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AHHOTaI U 3JIEKTUBHOI'0 Kypca

[IpennaraemMbiii 3€KTUBHBIN Kypc anpecoBaH ydammuMmces 10 u 11 kmaccoB. ['maBHast ero uuest — 3To
OpraHu3alysl CHCTEMAaTUYeCKOr0 W CHUCTEMHOTO IMOBTOPEHHUS, YIIIyOJCHHS U PACIIMPEHHs IIKOJIBHOTO
Kypca MaTeMaTHKH, 4TO, HECOMHEHHO, Oy/leT HaIlpaBJIE€HO Ha OCMBICIEHHOE M3y4YE€HUE MaTeMaTHUKH, a
3HAQYMUT U KQYECTBEHHYIO IIOATOTOBKY K F'OCYJapCTBEHHON UTOTOBOM aTTecTaluu. JlaHHbINA KypC IO3BOJIUT
YJIOBJIETBOPUTh 00pa3oBaTe/bHbIE MOTPEOHOCTH Y4YaLIMXCs, OCBaMBAIOIIMX Kak 0a30BbIi ypPOBEHb
MaTEeMaTHKH, TaK ¥ MPO(UIbHBIA YPOBEHB.

INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa AaHHOTO 3JEKTUBHOTO Kypca OpUEHTUPOBAHA HA PACCMOTPEHHE OTAEIbHBIX BOIPOCOB
MaTEMaTUKH, KOTOPbIE BXOJAT B COJEPKAHUE €IMHOT0 rOCYAapCTBEHHOro sK3aMeHa. Kypc nononHser u
pa3BUBAaeT IIKOJbHBIA Kypc MaTeMaTUKH, a TaKke SBIsSeTcsS HWH(QOPMAIMOHHON MOIAEPKKOM
JanpHemero oopa3oBaHus M OPUEHTHPOBAH Ha YIOBJIETBOPEHHE OOpa30BaTENbHBIX IMOTPEOHOCTEH
CTapUIMX IIKOJHbHUKOB, UX AHAJUTHUYECKUX U CHHTETUYECKHX crocoOHocTei. OCHOBHAs uaes AAHHOTO
AJIEKTMBHOIO Kypca 3akjIOYeHa B pAaCUIMPEHUU W YIIyOJIIEHWHM 3HAHUM ydYallluxcsli IO HEKOTOPBIM
paszzieniaM MaTeMaTUKH, B 00ECII€YeHUH MPOYHOTO U CO3HATEIHHOTO OBJIAJCHHS YYalIUMUCS CHCTEMOM
MaTeMaTUYECKUX 3HAHUW U yMEHUN, HEOOXOIUMBIX MPHU Ccau€ BBITYCKHOTO 9K3aMEHa, a JJIsi HEKOTOPBIX
HIKOJILHUKOB - HEOOXOAUMBIX JUIS IPOJIOJIKEHUH 00pa30BaHUs.

B mpouecce ocBoeHusi cojep)kaHus JAHHOTO Kypca YYEHUKHU OBIJIAJIEBAlOT HOBBIMHM 3HAHHSIMH,
o0oramaroT CBOM JKU3HEHHBIM OMNBIT, MOMYYalOT BO3MOXHOCTh MPAKTHUYECKOrO MPUMEHEHHS CBOUX
UHTEIJIEKTYaJbHbIX, OpPraHU3aTOPCKUX  CIHOCOOHOCTEHM, pa3BUBAlOT CBOM  KOMMYHHUKaTHBHbBIE
CIIOCOOHOCTH, OBJa/ieBalOT 00mIeyd4eOHbIME yMeHUsIMU. OCBOEHHE MPEAMETHOTO COAEpKaHUS Kypca U
caM IPOLECC U3YYEHHs €ro CTaHOBATCA CpPEACTBAMM, KOTOPbIE OOECIIEUMBAIOT MEPEXOJ OT OO0YUYEHMUs
yyalnmxcs K uX caMmooOpa3oBaHUIO.

W3yueHnne Kypca mpeanojaract oOOECI€YeHHE TIOJOKUTEIBHOW MOTHBAIlMM ydalluxcs Ha
MOBTOPEHHE paHee M3YYEHHOro MaTepuana, BbIIEJICHHUE Y3JOBBIX BOIPOCOB Kypca, MpeaHa3HAYEHHBIX
JUIsL TIOBTOPEHHMSI, HCIIOJIb30BAHME CXEM, MOJEJCH, OIMNOPHBIX KOHCIIEKTOB, CIIPAaBOYHUKOB,
KOMIBIOTEPHBIX ~T€CTOB (B TOM UHWCJI€ HMHTEPAKTUBHBIX), CAMOCTOSITEILHOE  COCTaBIICHUE
(MOJIeTMpOBaHKE) TECTOB aHAJIOTUYHBIX 3aianusim EI'D.

MeTon0I0TNYeCKOM  OCHOBOM INIPEAJIaraéMoOro Kypca SIBISIETCA  I€ATEIbHOCTHBIM IOAXOA K
oOyueHunto mMareMatuke. JlaHHBIN MOAXOJ MpearnoaraeT 00ydeHre He TOJIbKO TOTOBBIM 3HAHUSM, HO U
NeSITebHOCTH 110 MPUOOPETEHHIO 3TUX 3HAHUH, CIIOCOOOB pacCyKACHUH, 10Ka3aTeabCTB. B CBsI3M ¢ 3TUM
B IpOIlECCE M3YUEHHUs Kypca ydalluMcs IMpeasiaratoTcsl 3aJlaHusl, CTUMYJHPYIOIIUE CaMOCTOSITEIbHOE
OTKpBITHE UMHU MaTeMaTHYeCKuX (PaKTOB, HOBBIX, paHEEe HEM3BECTHBIX, IPUEMOB U CIIOCOOOB pELICHUS
3azad.

Heab maHHOro Kypca: oOecredeHHe HHIUBUAYAIBHOIO M CHCTEMATHYECKOTO COMPOBOXKIACHUS
yyauxcs Mpy MNoAroToBKe K €IMHOMY T'OCY/IapCTBEHHOMY 9K3aMEHY 110 MaTeMaTUKe.

