBpainb

21

6.4.

UccnenoBanme Qynkmuii. Hawmbonpinee u  HauMEHbIIEE
3HayeHue ¢yHkuuu. Toukn max ¥ min. 3HadeHue yHKUIUU B
TOYKaX max 4 min.

dheBpaib

22

6.5.

UccnenoBanne ¢ynknuii. Haubonpiiee u  HaumMeEHbIEe
3HaueHne QyHkuu. Toukn max U min. 3HaueHue (QyHKIUU B
TOYKAX Max ¥ min.

beBpainb

23

6.6.

3&,[[3‘11/1 Ha BBI60p OIITUMAJIBHOI'O PCHICHUA.

MapT

IIpakTnyeckue 3agauu. @opmyJia HaodopoT (3aganuc 9)
(2 yac)

24

7.1.

BI)Ipa)KGHI/Ie HEU3BCCTHOI'O M3 3aaHHOI'0 YPAaBHCHUA.
HOI[CTaHOBKa H PacycCT.

MapT

25

7.2.

Haxoxaenne Hen3BeCTHOIO U3 3aJaHHOTO HCpPaBCHCTBA.
IToxcranoBka u pacyceT.

MapT

Pemenue TekcToBbIX 3a71a4. (3aganue 10) (7 gyac)

26

8.1.

3aauM Ha ABM)KEHUE U JABHIKEHUE TI0 KPYTY.

Mapt

27

8.2.

33.,[{21‘-11/1 Ha IBUKCHHUEC C YUCTOM TCUCHUSA PCKU.

anpeb

28

8.3.

3amaun Ha paboTy: BpeMsi, IPOU3BOAUTEIHLHOCT,
BBIITOJTHEHHBINA 00BEM.

anpenb

29

8.4.

3ajaun Ha KOHLEHTPALMIO BEIIECTBA: CMECH, CILIABHI,
yCYIIKa.

anpesnb

30

8.5.

3aa4n ¢ UCTIONF30BaHKEM 3HaHUH GopMyn apuMeTUuIecKoit
Y TEOMETPUYECKON MPOTPECCUH.

anpesnb

31

8.6.

bankoBckue 3a1auu (KpeIuT U BKJIA]l IO IPOIICHTHI)

Man

32

8.7.

3amauyn Ha BEIOOP ONTUMAIILHOTO pelleH s . 3a1auu Ha
pa3MelIeHus Kanurana B Ou3Hec

Man

I'padpux pynkuuu. Pemienue cucrem ypaBHeHUil.
(3amanue 11) (2 yac)

33

9.1.

I'paduk pynkunu. Koopannarel Touek Ha rpaduke.
Haxoxnenne ko3¢ puumueHToB ypaBHEHUs, UCHOIb3Ys TpaduK

(GYHKIHIH.

Man

34

9.2.

I'padux Gpynkiun. KoopnuHatsl Touek Ha rpaduke.
Haxoxnenne korpuueHToB ypaBHEHUs, UCTIOIb3Ys rpaduk

byHKINN.

Man
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3. YCJOBHS PEAJM3AIIMMA PABOYEMN INPOI'PAMMBI 3JIEKTUBHOI'O
KYPCA «BA30BbI MIPAKTUKYM IIO MATEMATHKE»

3.1. TpeGoBaHHusi K MUHUMAJIbLHOMY MATePHAJBLHO-TEXHHYECKOMY O0ecredeHH 0.
[ peanuzauuu padbodel porpaMMsbl 3JIEKTUBHOIO Kypca UMEETCS B HAIMYUN y4EOHbIN
kabuHeT «Marematukay.
O6opynoBanue y4eOHOT0 KaOMHETA:
—  MOCaJI0YHbIE MECTa MO KOJIMYECTBY YJalluXcs;
—  pabodee MECTO y4UTEJs;

—  KOMIUIEKT y4eOHO-HAaIISIIHBIX TocoOmit «MareMaTuka.
TexHuueckue cpeacTBa 00y4eHHUs:

- KOMIIBIOTCP C JIMICH3MOHHBIM IPOI'PAMMHBIM o0ecreueHueM u MYJIIbTUMCANUAIIPOCKTOP,
—  DJICKTPOHHBIC PECYPCHI.

3.2. HUundopmanuonHoe odecrneyeHne o0yueHust
OCHOBHBIE UCTOYHUKHU:

1. Amumos LI.A. u npyrue. Anre6pa u Hayasia MmaTeMaruyeckoro ananusa; 10 — 11 kmaccer;
yueOHUK A1 00IIeo0pa3oBaTelbHBIX OpraHU3aluii; 0a30BbI U YIIIyOJICHHBI ypOoBHHU; 8-€
usznanue; M.; [Ipocsemenue; 2020.

