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HHOACHUTEJIBHAA 3AIIUCKA

IIporpamma BHEYpOYHOH IEATEIBHOCTH OPUEHTHPOBAHA HA PACCMOTPEHUE OTACIIBHBIX
BOIIPOCOB MAaTEMATHUKHU, KOTOPHIE BXOAAT B COJEPKAHUE TOCYIAPCTBEHHOW UTONOBOM aTTECTALlUH
10 MaTEMAaTHKE 3a KypC OCHOBHOM IIKOJIBL. IIporpamMma OIONIHAET U pa3BUBAET LIKOJIBHBIN KypC
MaTeMaTHKH, a TaKKe ABIAETCS MH()OPMAIIMOHHON MOMACPKKON JalbHEHIIero o0pa3oBaHus B
CTaplled IIKOoJIe M OpPUEHTHPOBAaHA HA YJOBJIETBOPEHUE O00pa3oBaTeIbHBIX HOTPEeOHOCTEH
HIKOJIbHUKOB, X AHATUTUYECKUX M CUHTETHYECKUX CIIocOOHOCTeH. OCHOBHAs Uaes NpOrpaMMbl
BHEYPOYHOH JEATENbHOCTH 3aK/II0OU€Ha B PACIIMPEHUM M YriyOJeHWW 3HAHUHM ydaluxcs 1o
HEKOTOPBIM pa3jielaM MaTeMaTHKH, B 00ECHEeYeHHM IPOYHOTO U CO3HATEIILHOTO OBJIAJCHMS
yYalIUMHUCSl CHCTEMOM MaTeMaTHUYEeCKMX 3HAHMM M YMEHMH, HEOOXOAMMBIX IIpU chaude
BBIIIYCKHOT'O DK3aMEHa.

B 1mpouecce ocBoeHus conep:KaHUs IMPOrpaMMbl YYEHUKH OBJIAJEBAlOT HOBBIMHU
3HaHUSIMM, OOOTaIlalOT CBOM JKU3HEHHBIM OIBIT, MOJYYalOT BO3MOYKHOCTb IPAKTHUYECKOIO
IPUMEHEHHUs CBOUX HHTEUIEKTYaJbHBIX, OPraHU3aTOPCKUX CIOCOOHOCTEH, Pa3BUBAIOT CBOU
KOMMYHHKAaTUBHbIE CHOCOOHOCTH, OBJaJeBalOT oOuieydeOHbIMH  yMeHusiMU. OcBoeHue
IIPEIMETHOTO COAEP KAHMS MPOTpaMMBbl U CaM IPOLECC U3YyUEHUS €r0 CTAHOBATCS CPEICTBAMU,
KOTOpbIE 00€CIIeUnBAIOT EPEX0/] OT O0YUEHHUs ydaluxcs K uX caMooOpa30BaHUIo.

OcBoeHne NpPOrpaMMbl MPEANONaraeT OOECIeYeHNnEe MOJOKUTEIPHOH MOTHUBALUU
y4Jaluxcs Ha IOBTOPEHUE paHee U3YYEHHOTO MaTEPUaa, BBIACIECHUE Y3JIOBBIX BOIIPOCOB Kypca,
IIPEAHA3HAYEHHBIX JUIsl [IOBTOPEHUS, MCIOJIb30BAHUE CXEM, MOJEJEH, ONOPHBIX KOHCIIEKTOB,
CIPAaBOYHUKOB, KOMIIBIOTEPHBIX TECTOB (B TOM YMCJIE HHTEPAKTUBHBIX), CAMOCTOSTEIbHOE
cocTaBiieHHe (MOJEIMPOBAaHKUE) TECTOB aHAIOTMYHBIX 3afaHusaM OI'D.

MeTrononornyeckoi OCHOBOW MpeaIaraéMod IPOrpaMMBl SBIIAECTCS NEATEIBHOCTHBIN
noaxoa K oOyueHHro MmarteMaTuke. JlaHHBIH MOJIXOJ HpeArnosnaraeT oOydyeHHEe He TOJIbKO
TOTOBBIM 3HAHUSAM, HO M JEATEIbHOCTH 1O TNPUOOPETEHHIO OSTHX 3HAHWH, CIIOCOOOB
pacCyXJI€HHM, JOKa3aTeabCTB. B CBA3M ¢ JTHUM B IIpoLEecCe HM3Y4EHHUS Kypca ydaliumcs
IpeAIararoTcs 3aJaHusl, CTUMYJIHPYIOIIUE CAMOCTOSATEIBHOE OTKPBITUE UMH MAaTE€MAaTHYECKHUX
(akTOB, HOBBIX, PaHEE HEM3BECTHBIX, IPUEMOB U CIIOCOOOB pPEIIECHHUS 3a]1a4.

[lenb BHEYpOUYHOH N1€ATENBHOCTU: OOeCrieueHne UHIMBUYaIbHOTO U CUCTEMATHYECKOIO
COIIPOBOXKICHUS yJdammxcsi 9-X KIacCcoB MPH MOJATOTOBKE K TOCYAapCTBEHHOMY 00s3aTelIbHOMY
JK3aMEHY I10 MaTeMAaTHKeE.

