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IosicuuTeNLHAA 3aNUCKA.

CoBeplilieHCTBOBaHHUE COAEpkKaHUsI 00pa30BaTENbHBIX MPOrpaMM OCHOBHOI'O OOIIEro 00pa3oBaHUs
s nereit ¢ OB3 cBsizaHo ¢ HEOOXOIUMOCTBIO aIaNTalluK YUYEOHBIX MPOrpamMM IPU COXPaHEHHH OOLIETo
o0BeMa coepKaHus 00yUeHHUsI. AnanTtupoBaHHas paboudas mporpamma o mnpeamMery «MaremaTHKa»
JUIS y4YalMXCs C TSDKENbIMU HApYyLIEHUSIMU pPE4YM COCTaBJIEHA B COOTBETCTBUU ¢  «DenepaibHbIM
roCy/1IapCTBEHHBIM 00pa30BaTeNIbHBIM CTaHIAPTOM OCHOBHOI'O 00111ero 00pa3zoBaHus», ¢ TpeOOBaHUAMU K
pe3yabTaTaM OCHOBHOTO o0Imiero oOpa3oBaHUs, MPEACTABICHHBIX B (efepallbHOM TroCyIapCTBEHHOM
00pa30BaTeNbHOM CTaHApPTE OCHOBHOI'O 0011ero o0pa3oBaHusi, MPUMEPHON MPOrpaMMbl IO MaTeMaTHKe
C YYeTOM IPEEMCTBEHHOCTH C NPUMEPHBIMH MPOrpaMMaMH HAayaJIbHOTO OOIIEro oOpa3oBaHHS 10
MaTeMaTHKe.

Pabowas mporpamMma mo maremaTHke pa3pabotana c yderom TpeboBanuii ®I'OC 00O,
YTBEP)KJICHHBIM TIpUKa3oM MuHucTepcTBa oOpazoBanus M Hayku Poccuiickoir ®Penepanuu ot 17
nexabpst 2010 r. Ne 1897, B cooTBeTcTBHU C aBTOpcKo# mporpammoit A.I'. Mep3isik, B.b. [Tononckui,
M.C. Axup, E.B. byniko (Maremaruka: nporpamMmsl : 5—9 kiaccel A.I'. Mep3nsak, B.b. [lononckuii, M.C.
Sxup, E.B. Byniko /. — M. : Benrana-I'pad, 2015. — 112 c.) u YMK

Heas peamm3anmuu AOII o6yuyarommxcess ¢ THP — obecrieueHue BbINONIHEHUS TpeOOBaHUI
OI'ocC oOyuaromuxcst ¢ OB3 MOCPEJICTBOM ~MaKCHMAaJbHOTO  YIOBJIETBOPEHUS OCOOBIX
oOpazoBarenbHbIX MoTpedHocTel oOyuatonuxcsi ¢ THP, oGecneunBaronux ycBOeHHE UMU COLIMATBHOTO U
KYJIBTYPHOTO OIIBITA.

JlocTH:KeHHe TOCTABJIEHHON WeJH MpelycMATPHBaeT pelleHne CcJeIyIIUX OCHOBHBIX
3aja4:

- (opmupoBanue oOIIeH KyJIbTYypbl, IYXOBHO-HPABCTBEHHOE, TI'PAXKIAHCKOE, COIHUAIBHOE,
JUYHOCTHOC W HWHTEIUICKTYyalhbHOE pa3BUTHE, pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH,
COXpaHEHHUEe U YKperieHue 310poBbs o0yuaromuxcs ¢ THP;

- JOCTH)KEHHE IJIaHUPYEeMbIX pe3yabraTtoB ocBoeHust AOII, meneBbIX ycTaHOBOK, TpuoOpeTeHue
3HAHWUW, YMEHHH, HaBBIKOB, KOMIIETCHIMH ©  KOMIIETEHTHOCTEH, OMNpeessieMbIX
JIMYHOCTHBIMU, CGMCfIHI)IMPI, 06Hl€CTB€HHI)IMI/I, FOCYI[apCTBeHHBIMI/I HOTpe6HOCT${MI/I nu
BO3MOXKHOCTSIMH oOydvarorierocss ¢ THP, mHAuBHIyanbHBIMH OCOOCHHOCTSIMU Pa3BUTUSA H
COCTOSIHUS 37I0POBBSI;

- CTaHOBJIIGHHWE U pa3BUTHE JTUYHOCTH oOydarmerocs ¢ THP B e€ uHIUBUAYyanbHOCTH,
CaMOOBITHOCTH, YHUKaJbHOCTM U HEMOBTOPUMOCTH C OOECIEYCHHEM MPEOAOTICHUS
BO3MOXKHBIX pr,]lHOCTCfI IIO3HaBaTcJIbHOIO, KOMMYHI/IK&TI/IBHOFO, JABUI'aTCIIBHOIO,
JTUYHOCTHOTO Pa3BUTHSA;

- Cco37aHWE ONAromMpUSATHBIX YCJIOBUH IS YIAOBJIETBOPEHHUS OCOOBIX 00pa3oBaTeIbHBIX
norpebHocTelt oOyvaromuxcs ¢ THP;

- olecriedyeHre JOCTYITHOCTH MOTYyUYEHUS KAY€CTBEHHOTO OCHOBHOTO OOIIero o0pa3oBaHus;

- HCIIONIb30BaHWE B 00pa3oBaTeIbHOM IMPOIIECCE COBPEMEHHBIX 00pa30BaTEeNbHBIX TEXHOIOTHMA
JIEATEIIbHOCTHOT'O THUIIA;

- TpemocTaBieHHE 00yUJarOIIMMCS BO3MOXKHOCTH TSl 9PPEKTUBHOM CaMOCTOSTEIHFHON pabOTHI.

AnanTtupoBaHHas pabouas MporpaMma 1Mo MaTeMaTHKE COJIEPKUT MepeueHb BOMPOCOB, KOTOPHIE

MOJJIeKAT 00s3aTeTbHOMY HM3Y4YeHHIO. B Hell coxXpaHeHa TpaaullMOHHAs OpHWEHTAMs Ha
(dbyHIIaMeHTaIbHBIN XapakTep 00pa3oBaHUs, HA OCBOCHHE YUYEHHKAMH OCHOBOIIOJIATAIOIIMX TOHATUN U
WJIeW, U BKIIIOYAET MaTepHUal, CO3Jal0IIMi OCHOBBI MAaTEMATHYECKOW TPAMOTHOCTH.
[Ipu sToM yBenuuyeHBI aKTUBHBIE (OPMBI  PAOOTHI, HAMpABICHHBIE HAa BOBICYCHHUE YyYalIUXCA B
MaTeMaTUYeCKyl0 esATeIbHOCTh, Ha oOecleueHrne TMOHMMAaHUS MMM MaTeMaTHYeCcKOoro Marepuana u
pa3BUTHSA HWHTEIUIEKTa, NPUOOPETEHHUS TMPAKTUYECKHX HABBIKOB, YMEHUU TPOBOJAUTH PACCYKICHHUS,
JIOKa3aTeIbCTBRA.

Hetu ¢ OB3 u3-3a 0coOEHHOCTEH CBOET0 ICUXHUYECKOTO Pa3BUTHsI TPYAHO YCBAaUBAIOT MPOTPaMMy
10 MaTeMaTHKE, B CBS3U C ITHUM B NIPOrpaMMmy OOIIeoOpa3oBaTEIbHOM IMKOJIBI HEOOXOIUMO BBECTH
HEKOTOPBIE U3MEHEHUS:



[IporpamMma peanusyeTcsi ¢ TOMOIIbIO COBPEMEHHBIX MEJAarOrHYeCKUX TEXHOJIOTHNA: TEXHOJIOTHH
ypoBHEBOW  auddepeHnnanumn, pa3HOypoOBHETO OOYYEHHs, a TaK)Ke€ COBPEMEHHOTO TPATUIIMOHHOTO
oOyueHUs, HCIONB3YIONIee KIACCUIECKYI0 CUCTEMY B COYETAHHH C TEXHUYSCKUMU cpencTBamu. Kaxaas
U3 OTUX TEXHOJOTWH MpeaycCMaTpUBACT OPTaHU3aIMI0 y4eOHOro Tpolecca 4epe3 TEOPETUYCCKHE H
MIPAKTUYECKHUE BHU]IbI 3aHITHIA

KnroueBbiMu mpuHIMIAMH  HallMOHAIBHOW CTpaTeruu SIBISIETCS MaKCHMajlbHAs —peaTr3alivst

MOTEHIMANa Kaxaoro pebeHka. JIOKHBI CO3[aBaThCs YCHOBHS Uit (DOPMHUPOBAHUS JTOCTOWHOM
KM3HCHHOW TEPCIEKTHBBI Il KKAOro pedeHKa, ero oO0pa3oBaHMS, BOCHUTAHUS W COIMAIHM3AIINY,
MaKCHMaJbHO BO3MOXXHOW caMoOpealM3allid B COINHAIBHO TO3UTHUBHBIX BHJAX JEATEIHHOCTH.
Obecnevenne npodeccuoHaIn3Ma U BBICOKOW KBaM(HKauu 1pu paboTe ¢ KaKIbIM pPeOSHKOM M €ro
cembeil. DOpMHUpPOBaHHE W peaM3alMs TMOJIUTUKH B O0JACTH JETCTBA JIOJDKHBI OCHOBBIBATHCS Ha
UCTIOJIb30BaHUU TIOCIICTHUX JOCTH)KEHUH HAYKH, COBPEMEHHBIX TEXHOJIOTHI, B TOM YHCIIE B COIIMATIbHOMN

chepe.

OcHoBHOM 3amayeil B paboTe ¢ JETbMU C OTPAHMYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBbS SIBJISETCS
CO3JlaHME TaKOH 00pa30BaTENbHONW CHUCTEMBI, KOTOpas CIocoOCTBOBaja OBl JOCTHIKEHHIO KaXIbIM
PEOEHKOM ONTUMAIIBHOTO AJISL €T0 COCTOSIHUSI 3/J0POBbs YPOBHS (PU3HUECKOT0, ICUXUYECKOTO U PEYEBOTO
pa3BUTHSA.

[TporpammMa ompeznemsieT cojep:kaHhe M OpraHU3aIMi0 00pa30BaTEIBHOIO MpOIecca Ha CTYNEHH
OCHOBHOT0 0011ero 0o6pazoBanus. OHa HalpaBiieHa Ha (OpMUPOBaHUE O0IIEH KYIbTYphl 00yUarOIINXCs,
Ha MX TyXOBHO-HPABCTBEHHOE, COIMAIILHOE, TMYHOCTHOE M MHTEJUIEKTyalbHOEe pa3BuTue. Ha co3manue
OCHOBBI ISl CaMOCTOSITENIbHON peanu3anui y4eOHON AesTeNbHOCTH, 00ecrevMuBarolIel COIHAIbHYIO
YCIEIIHOCTh, Pa3BUTHE TBOPYECKUX CIIOCOOHOCTEH, CaMOpa3BUTHE U CaMOCOBEPIICHCTBOBAHUE,
COXPAaHCHHUE U YKPEIUICHHUE 3/I0POBbS 00YUAIONIUXCSI BOCIUTAHHUKOB C TSKEIIBIM HAPYIICHUEM PEUH.

B ocnoBy paspaborku AOOIL oOyuatomuxcsi ¢ THP 3amoxkensl auddepeHunpoBaHHbIH,
TSI TeIbHOCTHBIN, CUCTEMHBIN M KOMIIETEHTHOCTHBIH MTOIXOIbI.

JAuddepeHunpoBaHHbINA MOAXO0A MPEANOIAracT yuyeT 0COObIX 00pa30BaTeNIbHBIX MOTPEOHOCTEM
ATUX O0YyYaroIIMXCs, KOTOPHIE OMPEAENsIOTCS YPOBHEM PEUEBOTO Pa3BUTHSA, XapaKTEPOM HapYIICHHMA
dbopMupoBaHHs pedyeBON  (PYHKIIMOHAIBHOW CHUCTEMBI W TIPOSBISIOTCS B HEOJHOPOIHOCTH IO
BO3MOXXHOCTSIM  OCBOCHHsI cojaepkanus oOpazoBanus. AOQOOII co3maeTrcss B COOTBETCTBUU  C
muddepennmpoBanno chopmynupoBanHbiIMH B @I'OC OO0 obyuaromuxcsi ¢ OB3 TpeboBaHUsIMU K:
CTPYKType o0Opa30BaTeNbHON MpPOTrpamMMbl; YCIOBUSIM peaju3alud o0pa3oBaTeNbHOM MPOTpPaMMBI;
pesyibTaTam obpazoBanus. [Ipumenenue nuddepeHImpoBaHHOTO MoAX0Aa 00eceYrBaeT pa3HOoOOpa3ue
coliep>kaHus, mpenoctaBnss oOywatorumcs ¢ THP BO3MOXHOCTH peann3oBaTh HWHIUBUIYaTbHBIN
MOTEHIIMA PAa3BUTHUSI; OTKPHIBAET IMIUPOKHUE BO3MOXKHOCTHU JIJISl TIEJarOTHYECKOTO TBOPYECTBA, CO3AaHUS
BapHATHBHBIX OOpa30BaTENbHBIX MAaTEpUaOB, OOECHEUMBAIOIINX TMOIIATOBYID JIOTOMEIUYECKYIO
KOPPEKIIHIO, pa3BUTHE CIIOCOOHOCTH O0YYaIOUINXCS CAMOCTOSATENBHO pelIaTh y4eOHO-TI03HaBaTEIbHbIE 1
y4eOHO-TIPAaKTUYECKHE 3a7a9l B COOTBETCTBUU C UX BO3ZMOXXHOCTSIMHU.

JeATeJIbHOCTHBIN MOAX0J CTPOUTCS HA MPU3HAHUH TOTO, YTO PA3BUTHE JTUYHOCTH OOYJarOIINXCS
¢ THP OOQO omnpenensercs xapakTepoM OpraHM3alMM JOCTYIHOH UM JeATeNnbHOCTH. OCHOBHBIM
CPEICTBOM peaju3alliu JesSTEIIbHOCTHOIO MOJAXO0Aa B OOpa30BaHUU SIBISIETCS OOydeHHE KakK IMpoLecc
OpraHu3ali  I03HABaTE€JIbHOM M  TNPEIMETHO-TIPAKTUYECKOM  JEATENBbHOCTH  O0ydJaroluxcs,
obecrieunBaroleil OBIaJIeHNEe UMH COJIepKaHUEM 00pa30BaHMS.