3agaum Kypca:

1. Pacummpenue u yrny0OiaeHue MIKOIBHOIO Kypca MaTeMaTHKU.

2. Axryanu3anus, cucTeMaTH3anys U 00001eHe 3HaHUH yJaIuxcsl 10 MaTeMaThKe.

3. ®opMHpoBaHUE Yy YYaIIUXCS TMOHMMAHUS POJIM MaTEMaTHMYECKUX 3HAHUI KaKk MHCTPYMEHTA,
MO3BOJIAIONIETO BEIOpATH YU BApUAHT JI€HCTBUN U3 MHOTUX BO3MOXHBIX.

4. PazBuTHe MHTEpECA YHAIINUXCSA K U3YYEHUIO MAaTEMATUKH.

5. Pacimmpenue HayqHOTro Kpyro3opa y4amuxcsl.

6. O0y4deHne CTapIIEeKIACCHUKOB PEIICHUI0 YU4eOHBIX M KU3HEHHBIX MPoOJeM, criocodaM aHaau3a
uH(pOpMaIH, TOTy4aeMol B pa3HbIX popMax.

7. ®opMUpPOBAHHE MOHATUS O MATEMAaTUYECKUX METOJaX MPHU PEIICHUHU CIOXKHBIX MaTeMaTHYECKUX
3az1ad.

8. O0yuenue 3anonHenuto 6mankos EID.

9. Ilcuxonorunveckas moAroToBka Kk EI'D.



Opranuzanys Ha 3aHATHAX 3JIEKTUBHOTO Kypca JOJDKHA CYIIECTBEHHO OTJIMYAThCS OT YPOUHOM:
ydameMmycss HEoOXOAMMO JaBaTh JIOCTaTOYHOE BpEMs Ha pa3MBIIUICHUE, TPUBETCTBOBATH JIIOOBIC
HONBITKH CAMOCTOSTENIFHBIX PAcCy’KACHHH, BBIIBIKEHHS THIIOTE3, COCOOOB pemieHus 3amaad. B kypce
3aJI0’K€Ha BO3MOXXHOCTH TU(PHEPEHIIIPOBAHHOTO 00yUCHHUS.

[IpuMeHsIOTCS  ClleAyIoIIe BHIbl JICATEIbHOCTH Ha 3aHATUAX: OOCYKICHHE, TECTUPOBAHHE,
KOHCTPYHUPOBAHUE TECTOB, HCCIIEIOBATENbCKasl JEATEIbHOCTh, PaboTa C TEKCTOM, AMCHYT, 0030pHbIC
JEKIUY, MHHHU-JIEKIIMU, CEMUHAPBI ¥ TPAKTUKYMBI IO PEIICHHIO 33J1a4, IPETyCMOTPEHBI KOHCYIbTAIHH.

Meronsl u (opmbl 00ydeHus onpexaenstorcs Tpedbopanusimu GI'OC, ¢ yueToM HHIMBHIYAIBHBIX U
BO3PACTHBIX OCOOCHHOCTEH y4YalluXcs, pa3sBUTHS W CAMOpAa3BUTHSA JHMYHOCTH. B CBfA3M c 3TUM
OIpeIeTICHbl OCHOBHBIE IIPHOPUTETHI METOIMKHI M3yYSHHUS SJIEKTUBHOTO Kypca:

e 0OyueHue 4yepe3 OMbIT U COTPYAHUYECTBO;

e  WHTEPAKTUBHOCTH (paboTa B MaibIX IpyINax, POJICBbIC WUTPHI, TPCHUHTH, BHE 3aHATHH - METO[
IIPOEKTOB);

e  JHMYHOCTHO-AEATEIBHOCTHBIH W CYOBEKT—CyOBEKTHUBHBIM 1oaxox (Oosipliee BHUMaHHE K
JMYHOCTH Y4YaIIerocs, a He IeJIsIM YUUTells, PABHOIIPAaBHOE MX B3aUMOJICHCTBHUE).

DopMBL U METOJBI KOHTPOJA: TECTUPOBAHUE, CAMOIIPOBEPKA, B3aMMOIIPOBEPKA YYALIUMHUCS IPYT
apyra, cobeceioBaHKe, TUCbMEHHBIN U YCTHBIN 3a4€T, IPOBEPOYHbIE MMCbMEHHbIE pab0ThI, HA0JIIOICHHE.
KosmuecTBo 3aaHuii B TecTax IO KaKJI0M TeME HE OJUHAKOBO, OHU HOCSAT KOMIUIEKCHBIM XapakrTep, U
Oosblast yacTh UX NPU3BAaHA BBIABUTH YPOBEHb 3HAHUN M YMEHUH TECTUPYEMOTO.

Opranu3zanys ¥ NpoBEJACHUE aTTECTANYU YUaIINXCs

[IpenycMOTpEHO MpPOBEICHUE  MPOMEKYTOUYHBIX 3a4E€TOB MO OKOHYAHHUIO KaXXJI0ro0 MOMIYJs,
BBITNIOJTHEHHE TBOPUECKUX 3aJaHUI U UTOTOBOU 3a4ETHON pabOTHI.

[Tpu mpocaymmBaHuy OJIOKOB JIGKIMOHHOTO MaTepHaia M IpOBEICHUS CEMHHAPA, 3aKPEIUISIONIETO
3HaHUS Y4YALIMXCS, MPEAYyCMATPUBACTCS MWHAMBUAYAIbHOE WM TPYNIIOBOE JOMAIlHEE 3a/aHHue,
coJieprKallee JIEMEHThl UCCIIE0BATEIbCKOM paboThl, 3a/1a4 AJIsl CAMOCTOSITENIbHOTO peIlleHus. 3aluTa
pELIeHUI U pe3yabTaTOB MCCIIEJOBAHUN MPOBOAUTCS HA BBIIECIECHHOM JUJISl 3TOTO 3aHATUU U OLICHUBAETCS
M0 MATUOAUTEHON CHCTEME WITM CUCTEME «3a4eT-He3aueT», B 3aBUCUMOCTH OT YPOBHS MOATOTOBICHHOCTH
CPYIIIIBIL.