3agauu:
1. Pacmupenue u yriryOJieHHne MIKOJIBHOTO Kypca MaTeMaTHUKH.
2. AkTyanuzanus, cucTeMaTu3anus 1 00001IeHne 3HaHUH yJaluxcs 10 MaTeMaTHKe.
3. @opMupoBaHHE Yy Y4YalIMXCS TOHHUMAHUS pOJM MaTeMaTWYeCKWX 3HAHWHA Kak
MHCTPYMEHTA, IMO3BOJISIIOIIETO BBIOpAaTh JIy4IIMA BapuUaHT JEHCTBUH M3 MHOTHUX
BO3MOJKHBIX.
4.Pa3BuTHE MHTEpECA YUAIIUXCS K U3YYEHUIO MATEMATHKH.
5. Pacimmpenue HayqyHOTrO Kpyro3opa y4amiiuxcs.
6. O0ydeHne ydJanuxcsi pelIeHHI0 Y4eOHBIX W JKH3HEHHBIX MpoOieM, crocobam aHamu3a
nH(pOpMaInH, TOTy4aeMOon B pa3HbIX opMax.
7. DopMUpOBaHUE TOHATHS O MaTEMaTHYEeCKUX METOAaX TPHU PEIIEHUU CIOKHBIX
MaTeMaTHYeCKUX 3ajay.
8. O0yuenue 3anosHeHno 61anko OI'D.



9. [Icuxomoruueckas moaroroska x OI'D.

Opranuzanus 3aHITUH BHEYPOUHOH AEATEIBHOCTH JOJDKHA CYIIECTBEHHO OTIMYATHCS OT
YpOUHOH: yyamemycs HEOoOXOAMMO JaBaTh JOCTATOYHOE BpEeMs Ha pa3MBIIUICHUE,
NPUBETCTBOBAThH JIIOOBIE TOMBITKA CAMOCTOSITENIBHBIX PACCY)KICHHIA, BBIIBMKCHUS THUIOTE3,
Croco0OB pemieHust 3a1ad. B mporpaMme 3anokeHa BO3MOXKHOCTH JU(QepeHIIMPOBAHHOTO
00yJeHUsI.

[TpuMeHSIOTCSL  CNeAyIONIMe BHJBI  JICATEIBHOCTH HAa  3aHATUAX:  OOCYXK/IEHHE,

TECTUPOBAaHUE, KOHCTPYUPOBAHUE TECTOB, 3aJJaHHM, NCCIIEA0BATENbCKAs AEATEIbHOCTD, PabOTa C
TEKCTOM, JUCIYT, 0030pHbIC JICKIUH, MUHU-JICKIUH, CEMUHAPbl M MPAKTUKYMBbl IO PELICHUIO
3az1a4, IPe1yCMOTPEHBI KOHCYJIbTALIUH.

CyIecTBeHHBIM SIBIISIETCS OpraHM3alus padOThl MO OOYYEHHIO 3aroyiHeHUs OJaHKOB
UTOTOBOM aTTecTaluu, 4To, 0e3yCIOBHO, OyIeT CrnocoOCTBOBATH CHATHIO ICHXOJOTHYECKOTO
HaAIPSDKEHUS yJallluxcsl Iepe] MpoLelypoil aKk3ameHa.

Metonsl u  ¢opmbl o0yueHus onpenenstorcss TpeboBanusmu DPI'OC, ¢ yuetom
UH/IUBUYAJIbHBIX W BO3PACTHBIX OCOOCHHOCTEH ydwalluxcs, pa3BUTHS M CaMOpPa3BUTHUSA
JUYHOCTU. B cCBs3u ¢ 3TUM onpeneneHbl OCHOBHBIE INPUOPUTEThl METOJIUKU H3YYEHHUs
3JIEKTUBHOIO Kypca:

e 0oOyueHue uepe3 OMbIT U COTPYAHUYECTBO;

e  HMHTEPAKTUBHOCTH (paboTa B MaJlbIX IPYIIaxX, POJIEBBIC UIPhI, TPEHUHTH, BHE 3aHATUH -
METO/]I IPOEKTOB);

e  JIMYHOCTHO-JIEATEIbHOCTHBIA U CYyOBEKT—CYyOBEKTUBHBIN MOAX0A (0OJblIee BHUMAHUE K
JMYHOCTH Y4Yallerocs, a He LeJIsIM YUUTells, paBHOIIPAaBHOE UX B3aUMOJCHCTBUE).

@opMBI 1M METOJBI _KOHTPOJIA: TECTUPOBAHUE, CaMOIIPOBEpPKA, B3aUMOIPOBEpPKA
yyaluMucs Apyr Jpyra, coOeceloBaHHWE, NUCbMEHHBIM M YCTHBIM 3a4eT, MpPOBEPOUYHBIE
NUCbMEHHBIE DPaboThl, HaOmrogeHue. KomuuecTBO 3amaHuil B TecTax MO Kaxa0M Teme He
OJIMHAKOBO, OHU HOCAT KOMIUIEKCHBIH XapakTep, W OoJjbllas 4acTh MX INPHU3BaHA BbISBUTH
YPOBEHb 3HAaHUW U YMEHUHN TECTUPYEMOTO.

ODFaHI/ISaHI/ISI U NIPpOBCACHHUEC aTTCCTAIIMH YYaIIUXCA

[IpeaycMOTpeHO NPOBENECHHE NPOMEKYTOUHBIX 3a4€TOB 110 OKOHYAHUIO KaKIOro
MOJ1yJisl, BBIMIOJTHEHHE TBOPUYECKUX 3aJaHUI U UTOTOBOM 3a4€THON pabOTBHI.

IIpu npocnymmuBaHuK OJOKOB JIEKIIMOHHOTO MaTepualla M IPOBEACHUS CEeMHHapa,
3aKpEIUIAIONIEr0 3HAHMUs Yy4YallluXcs, MPEAyCMaTpUBACTCS WHIUBUIYAIbHOE WIH TPYIIIOBOE
JIOMAIllHee 3aJlaHhe, COoJepiKallee dIIEMEHTbl HCCIIEAOBAaTeNbCKOM paboThl, 3amauu Juis
CaMOCTOSITENIBHOTO PEIICHUs. 3allluTa PElIeHUH U pe3ylbTaTOB UCCIEAOBAHUN MPOBOJIUTCS Ha
BBIIETICHHOM JUIsl ATOTO 3aHSATHM M OLIEHWBAETCSA IO MATUOAIIILHOW CHUCTEME WM CHCTEME
«3a4eT-HEe3a4eT», B 3aBUCHUMOCTH OT YPOBHS ITOATOTOBJIEHHOCTH I'PYIIIIBIL.