Peanuzanus neqTenbHOCTHOrO Moaxonaa oOecreunBaeT: NMpHUAAHUE pe3ylbTaTaM 00pa3oBaHUs
COLIMAJIFHO M JIMYHOCTHO 3HAYMMOI'O XapakTepa; MPOYHOE YCBOEHHE OOYYaIOIIMMUCS 3HAHUM U OIbITa
pa3HOOOpa3HOW JESITeNTbHOCTH W TIOBEIEHUS, BO3MOKHOCTh HMX CAMOCTOSTEIBHOTO MPOJBUKEHHUS B
M3Yy4aeMbIX IPEIMETHBIX OO0JACTAX; CYHIECTBEHHOE MOBBIIIEHHME MOTHUBALMM M HHTEpeca K YUEHHIO,
MIPUOOPETEHUIO0 HOBOTO OMBITA JEATEIBHOCTH U MOBEACHUS; CO3JaHUE YCIOBUMN NIl OOLIEKYIBTYPHOTO U
JUYHOCTHOTO pa3BUTUsA oOywaromuxcsi ¢ THP Ha ocHoBe (opMHUpOBaHMS YHHBEPCAIbHBIX YUEOHBIX
JEeUCTBUH, KOTOpble OOECHEUMBAIOT HE TOJIBKO YCIEIIHOE YCBOCHHWE MMM CHCTEMbl Hay4YHbBIX 3HAHMUH,
YMEHUH W HaBBIKOB, MO3BOJIOMIMX TPOJODKUTH 00pa3oBaHME Ha CIEAYIOIIEH CTYNeHH, HO |
COLIMAJIBHOW KOMIIETEHIIMM, COCTABIIAIOIIEH OCHOBY COLIMAIBHON YCIIEIIHOCTH.



CucTeMHBII MOAX0 OCHOBBIBACTCSI HA TEOPETUUECKUX TOJOKEHUSIX O S3bIKE, MPEACTABISIONIEM
co0oli (yHKITMOHANBHYIO CHUCTEMY, KOTOpas HCIOJB3YETCS KaK CpeACTBO oOmeHus. Peanmzanus
CUCTEeMHOTO Mojaxona B pabore ¢ oOywarommxcsi ¢ THP obecriedmBaeT TeCHYIO B3aMMOCBS3b B
(GOpPMHPOBAaHUM PEYEBBIX M WHTEIUICEKTYaJbHBIX MPEINOChUIOK OBJAIACHUS YYeOHBIMH 3HAHUSMH,
JCWCTBUSIMH, YMEHUSIMHU 1 HAaBBIKAMHU.

KoMineTeHTHOCTHBII MOAX0J — 3TO COBOKYHNHOCTh OOLIMX NPHUHLMIIOB ONpENeTeHus Lenen
oOpa3zoBaHus, 0TOOpa coaep:kaHusi 00pa30BaHUs, OPraHU3AIMH 00pPa30BATEIBHOIO MPOIECCa U OLEHKH
00pa3oBaTeNbHbIX pe3yabTaToB. K yMciy TaKuX NPUHIMIIOB OTHOCATCS CJIEIYIOLIUE IT0JI0KEHUS:

— CMbIcT 00pa3oBaHMs 3aKIIOYAETCS B Pa3BUTHE Y YYAIIMXCS CIOCOOHOCTH CaMOCTOSITENIBHO
pewath NpodsieMbl B Pa3IMYHbIX chepax U BUIAX AEATEIbHOCTH Ha OCHOBE MCII0JIb30BaHUsI COLIMATIBHOIO
OITIBITA, 3JIEMEHTOM KOTOPOTO SIBIISIETCSI U COOCTBEHHBIN OIIBIT.

— Copneprxanue 00pa30BaHus NPEACTABISIET COOON AMIAKTUUECKH alalTUPOBAHHBINA COLMAJIbHBIN
OTIBIT PEUICHUS TO3HABATEIBHBIX, MUPOBO33PEHUECKIX, HDABCTBEHHBIX, MOJIMTUYECKUX U MHBIX IPOOIEM.

— CMBICH OopraHu3anuy 00pa30BaTENBbHOIO Ipolecca 3aKII0YacTcs B CO3JaHMU YCIOBUHM Ui
(bopMHpOBaHUS y YYAIIUXCS OMBITA CAMOCTOATEIBHOTO PEIICHUS MMO3HABATEIbHBIX, KOMMYHHKATHBHBIX,
OpraHU3alIOHHBIX, HPABCTBEHHBIX U MHBIX MPOOJIEM, COCTABIAIOLINX COAEep KaHuEe 00pa30BaHuU.

— Ounenka 00pa3oBaTeNbHBIX PE3YJIbTaTOB OCHOBBIBAETCS HA aHAJIM3€ YPOBHENH 00pa30BaHHOCTH,
JOCTUTHYTBIX YYaLIUMHUCS Ha ONPeAEIEHHOM JTarne 00ydeHuUs.

KoMneTeHTHOCTHBIM MOAXO0J MpeanojaracT He YCBOCHHUE YUYEHUKOM OTAEIbHBIX JPYr OT Ipyra
3HaHUM UM YMEHHMH, a OBJaJICHME UMH B KOMIUIEKCE. B CBSI3M C 3TUM I0- HHOMY ONpPEJEIIIeTCS CUCTEMa
METOZ0B 00y4yeHus. B ocHoBe oTOOpa M KOHCTPYHPOBAaHUS METOJOB OOyuUeHHs JISKUT CTPYKTypa
COOTBETCTBYIOIIUX KOMIIETEHIMH U (YHKIIMH, KOTOPbIE OHU BHIIIOJIHSIOT B 00pa30BaHUM.

Cucrema mep mo okazanuio nomouu ydyamemycs ¢ THP.

1. Ilomoms B IJIAHMPOBAHUHM YYEOHOH NEsATEIBHOCTH (TUIAHMPOBAHWE TOBTOPEHHS M BBITIOJTHEHUS
MUHUMYMa YIPaXKHEHUH Ul JIMKBUJIALUM MPOOEIOB, alroOpUTMHU3ALMs Y4eOHOH NesATeITbHOCTH I10
aHAJM3y U YCTPOCHUIO TUITMYHBIX OIIUOOK U TIp.).

2. Z[OHOJIHI/ITGHBHOC HHCTPYKTHPOBAHUC B XOIC yqe6H0171 ACATCIIbHOCTH.

3. CrumynupoBaHue y4yeOHOH nesTeNbHOCTH (TMOOUIpeHHe, CO3AaHne CUTyaluil ycrexa, moOyxkaeHue K
aKTUBHOMY TPYAY U Jp.).

4. KoHTposb HajJ y4yeOHOW NeATENbHOCThIO (MHAMBHUYAJIbHBIM OMpPOC yYEHUKA, MPOBEpPKA JIOMAIIHUX
3aJlaHuM, aKTUBU3aLUsl CAMOKOHTPOJIS B Y4€OHOM 1eATEeNbHOCTH U Ip.).

5. Paznuunbie (hopmMbl B3aUMOTIOMOIIIH.

6. Z[OHOJIHI/ITGHBHLIC 3aHATHUA C YUCHUKOM.

AnanTupoBaHHas INporpamMma IO MaTeéMaTHKE COCTaBJI€HAa Ha OCHOBE (eaepaibHOro
KOMIIOHEHTa rOCy/1apCTBEHHOTO CTaHAapTa OCHOBHOTIO 00mero oo0pa3oBaHusl.

Pacnpenenenue mporpaMMHOTO Marepuana I10 MaTeMaTHKE MOJHOCTHIO COOTBETCTBYET
pacrpeneleHII0 U3ydeHHs] MaTepuana st 5-9 K1accoB OCHOBHOTO 00mero oopa3oBaHus.

JanHas amanTupoBaHHas MporpamMMa CKJIAJbIBAETCA M3 COJAEPKATEIbHBIX KOMIIOHEHTOB:
«Apudpmernka». «Anredpa», «l'eomerpusi», «IJIEMEHTHl JOTUKH, CTATUCTUKU H TEOPUH
BEPOSITHOCTE», YTO COOTBETCTBYET NPUMEPHON HporpaMMme Mo MaTteMaThke ais 5-9 kinaccoB
OCHOBHOTO 00111eT0 00pa3oBaHus


http://letopisi.ru/index.php/%D0%9A%D0%BE%D0%BC%D0%BF%D0%B5%D1%82%D0%B5%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C

MecTto npeamMera B 0a3MCHOM Y4eOHOM IJIaHe

CormacHo ¢enepanbHoMy 0Oa3ucHOMY Y4eOHOMY IUIaHy I O0Opa30oBaTEIbHBIX YUYPEKICHUN
Poccuiickoit ®enepannu Ha H3yd4eHHE MAaTEMAaTHKH HA CTYIIEHH OCHOBHOTO OOIIEro oOpa3oBaHHS
oTBOAUTCS HE MeHee 845 4 u3 pacuera 5 1 B Henento ¢ V mo IX knacc.

CornacHo rozoBoMy KaneHaapHoMy YyueOHoMy rpaduky MOY «Cpemnss mkoma Ne8»
MIPOJIOJDKUTENIBHOCTh Y4eOHOro roja B 5- 8 kiaccax cocraBmiser 34 Hexenu, B 9 kiacce - 33 Hemenw.
KomnmaectBo wacoB B ron 845 wacos. Takum 00pa3zom, nmporpamMma paccunutana Ha 845 4acos.
Pacrnipenenennie yueGHOro BpeMeHU MEXKy STUMH MPEAMETaMU MIPEICTaBICHO B TabIuUIIE.

Knacenl IIpeamMeTsl MATEMATHYECKOT0 IUKJIA KosimyecTBO 4acoB Ha CTynmeHHM
OCHOBHOI'0 00pa3oBaHus
5-6 MaremaTtuka 340
7-8 Paznen maremaTuku «Anredpar» 204
Pa3znen marematuku «I'eomerpusi» 136
9 Paznen marematuku «Anredpar 99
Pasznen marematuku «I'eomeTpusi» 66
Bcero 845

Conep:xanue yueOHOro npeamera
CogepxaHue KypcoB MaTeMaTUKHU 5—6 KJIAcCOB, alreOpbl M reoMeTpun 7—9 KiaccoB 00bEAMHEHO
KaK B HCTOPHUICCKU CJIOKUBIINECCS JIMHUN (‘-II/ICJ'IOBaﬂ, anre6pa1/1qecxaﬂ, TCOMETPHUICCKaAs,
GyHKIMOHATBHAS M Jp.), TaK W B OTHOCHTEIBHO HOBBIC (CTOXAaCTHUYECKas JIMHUS, «peajbHas
MaTematukay). OTIeNbHO MPEeCTaBICHbI TUHUS CIOKETHBIX 33/1a4, UCTOPUYECKAast TUHUSI.

DJIeMeHTBbI TEOPUMH MHOKECTB U MATEMATHYECKOM JIOTUKH

Cornacao ®I'OC ocHoBHOTO 00111eTO 00pa30BaHUs B KypC MaTeMaTUKH BBEJIEH pa3zaen «Jlorukay,
KOTOPBIN HE TMperosaraeT JOTOTHUTEIBHBIX YacOB Ha M3YYCHHWH M BCTPAMBAETCS B Pa3IIUMYHBIC TEMBI
KypCOB MaTeMaTUKH U HH()OPMATHKH U IPEIBAPSETCS 03HAKOMIICHHEM C 3JIEMEHTaMH TEOPHH MHOXECTB.

MHo:xecTBa M OTHOIIEHHS MEKITY HUMU

MHO)KCCTBO, xapakmepucmu4decKkoe CBOUCMBO MHOJHCeEcmed, JJICMEHT MHOXECTBA, nycmoe,
KOHeYHoe, bOeckoHeuHoe MHONCECMBO. HOJIMHO)KCCTBO. OtHonieHue MNPUHAIJIC)KHOCTHU, BKIIIOYCHUA,
PaBCHCTBA. OIEeMEHTHI MHOXXCCTBA, CIIOCOOBI 3alaHusA MHOXKECTB, pacnosHaeanue NOOMHOICECTNE U
JIEMEHMOE NOOMHONCECNE C UCNOIb306AHUEM Kpyzoe Qﬁﬂepa.

Onepalum Haa MHOXKECTBAMH

[Tepeceuenne u 0OBEAMHEHHE MHOXKECTB. PasHocmb MHOdMCECmS, OONOIHEHUe MHONCeCmad.
Humepnpemayus onepayuti Ha0 MHOXCECMBAMU C NOMOWbIO Kpy2os Jiiiepa.

DJIeMEeHTHI JOTMKHU

Omnpenenenne. YTBepxkacHHUs. AKcHOMBI U TeopeMbl. [lokazarenbcTBo. JlokazarenbCTBO OT
npoTuBHOTO. Teopema, oOpaTHas qaHHOM. [Ipumep u KoHTpIIpUMED.

Bricka3niBanusa

VICTUHHOCTB W JIOKHOCTH BBICKa3bIBaHUS. CrodicHble u npocmeie gvickaszvieanus. Onepayuu Hao
BbICKA3LIBAHUAMU C UCNOTb30BAHUEM JOSUYECKUX CBA30K: U, UIU, He. YClo8Hble BblCKA3bIGAHUS
(umnauxkayuu).



Conep:kanue Kypca MaTeMaTHKH B 5—6 KJ1accax
HarypanbHblii psj YHcesl U ero CBoicTBa

HarypanbHoe 4nCIO, MHOXECTBO HATypajbHBIX UHCEl M €ro CBOMCTBA, H300pakeHHe
HATypaJIbHBIX YMCE] TOYKAMM HA YUCIOBOU NpsAMOM. Mcnosb30BaHUE CBOMCTB HAaTypalbHBIX YUCEN IIPU
pellIeHnN 3a1a4.

3anuch U YTeHHE HaATYPAJIbHBIX YUCEJ

Paznuune mexnay nudport u uyucinom. [lo3umpoHHas 3amUCh HATYPAJIbHOTO YHMCIA, MTOMECTHOE
3Ha4YeHue UQPBI, pa3psaabl U KJIACChl, COOTHOLIEHNE MEXKAY IBYMs COCETHUMH pa3psiIHbIMU €IMHHUIIAMU,
YTEHHE U 3alIUCh HATYPAJIBHBIX YHCEIL.