Mertoanyeckne peKOMEHIAINH [0 PeaTU3alMyi IPOTrPaMMBI

OCHOBHBIM  JTUJAKTUYECKHM CpPEICTBOM JJIsi IPEAJaraéMoro Kypca SBJSIOTCS  TEKCTbI
paccMaTpUBaeMbIX THIIOB 3ajlay, KOTOpble MOTYT OBbITh BbIOpaHbI M3 Pa3sHOOOPa3HBIX COOPHHUKOB,
pasnuuHbIX BapuaHToB EI'D, oTkpbiTOro 0anka 3aganuii EI'D uim coctaBieHbl yUUTENIEM.

s 6oree 3¢ dexkTuBHONM paboThl yyaluxcs 1eaecoo0pa3Ho B Ka4ecTBE TUAAKTUYECKUX CPENICTB
HCIIOJIb30BaTh MEANAPECYPChl, OPraHU30BBIBATH CAMOCTOSTENbHYIO paOOTy YUaILIUXCSl C UCTIOIb30BaHUEM
JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOIMH, B TOM 4YHCIE OCYLIECTBISATH KOHCYJIbTAI[MOHHBIE
npoueaypsl uepes Gopym, yaT, 3JeKTPOHHYIO MOYTY.

BapuaHTbl KOHCTPYHpPOBaHUS Y4EOHOIO IJIaHa JIEKTUBHOIO Kypca

Kypc noctpoen no monynbHOMY npuHuuiy. KonnuectBo Moayiel MpeACTaBICHO YpE3BbIYANHO
mpokuM criektpoMm (10 monyned, kaxawlii paspaboraH Ha 11 wacoB u 16 yacoB) u sBisiercs
M30BITOYHBIM 10 OTHOIICHHUIO K KOJIMYECTBY YaCcOB 3JIEKTUBHOTO Kypca. Tak, A HaloMHEeHUs y4eOHOTO
TJIaHa dJIEKTUBHOTO Kypca Ha 34 yaca HeoOXoAaumMo BBIOpaTh Jt0OBIE Tpu MOAYJs 1o 11 dacoB mimtoc
UTOTOBOE 3aHsATUE | yac uiu aBa MOAYJS MO 16 4acoB IJIOC UTOTOBOE 3aHATHE 2 yaca; JJisl HalOJHEHUs
y4eOHOTrO TIJIaHa JIEKTUBHOTO Kypca Ha 68 4acoB HEOOXOIMMO BHIOpATH JtOOBIE 1MIeCTh MOayiel 1o 11
4acoB M 2 yaca UTOTOBOE 3aHSATHUE UM YEThIpe MOAYJS 10 16 yacoB, B 3TOM Cilyyae Ha UTOTOBOE 3aHATHE
ocTaeTcs 4 yaca WiId JI000H APyroit KOMIIEKT U3 MPEITI0KEHHOTO IePEeYHS MOTYIICH.

BapuaTuBHOCTh KOMIUIEKTOBAaHUSI y4eOHOTO TUIaHA IO3BOJISIET OPraHW30BaTh B paMKax OIHOU
MPOTPAMMBI 3JIEKTUBHBIE KYPChI C PA3JIMYHBIM KOJIMYECTBOM 4YacoB OT 12 mo 68. Kpome Toro, He peaku
Clly4ad, KOrja B paMKaxXx Npo(HIBHOTO OOy4YeHHUS HEOOXOAMMO pealn30BaTh Y4eOHYIO MPOrpamMmy
3JIEKTUBHOTO Kypca C MEHBIIUM KOJMYECTBOM YacoB, HAIpUMEp, B TEUEHHE OJHOM 4eTBepTH. B sTOoM
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Clly4ae MOKET ObITh CKOHCTPYMPOBaHA IporpamMma 3JeKTHBHOTO Kypca Ha 12 yacoB (0IMH MOJIyJb), Ha
24 yaca (J1Ba MOJYJIs).

TakuMm o0pa3oMm, yUUTENI0 MPEAOCTaBISAETCSI BO3MOXKHOCTD ONMPEIENATh COEPKaHNuEe IEKTUBHOTO
Kypca COrJlacHO 0Opa30oBaTeNbHBIM MOTPEOHOCTSM yYalllMXCs, YPOBHIO OCBOCHHUS MIKOJIBHOTIO Kypca
MaTeMaTukH (0a30BbId, MPOoGUIBHBIN), mepuoay ooydenus (10 wim 11 kmacc), YMK, no koropomy uuer
0o0ydyeHue MaTeMaTHKeE.

BapuanTbl popMupoBaHusi y4eOHOT0 MJIAHA

OnektuBHbIM Kypc Ha 12/ 17 / 24 dacoB

Ne m\it HaszBanue moayns KommuectBo wacos
1 Mopynb Nel 11 16 11
2 Mopynb Ne2 - - 11
3 Hrorosoe 3austue 1 1 2
HToro 12 17 24

OnexTuBHBIN Kypc Ha 34 yaca

Ne m\nt HazBanue momyist KonnuecTBo yacos
1 Mopynb Nel 11 16
2 Mopynp Ne2 11 16

3 Monyib Ne3 11 -

4 HTtorosoe 3ansarue 1 2
Hroro 34 34

DneKTUBHBIN Kypc Ha 68 yacoB

Ne m\in Hazpanue momyns KomuuecTBo yacos
1 Monyinp Nel 11 16
2 Mopynp Ne2 11 16
3 Monyis Ne3 11 16
4 Mopynb Ned 11 16

5 Mopynb Ne5 11 -

6 Monyib Ne6 11 -

7 HroroBoe 3ansaTue 2 4
Hroro 68 68

YYEBHO-TEMATUYECKHWH IUIAH
3J1eKTUBHOI'0 Kypca
(HabGop MopnyJieil 1Jis1 HATIOJIHEHUSsI Y4eOHOT'0 IJIAHA)