MeTOlII/I'-IeCKI/Ie PEKOMCHAIINH I10 peaIu3aliuu IMMporpaMmMabl

OCHOBHBIM JTUJIAKTHYECCKHM CpPEJCTBOM JUIS Ipe/iaraeMoil TPOrpaMMBbl  SIBJISIOTCS
TEKCThl pPacCMaTPUBAEMbIX THIIOB 3aj[ad, KOTOPhIE MOTYT OBITh BBIOPAHBI U3 Pa3HOOOPa3HBIX
COOpHHKOB, pa3nuuHbIXx BapuaHToB ['MA, oTkpeiToro Oanka 3amanuii OI'D wiam cocTaBlIeHBI
YUUTEIEM.

s 6onee > pexTUBHOM pabOTHI yyamuxcs 1ejaecooOpa3Ho B Ka4eCTBE NUIAKTUIECKUX
CPEZCTB HMCIOIB30BaTh MEINAPECYPCHI, OPraHMU30BhIBATh CAMOCTOSITEIBHYIO pabOTy ydamuxcs ¢



UCIOJIb30BAHUEM JTMCTAHLMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOIUH, B TOM YHCIIE OCYLIECTBIAThH
KOHCYJIbTAIIHOHHBIE TPOLIEAYPHI Yyepe3 (opyM, YaT, JEKTPOHHYIO MOUTY.

BaDI/IaHTbI KOHCTPYUPOBAHUSA VT-ICGHOI‘O jiaHa BHGVDO‘-IHOﬁ ACATCIIBHOCTH

[IporpaMmMa noctpoeHa no MoAyJlIbHOMY NnpuHIMIy. KosnuecTBo Moaynel peicTaBiaeHo
YpE3BbIYAITHO MIMPOKHUM CIIEKTPOM (8 Moyseit, kaxkaplil pa3padboTtan Ha 11 yacoB u 16 yacoB) u
ABIIIETCS. M30BITOYHBIM 110 OTHOUICHHIO K KOJIMYECTBY YAaCOB BHEYPOUHOH AesTenbHOCTH. Tak,
JUTSL HATIOJTHEHHs y4eOHOro IJ1aHa BHEYPOUHOH JesTeNbHOCTH Ha 34 yaca HE0OXO0UMO BBIOpATh
mto0bie Tpu Moayid 1o 11 yacoB mitoc uToroBoe 3aHatue 1 yac uiau aBa Moaydss mo 16 dacos
IUTIOC UTOTOBOE 3aHATHE 2 Yaca; JAJsl HaloJHEHHUs Y4eOHOro IUlaHa BHEYPOUYHOHU AESITeNbHOCTU
Ha 68 "acoB HE0OX0AWMO BHIOpATh JIIOOBIE mIECTh MOAyJei mo 11 yacoB u 2 yaca MTOTrOBOE
3aHATHE WU YEThIpEe MOAYJIS MO 16 yacoB, B 3TOM Cilyd4ae Ha UTOTOBOE 3aHATUE ocTaeTrcs 4 Jaca
WK TFO00U JPYTroil KOMILIEKT U3 MPEIJI0KEHHOTO MePEUHS MOTYJICH.

Takum 00pa3oM, y4MTENIIO MNPEAOCTABISETCS BO3MOXHOCTH OIPENESATh COJEp)KaHUe
BHEYpPOUHOIl JESITeNbHOCTH COTJIACHO 00pa30BaTENbHBIM MOTPEOHOCTSAM YYaIUXCs, YPOBHIO
OCBOEGHHS IIKOJILHOTO Kypca MateMaTtuku (0a30Bblii, MoBbIIeHHBINH), YMK, mo koropomy uuer
oOyudeHne MaTeMaTuKe.



Bapuantsl popMupoBanusi yueOHOro mjiaHa

[Inan BHEypO4HOH AesTeNbHOCTH Ha 34 yaca

Ne m\it HaszBanue moaysns KonnuectBo yacoB
1 Mopyns Nel 11 16
2 Mopynb Ne2 11 16

3 Moy Ne3 11
4 Hrorosoe 3ansitue 1 2
Hroro 34 34

[i1an BHEYpOUYHOM JIEATEIHLHOCTH HAa 68 yacoB

Ne m\rt Haszeanue monyist KommuecTBo wacos
1 Mopynb Nel 11 16
2 Monyinp Ne2 11 16
3 Mopynb Ne3 11 16
4 Moy Ned 11 16

5 Mopynb Ne5 11 -

6 Mopynb Neb 11 -

7 Hrorosoe 3ansarue 2 4
Hroro 68 68




YYEBHO-TEMATUYECKHUH ILTAH
BHEYPOYHOH /1eSITeJIbHOCTH
(HaGop MopnyJieii 1J1s1 HANOJIHEHHA Y4eOHOr o NJIaHa)