OxpyrieHue HATYPAJbHBIX YK ces
HeoOxonumocts okpyrienus. [IpaBuno okpyrieHus HaTypallbHbIX YHCEl.
CpaBHeHHe HATYPAJILHBIX YHCeJl, CpPaBHEHHUE ¢ YncjioM ()

IlonstTue o CpaBHCHHU YHUCCII, CPABHCHUC HATYpPAJIbHBIX YHCCI ApYyr € APYroMm u C Hy.]'IéM,
MaTEMAaTHYCCKas 3aIlIMCh CpaBHeHHﬁ, CII0COOBI CpaBHCHUSA YHUCCIIL.

Z[eﬁCTBHﬂ C HATYPAJBbHBIMH YUCJTAMH

Crnoxenue u BBIYUTAHNUEC, KOMIIOHCHTBI CJIOKCHHA U BBIYUTAHUA, CBA3b MCKAY HUMU, HAXOXKICHUC
CYMMBI M PA3HOCTH, U3MCHCHUC CYMMBI M PA3HOCTHU IIPpU HU3MCHCHHUH KOMIIOHCHTOB CJIOKCHHA U
BbIYUTaHUA.

YMHOXEHUE U JIeJIeHue, KOMIIOHEHThl YMHOKEHHUS U JIEJICHUs, CBSI3b MEX1Y HUMH, YMHOKEHUE U
CIIO)KCHHE B CTOJIOWK, JICJICHHE YTOJKOM, IPOBEpPKa pe3yibTaTa C MOMOIIBIO MPHUKUAKUA U OOpPaTHOTO
JIEUCTBUS.

[TepemMecTUTENBHBI U COYETATENBHBIN 3aKOHBI CIOXKEHHS U YMHOXCHHs], pacrpeleauTeIbHbIH
3aKOH YMHOXXEHUSI OTHOCHTEIBHO CIIOKEHUS, 000CHOBAHUE ANCOPUMMOS GbINOIHEHUL APUPMEMUYECKUX
oeticmeuil.

CremneHb ¢ HATYpaJbHBIM MOKa3aTe1eM

3amuchk 4uciia B BUJC CYMMBI paspAAHBIX Cllara€MbIiX, IMOPSAJOK BbIITOJTHCHUA I[GP'ICTBI/IP’I B
BBIPAXKCHUAX, COACPKAMUX CTCIICHb, BBIYUCIICHUC 3HAUYEeHUH BI)Ipa)KeHI/II\/JI, coacpKalux CTCIICHDb.

Yuc/ioBble BbIpAKEHUS
UucnoBoe BhIpaXEHUE U €r0 3HAaYEHUE, OPSAI0K BBIITOJHEHHS JEHCTBU.
Jenenue ¢ octaTkOM

HeHeHI/Ie C OCTAaTKOM Ha MHOXECTBC HATYpPAJIbHBIX YHCCII, ceolicmea OelleHUs ¢ OCMAamKOM.
HpaKTquCKI/Ie 3aa4u Ha ACJICHUEC C OCTAaTKOM.

CBoiicTBa ¥ NPU3HAKH 1€JTUMOCTH

CBoOWCTBO A€TUMOCTH CyMMBI (pazHocTH) Ha yucio. IlpusHaku genmumoctu Ha 2, 3, 5, 9, 10.
Ilpusnaxu denumocmu na 4, 6, 8, 11. JJokazamenscmeo npusnaxos oenumocmu. PelieHne NpakTH4ecKux
3aJ1a4 ¢ IPUMEHEHNEM IIPU3HAKOB JI€TTMMOCTH.

Pa3znokeHue ynucjaa HA IMPOCTbIC MHOYKUTEIN

[TpocTbie U cocTaBHBIE YUCIA, pewemo Ipamocghena.



PaznoxxeHne HaTypaJlbHOTO YMCJIa HAa MHOXUTEIU, pPAa3J0KEHHE HAa TMPOCThIE MHOXKHUTEIU.
Konuuecmeo oOenumeneii uucna, aneopumm pasnodxiceHus: 4ucia HA NPoOCcmvle MHOMCUMENU, OCHOBHASL
meopema apugmemuxu.

Auredpanyeckune BbIPaKeHHUs

Hcnonb3oBanue OykB Juisi 00O3HAUYEHUs] YHUCEJ, BBIUMCIEHUE 3HAYEHMs anreOpanyeckoro
BBIPQKEHUS, NPUMEHEHHE anreOpanvyecKux BBIPKEHUH [UIS 3alUCH CBOWCTB apH(PMETHUYECKUX
JeiicTBU, Mpeodpa3zoBaHue anreOpandecKux BBIPAKECHUH.

JleJMTe/ 1M M KpaTHbIE

Jlenurens v ero CBOKWCTBA, OOIIHI IETUTENh ABYX U Oosiee yucell, HaubOoIbIIuK OOITHI 1eTUTENb,
B3aMMHO IIPOCTHIC YHCIIA, HAXOXKICHUE HAMOOJIbIIIero oommero aeautens. KpaTtHoe u ero cBoiicta, olIiee
KpaTHOE NBYX H 0ojiee 4ucesd, HauMMEHbIee oOIee KpaTHOE, CIOCOOBl HAXOXKICHHS HAUMEHBIIETO
00IIero KpaTHOTO.

OO0bIKHOBEHHBIE IPOOH

Josst, 9acTh, ApoOHOE yuciio, ApoOb. JIpoOHOE YuClio Kak pe3ynbraT nesieHus. [IpaBuibHbIC U
HeTpaBUJIbHBIE IPOOH, CMEIIaHHas IPOOb (CMENIaHHOE YHCIIO).

3anuch HATypalpHOTO 4YHCIa B BUAE ApOoOM C 3aJlaHHBIM 3HaMEHaTelleM, IpeoOpa3oBaHHE
CMEIIaHHOM IpoOH B HEMPaBUIBHYIO JPOOb U HA0OOPOT.

[TpuBenenue apobeii k 00meMy 3HamMeHaTeno. CpaBHEeHHE OOBIKHOBEHHBIX JIPOOEH.

CrnoxxeHWE W BBIYMTAHWE OOBIKHOBEHHBIX IpOoOCiH. YMHOXKCHHE W JICJICHHE OOBIKHOBCHHBIX
npobeit. ApudmeTnueckre ASUCTBHS CO CMEIIaHHBIMU APOOSIMH.

Apubmernueckre IeiCTBUS C IPOOHBIMU YHCIAMHU. Cnocobbl payuoHanuzayuy 6bIYUCIeHULl U UX
npuUMeHeHUe npu 6bINOTHEeHUU OeUCmEUlL.

JecATHYHBIE 1POOH

Ilenas u papoOHast uacTH jecsaiTMUHOW JpoOu. IlpeoOpazoBaHue JecATHUYHBIX JpoOei B
oObIKHOBeHHbIE. CpaBHEHUE JECATUYHBIX ApoOel. CiokeHHe U BBIYMTAHME JAECATUYHBIX JPOOEH.
OxpyrieHue AECATHYHBIX JApoOei. YMHOXXEHHEe U JAeJeHHE AECATHYHBIX Jpobell. [Ipeobpazosanue
00bIKHOBeHHbIX Opobell 8 Decsimuutble Opoou. Koneunvle u beckoHeunvle decsimuyHvle OpoouU.

OTHomeHnne AByX Yuces

Macmraé Ha ruane u kaprte.llponopuuu. CBoiicTBa mpomnopiuii, NpUMEHEHHE NPONOpLUUN U
OTHOILIEHUH IIPU PELICHUN 3a/1a4.

Cpennee apudpmernyeckoe yucesa

Cpennee apudmerndeckoe AByx uucen. M3o0paxkeHue cpeaHero apuMeTuuecKkoro ABYX UYHCET
Ha YKCJIOBOM mMpsMoil. PeleHne mpakTHYecKWX 3afad C MPUMEHEHHEM CpPEIHEro apu(MeTHdecKoro.
Cpeonee apugpmemuyeckoe HeCKOIbKUX YUCEI.

IIpoueHTHI

[Toustue IMPOLCHTA. Briunciaenue IMPONCHTOB OT YHCIa W YHCIa IO HU3BCCTHOMY IIPOICHTY,
BBIPAKCHUC OTHOLICHUA B IPOLCHTAX. Pelienne HeCI0KHBIX MPAKTUYCCKUX 3a/la4 ¢ IPOUCHTAMHU.

JAnarpamMmbI

CronbuaThie U KpyroBbie auarpaMmbl. M3BieueHue wHGOpMaIMK U3 auarpamm. Mzobpasicenue
ouazpamm no 4Ucio8biM OAHHBIM.



ITono:kuTEAbHDBIE H OTPpHUIATEJIBbHBIC YUC/IA

N3o0pakeHune dncen Ha YHCIOBOM (KoopauHaTHON) npsmoi. CpaBHeHHE dnces. Monynb ducia,
reoMCTpruICCKad HHTCPIPECTAIHUA MOAYJIA 4YHCJia. HeﬁCTBHH C MNOJIOXUTCIIbHBIMU U OTPULATCIbHBIMHA
guciaaMid. MHOXKECTBO OEJIbIX YHUCCII.

ITousiTue o PALUOHAJIBHOM YHCIIE. Hepeuque npeacmaeﬂeﬂue 0 MHOJKCECmEe PAUUOHATbHbBIX
yucei. HeﬁCTBHH C pallMUOHAJIbHBIMHA YHCJIAMU.

EnuHunbsl u3mMepeHMii: JUIMHBI, TUIOMIAIH, 00bEMA, MACChl, BPEMEHH, CKOPOCTU. 3aBHUCHMOCTH
MEXKY €IUHUIAMH U3MEPEHUS KaKI0W BEIUYMHBI. 3aBUCUMOCTH MEXYy BEJIUYUHAMU: CKOPOCTh, BpEM,
paccTosiHuE; TPOU3BOUTEIIBHOCTD, BpeMs, paboTa; 11eHa, KOJTUYECTBO, CTOUMOCTbD.

3agauu Ha Bce apupMeTHYECKHUE AeliCTBUS

Pemenne TekcToBbIX 3amau apudmeTHueckuMm crnocobom. lcmonb3oBanue TaONHI, CXEM,
YepTexe, APYrux CPeiCTB MPEACTAaBICHUS JaHHBIX MIPU PEIICHUH 3aJauu.

3agaum Ha IBUKEeHHUE, PA00TYy M MOKYIIKH

Pemenrie HECNOXKHBIX 3a7ad4 Ha JBUKCHHE B MPOTHBOIIOJIOKHBIX HAIMPABICHUSX, B OJHOM
HaIpaBJICHUHU, ABUXKCHHC I10 PCKC II0 TCUCHUIO U IIPOTHB TCUCHUA. Pemenue 3aaa4 Ha COBMCECTHYIO
paboty. [IpumeneHnue apodeii pu perIeHuH 3a/ad.

38[{3‘11/1 Ha 9aCTHU, D0JH, IIPOUECHTHI

Pemenue 3a1a4 Ha HaXOXKACHHUE YaCTU YKCIIA M YKCIIA [0 ero yacTy. Pemenue 3a1a4y Ha MPOLIEHTHI
u ponu. [Ipumenenne nponopuuii pu peleHuy 3aay.

Jlormueckue 3agaun

Perienrie HECNOXXHBIX JIOTUYECKUX 3ajad. PeuieHue no2uyeckux 3a0ay ¢ nomowwro 2pagos,
mabauy.

OcHoBHbIE METO/IbI pellieHNs] TEKCTOBBIX 3aJa4: apupMeTHIECKHii, mepedop BapHaHTOB.
Haruasanas reomerpus

Ourypsl B oKpyxkatoiiem mupe. Harnsausle npeacraBneHust o Gurypax Ha IJIOCKOCTH: TpsimMas,
OTpPE30K, JIy4, yroJj, JIOMaHasi, MHOTOYTOJIbBHUK, OKPY>KHOCTb, KPYT. UeThIpEeXyTrOJbHUK, MPSIMOYTOJIbHUK,
KkBajpar. TpeyronpHUK, 6udbl mpeyeonrvruxos. Ilpasunrvhvie muocoyeonbHuky. 300paxkeHne OCHOBHBIX
reOMETpUYeCKuX QGuryp. Bszaumnoe pacnonodceHue O08YX HpPAMbBIX, O08YX OKPYIHCHOCHEU, NPAMOU U
okpyacHocmu. JInHa oTpeska, JIoMaHo. EnuHuiel usmepenus mmHbl. [loctpoeHue oTpe3ka 3agaHHON
JuiiHbBL. Buasl yrios. I'pamycHas mepa yruma. M3MepeHne M NOCTPOEHHE YIJIOB C IOMOIIBIO
TpaHCHOPTHPA.

[Tepumerp wmHOTOyronbHHKA. [loHSATHE mOmEAAN (GUTYpBI, €TUHUIBI WU3MEPEHHS IUIOIIAH.
[Tnomane TpsSIMOYTOJIBHHMKA, KBajapaTa. [IpuOImkeHHOe HW3MepeHHe TUIomand (UTYp Ha KJISTYaTOu
Oymare. Pasnogenukue ghucypoi.

Harnsanele npezncraBieHHs O NPOCTPAHCTBEHHBIX (urypax: KyO, mapajulelenuiies, Mpu3Ma,
nupamua, map, cepa, Konyc, IMHAp. M300pakenne npocTpaHCTBEHHBIX Guryp. Ilpumepol ceuenuii.
Mnozcocpannuxu. Ilpasunvrvie muocozpannuxu. lIpumepsl pa3BepTOK MHOIOIPDaHHHMKOB, LWJIMHApA H
koHyca. [Tonarue oobema; equHuIBI 00beMa. OOBEM NPAMOYTOJIBLHOIO NapayljieNenunesa, Kyoa.

[Tonsitue o pasenctBe Quryp. LlenTpanbHas, oceBas U 3epkaavbHas cuMMeTpuu. M3o00paxenue
CUMMETPUYHBIX (puryp. Pemenne npakTuueckux 3a1a4 ¢ IpUMEHEHUEM MPOCTEHIINX CBOMCTB (Uryp.