Ne Conepxanue Kon- | B Towm uucne DopMBbI @OpMBI KOHTPOJIA
n/n | yaeOHOro MaTepuaia | BO JICKLMY | IPAKTHKYM | 3aHATHH
4acoB
1. Moayap «Umuciua. 11/16 | 4/5 7/11
IIpeoGpa3oBanus
1.1. | Jemumocts  uensix | 4/6 1/2 3/4 MuHu-1eKIus, Hab6nronenue,
qHCe NPaKTUKYM, UTpa CaMOCTOSTEIIbHAS
pabora
1.2. | IIpeobpazoBanus 2/3 1/1 1/2 [TpakTukyMm, HabGnronenue,
UPPAUOHATEHBIX 3aHsTHE- TECTUPOBAHUE
BBIPAXEHUI o0cyxeHne
1.3. | IIpeobOpa3oBanus 3/4 1/1 2/3 MuHH-TeKIHS, Hab6aronenue,
10Ka3aTeIbHbBIX u MPAKTUKYM, Bsaumomnposepka
Jorapu(HMUUECKIX o0CyxIeHne YYAIUMHUCS IPYT
BBIPAXKEHUIN apyra
1.4. | IIpeoOpa3oBanus 2/3 1/1 1/2 MuHH-TeKIHS, Hab6aronenue,
TPUTOHOMETPHUIECKUX PAaKTUKYM, TecrupoBanue,
BBIPAXKCHUI KOHCYJIbTAIHs, CaMOIPOBEPKA,
pabota ¢ OylaHkamu | 3a4eT
EI'D
2. Moayan 11/16 | 4/5 7/11
«YpaBHeHUs,
CHCTEMBbI
YPaBHEHHUII»
2.1. | YpaBHenus B uensix | 2/2 1/1 1/1 MuHu-neKIus, Hab6nronenue,
qrcaax PAKTUKYM TECTHPOBAHUE
2.2. | UppanuoHaibHbIe, 4/6 1/2 3/4 [TpakTukym CamorpoBepka,
HIOKa3aTeNbHbIC, B3aUMOIIPOBEPKa
Jorapu(hMUUECKHe
ypaBHCHHS
2.3. | Cucremsl ypaBHeHui | 2/3 1/1 1/2 [TpakTuKyM HaGmotenue,
2.5. | Pemenue ypaBHenuit | 3/5 1/1 2/4 3ansTHE- Hab6nronenwue,
U CUCTEM YpaBHCHUI o0cyxieHue, TectupoBanue,
C mapameTpaMu KOHCYJIbTaIHS, CaMOIIPOBEPKa,
UCCIIEIOBATENbCKAs | 3a4eT
pabora, pabota c
6nmankamu EI'D
3. Monyinb 11/16 | 4/5 7/11
«HepaseHncrsa,
CHUCTEMBI
HEPABEHCTB)»
3.1. | Jloka3aTeiabCTBO 212 1/1 1/1 MuHHU-TIEKIIHS, Hab6nronenue
HEPABEHCTB PAKTHKYM
3.2. | HppauunoHaibHble, 2/4 1/2 1/2 [TpakTukyMm, HabGnronenue,
NIOKa3aTeNbHbIC, 3aHsTHE- caMornpoBepKa
Jgorapu()MUUECKHEe o0CyXIeHne
HEpPaBEHCTBA
3.3. | Cucremsl HepaBeHCTB | 4/6 1/1 3/5 [TpakTukym HaGnronenue,
CaMoIpoBepKa




3.5. | Metoa uHTEpBAIOB 3/4 1/1 2/3 O63opHas nekuus, | HaGmonenwue,
[IPaKTUKYM, TectupoBanue,
KOHCYJIbTaIHA, CaMOIpPOBEPKa,
pabota ¢ OyaHkamu | 3a4eT
ET'D

4, Moayab «®@yuxkuuu. | 11/16 | 4/5 7/11
Koopaunartsl u
rpagpukm»

4.1. | Iloctpoenue 4/6 2/2 2/4 MuHu-1exnus, Hab6mronenue,
rpaguKoB QYHKIIUN 1 PaKTHKYM POBEPOYHAS
3aBHCHUMOCTEH, pabota
COZIepIKAIIUX 3HAK
MOJTYJIS

4.2. | I'paduku ypaBHEHHI 4/5 | 1/1 3/4 [TpakTuKyMm, Hab6mronenue,

3aHsATHE- Uccnenoarensc
KOHCTPYHUPOBAHUE | KUl MPOCKT

4.3. | I'padpuyeckuii criocod | 3/5 1/2 2/3 3aHsTHE- HabGnronenue,
npe/CTaBICHUS o0cyxeHue, TecrupoBanwue,
uHGopMaIu JIMAJIoT, UIpa, CaMOIIPOBEPKA,

KOHCYJIbTAIHS, 3a4er
pabora ¢ Oy1aHKaMu
EI'D

5. Monyinb 11/16 | 4/5 7/11
«IIpousBoaHas u ee
NMpUMEHEeHHe»

5.1. | 'eomeTpuueckuii 4/6 2/2 2/4 O0630pHas nekus, | Habmronenwue,
CMBICJT TPOM3BOTHOM NPAKTHKYM CaMoIpoBEpKa

5.2. | UccnegoBanue 4/6 1/2 3/4 [TpakTukyMm, Habmronenue,
(GYHKIIMH C TOMOUIBIO IpoeKkTHas paboTa | 3alIUTa MUHU-
TIPOM3BOTHOM MIPOCKTA

5.3. | HaubGoubiiee u 3/4 1/1 2/3 3ausarue- Habmronenue,
HaVMEHBIIICEe o0cyxieHue, TectupoBanue,
3HaYeHHUE PYHKIIUU PaKTUKYM, caMoIpoBepKa,

KOHCYJIbTAIHS, 3a4yer
pabora ¢ 6y1aHKaMu
EI'D

6. Monyinb 11/16 | 5 6/11
«TekcroBbIe
32291

6.1. | 3amaum Ha gBUKeHHEe | 2/3 1/1 1/2 [TpakTukym, urpa | Habmronenwue,

CaMOIPOBEPKa

6.2. | 3amaum Ha 2/3 1/1 1/2 [TpakTukym, urpa | Habmronenwue,
COBMECTHYIO paboTy CaMOIPOBEPKa

6.3. | [IporieHTHBIC 2/2 1/1 1/1 [TpakTukym, urpa | Habmronenwue,
BBIYHCIICHUS B caMOIpoBepKa
YKM3HEHHBIX

CUTyalusaIx




6.4. | 3agmauu, cBa3aHHbie ¢ | 2/3 1/1 1/2 [TpakTukyMm, Hab6mronenue,
0OaHKOBCKMMHU 3aHATHE- caMOIpoBepKa
pacuéramu KOHCTPYHUPOBAaHUE

6.5. | 3amaum Ha cMecH, 2/3 1/1 1/2 [TpakTukym, HabGnronenue,
CILIaBbI, PACTBOPBI. 3aHsTHE- B3aUMOIIPOBEpKa