Ne | Coneprxanue yue6HOTrO Kon-Bo | B Tom uncne ®opwmsbl 3aHATHIL | DOPMBI KOHTPOJISA
n/n | Mmarepuana 4acoB | jekuuu | IPAKTHKYM
1. | Moayabr «Yucaa. 11/16 3/6 8/10
ToxknecrBeHHELIE
npeodpa3oBaHus»
1.1 | MuoxectBo 4/6 1/2 3/4 MuHu-nexmus, HaGmroneune,
JICHCTBUTEILHBIX YUCEI NPaKTUKYM, UTpa | CAMOCTOSTEIbHAS
pabota
1.2 | [IpeoOpa3oBanus neibix u | 4/6 1/2 3/4 MuH#u-IeKIus, Hab6mronenue,
JPOOHO-paIMOHATIBLHBIX NPaKTUKYM, B3aMMOIIPOBEPKA
BBIpOKCHU I o0CyXieHue YUYaIIAMUCS IPYT
Jpyra
1.3 | I[Ipeobpa3oBanus 3/4 1/2 2/2 [TpakTHKyM, Habmronenue,
BBIPAKECHUM, COAEPIKALUX KOHCYJIbTALIu, TectupoBanue,
3HAK MOJTYJISI MJTH pabora ¢ CaMOIPOBEPKa,
KBaJpaTHbIE KOPHU 6sankamu [ TA 3a4eT
2. Monyab «YpaBHeHUS» 11/16 4/6 7/10
2.1. | JluneitHoe ypaBHEHUE U 2/3 1/2 1/2 MuHu-JIeKIus, HaGmroneune,
€ro KOpHH NPaKTUKYM TECTUPOBAHUE
2.2. | KBagpaTHOoe ypaBHEHHUE H 4/6 1/2 3/4 MuH#H-1eKIHs, Habmonenue,
€ro KOpHH NPaKTUKYM, B3aUMOIIPOBEPKa
oOcyxeHune yUYalIMMHUCS IpyT
Apyra
2.3. | IpoGHo-panroHa bHbIE 2/3 1/2 1/2 [TpakTukym HaGrotenme,
ypaBHEHHS IPOBEPOYHAs
pabora
2.4. | Cucrembl ypaBHEHUI 3/4 1/2 212 3ansTHe- HabGnronenwe,
oOcyxeHue, TectupoBanue,
KOHCYJIbTAIIHS, CaMOTIPOBEPKa,
MCCIICIOBATENILCK | 3a4eT
ast pabota, paboTa
c 6nankamu ['MA
3. | Moayab «HepaBencrBa» | 11/16 3/6 8/10
3.1. | KBagparHbie HepaBeHCTBA 3/4 1/2 2/2 MuHU-IEKIHA, HaGmroneune,
U UX CHCTEMBI MPAKTUKYM B3aUMOIIPOBEPKa
3.2. | HepaBenctBa ¢ nByms 3/4 1/2 2/2 [IpakTukym, Habmonenue,
MIEPEMEHHBIMH U MX 3aHSATHE- caMoIpoBepKa
CUCTEMBI o0CyXKeHHe
3.3. | MeTox uHTEpBaIOB 5/8 1/2 4/6 O0630pHas Hab6mronenue,
JICKITHS, TecrupoBanue,
MPAKTUKYM, CaMOIPOBEPKa,
KOHCYJIbTAIHS, 3a4er
pabora ¢
onankamu [ TA
4. | Moayab «®yukuuu u ux | 11/16 3/5 8/11

rpagpukm»




4.1. | Jluneiinas pyHKIUS 3/4 1/1 2/3 MuHU-TEKIHA, Ha0Gmoneunue,
MPAKTUKYM POBEPOYHAs
paborta
4.2. | KBagparnunas GyHKIHS 4/6 1/2 3/4 [TpakTukym, Habmronenue,
3aHATHE- HccaenoBarenbek
KOHCTPYMPOBAHHE | UM IPOEKT

4.3. | I'paduku pyHKUIMI 4/6 1/2 3/4 3ansTue- Hab6mronenue,
o0cyxeHue, TectupoBanue,
JTIAJIOT, UTpa, CaMOIIPOBEPKa,
KOHCYJIbTaIHs, 3a4eT
pabora ¢
omankamu 1A

5. | Moayab «TekcToBbIE 11 4 7 [Ipaktukym, urpa | Habmonenue,
3aJaum» CaMOIIpOBEpKa

5.1. | 3amaun «Ha ABMIKEHUEY 2 1 1 [IpakTukym, urpa | Habmronenue,

CaMOIIpOBepKa

5.2. | 3agauu «Ha COBMECTHYIO 2 1 1 [Ipaktukym, urpa | Habmroneunue,
paboty» caMoIIpOBepKa

5.3. | [IporieHTHBIC BBIYUCICHUS 2 1 1 [IpakTukym, HaGmronenue,
B )KM3HEHHBIX CUTYaIUIX 3aHATHE- camoIIpoBepKa

KOHCTPYHUPOBAHHE

5.4. | 3amaun Ha CMeCH, CILIaBbI, | 2 1 1 [IpakTukym, HaGmronenue,

PacTBOPHI 3aHATHE- B3aMMOITPOBEPKA
KOHCTPYHUPOBAHHE

5.5. | Ilpaktuko- 3 -/- 3 3ansTHe- Habmronenue,

OPUCHTHUPOBaHHbIC 3a/1a4H o0cyxeHue, TectupoBanue,
KOHCYJIbTAIHS, CaMOITPOBEPKa,
paborta c 3ayer
O0nankamu ' TA

6. Monyinb 11/16 4/5 7/11
«Kom0unaropuka.

Teopusi BeposiTHOCTEN»

6.1. | Cayuaiinbie coObITHs, | 4/6 1/2 3/4 3ausarue- Ha0ironeunue,
reoMeTpHruecKas o0cyxieHue, pe3yibTaThI
BEPOSTHOCTH MPAKTUKYM, KOHCTPYHUPOBaHHMSI

MUHH-JIEKIINS,
urpa

6.2. | DeMeHTHI 5/6 212 3/4 3aHsarue- HabGmronenue,
KOMOWHATOPHUKU obOcyxaeHue, TectupoBanue,