HcTropust MaTeMaTUKHU

Tosenenue yughp, 6yxs, uepoenugos 6 npoyecce cuéma u pacnpeoenenus npooykmos Ha /[peernem
brusicnem Bocmoke. Ceazb ¢ Heonumuueckot pegonoyuetl.

Poowcoenue wecmuoecamepuunou cucmemol  cuucnenus. llosenenue Oecamuunou 3anucu
yucen.Pooicoenue u pazeumue apugpmemuxu namypanvuwix uucen. HOK, HO/I, npocmule uucna. Pewemo
Opamocgena.

Tossnenue Hyns u ompuyamenvHulx yucen 8 mamemamuxe opesnocmu. Ponv Juogpanma. [louemy

(<1)(~1)=+17

/lpobu 6 Basunone, Ecunme, Pume. Omkpovimue decamuunuvlx Opodeu. Cmapunhule cucmemsl mep.
Jecamuunvie Opobu u mempuueckas cucmema mep. Jl. Maenuyxuii.

Conep:xxaHue Kypca MaTeMaTuKH B 7-9 kJaccax
Anareopa
PanunonajJbHBIE YHCIA

MHoxecTBO  panMoHaiIbHBIX uuces. CpaBHEHME palMOHAlIbHBIX uHcen. JledcTBus c
palMoHATBHBIMU YuciIaMu. [lpedcmasnenue payuoHaibHo20 Yucia 0ecamuyHol Opoosio.

HppaunonanbHbie Yncia

IlonsiTe WppalMOHANBHOTO 4YHcia. Pacno3HaBaHWe HppalMOHAIBHBIX uucen. [Ipumepst

J0Ka3arenbecTB B anredpe. MppauuoHanbHOCTh uuciIa J2 IIpumenenue B reomerpun. Cpaguenue
uppayuonanbruix yucen. Muosicecmeo oeticmeumenvuvix yucen.Todcoecmeennvie npeobpazosaniis

YucnoBble M OyKBeHHBbIC BbIpaskeHHsl BbIpakeHHe ¢ NEPEMEHHON. 3HAUEHUE BBIPAXKECHUS.
IToncraHoBKa BEIpaXKEHUM BMECTO MIEPEMEHHBIX.

Lenble BoIpaxeHUst

Crenenp ¢ HAaTypaJIbHbIM IIOKa3aTeJICM U e€ CBOICTBA. Hp606p8.30BaHI/IH B]':;Ipa)KeHPIfI,
COACPIKAIINUX CTCIICHU C HATYPAJIbHBIM ITOKA3aTCIICM.

OpHowneH, MHOrowieH. [IeficTBUS ¢ OJHOYJIEHAMM W MHOIOWIEHaMHU (CIOXEHHE, BbIUMTAHUE,
yMHOXeHHE). DOopMynbl COKpAIIEHHOTO YMHOKEHHUS: Pa3HOCTh KBAaJpaTOB, KBAAPAaT CYMMBI U Pa3HOCTH.
Pa3noxeHre MHOrouwleHa Ha MHOXKUTEIM: BBIHECEHHME OOIIEro MHOXMTENIS 3a CKOOKHU, 2pynnuposka,
npumenenue Qopmyn coKpawénHoz2o ymuoodcenus. Keaopammuwiti mpéxunen, pasznosicenue K6aopamuo2o
MPEXUNIEHA HA MHONCUMENU.

JIpoOHO-panMOHAIbHBIE BHIPAKEHUS

Cremnenb ¢ nensiM mokaszareneMm. I[IpeoOpazoBanue MpOOHO-TMHEHHBIX BBIPAKEHUN: CIOKEHUE,
YMHOXXEHHE, JeleHue. Areeopauueckas O0pobwv./Jonycmumvle 3HA4YeHUsI NEPEMEHHbIX 6 OpOOHO-
payuonanvhvix evipadicenusx. Cokpawenue anceopauueckux opobdei. Ilpusedenue ancedpauyecKux
Opobell Kk obwemy 3uamenamento. [eiicmeus ¢ aneeopauveckumu OpoOAMU: CILOJdHCEHUE, BbIYUMAHUE,
VMHOOJICEHUe, OelleHue, 8036edenue 8 cmenenv.lIpeobpazosanue 8bipadicenutl, CO0epHCAuUX 3HAK MOOYIIA.

KBaaparubie kopHu

Apudmernueckuil KBaJpaTHbIN KopeHb. [IpeoOpazoBaHme BbIpaKEHUH, COAECPIKAIINX KBapaTHbIE
KOPHHU: YMHOXKEHHE, JI€JIC€HHUE, BBIHECEHUE MHOXKMUTEINS U3-1I0Jl 3HAKa KOPHS, GHECeHUue MHOMCUmes noo
3HAK KOPHSL.



PaBencrBa
YucnoBoe paBeHCcTBO. CBOMCTBA YNCIIOBBIX PaBEHCTB. PAaBEHCTBO C MEpEMEHHOM.
YpaBHeHus

[ToHsTHE ypaBHEHUSI W KOpHS ypaBHEHHS. [Ipedcmasienue O pPABHOCUTLHOCMIU YPAGHEHUIL.
Obnacmo onpedenenus ypasHenus: (001aCMb 00Ny CMUMbBIX 3HAYEHUU NePeMEHHOL).

JIuneiiHOe ypaBHeHHE H €ro KOPHH

Peuienue nuHENHBIX ypaBHEHUU. Jluneiinoe ypaemnenue c napamempom. Konuuecmeo kopheu
JIUHEUHO020 YypasHeHus. PeuieHue TuHetiHbIX YPasHEeHUl ¢ NapamempoM.

KBaapaTHoe ypaBHeHHE U €r0 KOPHHU

KBanparuble ypaBHeHus. HemonHble KBagpaTHble ypaBHEHHS. JIMCKpUMHHAHT KBaJpaTHOTO
ypaBHeHUsl. DopMmyna KOpHEW KBaJIpaTHOIO ypaBHEHUs. Teopema Buema. Teopema, obpammnas meopeme
Buema. Pemienue KBaJpaTHBIX YpaBHEHUMN:MCIONb30BaHUE (OPMYNIBI IS HAXOXKACHUS KOpHEH,
epagpuyeckull mMemoo peuienus, pa3iodiceHue HAa MHOXNCUmenu, noobop KOpHell ¢ UCHOIb308aAHUEM
meopemvl  Buema. Konuuecmeo KopHell K8AOpAMHO20 YPAGHEHUS 6 3A8UCUMOCMU OM €20
ouckpumunanma. bukeadpammuvie ypasnenus. Ypaeuenus, ceooumvle K JUHEUHLIM U KE8AOPAMHBIM.
Keaopammnuie ypasnuenus ¢ napamempom.

JIpoOHO-panuoHaIbHbIC yPABHEHUS

Pemennie mpocTeimux apoOHO-THMHEWHBIX ypaBHEHUH. Pewenue OpoOHO-payuoOHANIbHBIX
ypasHenuil. Memoovl peuwienus ypasHeHuil: Memoobl PAGHOCULbHBIX NPeodpa306aHull, Memoo 3aMeHbl
nepemenHol, epaguueckuti memoo. Hcnonvzosanue ceolicmé @QyHKyuti npu peweHuu YpagHeHUil.

IIpocmeriuue uppayuonanvhvie ypasHenus uoa \/ f(x)=a, \/ f(x)= \/ g(x) .Vpasnenus sudax" =a

.ypa6H€H1/lﬂ 6 YeblX YUciax.
Cucrembl ypaBHeHUH

VYpaBHEHHE ¢ AByMs NEpEeMEHHBIMU. JIMHENHOE ypaBHEHUE C IBYMsI IEPEMEHHBIMU. [Ipsavas Kak
epaguyeckas unmepnpemayus IUHEUHO20 YpasHenus ¢ 08yMsa nepemenHvimu. IIOHATHE CUCTEMBI
ypaBHeHUM. Pemienne cucteMsl ypaBHEHUH. MeTOABI pEHIEHUsI CUCTEM JIMHEHHBIX YPaBHEHHU C JBYMS
NEPEMEHHBIMU: epaguuecKuti mMemoo, Memoo CI0JHCeHUs, METOJ TOACTaHOBKHU. Cucmemvl NUHEHbIX
VPasHeHuil ¢ napamempom.

HepaBencrBa

YucnoBbie HCpPaBCHCTBA. CBOICTBAa YHCIOBEIX HCPAaBCHCTB. HpOBCpKa CIIpaBCJINBOCTH
HCPABCHCTB IIPU 3aJaHHBIX 3HAYCHUAX IICPCMCHHLIX.

HepaBenctBo ¢ mnepemenHoil. Ctporme u HecTporue HepaBeHCTBa. (Oobracmb onpeoenenus
Hepagencmea (0bnacmes 00NyCMUMbIX 3HA4YeHUl nepemenHotl). Perenne TuHeHbIX HEPaBEHCTB.

Keaopamnoe nepasencmeo u eco pewienus. Pewenue xeaopamuuvlx Hepagencme: UCHOIb308AHUE
ceolicme u epagura KeaopamuuHou @QYHKYuu, Memoo UHMEPBALos. 3anuco peuienus KeaopamHozo
HepageHcmaa.

Pewenue yenvix u OpoOHO-payUOHANbHBIX HEPABEHCNE MEMOO0OM UHMEPBAILO8.
Cucrembl HepaBeHCTB

CucreMbl HEpaBEHCTB C OJHOM NIEPEMEHHON. PellleHne cucteM HEpaBeHCTB ¢ OHON NEPEMEHHOM:!
JUHEUHBIX, Kéadpamubvix. VI300pakeHne penieHus CUCTEMbl HEPABEHCTB HAa YMCIIOBOW MPSIMOM. 3aruch
pelIeHusl CUCTEMbI HEPABEHCTB.

QyHxyuu
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HonusiTne pyHKuUM

JlekapTOBBI KOOpIWHATHI Ha IUIOCKOCTH. DOpMUpOBaHHE IMPEICTABICHUH O MeETalpeIMETHOM
MOHATUU «KOOpAMHATHI». CrocoObl 3amaHus (YHKUWN: aHANUTUYECKUH, rpaduuecKuil, TaOIMYHBIN.
I'padux dynkuuu. [Ipumepsr GyHKIHIA, MOTydaeMbIX B MPOIECCE UCCIEAOBAHUS PA3IHUHBIX PEaTbHBIX
MIPOLIECCOB U PEIIeHUS 3a/1a4. 3HaueHne QyHKIUU B Touke. CBolicTBa (yHKIMI: 00JIACTh OMPEICICHHUS,
MHOXKECTBO 3HAYCHHW, HYJHU, MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, YEMHOCHb/HEUEMHOCHb, TIPOMEKYTKU
BO3pacTaHuss M yObIBaHWs, HamOOJIblllee M HauMEHbIlee 3HauyeHus. lccnemoBanue (QyHKIUHM 1O €€
rpaduky. [lpedcmasnenue 06 acumnmomax. Henpepvisnocmo gpynxkyuu. Kycouno 3zadamnvle ¢pynxyuu.

JIuneiinas pyHKUusA

CgoiictBa W rpaduk JuHEeHHOH (yHKIMH. YTI0BOW KodpduumeHT npsmoi. PacmomokeHue
rpaduKa JTUHEHHOW (YHKIMH B 3aBUCHUMOCTH OT €€ yrioBoro ko3ddguuueHta u CBOOOJHOTO HieHA.
Haxoorcoenue kosgpguyuenmos nuneunou GyHKyuu no 3a0aHHbIM YCAOBUAM: NPOXONCOEHUE NPAMOL
uepez 06e MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, HNPOXONHCOEHUe NPAMOU yepe3 OAHHYIO MOUYKY U
NapanieibHo OaHHOU NPSMOU.

KBaaparuunas gyHkumus

CaoticTBa u rpaduk kBagpatndHon GyHKIUM (rapadona). Ilocmpoenue epaghurxa Kkeaopamuuro
@yukyuu no mouxam. HaxoxaeHue Hyned KBaIpPaTUYHON GYHKIHMH, MHOJCECMEA 3HAYEHUL,
NPOMENCYMKOB 3HAKONOCHOSHCMEA, NPOMENCYMKOE8 MOHOMOHHOCHIU.

. k k
OdpartHas nponopuuoHajibHOcTh CBolicTBa pyHKIUM Yy =—Y = —. I'unep6oia.
X X

I'paguxu ynxyuii. Ilpeobpaszoeanue zpaguxa pynkyuu Y = f(X) ona nocmpoenus epagpuxos

k
pyuryuii 6uoa y = af (kx+b)+c .Ipaguru pynxyuil y=a+x—+b, y=+/x,y=%x, y=[x.

ITocienoBaTeIbHOCTH H POTPeCcCUU

UYucnoBas mnocieaoBaTeabHOCTh. [IpuMepsl 4YMCIOBBIX TOCIENOBaTENbHOCTEH. beckoHeuHble
MOCJIeIOBAaTEIbHOCTH. ApudMeTnyeckas mporpeccus u e€ cBoicTBa. ['eoMerpuyeckas Mporpeccus.
Dopmyna obwezo unreHa u cymmuvl N NEPEbIX YIEHO8 APUPDMEMUYECKOU U 2eOMeMPULecKol NPocpeccull.
CXOO}IM/;CI}ZC}I ceomempudecKas npoepeccusl.

3agaun Ha Bce apuMeTHYECKHE AeHCTBUSA

Perienne TEKCTOBBIX 3adad apI/I(i)MCTI/I‘leCKI/IM criocooom. Mcnonb3oBaHue Ta6J'II/II_[, CXEM,
LIepTe)KeI\/’I, APYrux CpeaACTB MPEACTABICHUA JAHHBIX ITPpU PCIICHUN 3a/{a4H.

3agauun Ha IBMKeHHe, pa00Ty M MOKYNIKH

AHann3 BO3MOKHBIX CI/ITyaHI/Iﬁ B3aMMHOT'O PacCIIOJIOXKCHUSA 00BEKTOB opu UX JIBUKCHUU,
COOTHOIIEHUS] 00bEMOB BBITIOJIHAEMBIX padOT IIPU COBMECTHOM paboTe.