2. Atanacsn JI.C. wu gpyrume. Teomerpuss; 10 — 11 kjaceel; y4yeOHHMK — Ams
00111e00pa30BaTEeIbHBIX OpraHu3aluii; 0a30BbI W YIUIYOJCHHBIM YpPOBHHU; 8-€ U3JIaHUE;
M.; IIpocemienue; 2020.

3. AunremoB I1.U. T'eomerpus. Tectsr; 10-11 kmaccer; YaeOHO-MeToIuYecKoe nocodue; 3-e
uznanue; M.: Ipoda; 1999.

4. Ilabypun M.II.,, Txauea M.B., ®emopoa H.E. Anrebpa u Hayanma aHanuza
TUIaKTHYeckue Marepuanbsl. 11 kimace; ydeOHOe mocoOue s  00meoOpa3oBaTeIbHBIX
opranu3zanuii; 6a30Bblil U yri1yOJIeHHbIH ypoBeHb; 8-e u3zganue; M.; Ilpocsemienue; 2017.

5. Sposenko B.A. IloypouHble pa3paboTKu 10 reoMeTpuu; AudPepeHnpoBaHHbIM MOAXOI.
11 xnacc; x yueOHoMy komiutekty JI.C.Atanacsaa u nip.; M.; BAKO; 2010.

6. Smenko W.B. Enpusblidi  rocymapcTBeHHbId — dk3ameH. Maremaruka.  TumoBbie
HK3aMEHallMOHHbIE BapHaHThl; Y4eOHoe mocobue; [IpodunbHblii ypoBeHb, 36 BapuaHToB; M;
HamnonansHoe oOpazoBanue; 2024.

NHTepHeT pecypcesl:

http://mathege.ru

http://www fipi.ru/

https://ege.sdamgia.ru/

https://www.mathm.ru/egep.html

https://time4math.ru/egeprof
https://drive.google.com/file/d/10TkGavjFtrPwFLL1jiY At8BpO8R7-DAu/view

AR NS

15



4. KOHTPOJIb M OIEHKA PE3YJIbBTATOB OCBOEHHUS PABOYEM
MMPOTPAMMBI JJEKTUBHOT'O KYPCA «BA3OBbIA TPAKTHUKYM IIO
MATEMATHUKED».

KoHTpo/Ib M OleHMBaHHE PE3YJIbTATOB OCBOCHHs paboueill MporpaMMbl 3JIEKTHBHOTO Kypca
OCYILIECTBIISIETCSl YYUTEIEM B NPOLIECCE NPOBEICHUS NMPAKTUYECKUX 3aHATUNA B BUAE YCTHOIO
ornpoca M (WINM) TECTUPOBAHUM, a TAK)KE IPU BBHIIOJHEHUM YyYEHUKAMU WHIUBUIYAIbHBIX U
CaMOCTOSITENIBHBIX 3aJaHui. /[l TeKyIero KOHTpOJs Ha 3aHATHIX y4alluMCs PEKOMEHAYETCs
cepus 3aJaHMM, 4acTb KOTOPBIX BBIINOJHAETCA B KJIACCE, & 4acTb - JIOMa CaMOCTOSTEINIBHO.
KonuuecTBo 3agaHuili IO KaXJOH TeMe€ pa3iIu4HO, OHM HOCIT KOMIUIEKCHBIM XapakTep, U
OonbIIasg 4YacTh MX IMpU3BaHA BBIIBUTH YPOBEHb Pa3BUTHUSI MAaTEMaTHMYECKOTO MBIIIJICHUS
TeCTUpyeMOro. OCHOBHBIM IUIAKTUYECKUM CPEICTBOM JUIS IIPEUIaraeMoro Kypca SBISIOTCS
TEKCTHl PACCMAaTPUBAEMBIX THIIOB 3aay, KOTOpPbIE MOTYT OBITh BBIOpAaHBI U3 pa3zHOOOPa3HBIX
COOPHUKOB, pa3nUyHbIX BapuaHToB EI'D niM cocraBieHbl CaMUM yYUTEIIEM.

@opMbl U METOJIBI KOHTPOJISI: TECTUPOBAHUE, CAMOTIPOBEPKA, B3aUMOIIPOBEPKA YUAITUMUCS
Ipyr npyra, coOeceloBaHHE, NMUCHBMEHHBIM M YCTHBIA 3a4yeT, MPOBEPOYHBIC MUCHMECHHBIC
paboTsl, HAOIIOICHHE.
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