MHHH-JIEKIHS, 3a4er
urpa,
KOHCYJIbTaIus,
pabora ¢
onmankamu [ 1A
6.3. | CayJaiinble BETMYHHBI 2/4 1/1 1/3 O630pHas Ha0mroneunue,
JIEKIIMS, B3aUMOIIPOBEPKa
MPAKTUKYM

7. | Monyas «Ilnanumerpus. | 11/16 4/5 7/11
MHOroyroJibHuKm»

7.1. | TpeyroabHHUKH 4/5 212 2/3 O630pHas Habmronenue,

JIEKIIMS, B3aUMOIIPOBEPKa
MIPAKTUKYM




7.2. | llonoOue 3/5 1/2 2/3 [TpakTukym, Ha06mroneunue,
3aHsATHE- TECTUPOBAHUE
KOHCTPYHPOBAHUE
7.3. | YeTbIpexXyroabHUKH 2/3 1/1 1/2 [IpakTukym, Habmionenue,
MHHHU-TIPOEKT 3aruTa MpoeKTa
7.4 | 3agauu MOBBIMICHHOM 2/3 -/- 2/3 [IpakTukym, 3aver,
CITOKHOCTH KOHCYJIbTAIlHS, B3aHMOIIPOBEPKA
pabora ¢
omankamu [ TA
8. | Moayas «Ilnanumerpus. | 11/16 | 3/3 8/13
Oxkpy:KHOCTH U
BEKTOPbI»
8.1. | OKpyXHOCTb 4/4 1/1 3/3 MuH#u-1eKIus, Habmonenue,
3aHsATHE- TECTUPOBAHUE
KOHCTPYHPOBAHHE
8.2. | Buucanusle u onucanusie | 4/4 1/1 3/3 [TpakTHKyM, Hab6mroneunue,
OKPY>XHOCTH 3aHsTHE- 3aruTa MpoeKTa
oOcyxeHue,
MHHHU-TIPOEKT
8.3. | BekTophl 1 KOOpIUHATHI 3/3 1/1 212 3aHsTHE- 3aver,
Ha [IOCKOCTH o0CyKIeHue, B3aHMOIIPOBEPKA
KOHCYJIbTaIHS,
pabora ¢
6nankamu [ TA
8.4. | 3amaun MOBBILIEHHON -/5 -/- -/5
CITOKHOCTH
HToroBoe 3aHsTHE 1/2 -/- 1/2 Kpyrusrii cTon Habmonenue




COJEP)KAHUE

> Moayab «Yucaa. To:xkaecTBeHHbIe IPe00pPa30BaHU»

Koneunrple u OeckoHEUHBIC JecATUYHBIC IpoOu [IpencraBieHne palnoOHAIBLHOTO YHUCIIA
JIECATHYHOM IpoOkio. CpaBHEHUE HPPANIMOHATBHBIX YUCEIL.

3aKoHbBI apU(PMETUIECKUX ICHCTBUH.

PaznokeHne MHOroujgeHa Ha MHOMUTEIH: TPYNIUPOBKA, MpUMEHEeHHe (opMyll
COKpAIICHHOr0 YMHOXeHUA. KBagpaTHbI TpeXwieH, pa3jioKeHHE KBAaJIpaTHOIO TPEXWICHA Ha
MHOYHUTEIH.

Anrebpanyeckast 1po0b. JlomycTuMble 3HaYCHHS IEPEMEHHBIX B JPOOHO-PAIMOHAIBHBIX
BeIpaxkeHusX. Cokpaienue anreOpamueckux npooOeit. [IpuBenenne anredbpanveckux apoben
oOmeMy 3HaMmeHateno. JleWcTBus ¢ anredOpandecKuMu JpoOsSMH: CIIOKEHUE, BbIUUTAHUE,
YMHOXKEHHE, JIeJICHUE, BO3BE/ICHUE B CTEIICHbD.

[IpeoOpazoBaHue BEIpAKESHHH, COMECPIKANTUX 3HAK MOIYJIS.

[Ipeobpa3oBaHue BBIpaKEHUMN, COAEPIKALIUX KBAIPATHbIE KOPHU: BHECEHHE MHOXKUTEIS
110/] 3HAK KOPHS.

> MoayJb «YpaBHEeHUD»

IIpencraBneHne O paBHOCHIIBHOCTH YpaBHEHMH M ypaBHEHUSX-CieAcTBHAX. OOnacTb
ornpezeneHus: ypaBHeHUs (00J1aCTh 1ONyCTUMBIX 3HAYEHUM IEPEMEHHO ).

Mertoapl petieHnst ypaBHEHH: METOIbI PaBHOCHIIBHBIX NMPE0Opa30BaHUN, METO]] 3aMEHBI
nepeMeHHoi, rpaduyecknii meron. Vcrmonb3oBaHME CBOMCTB (QYHKIMHA TIpH  pEIICHUH
YpaBHEHUM.

JIuneiiHoe ypaBHeHue ¢ napamerpoM. KoianuecTBo KOpHEH JIMHEHHOrO YpaBHEHHMS.
Pemenue MMHENHBIX YpaBHEHUH C IIAPAMETPOM.

Teopema Buera. Teopema, oOpatHas Teopeme Buera. Perenue kBagpaTHbIX YpaBHEHUI:
rpadu4ecKuil METO| PELIeHNUs, Pa3JIoKEHNEe Ha MHOYKUTEIH, OA00p KOpPHEH ¢ UCIOJIb30BaHUEM
TeopeMbl Buera. KonnuecTBO KOpHEH KBaJpaTHOTO YpPaBHEHUS B 3aBUCHUMOCTH OT €ro
JUCKpUMMHAHTA. DHKBaJpaTHbIe YypaBHEHUsA. YPAaBHEHMUS, CBOJAUMBIE K JIMHEHMHBIM U
KBaJpaTHbIM. KBasipaTHbIE ypaBHEHHUs C TapaMETPOM.