3agayu HA YACTH, 101, POIEHTHI

Pemenne 3a1ay Ha HaXOXKJAEHUE YACTH YUCIA M YMCTIA TI0 €ro 4yacTu. Pemenune 3a1a4 Ha IPOLEHTHI
n nonu. [Ipumenenne nponopuuil npyu penieHuu 3a1ad.

Jlornueckue 3anauu Perienue noruueckux 3anad. PerieHue JOrHMuYecKuX 3a7ad € MOMOIIbIO
rpadoB, TaOIHII.

OcHOBHBIE METO/IbI pelIeHus] TEKCTOBBIX 3a71a4: apuPMETHUCCKUIA, anreOpandeckuit, mepedop
BapuaHTOB. [lepBUYHBIC TpEACTAaBICHHS O APYrUX METOAaX pelIeHHsl 3agad (TeoOMETpUYecKHe |
rpaduvecKrue METO/Ibl).
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CrarucTUKa U TeOpus BEepOSATHOCTE
Crarucruka

TabnuuHoe M rpaduueckoe NpEICTaBICHUE IaHHBIX, CTOJOYATBIE M KPYTOBblE IHarpaMMbl,
rpaduky, TpPUMEHEHWE AWarpaMM M TpadUKOB ISl OMHCAHUS 3aBUCUMOCTCH pEalbHBIX BEIHYHH,
u3BJIeYeHHE HHPOpMAIMK U3 Tabuul, AuarpaMMm # rpapukoB. OnucartenbHble CTaTUCTHYECKHE
MOKa3aTeIl 4YHCIOBBIX HAOOpOB: cpelaHee apuMeTHdecKoe, Meouana, HauOosbliee W HauMEHbIIee
3HaueHus. Mepbl pacceuBaHMs: pa3MaX, oucnepcus u cmarHoapmuoe omkioHenue. CiydaiiHas
M3MEHUYUBOCTb. MI3MEHUMBOCTD IpU U3MEPEHUSX. Pewarowue npasuia. 3akOHOMEPHOCMU 8 USMEHUUBBIX
GeUUUHAX.

Cayuaiinble coObITHS

CrnyvaiiHple ONBITBI  (PKCHEPUMEHTHI), JJIEMEHTApPHBIE ClIydailHble COOBITHUS  (MCXOJBI).
BeposiTHOCTH 311€MeHTapHBIX cOObITHH. COOBITHSA B CIy4alHBIX SKCIEPUMEHTaX U OJaronpusATCTBYIOIINE
JJIEMEHTapHbIE COOBITHS. BeposTHOCTH ciay4aiHbIX cOObITHH. ONBITHL €  PaBHOBO3MOXKHBIMHU
3JIEMEHTapHbBIMH  cOOBITUsAMU. Kilaccuueckre BepOSTHOCTHBIE OINBITHI C HCIOJb30BAHUEM MOHET,
KkyoukoB. [IpencraBienue coOBITHH ¢ TOMOIIBIO auarpamMMm Oisepa. [IpoTHBOIONOXKHBIE COOBITHSA,
oObenuHeHne M 1epecedeHue coObITHil. IlpaBuino cioxxenuss BepositHocTed. CiyuaillHbIN BBIOOD.
[IpencraBieHne 3KCIiepuMEHTa B BHJE JepeBa. He3aBucumbie cOOBITHS. YMHOKEHHE BEPOSTHOCTEU
He3aBUCUMBIX coObITHH. [locnenoBarenbHble He3aBUCHMBIE UcibITaHus. [IpeacraBienue o He3aBUCUMBIX
COOBITHSX B )KH3HH.

Inemenmovl KOMOUHAMOPUKU

Ilpasuno ymuoogicenus, nepecmanogku, gaxmopuan uyucia. Couyemaunus u 4uUcio coO4emaHuil.
Dopmyna yucna cowemanuu. Tpeyeonvnux Ilackans. Onvimsl ¢ OOALWUM YUCIOM PABHOBOIMONCHBIX
S/1eMeHmapHblx cobbimul. Bviuucienue eeposmuocmeli 6 OnbIMAx C NPUMEHEHUeM KOMOUHAMOPHBIX
Gopmyn. HUcnomanua bepuynnu. Ycnex u neyoaua. Beposmuocmu cobvimuii 6 cepuu UCHbIMAHULL
bepuynnu.

Cnyuaiinvle 6enuvunbl

3uaxomemeo co C]ZyllaleblMu eelUYUHAMU HA npumepax KOHEYHblX ducxpemﬂblx C]ZyltalZHblx
6ENTUYUH. Pacnpe()eﬂeyue GQPOEMHOCmeL?. Mamemamuueckoe oxcudarnue. Ceolicmea Mamemamuyeckoeo
ooicuoanus. Ilonamue o 3axone OoabLUUX YUCEL. HsmepeHue 6€pO}ZmHOCm€12. HpuMeHeHue 3aKOHA
oonbuwiux yucen 6 coyuojiocuu, cmpaxoeaHuu, 6 30pa600xpaHeHuu, obecnevyenuu 0OezonacHocmu
Hacenerus 6 Vp€36bl'{al/lele cumyayusix.

I'eomerpus
@urypsl B reoOMeTPHH U B OKPYKaloLeM MHpe

I'eomerpuueckas ¢urypa. dopmupoBaHuEe TMPEACTABICHUH O METANPEIMETHOM TOHSITHH
«bpurypa». Touka, TUHUS, OTPE3OK, MpsMasi, Ty4, JOMaHas, MIOCKOCTh, YroJ, OMCCEKTpHca yria u eé
CBOKCTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKHU, KPYT.

OceBast cuMmMeTpHst reoMmeTpudeckux Guryp. LleHTpanbHas cuMMETpuUsi TeOMETPUYECKUX UTYP.
MHOroyroJbHUKH

MHOFOYTOJILHI/IK, €ro dJIEMEHTHI U €ro CBoicTBa. Pacro3HaBaHue HCKOTOPBIX MHOT'OYI'OJIbLHUKOB.
Bbmymwe U HeeblnyKjible MHO20)Y2O0IbHUKU. HpaBI/IJ'ILHLIe MHOT'OYT'OJIbHUKHU.

Tpeyronbuuku.  BeicoTta, MenuaHa, OuccekTpuca, CpeaHsiss  JHUHHUS  TPEyroJibHHKA.
PaBHOOE/IpEHHBI  TPEyrodbHHK, €ro CBOWCTBAa M TpPU3HAKW. PaBHOCTOPOHHUN TPEYroJIbHUK.
[IpssMOyTronbHBINA, OCTPOYrOJbHBIMA, TYNOYIOJbHBIM TPEYroJbHUKH. BHEIIHWE yribl TpeyrojabHHKA.
HepaBeHncTBO TpeyrosibHUKA.
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Yerpipéxyronpuuku. [lapamienorpamm, poM0O, TNpPSAMOYTOJBHUK, KBajgpaT, Tpameuus,
paBHOOenpeHHass Tpanenus. CBolicTBa W INpHU3HAKM TMapajuiejgorpamma, pomOa, MIpSIMOYTIOJbHUKA,
KBaJpara.

OKpyKXHOCTb, KPyT

OKPY)KHOCTB, KpyT, UX 3JICMCHTBI U CBOﬁCTBa; HECHTpaJIbHBIC U BIIMCAHHBIC YIJIBI. KacarenwHas u
cekyujiad K OKPYKHOCTHU, UX ceoticmea. BrucaHHbIe U OIKMCAHHBIC OKPYXHOCTH IJIA TPCYTOJIbHUKOB,
UEMblpéxyZOﬂbHMKOG, npasulbHblX MHO20Y20/IbHUKOE.

I'eomeTpuueckue Gurypnl B npocTpaHcTBe (00bEMHBIE TeJa)

Mmnozocpannuk u e2o 21emenmvl. Hazeanus MHO20CPAHHUKOS C PA3HLIM NOJONCEHUEM U
Konuuecmeom 2pawnei. IlepBUUHbBIE TMpEICTAaBICHUS O MUPaMUJE, MapajlieNenurene, npusme, cdepe,
uiape, HWIMHAPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIIINX CBONCTBAX.

PaBencTBO (puryp
CBolicTBa paBHBIX TPEYrOJbHUKOB. IIpU3HaKu paBeHCTBA TPEYTOJIBHUKOB.
IHapanaeJbHOCTH NPAMBIX

[Ipu3Hakyu U CBOWMCTBA MapauICIbHBIX NPAMBIX. Axcuoma napaiiearvHocmu Eexiuda. Teopema
Daneca.

IlepnenauKyasipHbIe NPSIMbIE

[Tpsimoit yron. [lepnenaukynsip k npsmoil. Haknonnas, npoekiusi. CepeAMHHBINA TEPIICHINKYISP
K oTpe3Ky. Ceolicmea u npusHaxu nepneHoOUKyIAPHOCIU.

Ilooooue

IIponopyuonanvrvie ompesku, nooodoue gueyp. Ilooobnvie mpeyzonvruku. [lpuznaxu nodobust.
B3aumHoe pacnoJiokeHue IPSIMON U OKPYKHOCTH, 08YX OKPYHCHOCTEL.
Beanuunnsl

[lonsitue Benuuuusbl. Jnuna. U3mepenue aivnbl. Enuauiel usmepenus JUiMHbl. BennuuHa yria.
I'pagycHas mepa yrna. Ilonarue o niomaau miockoi purypsl u e€ cBoiicrBax. M3mepenue miomaaei.
Enunaunbr u3mepenus mnomanu.lIpeacrapnenue o6 o0wéme u ero cBoiicTBax. M3mepenne oOBEMa.
Enunanibr usmepenus 00bEMOB.

I/I3Mep9HI/IH MU BBIYUMCJICHUA

WHCTpyMEHTBI JUIsi W3MEPEHUNM U IIOCTPOCHHUM; W3MEPEHUE U BBIYKMCICHHE YIJIOB, JIMH
(pacctosHuii), miomaned. TpuroHomerpuueckue GYHKIUHM OCTPOTO yria B HPSIMOYTOJIbHOM
TpeyronbHuke Ipuconomempuieckue QyHKyuu mynoz2o y2ida. BerauciieHue 3J€MEHTOB TPEyroJIbHUKOB C
WCIIOJIb30BAHUEM  TPUTOHOMETPUYECKMX  COOTHOHIEHWH. POopMynbl  IUIOMAAM  TPEYrOJIbHUKA,
napajiesiorpaMMa M ero 4YacTHBIX BUJIOB, (POPMYJIbI JITMHBI OKPY>KHOCTH M TUIOIIAAHN Kpyra. CpaBHEHHE U
BeluKciIeHue miomaneil. Teopema Iudaropa. Teopema cunycos. Teopema kocumycos.

Paccrosinusn

Paccrosiane mexy Toukamu. Paccrostaue ot Touku 10 mpaMoil. Paccmosinue mexcoy gueypamu.
T'eomempuueckue  nocmpoenusl eoMeTpUYeCKUE  TOCTPOEHMsS  JUld  WJUIIOCTPAllUUM  CBOMCTB
reoOMeTPHUECKUX (HUryp.

WHCTpyMEHTBI 171 MOCTPOEHWI: LUPKYJb, JIMHEHKA, YrOJbHUK. [Ipocmetiwiue nocmpoenus
YupKyriem U JIUHElKoU: nocmpoeHue OUCCeKmpUcul yend, NepneHouxkyisapa K npsamou, yend, pPagHo20
OanHoM),
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Ilocmpoenue mpey201bHUKO8 NO MPEM CMOPOHAM, O8YM CHIOPOHAM U Yely Medcoy HUMU,
CMOpOHe U 08YM Npuiedcawjum K Hei yenam. /lenenue ompesxka 6 0anHom omuoutenuu. I eomempuueckue
npeoobpazosansl

IIpeoGpa3oBanus

[Tonsitue mpeoOpa3oBanus. [IpeacTaBieHHe O METANPEAMETHOM IOHATHH «IIPEOOpa3OBaHUC).
Tlooobue.

JIBuKeHUsI

OceBas ¥ LIEHTpalibHasi CUMMETPUS, HOBOpPOM U napaielvhsiii neperoc. Kombunayuu 08udicenuti
HA NJIOCKOCMU U UX C8OUCMEA.

BekTops!

BeKTopsl 1 KOOPAMHATHI HA IUNIOCKOCTH
[TonsiTue BekTOpa, AEHCTBUS HAJ BEKTOpaMH, UCIIOJIb30BAHUE BEKTOPOB B (hU3HKeE, pasznodicenue sekmopa
Ha cocmasnAlowue, CKAIAPHOe NPoU3eeoeHue.

Koopaunarsi

OcHOBHbIE TTOHSITHS, KOOPAUHATHI BEKTOPA, PACCTOSTHUE MEXKIY TouKamMu. KoopuHaThl cepenHbl
oTpe3ka. YpaHenus ¢uryp. IlpuMeHeHue BEKTOpPOB U KOOPAMHAT MAJSl PELICHUS MPOCTEHUIINX
reOMEeTPUUYECKUX 3a7au.

Hcropust MaTeMaTuKH

Bo3ankHoBenne MaTeMaTHKH Kak HAayKH, OTallbl eé Pa3BUTHA. OcHOBHBIE pasaciibl MaTCMaTHUKU.
BBII{&IOIIII/IGC?I MAaTE€MAaTUKN U UX BKJIaJ B Pa3BUTHC HAYKU.

beckoHEeYHOCTh MHOXECTBA MPOCTBIX 4Kcen. Ynucena U AJuHBL OTPE3KOB. PanuoHanbHbIE YncIia.
[TorpeOHOCTE B MpparmoHanbHbIx uyncnax. llkona [Tudaropa

3apoxeHue anreOpsl B Henpax apupmeTuku. An-Xopesmu. PoxxaeHne OyKBeHHOW CHMBOJIMKH.
[I.depma, ®@. Buer, P. Jlexkapt. Mcropus Bompoca 0 HaXOXA€HHUU (OpMyJ KOpHEH anredpandeckux
ypaBHEHUH cTeneHel, bonbpmux uyetblpéx. H. Tapranes, [x. Kapnano, H.X. A6ens, O.I'anya.

[TosiBNieHHe MeTO/la KOOPJAUHAT, MO3BOJISIOIIETO MEPEBOJAUTh TEOMETPHUECKHE OOBEKThI Ha S3BIK
anreopsl. [losBnenne rpadukoB dyakumit. P. [exaprt, II. depma. Ilpumepsl pa3iuyuHBIX CHUCTEM
KOOpJMHAT.