KOHCTPYHUPOBaHUE

6.6. | 3amauu Ha 1/2 -/- 1/2 3aHsTure- TectupoBanue,
ONTUMAIBHOE o0cyxaeHue, 3auer
penieHue KOHCYJIbTAIHS,

pabota ¢ GraHkamu
ET'D

7. Moayb 11/16 | 3 8/13
«TpuroHomerpus»

7.1. | Tpuronomerpuueckue | 4/6 | 1/1 3/5 [Tpaktukym, Munu- | HaGmonenue,
ypaBHEHUS JICKIIHSI POBEPOYHAs

pabora

7.2. | Cucremsl 4/6 | 1/1 3/5 [TpakTukym, HaGmonenue,
TPUTOHOMETPHUYECKUX 3aHsTHE- B3aUMOIIPOBEPKa
ypaBHEHUH o0cyxJeHne

7.3. | IIpocreiimue 34 |11 2/3 3aHsTue- Habmronenue,
TPUTOHOMETPHUYCCKHUEC o0CyX/eHue, 3a4eT
HEpPaBEHCTBA HPaKTHKYM,

KOHCYJIbTAIHS,
pabora ¢ Oy1aHKaMu
EI'D

8. Monyanb 11/16 | 3/5 8/11
«KomOunnaropuka.

Teopus
BEPOSATHOCTEID)

8.1. | KomOunaropuka 4/6 1/2 3/4 3ansTHE- Hab6nronenwue,

o0cyx/ieHue, pe3yiabTaThl
NPAKTHKYM, MHHH- | KOHCTPYHPOBAHUS
JIEKIIUs, UTpa

8.2. | Teopus 7110 | 2/3 5/7 3aunsTHE- HaGmonenue,
BEPOSTHOCTEN u o0cyxieHue, TectupoBanue,
CTaTUCTHKA MUHH-JICKIIHS, 3a4er

urpa,
KOHCYJIbTAIHS,
pabota ¢ 6aHkamu
EI'D

9. Monyanb 11/16 | 5/5 6/11
«Ilnanumerpus»

9.1. | 3amaum Ha peIIeHUE 4/5 2/2 2/3 O63opHas nekuus, | HaGmomenwue,
TPEYTOJIbHUKOB, PAKTHKYM B3aHMOIIPOBEPKa
BBIYUCIICHHUE
TUTOMIAICH TUTOCKHX
dburyp.

9.3. | Bexropsl. Meton 4/5 2/2 2/3 [Tpaktukym, Munu- | HaGmonenue,

KOOPJMHAT

IPOEKT

3ammra npoeKTa




9.4. | [lnanumerpuueckue | 3/6 1/1 2/5 [TpakTukyMm, 3auer,
3aJ[a4¥ MMOBBIIICHHOM KOHCYJIbTAIHs, B3aUMOIIPOBEPKa
CIIO’)KHOCTH pabora ¢ Oy1aHKaMu
EI'D
10. | Monynb 11/16 | 5/5 6/11
«Crtepeomerpus»
10.1 | B3anmuoe 2/3 1/1 1/2 O030pHas nekus, | Habmronenwue,
TIOJIOXKEHHE TIPSMBIX PAKTHKYM B3aUMOIIPOBEPKa
Y TJIOCKOCTEN B
POCTPAHCTBE
10.2. | MHOTOTpaHHUKH 2/3 1/1 1/2 [TpakTukKym, HaGmonenue,
3aHsTHE- TECTUPOBAHUE
KOHCTPYHUPOBAHHE
10.3. | [Tnomanu u o6bembr | 3/4 1/1 2/3 [TpakTukym, Munu- | Habnronenwue,
POEKT 3aruTa MmpoeKTa
10.4. | BektopsI 2/3 1/1 1/2 [MpakTHKyM Hab6aronenue
10.5. | Metox koopauHaT 2/3 1/1 1/2 KOHCYJIbTaIHS, 3ayer,
paboTa ¢ O1aHKaMu | B3aUMOIIPOBEPKa
EI'D
Utorosoe 3ansaTHe ‘ 1/2 ‘ -/- ‘ 1/2 ‘ Kpyrabiit cto Ha6nronenue
COAEPXAHUE
> Moayas «UYmucaa. [lpeodpazoBanus

JemumocTs 1enslx yucen. [IpocTele M COCTaBHBIE YMCINIA, PA3JIOKEHUE HATYPAJIBHOIO 4YUCIA Ha
npocTtele MHOKUTENH. [Ipu3Haku neaumoctu. TeopeMa o neneHuu ¢ ocTaTkoM. B3auMHO mpocThIie yncia.
HaunbGonpmmii oot nenurens. Hanmensiee obiee kpatHoe. [IpocTsie uncna.

[TpeoOpa3oBaHusi MPpPALMOHANBHBIX, MOKA3aTENbHBIX, JOTapU(PMHUUECKHX, TPUTOHOMETPHUUYECKUX

BBIPAKCHUI.

CpaBHeHI/Ie JIEHCTBUTEIIBLHBIX YHCEI.

> Moayab «YpaBHeHUD»

YPaBHeHI/IH B IICJIBIX YHMCJIAX.

PaBHOCHJIBHOCTh ypaBHEHUU.

VpaBuenus Buma P(x)-Q(X)=0. YpaBHenus Buia

P
Q(x)

YpaBHeHHUs, COAEpKalllMe IEPEMEHHYI0 IIOJ 3HAaKOM Mopyisa. HecranmapTHele INpUEMBl pELIECHUS
ypaBHeHUH. Vcnionb3oBaHue cBOMCTB (DyHKUMI 171s pelieHns ypaBHeHHH. Pa3nnuHbie METOIbI pereHus

CUCTEM ypaBHEHUM.

Omnpenenenue mnapamerpa. PemieHue ypaBHEHUH, cojaeplkalux mnapameTrpbl. Pemenue

YpaBHEHMH C MapaMeTpaMu.

> Mopnyas «HepaBeHncTBa»

CUCTEM



Jloka3aTenbCcTBO HEPABEHCTB

Paznuynble METObI pellieHUs] HEPAaBEHCTB

ANTOpUTM peLlIeHUSI HEPABEHCTB C IEPEMEHHOMN 101 3HAKOM MOJYJIS.