Pemenue npoOHO-paliMOHAIbHBIX YPaBHEHUH.

[Ipsimass kak rpaduueckas MHTEpOpeTalus JUHEHHOrO0 ypaBHEHUS C JIByMS
[IEPEMEHHBIMHU.

MeTobl peleHns CUCTEM JIMHEHHBIX YpaBHEHUH ¢ IByMsl IEpEMEHHBIMU: IpadruecKuit
METO/I, METOJ CIIOKCHHUS.

CucreMbl TMHENHBIX YPaBHEHUH C TTapaMETPOM.

> Mopnyas «HepaBencTBa»

[IpencraBnenne O paBHOCHIBHOCTH HepaBeHCTB. OONacTh ompeneseHns HEpaBEHCTBA
(06s1acTh 1OMYCTUMBIX 3HAYEHUM TEpEMEHHON ).

KBagpaTtHOoe HepaBEeHCTBO M €ro pelieHHs. PemeHWe KBaapaTHBIX HEPABEHCTB!
UCMOJIb30BaHUE CBOMCTB W Tpaduka KBaJpaTUYHOM (YHKIMM, METOJ| MHTEPBAJOB. 3aluCh
pelIeHNs KBapaTHOIO HEPAaBEHCTBA.

Pemienue nesbix U 1poOHO-pAIMOHAIBHBIX HEPABEHCTB METO/10M UHTEPBAJIOB.

Pemenne cucteM HEpaBEHCTB C OJHOM IepeMEHHOW: KBaJpaTHBIX, JPOOHO-
palMOHABHBIX.



HepaBenctBo ¢ 1Byms mnepeMeHHbIMU. [IpeacTaBieHre O pEMIEHHH JMHEHHOTO
HEpaBEHCTBA C JBYMs MEpeMEeHHbIMH. [padudeckas HHTEprpeTanusi HEPAaBEHCTBA C JBYMs
nepeMeHHbIMH. ['paduueckuii MeTo/| peleHus: CUCTEM HEPAaBEHCTB C ABYMS IIEPEMEHHBIMHU.

> Monyab «@yHKIHMH U UX TPAPUKH»

Haxoxnenne Kod(pHUUIMEHTOB JHHEWHOW (YHKIMHM 1O 3aJaHHBIM  yCJIOBHSM:
IPOXOXKJICHHUE NMPSIMON uepe3 JIBe TOUKM C 3aJaHHBIMM KOOPIUHATaMH, IPOXOXKIEHUE MPSIMOMN
yepes IaHHYI0 TOYKY U MapajuieibHON JaHHOW MPSMOM.

IToctpoenue rpaduka kBagpatuyHoil QyHkiuu 1o Toukam. HaxoxkaeHue MHOXecTBa
3HA4YEHUH, TPOMEXKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

[IpencraBnenne 06 acumnrorax. HempepbIBHOCTh (YHKIIMU M TOUYKH Pa3pbiBa (PYHKIUU.
Kycouno-3ananusie gynkmnun. [IpeoOpa3oBanue rpaduka QyHKIHH: TapalieIbHBIA MEPEHOC,
CUMMETpUS, pacTsDKeHUe/ckaTe, oTpaxkenne. CBoiicTBa PyHKIUI: YeTHOCTH/HEYETHOCTb.

> Moayab «TekcToBble 3a1aumn»

Tunsl 3aga4. Metoasl U crnocoObl pernenus 3aqa4. OCHOBHBIE CIIOCOOBI MOJICITUPOBAHUS
3ana4y. CocTaBiieHMs IUIaHA PelleHUs 3ahad. PaBHOMepHOe JBM)KEHUE. 3a/1a4d Ha JIBHXKEHHE I10
peke, cyuie, BO3AyXy. 3a/Jladyd Ha OINpPEACNICHUE CpPEJHEH CKOpPOCTH ABWIKEHHUS. 3aJadul «Ha
COBMECTHYIO paboTy». OcHoBHas ¢opmyna mnpoueHToB. I[IpocTeie W CIIOXKHBIE TPOIEHTHI.
Cpennuii TPOLIEHT W3MEHEHUsT BenW4YWHBL. OOIMMI MNPONEHT W3MEHEHHS BEJIMYUHBI.
[IpoueHTHBIE BBIYMCIEHUSA B KU3HECHHBIX cuUTyauusax. KonueHrpauus BemectBa. [IpoueHTHOE
cozxepxanue BemecrBa. KonuyecTBo BemecTa. Pa3HOypOBHEBBIE 3aJadyd HAa CMECH, CIUIABBI,
pactBOpbl. [IpakKTUKO-OPUEHTHPOBAHHBIE 33/1a4H.

> Mopnyas «KomOunnaropuka. Teopusi BepossiTHOCTEI»

IIpencraBnenue coObITHI ¢ MOMOIIBIO Auarpamm Ditnepa. [IpoTuBononoxHble cOOBITHS,
o0bemHeHne u nepeceueHre coobIThil. [IpaBuio cioxenus BeposTHocTe. CiryyaifHbIi BBIOOD.
[IpencraBiaeHue »skcnepuMeHTa B Buae JjAepeBa. HesaBucumble coObITHS. YMHOXEHUE
BEPOSTHOCTEN He3aBUCUMBIX cOObITHH. [locnenoBaTenbHble HE3aBUCUMBbIE HCTIBITAHUS.

CrnyyaitHblii BIOOp TOYKM U3 (PUTyphl Ha IUIOCKOCTH, OTpPE3Ka M JYIM OKPY>KHOCTH.
CrnyualiHblii BBIOOp YHCIIa U3 YUCIOBOTO OTPE3Ka.