3amaua Jleonapno IIuzanckoro (PubonHayum) o Kponukax, uyucia DubOoHayun. 3amaya o
maxmaTHOM 1ocke. CXOAMMOCTh T€OMETPUUECKON MPOTPECCUU.

Hcrokn Teopuu BEpOSTHOCTEH: CTpaxoBoe neino, asaprHele urpel. II. ®depma, b.Ilackans, 1.
bepnymnu, A.H.Konmoropos.

Ot 3emnenenus k reomerpun. [ludarop u ero mkona. danec, Apxumen. [lnaron u Apucrtorens.
[TocTpoeHnue mpaBUIBHBIX MHOTOYTONBHHKOB. Tpuccekiusi yrima. KBaapatypa kpyra. YaBoeHue kyoa.
Ucropus uucna m. 3omoroe ceuenue. «Hauana» Esxmmna. JI Ditnep, H.U.Jlo6aueBckuii. Uctopus msaroro
nocrynara.l'eomeTpus u UCKyccTBO. [ eoMeTprueckre 3aKkOHOMEPHOCTH OKPY>KaIOLIEro MHUpA.

ActpoHomus u reomeTpus. YTo U Kak y3Haiu AHakcarop, DpaTtocheH U Apucrtapx o pazmepax
Jlynsl, 3emuin m Connua. Paccrostaus ot 3emum o Jlynsl n Connua. M3Mepenue pacctosHus OT 3emin
1o Mapca.

Ponb poccniickux yu€Hbix B pazButun matematuku: JI.Jinep. H.W.Jlo6aueBckwuii, [1.J1.YeObIieB,
C. Kosanesckas, A.H.Konmoropos. Matematuka B pazsutuu Poccun: Iletp |, mkona maremMarnyeckux u
HaBHWTAlIKUX HayK, pa3BuTue poccuiickoro dmora, A.H.KpsutoB. Kocmudeckas mnporpamma u
M.B .Kenapir.
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ITo okoHYaHUM 00y4eHHs BBHINYCKHHK:

Hayuurcsa

* IOHUMAaTh OCOOCHHOCTHU JACCATUYHON CUCTEMbI CUMCIICHUS;

* OIIEPUPOBATh MOHATUAMH, CBSI3aHHBIMHU C JACIMMOCTBIO HATYPaIbHBIX YUCE,

* BEIp@XKaTh YMCJIA B HKBUBAJICHTHBIX (pOpMax, BbIOMpas Hamboiee MOAXOIAIIYIO B 3aBUCHMOCTH
OT KOHKPETHOU CUTYyaluu;

¢ CpaBHUBATH U yHOPAAOYUBATH PAIMOHAJIBHBIC YUCJIA;

* BBIIOJIHATD BBIYMCIICHHS C PALMOHAIIBHBIMU YHUCIIAMH, COYETAs] YCTHBIE U MHUCbMEHHBIE MMPUEMBI
BBIYMCIICHU M, IPUMEHEHUE KAIBKYJISATOPA;

* UCIIOJIb30BaTh IIOHATUSA U YMEHHUS, CBA3aHHBIC C IIPONIOPLIUOHAIBHOCTBIO BEJIUYUH, IIPOLICHTAMY,
B XOJ€ PCLICHUSA MaTeMaTU4YeCKUX 3a1ad U 3a1a4 U3 CMEXKHBIX IIPEAMETOB, BBIIOJIHATH HECIOKHBIC
[IPAKTUYECKUE PACUETHI.

BblnyCKHuK noJjtydun 603MOACHOCNIb.
® NO3HAKOMUMbCA C NOZUYUOHHBIMU CUCMEMAMU CHUCTIEHUA C OCHOBAHUAMU, OMIUYHBIMU OM ]0,
‘yZ]ly6Ml’l’Zb u pazeumos npedcmaeﬂeﬂuﬂ O HaAmMypajlbHblX YUciax u CcBOUCMEax deﬂuMocmu;

* HAYYUMbCS UCNONIL308AMb NPUEMDL, PAYUOHATUSUPYIOWUE 8bIYUCTEHUs, NPUOOPeCmU NPUBLIUKY
KOHMPOAUPOBAMb BbIUUCTEHUSA, 8bIOUPASL NOOX0OAWULL OJIsL CUMYAYUU CHOCOD.

JeiicTBUTEIbHBIE YHCJIA

BbInyCKHUK Hay4dUTCS:

* UCIIOJIb30BaTh HaYaJbHbIE IIPEJICTABICHUSA O MHOXKECTBE IEMCTBUTEIIbHBIX YHCEIT,
* ONIEPUPOBATH MOHATUEM KBAAPATHOTO KOPHS, IPUMEHSTH €r0 B BHIYUCIICHUSIX.
Buvinycknux nonyuum 603modicHocmy:

® paseuniv npedcmaeﬂeHue O HYUCjie U YUClo8blX cucmemax om HamypalbHblX 00 OelicmeumesnbHbiX
uuceil, o poiu BLIYUCTICHUL 8 npakmuke,

* pa3suUmMs U yenyoums 3HaHUsL 0 0eCAMUYHOU 3aNUCU OeUCmEUMEeNbHbIX Yucel (nepuooudeckue u
Henepuoouyeckue opoou,).

HN3mepenns, npudIH:KeHUs], OLEHKH
BrinmyckHUK Hay4uTCs:

® UCIIOJB30BaTb B XOJAC PCHICHUA 3adad OSJICMCHTApPHBIC TMPEACTABIICHHA, CBA3aHHBIC C
HpI/I6J'II/I)KéHHI)IMI/I 3HAa4YCHUSIMHU BCIINYNH.

Bbll’lyCKHuK noydunt 603MOAHCHOCNIb.

* NOHAMb, YMO YUCTOBble OAHHbIE, KOMOpble UCNOIb3VIOMCA Ol XAPAKMEPUCMUKU 00BeKmos
OKpYdHcaloujeco Mupa, AIAI0Mcs NPeuUMyueCmeeHHo NPUOTUNCEHHBIMU, YMO NO 3ANUCU NPUOIUHCEHHBIX
3HAYEHULl, COOePIHCAUUXC 6 UHPOPMAYUOHHBIX UCTMOYHUKAX, MOICHO CYOUMb O NOSPEeUtHOCMU
NpUOIUICEHUSL,

® NOHAMb, HYMO HNocpewHoCntb pesylbmama BbIYUCTICHULL  QOJINCHA  OblMb cousmepuma ¢
noepewHocmsto UCXOOHBIX OAHHBIX.
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Anredpanyeckue BbIPaKeHUS
BrinyckHuK Haydures:

* ONEPUPOBATh MOHATUSAMHU «TOXAECTBO», «TOXKJIECTBEHHOE MPEoOpa3oBaHME», peulaTh 3aJaud,
coJieprkaiire OyKkBeHHbIE JaHHbIE, padoTaTh C PopMyIamu;

* BBIIIOJIHATH NPeoOpa3oBaHMs BBIPAKEHUM, COAEPIKALUX CTENEHU C LIEIbIMU IOKa3aTelsiMU U
KBaJIpaTHbIE KOPHU;

* BBITNIOJIHATD TOXKAECTBEHHBIE MPE0Opa3OBaHMs pPAlMOHAIBHBIX BBIPAKEHHH HAa OCHOBE INPaBHII
JeWCTBUI HaJl MHOTOWICHAMH U areOpandecKuMu ApoOsSMHu;

¢ BBIIIOJIHATH Pa3JIO’KCHUEC MHOT'OYJICHOB HAa MHOXHUTCIIN.
Bbll’lyCKHuK noJydunt 603MOACHOCNTb HAYUYUMbCAL:

* BbINONHAMbL MHO2OUA208blEe NPe0OPA308aAHUS PAYUOHATHBIX BbIPANCEHUU, NPUMEHSSA WUPOKUTLL
HAOOp Ccnocobo8 U NPUEMos;, NPUMEHSIMb MONCOeCMBEHHble NPeoOPA3068anUs Ol PeuleHUs 3a0ay U3
PA3UYHbLIX  pazoenos Kypca (Hanpumep, OJisl HAXOHMCOEHUS HAUOOIbULE2O/HAUMEHbUE20 3HAYEHUs
8bIPAICEHUSL).

YpaBHeHust
BrinmyckHuk Haydures:

* pelmaTh OCHOBHBIE BHJIBl PAlMOHAIBHBIX YPAaBHEHUH C OJHOM IIEPEMEHHOH, CHUCTEMBI IBYX
YPAaBHEHUH C JBYMS IEPEMEHHBIMU;

¢ IOHUMAThb YPABHCHHUC KaK BaX(Heﬁmym MaTEeMaTUYICCKYI0O MOJACJIb IJIA OIHMCAHUA W HU3YUCHUA
paSHOO6p33HHX PCAIbHBIX chyauHﬁ, peuiaTb TCKCTOBBIC 3a1a4H aﬂre6paI/IquKI/IM MCTOAOM,

* IpUMEHATh TpaduyecKue NPEACTABICHUS JUIS WCCIENOBAaHUS ypaBHEHUM, HCCIEAOBaHUSA U
peLIeHUs CUCTEM YPAaBHEHUH C IByMs IEPEMEHHBIMH.

Bbll’lyCKHuK noJjiydun 603MOHCHOCNb.!

* 061a0emb CNEeYUANbHLIMU NPUEMAMU PeleHUs YPAGHEHUU U CUCMeM YPAGHEHUl, Y8ePeHHO
NPpUMEHAMb annapam ypaeHeHull O/ peuleHus pazHo0OpA3HbIX 3a0ay U3 MaAmeMamukl, CMEeNCHbIX
npeomemos, NPaKmuKu,

* npuMeHAmMyb 2pagpuueckue npedcmasienus O UCCIe008AHUSA YPAGHEHUN, CUCTEM YPAGHEeHUl,
cooepacawux OykeeHHvie Kodghhuyuenmeol.

HepaBencrBa
BolnyckHUK Hay4uuTCS:

¢ IOHUMATh U IPUMECHATH TCPMUHOJOTUIO U CUMBOJIMKY, CBA3aHHBIC C OTHOIICHHUEM HCPABCHCTBA,
CBOMCTBA YHCIIOBBIX HCPaBCHCTB;

¢ peuiaTthb JIMHEIHBIE HEpaBCHCTBA C OJHOM HCpCMCHHOﬁ U UX CHUCTCMbI; pCHIaTh KBaApPATHBIC
HCEPaBCHCTBA C OHOpOI71 Ha Fpa(bI/I‘-IeCKI/IC MMPEACTaBJICHUS,

¢ IPUMCHATH alllapaT HEPABCHCTB JIA pCIICHUS 3a/lad U3 PAa3JIMYHBIX pa3acjiOB Kypca.
BblnyCKHuK noJjiydunt 603MOHCHOCNIb HAYUYUMbCA.!

* PA3HOOOPA3HLIM NPUEMAM 00KA3aMeNbCMmea HepPABeHCmE, Y8EePeHHO NPUMEHAMb annapam
Hepagencme 0/ peuleHus pazHooOpa3HblX MamemMamudeckux 3a0a4 U 3a0a4 U3 CMeNCHbIX npeomemos,
NPAKMUKU;
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* npUMeHsImyb epaghuiecKkue npedCcmasienus s UCCIe008aHUSL HEPABEHCME, CUCTIEM HEPABEHCME,
cooepoicawux OyKeeHHvie KO3 puyuernmol.

OcHoBHbIE NOHATHSA. UK c/I0BbIEe PYHKIMH
BbInycKHUK Hay4YHUTCSA:

¢* IIOHUMAaTh MW HCIIOJIB30BAThH (I)YHKL[I/IOHEUIBHBIG IIOHATUA U SA3BIK (TepMI/IHBI, CUMBOJIMYCCKHC
0003HaYCHHUS ),

* CTPOUTH TpadUKU 3JIEMEHTApHBIX (DYHKIHMI, HMCCIIEAOBaTh CBOMCTBAa YMCIOBBIX (YHKIMH Ha
OCHOBE M3YYEHUS MMOBEICHUS UX TPAPHKOB;

* IOHMMaTh (PYHKIUIO KaK Ba)KHEHMIIYI0O MaTeMaTHYECKyH0 MOJEb Ul ONUCaHMs MPOLECCOB U
SBJICHUNA OKPY)KAIOLIETO MHpPA, MPUMEHATh (PYHKIMOHAIBHBIA S3BIK JUIA ONMHMCAHHUS M HCCIEIOBAHUS
3aBUCUMOCTEH MEXy (PU3MYECKUMHU BEITUYHMHAMHU.

Bbll’lyCKHuK noJydunt 603MOACHOCNTb HAYUYUMbCAL:

* IPOBOOUMDb UCCIE008AHUS, CBA3AHHbIE C U3YUeHUeM CBOUCME @YHKYUl, 6 MOM 4Yucie ¢
UCNONL308AHUEM KOMNbIOMEPA, HA OCHOBE 2PAPDUKOE U3VUEHHbIX (DYHKYUL CMmpoums 601ee CLONCHbLE
epaguxu (KycouHo-3a0anHble, C «BbIKOJIOMbIMUY MOUYKAMU U M. N.);

* UCNONBL306aMb  (PYHKYUOHANbHBIE NPeOCmAasiienus U C8OUCmea (QYHKYull Ol  peuleHus
MamemamuyecKux 3a0a4 U3 paziudHslx pazoenos Kypca.

YucaoBble MOCIEI0BATEILHOCTH
BrinmyckHuk Hayuures:

¢ IIOHUMAThb u HUCITOJIb30BAThH A3BIK HOCHGILOBaTeHBHOCTeﬁ (TepMI/IHI)I, CHUMBOJIMYCCKHUC
0003HaueHus );

* IPUMEHATh (POPMYJIBI, CBSI3aHHBIE C apU(METHUECKOM M TeoMeTpUYecKoil mporpeccuei, u
anmnapat, cOpMUPOBAHHBIM MPU U3YUYEHUU APYTUX PA3AEIOB Kypca, K PEIIEHUIO 3a/1ad, B TOM YHCIIE C
KOHTEKCTOM U3 pealbHOM JKU3HHU.

Bbll’lyCKHuK noJjiydunt 603MOACHOCNTb HAYUYUMbCAL.