Pasnuynble MeTOApl pelieHus cucTteM HepaBeHCTB. (CHCTeMbl HEPaBEHCTB  COJEpPIKaIIMX
NEPEMEHHYIO T10]] 3HAKOM MOYJIS.

OO600111eHHbII METOI HHTEPBAJIOB MPHU PELICHUN HEPABEHCTB.

> Monayab «®@ynkuuu. Koopannarsl u rpadpukm»

I'padukn ypaBHeHuil. ['padudeckuii cmoco® mpencraBieHuss uHGopMmanuu. «CUUTHIBAHUEH
cBoiicTB GyHKIMH 10 €€ rpaduky. [locTpoenune rpadukoB GyHKIMI ¥ 3aBUCUMOCTEH, COAECPIKAIIUX 3HAK
MO/TYJISI.

> Monyab «IIpou3BogHas U ee NPpUMeEHEHHE»

®du3nYecKuil ¥ TEOMETPUICCKUN CMBICT Tpou3BoAHONU.  [Ipou3BoaHas u ucciaenoBaHue ¢ yHKIIHA.
Bospacranne u yObIBaHuE (QYHKIUH. OxctpemyMbl. Urtenune rpadukoB (yHKIMH U TpaduKoOB
npou3BoaHON pyHKIMK. Hanbosnbliee 1 HauMeHbIIee 3HaYeHUE (PYHKITHH.

> Monayas «TekcToBbie 3a1aun»

[TpakTHKO-OpHEHTUPOBAHHbIE 3aaUu. 3a]]a4i Ha MPOICHTHI.

33.I[an/I Ha JOBUXXCHHC. 321[[8,‘11/1 Ha JABWIKCHUC II0 PCKC. 3a1[aq1/1 Ha ABWIXCHUC I10 OKPYKHOCTH.
3amaun Ha OMpEeNIeHHe CpPeAHEM CKOPOCTH ABMKEHHs. 3a/Jadydl Ha COBMECTHYIO paboTy. 3agauu Ha
CMECH U CIUIaBbl. 3a7auu Ha pa30aBiICHHE.

[Ipocreitiue 3amaun ¢ ¢uznyeckuMu QGopmylamMu. 3afadyud ¢ (QUINYECKUM COACpKAHHEM,
CBOAAIIMECA K PCUHICHUTIO JIMHENHEIX U KBaApaTHBIX ypaBHeHI/Iﬁ " HCPABCHCTB.

HaxosxieHre HauMEeHBIIIEero JIOCTATOYHOT'0 M HAUOOJIBIIIET0 BO3MOYKHOTO KOJIMYECTBA.

> Moayas «Tpuronomerpus»

[Tpocreiimne TpuroHomeTpuueckue ypaBHeHus. [IpukiagHble 3a7a4yd, CBOISAILMECS K PEIICHUIO
IPOCTENIINX TPUTOHOMETPUYECKUX ypaBHEHUI U HepaBeHCTB. O0IacTh 3HAUCHUHM TPUTOHOMETPHUUECKUX
GyHKLIUH.

PenieHne TpUroHOMETPUUECKUX ypaBHEHUI, HEPABEHCTB M UX CHUCTEM, COJAEPKAIIUX NIEPEMEHHYIO
10J] 3HAKOM MOJYJISL.

Pemenne Oonee CINOXKHBIX TPUTOHOMETPUYECKMX YPaBHEHMH U UX CHUCTEM, C IPUMEHEHHEM
HECTaHAAPTHBIX METOOB.

Hcnonb30BaHuEe OCHOBHBIX CBOWMCTB TPUTOHOMETPUYECKUX (DYHKIMI B 3a1adax Cc MapaMeTpaMHu.
Tpuronomerpudeckre ypaBHEHUs, CACTEMBI YPABHEHUH, COJEPKAILUE ITaAPAMETP.

> Mopnyas «KomOnnaTopuka. Teopusi BeposiTHOCTEI»

KomOunatopuka. Iloouepenubiii ¥ OZHOBpeMEHHBIH BbBIOOp. Pa3melnieHus ¢ HOBTOPEHUSIMH,
COYETaHHUs C MOBTOpPEHUsIMU. [lepecTaHOBKH.

BepositHocTh. YacToTa COOBITHS, BEpOSTHOCTh. PaBHOBO3MOXKHBIE COOBITHSI M TIOJICUET UX
BEPOSATHOCTH. ['eoMeTpuyeckas  BEPOATHOCTh. BeposTHOCTH COOBITHH. YCIOBHas BEPOSITHOCTD.
HezaBucumocts coObiTuii. BeposTHOCTE Mpou3BefeHNs HE3aBHUCUMBIX coObITHH. Dopmyna beprysu.
Pemenue 3agau.

Cratuctuyeckue nannele. [IpencraBinenne JaHHbIX B BUJEe TaOuuL, Auarpamm, rpadukos. [lonstue
0 CTaTUCTHYECKOM BBIBOJIE HA OCHOBE BBIOOPKU. [IOHATHE M TPUMEPHI CITyYalHBIX COOBITUH.

> Moayasb «Ilnanumerpus»
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MHuoroyroiasHuKd. OKpY>KHOCTb. YTJIBI B OKPYXXHOCTU. BrnmcaHHas M onMcaHHas OKpPYKHOCTH.
[Tnomaau miockux ¢uryp. [IpaBuibHbIE MHOIOYTOJIBHHUKH.

BexTopsl. CkanisipHO€E ITpOU3BEAEHNE BEKTOPOB. METO] KOOpAUHAT.

IInanuMeTpuYecKue 3a1a4M MOBBIIIEHHOM CIO0KHOCTH.

> Moayab «CtepeoMeTpusi»

[Tpsimble ¥ MIOCKOCTH B IIPOCTPAHCTBE. YTOJ MEXKIY CKPEIIUBAIOIIUMUCA IPSIMBIMU. YTOI MEKIY
IIPSIMOM U INIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMU. PaccTosiHue B IPOCTPaHCTBE.

MHororpaHHuKl U uX cBoicTBa. Ilmomaan nmoBepxHoctd U 00beMbl Ten. COOTHOLICHHE MEXIY
o0BeMaMH ITONOOHBIX TE.

BexTopsl. CkansipHOE IPOU3BENECHUE, YTOJI MEKIY BEKTOPaMH.

MeTton KOOpAMHAT B IPOCTPAHCTBE.