[IpaBmiio ymMHOXEHHUS, NEpecTaHOBKH, (akTopuan uwncia. CoueTaHus M UYUCIO
couetanuil. ®opmyina yucna coueranuil. TpeyronpHuk Ilackans u 6unom HeroroHa. OnbITh ©
OOJIBIIMM YHCIIOM PAaBHOBO3MOKHBIX 3JI€MEHTapHBIX COOBITHI. BbluncieHue BeposiTHOCTEH B
OMBITaX C NMPUMEHEHHEM KOMOMHATOpHBIX (hopmyn. Mcneitanus bepnynnu. Ycenex u Heynaua.
BeposiTHOCTH cOOBITHI B cepuM UCTIBITAaHUN bepHysuu.

3HAaKOMCTBO CO CIy4allHbIMM BEJIWYMHAMHM Ha IPUMEpPAaX KOHEUYHBIX JTUCKPETHBIX
CIy4JalHBIX BeIWYMH. PacmpeneneHne BeposTHOcTed. Maremarndeckoe oxkujaaHue. CBOMCTBa
MaTE€MaTHYECKOTO OXKUIAHUS.

> Moayasb «Ilinanumerpusi. MHOIoyroJibHUKH»

Tpeyronbauku. Paznuunble cnocoObl HaXOXACHUS IUIOIIAAN TpeyroibHuka. CBONCTBa
wiomane. OCHOBHBIE COOTHOIIEHUS B  INPSAMOYTOJIBHOM  TpeyrojibHuke. Pemienue
OPSAMOYTOJIBHBIX TpPEYrojJbHUKOB. TpuroHomerpuueckue ¢GyHKUMM Tymoro yria. Teopema
cuHycoB. TeopemMa KOCMHYCOB. PellieHne TpeyroJbHHUKOB.

[Tono6ue. Teopema daneca. IIponopimonanbHble 0Tpe3Kku, nogodue ¢uryp. Ilogobusle
TpeyronbHuKU. [Ipu3Haku momgoous. CBOMCTBA TUIOMIAICH MOJOOHBIX TPEYTOJIBHUKOB.
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YetpipexyrobHUKH. CBSI3b KBaJApaTOB NHArOHAJEH MapajuieiorpaMma U KBaJpaTOB €ro
cTopoH. Paznmunbie (hopMyIbl 171 HAXOXKACHUS IO YEThIPEXyroJIbHUKOB. [IpaBubHBIC
MHOTI'OYI'OJIbHUKH.

> Mopnyas «Iliiannmerpusi. OKpyKHOCTH M BEKTOPbID»

OKpyXHOCTb. YTIBI B OKpPYXHOCTH. Teopema 00 OTpe3Kax MEepeceKaromuXcs XOpA.
KacarenbHast U cexylas K OKpYXHOCTH, UX CBOMcCTBa. JlmHAa OKpY)XHOCTHU W ayru. Ilmomans
Kpyra, CerMEHTa U ceKTopa. BzaumMHoe pacnosioxeHue 1ByX OKpy>KHOCTEH.

BrimcanHas W onucaHHas OKPYXHOCTH. 3aMedarelbHble TOYKH B TPEYroJbHHKE.
BHeBnmcaHHbIe OKPYKHOCTH.

Bekropel u Meron koopauHar. PasnoxeHue BeKTOpa Ha COCTaBIISIOIIUE, CKAISPHOE
npousBeneHue. KoopauHatel BeKTOpa, pacCcTOsIHME MEXTy ToukaMu. KoopauHaTel cepeauHbl
orpe3ka. YpaBHeHus ¢uryp. CBoiicTBa W TpU3HAKKA NEPHEHAUKYIApHOCTH. [IpumeneHue
BCKTOPOB U KOOPAUHAT AJId PCIICHHA HpOCTGﬁHIHX reOMCTPHUICCKUX 3aaa.
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UHTEPHET-UCTOYHUKH

BeposiTHOCTS B 11K0JIe. Metoauyeckast KoHcynpTanus — http://ptlab.mccme.ru/

denepanbHbIi 1IEHTP HHGOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcos — http://fcior.edu.ru

deepanbHbBI HHCTUTYT Mearoruueckux u3Mepenuii — http://www.fipi.ru/
Cankr-IlerepOyprckass akageMus TOCTIUIZIOMHOTO HeJaroTHYeckoro  oOpa3oBaHusT —
http://spbappo.com/

MOCKOBCKHH IIEHTP HENPEPHIBHOTO MaTeMaTu4ecKoro oopaszopanus — http://www.mccme.ru/

Caiir m3garensctBa «MHTEemnekT-LleHTp», TZeé MOXHO HAWTH Y4eOHO-TPEHUPOBOYHBIC
MaTepualbl, JEMOHCTpPAIlMOHHBIE BEpCHUH, OaHK  TPEHHPOBOYHBIX 3aJaHUH C OTBETAMH,
METOIMYECKHE PEKOMEHIallMK U 00pa3ibl penienuii — http://www.intellectcentre.ru

Caiit yuntens marematuku [lleBkuna Anekcanapa — http://www.shevkin.ru/

COOpHHK HOPMAaTHBHBIX TOKYMEHTOB — WWW.ege.edu.ru
On-line Tecter — Www.uztest.ru

CaﬁT JJIA IIKOJIBHHUKOB, CTy,[[eHTOB, y‘-IPITeJ'IefI n OJi1 BCEX, KTO I/IHTepecyeTCH MaTCMaTI/IKOP'I —
https://math.ru/
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IMPMJIOXXEHUE