* peuiams KOMOUHUPOBAHHbIE 3A0aYU C NPUMEHEHUeM (QOPMYL N-20 YleHa U CYMMbl NepEbixX N
YleH08 apUPMeMmUUecKol U eoMempuUyecKoll npopeccuu, NPUMeHss npu JMOoM annapam ypagHeHuu u
HEepPaGeHCme,

* HOHUMAMb aApUGMemu4ecKyro U 2eoMempudeckylo npocpecculo Kax (QYHKyuu HamypaibHOo20
apeymenma, CeA3bl8amys ApUGMemuyecKyio npocpeccuro ¢ JUHEUHbIM POCIMOM, 2e0Mempuieckyro — C
9KCNOHEHYUATbHBIM POCHIOM.

OnucarejabHasi CTATHCTHKA

BBIHYCKHI/IK HAay4YIUTCd HCIIOJIb30BATh HpOCTCf/'IHJHC CITIOCOOBI MNpEACTaBJIICHHUA W aHAJIU3a
CTaTUCTUYCCKUX NJAaHHBIX.

BbITyCKHUK TOTYyYUT BO3MOKHOCTH NMPHOOPECTH MEpPBOHAYAbHBINA OINBIT OpraHu3aluu coopa
JAHHBIX MpPU TPOBEJCHUU OMNpPOCa OOLIECTBEHHOIO MHEHHS, OCYUIECTBIATh MX aHAIN3, MPEJCTaBIATh
pe3yJabTaThl ONPOCa B BUJIE TAOIHULIBI, AUATPAMMBI.

Crnyyaiinble COOBITHS U BEPOSITHOCTD
BbInycKHUK HAYyYUTCS HAaXOJIUTh OTHOCUTEIHHYIO YaCTOTY U BEPOATHOCTH CIy4allHOTO COOBITHS.

BBIMYCKHUK TOTYYUT BO3MOKHOCTHh IPUOOPECTH OMBIT MPOBEJCHUS CIy4allHBIX SKCIEPUMEHTOB,
B TOM YHCJIE ¢ IOMOIIBIO KOMIIBIOTEPHOI'O MOJECIMPOBAHUS, UHTEPIIPETALIUN UX PE3YJIbTATOB.
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KomOunaropuka

BBIYCKHUK HayduTCsl pelrath KOMOWHATOPHBIC 3aJaYd Ha HAXOXKIACHHE 4YHCIa OOBEKTOB WU
KOMOWHAIINH.

Buinycknux nonyuum 603MONCHOCMb HAYUUMBCA HEKOMOPLIM CHEeYUATbHLIM NPUEMAM DeuleHUs]
KOMOUHAMOPHBIX 340aH.

IF'EOMETPUHSI.
Harasinnasi reomerpust
BBITTyCKHUK HAy4UTCS:

* paclio3HaBaThb Ha 4YEPTEKAX, PUCYHKAX, MOJEIAX M B OKPYKAIOIIEM MHpE IUIOCKHE U
MIPOCTPAHCTBEHHBIE T€OMETPUYECKHE (DUTYPHI;

* pacnio3HaBaTh Pa3BEPTKU KyOa, MPSMOYTOJBHOTO TapasuieienuIeia, MPaBIIbHON MUPAMHUIBI,
UWIMHAPA U KOHYCA;

* CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTroJbHOTO MapajiesenuIe/a;

* OTIPEACTATH 110 JMHEHHBIM pa3MepaM pa3BEPTKH (PUTYPHI TIUHEHHBIC pa3Mepbl caMoil GUTYpBI, U
Hao0opoT;

* BEIYUCIIATH 00BEM IPSIMOYTOJIBHOTO Mapajuiesenune/ia.
Buinycknux noayuum 603mM0odiCHOCb:

® HAy4umsvCs 6bl4UC/iANb 00bEMbI npocmpaHCme€eHHblX ceoMempuiecKux gbueyp, COCMAae6JJIeEHHbIX
U3 NPAMOY20/1bHblX napaﬂﬂeﬂenunedog;

* yenyoumso u pazeums npeocmagieHusi 0 NPOCMpPAHCMBEHHBIX 2e0MeMPUIEeCKUX ueypax;
* HAYYUMbCS NPUMEHAMb NOHAMUE PA36EPMKU OISl GbINOJIHEHUS. NPAKMUYECKUX PACUEMO8.
I'eomerpuueckue Gpurypsl

BrinmyckHuK Haydures:

¢ I1I0JIB30BATHCA A3BIKOM TI'COMCTPUU MIJId OIMMCAaHUA NPEAMETOB OKPYXKAOIICTO0O MHUpa M HX
B3aMMHOT'O pacCIiOJIOXKCHUSA;

* pacrio3HaBaThb M H300pakaTh Ha YEPTEKaX U PUCYHKAX TEOMETpHuYecKHue (UTYpbl U HX
KOH(UTypaluu;

* HAXOJIUTh 3HAYEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (UIYp M MX OTHOILIEHUS, TPadyCHYIO MeEpy
yrioB ot 0 1o 180°, mpumeHss onpeeneHus, CBOICTBa U MPU3HAKU QUTYP U UX DJIEMEHTOB, OTHOIIECHUS
¢buryp (paBeHcTBO, M0100ME, CHMMETPHH, TOBOPOT, NapaljIeNIbHbINA TIEpEeHOC);

* OIIEpUPOBaTh C HAYAIbHBIMU TMOHATUSMH TPUTOHOMETPHM U BBINOJHATH 3JEMEHTapHbIE
orepauuy HaJ QYHKIUSIMH YTJIOB;

* pemiath 3aJayd Ha J0Ka3aTelbCTBO, OMUPAsCh HAa M3yYEHHbIE CBONCTBA (UIYp M OTHOIICHUN
MEX1y HUMH U IPUMEHSISI U3y4eHHbIE METO/IbI JJOKa3aTeNIbCTB;

* pelaTh HECIOKHbBIE 3aJa4d HA IOCTPOCHHUE, IMPUMEHSS OCHOBHBIE AJTOPUTMBI ITOCTPOEHHUS C
IIOMOILBIO IUPKYJIA U JINHEUKHU;

* pemath npocTeiiye MIaHUMeTPUYECKHe 3aJaul B IPOCTPAHCTBE.
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Bbll’lyCKHMK noJtydunt 603MOAHCHOCNIb.!

* 0611a0eMmb Memooamu peueHus 3a0a4 Ha BblYUCIEHUS U O0OKA3AMENbCMBd: MemoooM Om
NPOMUBHO20, MEeMOOOM NOO0OUS, MeMOOOM nepedopa BapUAHMO8 U MemMOOOM 2e0MempPUdecKux mecm
mouex;

* npuobpecmu Onvim NPUMEHeHUs al2eopauyecko20 U mpueoOHOMempuiecKko20 annapama u uoet
08UICEHUs NPU PeUleHUU 2e0MemPUYecKUx 3a0ay,

* 061a0emb MPAOUYUOHHOU CXeMOU peuleHUsi 3a0ay HA NOCMpPOeHUue ¢ NOMOWbIO YUPKYISL U
JIUHeNKU: aHanu3, NOCmpoerue, 00Ka3ameibCmeo U UCCie008aHue;

* HAYYUMbCS peuams 3a0a4u Ha NOCMPOEHUE MemoOOM 2eOMEeMPUYecKo20 Mecmd MmoYeK U
Memooom nooooOus;

* npuobpecmu  ONbIM  UCCLEO08AHUA  CBOUCME  NIAHUMEMpPUYecKux @uayp ¢ nomowwio
KOMNbIOMEPHBIX NPOSPAMM,

* npuobpecmu onvim GblNOJHEHUs. NPOEeKMo8 no memam: «l eomempuueckue npeoopazosanus Ha
nirockocmuy, «l[locmpoenue ompeskoe no ghopmyner.

H3mepenne reoMeTpu4ecKMX BeJTHYHH
BbinmyckHUK HayduTCs:

* ICIIOJIH30BaTh CBOICTBA HU3MCPCHUA [JIUH, HJIOHI&I[Cﬁ U YIJIOB HpW PpCHICHHUH 3aJad Ha
HaXO0XJACHUC MJIMHBI OTPE3Ka, MJIMHBI OKPYXHOCTH, JJIMHBI YT OKPYKHOCTH, FpaﬂyCHOﬁ MCPEI yrjia;

¢ BBIUUCIEITh IJIOMAA TPEYIrOJIbHUKOB, IMPAMOYTI'OJIBHUKOB, IapaJlyICeJIOTpaMMOB, Tpaneuﬂﬁ,
KpPYTOB U CCKTOPOB;

* BBIUNCIIATH JUIMHY OKPY’KHOCTH, JUIMHY 1YT'H OKPY>KHOCTH;

* BBIUUCIIATh JUIMHBl JIMHEWHBIX AJIEMEHTOB (GUIyp M UX YIJbl, HCNOJIB3YS (OPMYJbl JUIMHBI
OKPY>KHOCTH U JUTMHBI IYTU OKPYXHOCTH, (popMyJIbl TuIommaaen puryp;

* pemiath 33Ja4d Ha JOKA3aTeJNbCTBO C UCIIOJIb30BAHUEM (OPMYJ JUIMHBI OKPYKHOCTH U JUTHHBI
IYTH OKPY’KHOCTH, (hopMyII Tuiouaaent puryp;

* pemiath NPAKTHYECKHE 3aJauyd, CBSI3aHHbIE C HAXO0XKJIEHHEM TIE€OMETPUYECKHX BEIUMYMH
(ucnonb3yst MPU HEOOXOAUMOCTH CIIPAaBOYHUKH U TEXHUUYECKUE CPECTBA).

Bbll’lyCKHuK noJjydunt 603MOACHOCNTb HAYYUMbC AL,

* gLIUUCTAML  NAOWAOU  Pu2Yp, COCMAGIEHHbIX U3 08YX UlU 0Oonee  NpAMOY20NbHUKOS,
napannenrocpammos, mpeyeoibHUKo8, Kpy2a u cekmopa,

® 8bIYUCTIAANb nﬂomadu MHO20)Y20IbHUKOS, UCnoNb3ys  OMHOUWIEHUA  pasHoseluxocmu U
pasrHococmaeiieHHocmu,

* NPUMEHAMb an2edpaudecKull U mpu2oHOMempudecKull annapam u uoeu O8UNCeHUsl NPU peuleHuy
3a0ay Ha 8vluUCTIeHUe NIoWadel MHO20Y20/IbHUKOS.

Koopaunarsi
BrinyckHuk Haydurcs:

* BBIYMCIIATH JITMHY OTpe3Ka MO KOOpAWHATaM €ro KOHIIOB; BBIUUCIISATH KOOPIMHATHI CEPEIMHEI
OTpe3Ka;

* HCIIOJIb30BAaTh KOOPIMHATHBINA METOJ] JIJIsl U3yUEHUSI CBOMCTB MPSIMBIX U OKPY>KHOCTEH.
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Bbll’lyCKHMK noJtydunt 603MOAHCHOCNIb.!
* 081a0emo KOOdelHaI’I’ZHblM Memooom peuterHus 3a0a4 HAa BLIYUCTCHUS U aOKCBClme]ZmeGa,'

° npuo6pecmu onvint UCNOJIb306AHUSL KOMNBIOMEPHBLLX Npocpamm Ol AHANU3A YACTHBIX cuydaes
63AUMHO20 pACNOJIOHCEHUA OprDfCHOCmeﬁ u npsAmovlx,

'npuo6pecmu onsvlm 6blNOJIHERUA NPOEeKmoe Ha memy «prweHeHue KoopduHamnozo Memooa
npu peuteHuu 3a0a4 HA 8bIYUCICHUS U OOKA3AMENbCMEA Y.

BekTopnl
BbInycKHUK Hay4YHUTCSA:

¢ oncpupoBartb C BCKTOpaMH: HAXOAUTh CYMMY HW Pa3sHOCTb JAOBYX BCKTOPOB, 3aldHHBIX
réeoMCTpUICCKU, HAXOAUTb BEKTOP, paBHBIﬁ IMPOU3BCACHUIO 3aITaHHOT'O BEKTOpPA HA YHCJIO,

¢ HaXO0OUThb JIs1 BCKTOPOB, 3aJJdHHBIX KOOPAHWHATAMH: MJIMHY BCKTOpA, KOOPAHWHATBI CYMMBI U
Pa3HOCTHU [BYX H Ooiee BCKTOPOB, KOOPpAHWHATBI IIPOHU3BCACHHA BCKTOPA Ha YHUCIIO, IPHUMCHIASA IIpHU
H606XOI[I/IMOCTI/I COquaTeHBHBIﬁ, HepeMeCTHTGHLHBII;’I u pacnpenenHTenLHHﬁ 3aKOHBI,

® BBIYUCIATh CKAJAPHOC IIPOMU3BCACHUC BCKTOPOB, HAXOJUTb Yrojgd MCEXKAY BCKTOpaMWU,
YCTaHaBJIMBATh NCPHICHAUKYIIAPHOCTD IMMPAMBIX.

BblnyCKHuK noJjtydunt 603MOACHOCNIb.
* ogrademo BEKMOPHBIM Memooom ONA pewerusA 3a0a4 Ha 6bIYUCTEHUS U dor<a3ameﬂbcm6a;

° npuo6pecmu onsvlnm 6blNOJIHERUA NPOeKnioe HaA memy «NpuUMeHeHUue 6eKnmopHOo20 Mmemooa npu
peuteHuu 3a0a4 HA BLIYUCAECHUS U OOKAZAMETbCIMEA).

.JII/I'-IHOCTHLIC, METANpPEeAMETHbIC W NNPEAMETHBIC PE3yJbTAaThbl OCBOCHUSA COACPKAHUA Kypca
MAaTEMATHUKMU.

N3ydyenne MmaTeMaTHKU CIOCOOCTBYET (POPMHUPOBAHUIO Y YHAITUXCS JIMYHOCTHBIX, MeTanpeIMeTHbIX
U NpeIMeTHBIX Pe3yJIbTaTOB 00y4YeHHs, COOTBETCTBYIOLINX TPeOOBaHUIM (heaepabHOTO
rocy/1lapCTBEHHOI'0 00pa30BaTENIbHOTO CTaHIapTa OCHOBHOTO O0I1eT0 00pa30BaHusl.