TTOCOBUE 1Sl YUAIIMXCS

B cootBercTBHEM ¢ HA0OpOM Y4EOHBIX MOJYJEH HIEKTUBHOTO Kypca HEOOXOIMMO BBHIOpaTh OIHO W3
IPE/UI0KEHHBIX TOCOOUH JUISl yYaIUXCSL.

1. Bunenkun H. f., [lu6acos JI. II., IlIubacoa 3. ®@. 3a crpanumamu y4eOHHMKA MaTEMATHKH.
Apudmernka. Ainrebpa. Ilocobme mnms yuwammxcs 10—11 xmaccoB. — M.: Ilpoceemenue, 2014 u
MOCTEAYIOUUE U3TAHHUS.

2. Bunenkun H. ., ubacos JI. II., IlluGacoBa 3. ®. 3a crpaHunamMu yuyeOHHKA MaTEMATHUKH.
['eometpusa. CrapunHble U 3aHuUMaTenbHble 3amauu. [locobue ansa ywammuxcs 10—11 kmaccoB. — M.:
[Ipocemenue, 2014 u nocneayrome U3gaHus.

3. XKadsapos A. XK. Maremaruka. [Ipodunsabiii ypoBenb. Kuura ans yuammxcs 10—11 kimaccoB
o01eobpazoBaTenbHbIX yupexkaenuii. — M.: [IpocBemenue, 2014 u mocneayromme u3gaHusl.

4, 3uB b. I'., Meiinep B. M., baxanckuii A. I'. 3agaun mo reometpun. 7-11 kmaccel. [Tocobue st
y4damuxcs 001meoopazoBaTesbHbIX opranusanuii. — M.: [Ipocsemenune, 2014 u nocneayomnme u3aaHusl.
5. Hukonsckuit C. M. AnreOpa u Hayana matemaTtuueckoro aHanuza. 10-11 kmaccel. [Tocobue mms
yuaumxcs 00111eo0pa3oBaTesIbHbIX YupexaeHui. (DnextuBHble Kypcel). — M.: Ilpocsemenue, 2014 u
MOCJIEIYIOLIUE U3/IaHHUS.

6. [Hapeirun . ®. Marematuka. Pemenue 3amau. 10 wmacc. (IIpodunpnas mkoma). — M.:
ITpocsemenue, 2014 n nocaenyromye U31aHus.

7. [Hapeirun U. @., N'onyber B. . Marematuka. Pemenue 3amau. 11 knace. (IlpodunpHas mkosna).
— M.: [Ipocemienne, 2014 u mocnegyronme U3gaHUs.

8. [ub6acos JIII. ITocobue nns yuammxes 10-11 knaccoB Teopust BeposaTHOCcTe. MaTtemaTHuecKkuii
aHanu3. 3a cTpaHuLaMH yueOHHuKa MaTtematuku. — M.: [Ipocsemienne, 2014 u nocnenyromnye U3 jaHus.

TonapKko Is y4aliuxcsl, OCBauBAIOIIMX IPOrpaMMy 110 MaTeMaTHKE Ha 0a30BOM YPOBHC

9. EI'D 2019. Maremaruka. [IpodunbHblii ypoBeHb. 36 BapuaHTOB. TunoBble TecToBble 3a1aHus. o,
pen. N.B. Slmenko. - M.: Dx3amen, MITHMO, 2019.

10. EI'D 2019.Marematuka.lIlpodunbubiii ypoBeHnb. Tematnueckass pabouas terpans. Ilog pen. U.B.
Smenko. -M.: Dx3amen, MITHMO, 2019.

11. EI'D: 3300 3amau ¢ orBeramu no maremaruke. [Ipodunbubiii ypoBens. Ilog pen.J.B.Smenko M.:
Ox3amen, 2017.

12. Maremartuka. [Ipodunbnslii ypoBeHb. Equnblil rocyjapcTBeHHbIN 5k3aMeH. ['0TOBUMCS K UTOrOBOM
arrectaruu. / A.B.CemenoB, A.C.Tpenammn, W.B.fAAmenko, WU.P. Briconkwuii, I1.M.3axapoB — M.:
WNurennexrt-Lentp, 2019.
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13. EI'D. Marematuka. [Ipoduibabiii ypoBeHb. 3aganus ¢ pazBepHyThiM oTBeToM. /HO.B.CamoBHnunii —
M.: Ok3amen, 2019.

NHOOPMAILIMOHHBIE PECYPCBI

1. Anre6pa. YueOHoe mocobue /s ydanmxcsi 8 kjacca ¢ yriryOJIeHHBIM M3yYeHUEM MAaTeMaTHKHU IO
pen. H.A. Bunenkuna. — M.: [IpocBemienue, 2015 u nocneayromne u3gaHusl.

2. Anrebpa. YueOHOe mocoOue a1 ydamuxcst 9 kimacca ¢ yriayOJeHHBIM W3Yy4eHUEM MaTeMaTHKH 1101
pen. H.A. Bunenkuna. — M.: [IpocBemenue, 2015 u nocneayroniye u3gaHus.

3. Bunenkun H.JI. AnreOpa u Hauana aHanu3a. YaeOHuK uist 10 ki1, ¢ yriryOnEéHHBIM H3y4eHUEM Kypca
MaremaTtuku. - M.: [IpocBemienune, 2015 u nocienyromme n31aHusl.

4. Bunenkun H.JI. AnreOpa u Hadana ananuza. Y4eOHuk as 11 k1. ¢ yrimyOi€HHBIM H3YYeHHEM Kypca
MaremaTuku. - M.: [IpocBemenune, 2015 u nocienyromme u31aHusl.

5. Bombsdcon I'. K. B koopaunarax. — CI16.: CMUO-IIpecc, 2015.

6. Topmreiin I1. U. , Tlonouckwmii B. b. , Axup M. C. 3amauu ¢ napamerpamu. — M.: Unekca, 2014 u
NOCJIEAYIOLIUE FO/IbI U3AAHMUSL.
7. Topmun P. K. [Inanumerpus. 3agaunuk. — M.: MIITHMO, 2014 u nocnexayroiue u3ganus.

8. Epmosa A.IL. T'ono6opoasko B.B. YcrHas reomerpus. 10-11 kmaccel. M.: UJIEKCA, 2010.

9. 3uB Bb.I'. 3agaun mo anrebpe m Hayana ananuza. - CII6.: Mup u cemps, cepust Maructp, 2015 u
HOCJEIYIOLHE N3/IaHUs.