YYEBHO-TEMATHYEKOE IINTAHUPOBAHUE

8A kJ1acc
Tema
. Hara ypoka | Jlata poka
/i T0 TUIaHY o akty
1 TpeyroabHUKH
2 TpeyrosnbHUKH
3 TpeyroabHUKH
4 TpeyroabHUKN
5 MHO0X€eCTBO IeHCTBUTEIBHEIX YUCET
6 MHOK€eCTBO IEMCTBUTENBHBIX YHUCEII
7 MHO0X€eCTBO A€HCTBUTEIBHEIX YHUCEIT
8 MHOKeCTBO JIEHCTBUTEIBHBIX YHCEI
9 ITpeoOpa3oBanus ETBIX U APOOHO-PANMOHATBHBIX BBIPAKECHHUH
10 [TpeoOpazoBanms NENBIX M IPOOHO-PAITMOHAILHBIX BBIPAXKCHUN
11 [Tpeobpa3oBaHus NEIBIX U IPOOHO-PAIIMOHAIBHBIX BRIPAKESHUI
12 [TpeoOpazoBanms NENBIX M IPOOHO-PAITMOHAIBHBIX BBIPAXKCHUN
13 UYeThIpEXYroJbHUKH
14 YeThIpEXYroJIbHUKN
15 3ajaud MOBBIIIEHHON CI0KHOCTHU
16 3ajaur MOBBIIICHHON CJI0KHOCTH
17 JluneitHoe ypaBHEHHE U €r0 KOPHH
18 JIuHeltHOE ypaBHEHUE U €r0 KOPHH
19 JIuneitHast yHKIHS
20 JIuneitnast yHKIMS
21 I'padukn pynxuumit
22 I'padukn ynkumit
23 [TpeoOpazoBaHus BEIpAKEHUH, COACPKAIMUX 3HAK MOJTYJIST UITH
KBaJIpaTHbIE KOPHU
24 [IpeoOpazoBanus BBIpAKEHUM, COACPIKAITUX 3HAK MOJTYJIS UITH
KBaJIpaTHbIE KOPHU
25 [TpeoOpazoBanus BhIpaKEHUM, COACPIKAITUX 3HAK MOYJIST UITH
KBaJIpaTHBIE KOPHU
26 KBangpaTHoe ypaBHEHHUE U €r0 KOPHH
27 KBaznpaTHoe ypaBHEHUE U €T0 KOPHH
28 KBangpaTHoe ypaBHEHHE B €r0 KOPHH
29 JlpoOHO-palnoHa bHbIE YPAaBHEHHUSI
30 JIpoOHO-panmoHaIbHBIC YPaBHCHUS
31 CucTeMbl ypaBHEHHHA
32 Cucrembl ypaBHEHU I
33 Cucremsl ypaBHEHUN
34 3aKIIOYNTEIHbHOE 3aHITHE

Uroro: 34 ypoka
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IMPMJIOXXEHUE

YYEBHO-TEMATHUYEKOE IINTAHUPOBAHUE

8b kJiacc
Tema
Nert/ Jara ypoka | Jlara poka
. T0 TUIaHY o akty
1 TpeyronbHUKH
2 TpeyrosibHUKH
3 TpeyronbHUKH
4 TpeyroabHUKN
5 MHO0X€eCTBO A€HCTBUTEIbHEIX YHCEIT
6 MHO0X€eCTBO A€HCTBUTEIbHEIX YHUCEIT
7 MHOK€eCTBO IEMCTBUTENBHBIX YHCEI
8 MHOK€eCTBO JIEHCTBUTEIBHBIX YHCEI
9 ITpeoOpa3oBanus HETBIX U APOOHO-PANMOHATBHBIX BBIPAKECHHUH
10 [TpeoOpazoBanms NENBIX M IPOOHO-PAITMOHAIBHBIX BBIPAXKCHUN
11 ITpeoOpa3oBanus ETBIX U APOOHO-PANMOHATBHBIX BBIPAKESHHUH
12 [TpeoOpa3oBaHus ETBIX U APOOHO-PAMOHATBHBIX BBIPAKECHHUH
13 UeThIpEXyroNbHUKH
14 YeThIpEXYroJIbHUKN
15 3ajaud MOBBIIIEHHON CII0KHOCTHU
16 3ajaur MOBBIIICHHON CJI0KHOCTH
17 JluneitHoe ypaBHEHHE U €r0 KOPHU
18 JIuHeltHOe ypaBHEHUE U €r0 KOPHH
19 Jluneiinast pyHKIHS
20 JIuneitHast yHKIHS
21 I'padukn pynkuumit
22 I'padukn dynxumit
23 [TpeoOpa3oBaHus BEIpAKEHUH, COACPKAIIUX 3HAK MOJTYJIS WITH
KBaJIpaTHbIE KOPHU
24 [IpeoOpa3oBanus BbIpaKEHUH, COAEpKAILUX 3HAK MOJTYJIS WU
KBaJIpaTHbIE KOPHU
25 [Ipeobpa3oBaHus BEIpAKEHUH, COACPKAIINX 3HAK MOJYIIS UITH
KBaJIpaTHBIC KOPHH
26 KBanpaTHOoe ypaBHEHUE U €T0 KOPHH
27 KBanpaTHOoe ypaBHEHUE U €T0 KOPHH
28 KBangpaTHOoe ypaBHEHHE B €r0 KOPHH
29 JlpoOHO-palnoHa bHbIE YPAaBHEHHUSI
30 JIpoOHO-panmoHaIbHbIC YPaBHEHUS
31 CucTeMbl ypaBHEHHHA
32 Cucremsl ypaBHEHUN
33 CucreMbl ypaBHEHUH
34 3aKIIOYNTEIHFHOE 3aHIATHE

Uroro: 34 ypoka
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