10. 3uB B.I'. Crepeomerpus. Ycrubie 3amaunm. 10-11 xmacce. CII6.: YePo-ma-Hese, 2014 wu
HOCJEIYIOIE N3/IaHHs.

11. 3uB B.I'. Ypoxu noBropenus.- CII6: Mup u cembst, cepust Maructp, 2013 u nmocnenyromue u3aaHusl.
12. Hexpacos B. b. Best mkonbHas marematnka. Camoe Heooxoaumoe. — CI16.: CMUO-IIpecc, 2017.

13. Porxuk B. W., UYepkacoBa T.X. lumaktuueckue maTepuanbl MO anredOpe U MaTeMaTUYECKOMY
ananuzy. — CII6.: CMUO-IIpecc, 2008 u nocnenyromme n3iaHus.

14. CmupnoB B. A. I'eomerpus. [Inanumerpust: [Tocobue mis noarorosku k EI'D / mox pen. Ceménona
AJL, Slmenko U.B.— M.: MITHMO, 2019.

15. lapeirun U.®., T'onybe B.M. ®axynpraTuBHBIM Kypc mo marematuke (10 kmacc). — M.:
[Ipoceemenue, 2014 n nocnenyroume U3gaHus.
16. Maperuas N.@., Tony6e B.WU. ®akynpratuBHBIH Kypc mo Marematuke (11 xmacc). — M.:

[Ipoceemenue, 2014 n nocneayromue U3gaHus.
17. AxrtyanbHble nocodus nznarenscrsa MITHMO.

MHTEPHET-UCTOUYHUKU

e Briconkuit n. P. Bomnpocsr " OTBETHI. Anmenanus.
http://schoolmathematics.ru/apellyaciya-eqe-voprosy-i-otvety-vysockij-i-r

e MopakoBuy A.I'., T'mu3dypr B.U., JlaBpentheBa H.FO. EI'D.Maremaruxa. IlomHbrit
CIpaBOYHHUK. T€opus U MpaKkTUKa.

http://4ege.ru/matematika/620-polnyj-spravochnik-po-matematike-k-egye.html

e Jlpicenko D.D. Marematuka. Temarnueckue  TecThl.I'eoMeTpusi,  TEKCTOBBIE  3aJayH.
http://www.alleng.ru/d/math/math450.htm

e OrtkpsiThiii 6ank 3amau [MA:http://mathgia.ru:8080/or/gial2/

e Oun-naitn Tectel: http://uztest.ru/exam wm http://egeru.ru

e OtkpeIThiii Oank 3amanuii EI'D mo maremaruke — hitp://mathege.ru

e Tlopran uapopmannonnoit moanepxku EI'D — http://www.ege.edu.ru

o depepanbHbIi IIEHTP HHOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcos — Nitp://fecior.edu.ru

e DJEKTPOHHBIH KaTamor o0pa3oBaTenbHbIX pecypcoB — hitp://katalog.iot.ru
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http://schoolmathematics.ru/apellyaciya-ege-voprosy-i-otvety-vysockij-i-r
http://4ege.ru/matematika/620-polnyj-spravochnik-po-matematike-k-egye.html
http://www.alleng.ru/d/math/math450.htm
http://mathgia.ru:8080/or/gia12/
http://uztest.ru/exam
http://egeru.ru/
http://mathege.ru/
http://www.ege.edu.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.edu.ru/

denepalibHBIN HHCTUTYT MEAArornIecKux u3mepenui — nttp://www.fipi.ru/

Cankr-IlerepOyprekas akagaeMusi MOCTAUIUIOMHOTO TEIarorn4ecKoro 00pa3oBaHus —
http://spbappo.com/
MOCKOBCKHUH LIEHTP HENPEPHIBHOIO MATEMATHUECKOT0 00pa3oBaHust — hitp://www.mccme.ru/

PIHOKOuUT (EI'D B Cankr-IlerepOypre) — http://www.ege.spb.ru/
Metoaudyeckue pEeKOMEHAALUU  YYUTENIO-TIPEAMETHUKY  (TIPEACTABIEHbl BCE  LIKOJIbHBIE

npeaMeThl). Marepualisl Ui CaMOCTOSITEIbHOM pa3paboTku MPOGHIBHBIX MPOO U aKTHBH3ALUH
mporecca 00y4YeHus B cTapiiei mkoie — http://www.center.fio.ru/som

Caiit MutepHer — mkousbl u3narenscrBa «llpocsemenue». Ha caiite npencrasienst MHTepHeT-
YPOKHM 10 ajredpe M HayajlaM aHalu3a U TFeOMETPUH, BKIJIIOYAIOT MOArOTOBKY craun EI'D —
http://www.internet-scool.ru

Caiit nznatensctBa «MHTemekT-LleHTp», re MOXKHO HaliTH y4eOHO-TPEHUPOBOYHBIE MaTEPHAIIbI,

JICMOHCTpAIIMOHHbIC BEpPCHH, OaHK  TPEHUPOBOYHBIX 3aJaHUl C OTBETAMH, METOAUYECKHUEC
pPEKOMEHIalMK ¥ 00pasibl perenuin — http://www.intellectcentre.ru

Caiit yuurens matematuku LlleBkuna Anexcanapa — http://www.shevkin.ru/
OopasoBarenbHas mwiathopma «Pemry EI'9»— http://www.mathnet.spb.ru/

COOpHUK HOPMATHBHBIX IOKYMEHTOB — e0e.edu.ru

[Moaroroeka k EI'E, HOBBIe OaHku 3a1aHUH, TUIAKTHIECKUE MAaTEPUAIIb, OTIOPHBIE CXEMBI —
ege.On-line.info

Cucrema orneparuBHOTro HHGOPMUpPOBaHUs o pesynbsrarax EI'D — fed.egeinfo.ru/ege

On-line Tectsr — www.uztest.ru

Marepuans! ans noaroroBku k EI'D (Teopus u npaktuka) — Www.egel00.ru

WurtepaktuBHas nuHus — internet-school.ru
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http://spbappo.com/
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http://www.shevkin.ru/
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http://www.mathnet.spb.ru/
ege.edu.ru
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