JIn4yHOCTHBIE pe3yabTaThl: YMEHHE ICHO, TOYHO M3JIAraTh CBOH M MHCbMEHHOCTH

v/ BOCIIUTAHHE POCCHHCKON TPaKIAHCKOM WJICHTHYHOCTH: MAaTPHOTU3MA, yBaxkeHHs K OTeuecTBy,
OCO3HAHHUS BKJIaJla OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HAyKH;

v OTBETCTBEHHOE OTHONIEHWE K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH OOYYarOIMXCSA K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHIO HA OCHOBE MOTHUBAIIMH K 00YUEHUIO U TO3HAHHUIO;

v/ 0CO3HaHHBIN BBHIOODP U TIOCTPOCHUE NabHENINEH HHIANBHAYAIbHOM TPAEKTOPUHE 0OpA30OBaHus Ha
0a3e OpPHUEHTHPOBKM B MHUpe Mpodeccuid W NpoPecCHOHATBHBIX MPEANOYTEHUNH C Y4ETOM
YCTOMYMBBIX MO3HABATENIbHBIX WHTEPECOB, a TAKXKE Ha OCHOBE (POPMHUPOBAHUS YBAXKUTEIHHOTO
OTHOLIECHHUS K TPy, PA3BUTHUE OIIBITA yUYAaCTHS B COLMATIBHO 3HAYUMOM TPYAE;

v yMeHHe KOHTPOJIMPOBATH MPOIIECC M PE3YIbTAT yIeOHOM U MATEMaTHIECKON JICSITEILHOCTH;

v KpeaTHMBHOCTh MBIIUICHHS, WHHUIMATHBA, HAaXOJYHBOCTh, AKTUBHOCTh MPH  PEHICHUH
MaTeMaTU4YEeCKUX 3a/1a4.

MeTtanpeamMeTHbie pe3yJbTaThl:

NepBOHAYalIbHbIE TMPEJCTAaBICHUS 00 UAESIX M METoJax MaTeMaTUKH KaK YHUBEPCAJIbHOM S3bIKE
HAyKH U TEXHHHUKH, CPEACTBE MOJIEIMPOBAHUS SIBJICHUM U IIPOLIECCOB,

v\ yMEHHE CaMOCTOSTENBHO ONPEENATh I CBOETO OOYYEHHs, CTAaBUTh U (HOPMYIUPOBATE IS
ceOs HOBble 3agaun B Yyu€Oe, pa3BUBaThb MOTHBBI M HWHTEpPECHl CBOCH IO3HABaTEIbHON
NeSITeNIbHOCTH;

v yMeHHE COOTHOCHTH CBOU JCHCTBUS C IUIAHUPYEMBIMH PE3yJbTaTaMH, OCYIIECTBISTH KOHTPOIb
CBOEH JEATEIbHOCTH B IPOLECCE JOCTUKEHHUs pe3yibTara, ONpeAeisaTh CIOcoObl NeHCTBUI B
paMKax IpeJIo’KEHHBIX YCIOBUN U TpeOOBaHMIA, KOPPEKTUPOBATH CBOU JACHCTBHUS B COOTBETCTBUU
C U3MEHSIOLIEHCS CUTYallUeH;

v\ yMeHHWEe ONpeieNATh  TOHATHSA, CO3/1aBaTh  OOOOIICHHWS, YCTAHABIMBATH  AHAJIOTHH,
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v
v

KJIACCU(UIIUPOBATH, CAMOCTOSITETIFHO BRIOMPATH OCHOBAHUS M KPUTEPHH TSI KJIaCCU(DUKAIINH;
YMEHHME YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE pPacCyXIACHUE,
yMO3aKJIIoueHHne (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTUH) U JIeJIaTh BHIBOBI;

pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCMOJB30BaHHUS HH(POPMAIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHIA;

MepBOHAYAIIbHBIC TPEACTABICHUS 00 HMIEAX M O METOJaX MaTEeMaTHKH KakK 00 yYHHBEPCAJIbHOM
SI3bIKE HAYKW U TEXHHUKHU, O CPEACTBE MOJICIUPOBAHUS SIBICHUH U ITPOLECCOB;

yMEHHE BHJECTh MaTEeMaTHYCCKYIO 3aJadyy B KOHTEKCTE IPOOJEMHON CHUTyalluH B JPYTHX
JUCLUIUIMHAX, B OKPY>KAIOILIEH )KU3HU;

YMEHHE HaxOJWTh B PA3JIMYHBIX HCTOYHHKAX HWH(POpPMALUIO, HEOOXOIUMYIO ISl PEIICHUS
MaTEeMaTHYECKUX MpoOJIieM, U TPEICTaBIATh €€ B TMOHATHON (opMe, MPHUHUMATH PEIICHUE B
YCJIOBHSX HETOJHOM MJIM N30BITOYHOMN, TOUHOM WJIM BEPOSTHOCTHOW HH(OpPMAIINH;

YMEHHE IOHUMATh U UCIIOJIB30BaTh MaTEMATHUECKHE CPEACTBA HATIISIIHOCTH (TpaduKu, TaOIUIIBI,
CXEMBI U Jp.) U WITIOCTPAIliy, HHTEPIPETallii, apryMEHTalluH;

yYMEHUE BBIIBUTATh TUIIOTE3bI TP PELICHUH 33]1a4H, IOHUMATh HEOOXOIUMOCTh UX MPOBEPKU;
IMOHUMAaHUE CYITHOCTH AJITOPUTMUYECKUX MPEANUCAHUI U YMEHUE JIEMCTBOBATh B COOTBETCTBUU C
MPEJI0KEHHBIM aJITOPUTMOM.

IIpenmeTrHble pe3yabTaThl:

v
v

v

AN

AN

OCO3HaHHE 3HAYEHMsI MATEMaTUKH I TIOBCEHEBHOM KM3HU YEJIOBEKA;

IIPEJCTaBICHUE O MaTeMaTHYECKON HayKe Kak cepe MaTeMaTHYeCKOW AeATeNIbHOCTH, 00 3Tanax
e€ pa3BUTHsL, O €€ 3HAYUMOCTH JJIs Pa3BUTHUS LIUBUIIN3AIINY;

pa3BUTHE YMEHHMH paboTaTh C y4yeOHbIM MaTeMaTHYECKUM TEKCTOM (aHAJU3UpPOBaTh, U3BJICKATh
HE00X0MMYI0 WH(POPMAIMIO), TOYHO M TPAMOTHO BBIPAKATh CBOM MBICIH C MPHUMEHEHHEM
MaTeMaTHYeCKOM TEPMHHOJIOTUM M CHUMBOJMKH, I[POBOAMTH KJAcCU(UKALMKU, JIOTHYECKHE
000CHOBAHUS;

BJIaJIeHHE Oa30BbIM NMOHATUHHBIM alapaToM [0 OCHOBHBIM pa3/ieliaM COAEp KaHus;

MIPaKTUYECKH 3HAUYMMblE MaTE€MaTHYE€CKHME YMEHHMS M HaBbIKHM, MX IPUMEHEHUE K DPELICHHUIO
MaTEMaTUYECKUX U HEMAaTeMaTUYECKUX 3aJa4, IPEAIIO0JIaraoiee yMEeHUs:

BBITIOJIHATH BBIUMCIIEHUSI C HATYPAJIbHBIMU YUCIIaMU, OOBIKHOBEHHBIMU U JECITUUHBIMU JIPOOSMU,
IOJIOKUTEIIbHBIMU M OTPULIATEIbHBIMU YHCIIAMH, UPPALIMOHAIBHBIMU YHCIIAMY;

pelarh TeKCTOBBIE 33a4l apu(pMETHUYECKUM CIIOCOOOM U C TIOMOIIbIO COCTaBJICHUS U PEIlICHUs
YpaBHEHUMU;

n300paxkath GUTYPHI HA TJIOCKOCTH;

HCII0JIb30BAaTh TEOMETPUUECKUH «I3BIK» JJIs ONMCAHUS MTPEAMETOB OKPYKAIOILEro MUPA;
U3MEpATh JJIMHBI OTPE3KOB, BEJIIMYMHBI YIJIOB, BBIUUCIATH IUIOMAAM W OOBEMBI  QUIYp,
pacrio3HaBaTh U U300paXxkaThb paBHbIE U CUMMETPUYHbIE (DUTYPBI;

MIPOBOAUTH HECJIOXKHbIE MPAKTUYECKUE BBIYUCIIEHUS C MPOLIEHTAMH, UCIIOJIb30BATh MPUKUAKY U
OLICHKY; BBINOJIHATh HEOOXOIUMBIE U3MEPEHNUS;

HCIOJIb30BaTh OYKBEHHYIO CUMBOJIMKY JJISl 3allUCH OOLIUX YTBEPKIACHUH, pOpMyJ, BBIpRXKEHUH,
ypaBHEHMH, TPeoOpa30BbIBATH BhIPAXKEHMS;

penaTh 3aJa4M C UCIOJIb30BAHUEM CBOMCTB IIPOrPECCHIA;

YUTaTh M HCIHOJBb30BaTh HHGPOPMALMIO, TNPEACTABICHHYIO B BHIE TaOJUIblL, JAHArpaMMbl
(cronOuaroit WK KpyroBoii), B rpadu4eckoM BU/IE;

pemaTh npocreiime KOMOMHATOPHBIE 33Jaul TIepeOOpOM BO3MOXKHBIX BapUaHTOB, MPOCTEUIIIHE
3aJla4M Ha HaXO0X/IEHNUE BEPOSATHOCTU HACTYIUICHUS COOBITHSI.
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10.

11.

12.

13.

14.

15.

16.

Y4eOH0-MeToANYeCKUI KOMILJIEKT
MaremMaruka:5 Kiacc: yueOHUK JIJIs ydanuxcsi o01eo0pa3oBaTeIbHbIX YIPEIKICHUH /
A.I'' Mepansk, B.b.ITononckwuii, M.C.Sxup. — M.:Benrtana-I'pag,2017.

Maremaruka:5 kiacc: Merogudeckoe nocooue / E.B.bymko, A.I'.Mepsnsik, B.b.ITononckui,

M.C Sxup. — M.:Benrana-I'pad,2017.
MaremaTrka:6 kiacc: y4eOHUK ISl y9aluxcsi 0011eo0pa30BaTelIbHBIX YIPSKICHUAN /
A.I".'Mep3msik, B.b.ITononckuit, M.C.SIkup. — M.:Benrana-I'pad,2017.

Maremaruka:6 kinacc: Merogudeckoe nocooue / E.B.byiko, A.I'.Mepsnsik, B.b.ITononckui,

M.C Sxup. — M.:Benrana-I'pad,2017.

Anrebpa: 7 kiacc: yueOHUK JUIsl ydaniuxcsi o0eo0pazoBarenbHbIX yupexaeHui/ A.I.Mep3sik,

B.B.ITonouckuii, M.C.Axup. — M :Benrana-I'pad, 2017.
Anrebpa: 7 knacc: metonuueckoe mocooue/E.B.bynko, A.I'.Mep3msak, B.b.Ilononckuid,
M.C Sxup. — M :Benrana-I'pad, 2017.

Anrebpa: 8 kiacc: yueOHUK IS ydanuxcsi o0eo0pa3oBareNbHbIX yupexaeHui/ A.I.Mep3isik,

B.B.ITonouckuii, M.C.Axup. — M :Benrana-I'pad, 2017
Anrebpa: 8 kinacc: meronnueckoe mocooue/E.B.bynko, A.I'.Mep3msak, B.b.Ilononckuid,
M.C Sxup. — M :Benrana-I'pad, 2017.

Anreb6pa: 9 kinacc: yueOHHK AJIs ydaluxcsi o01ieo0pa3oBaTeiabHbIX yupexaeHuil/ A.I.Mep3isik,

B.B.ITonouckuii, M.C.fxup. — M :Benrana-I'pad, 2017..

Anrebpa: 9 knacc: meronudeckoe nocooue/E.B.bynko, A.I'.Mepznsk, B.b.IlonoHckui,
M.C Sxup. — M :Benrana-I'pad, 2017.

I'eomeTpus: 7 xiacc: yueOHUK Ui ydanuxcs o0ueo0pasoBarenbHbix mkoi/ A.I.Mep3isk,
B.B.ITonouckuii, M.C.SIkup.- M:Benrana-I'pad,2017.

I'eometpus: 7 knacce: meronuyeckoe nocodbue/E.B.bynko, A.I'.Mep3nsk, B.b.Ilononckuit,
M.C.Axup.- M:Benrana-I'pad,2017.

I'eometpus: 8 kiacce: yueOHUK A1 yyammxcs o0ieoopasoBarenbHbIx mkon/ A.I.Mep3isik,
B.B.ITonouckuii, M.C.Slkup.- M:Benrana-I'pad,2017.

I'eometpus: 8 knacce: meronuyeckoe nocodbue/E.B.bynko, A.I'.Mep3snsk, B.b.Ilononckuii,
M.C Axup.- M:Benrana-I'pad,2013.

I'eomeTpus: 9 kiacce: yueOHUK i ydanuxcs o0ieoopasoBarenbHbIx mkoi/ A.I.Mep3nsk,
B.Bb.ITonouckuii, M.C.fkup.- M:Benrana-I"pad,2014.

I'eometpus: 9 xnacce: meronuyeckoe nocodbue/E.B.bynko, A.I'.Mep3snsk, B.b.Ilononckuit,
M.C.Axup.- M:Benrana-I'pad,2014.

NudopmanuoHHbIe CpeaCTBA

1. «KapmaHn 1u1s1 yuurens matematukiy» http://karmanform.ucoz.ru.

2. 5l uny Ha ypok MareMaTuku (MeToauueckie pa3pabotku): Www.festival.1sepember.ru

3.OILUOP http://www.fcior.edu.ru u EK IIOP http://school-collection.edu.ru.

4.CVYTI (coBpeMeHHBIN YUUTEIbCKUIA TOPTA)

http://easyen.ru/? openstat=0KTOsNC50Lst0YHRgdGLOLvQutCwOzs7

5.3aBy4. Mo Meroauueckas oubnmoreka http://www.zavuch.info/methodlib/5/

6. Ypoku — KOHCIIEKThl WWW.pedsovet.ru

7.J1oCche MIKOJIBHOTO YUHUTENSI MATEMATHKHU

http://www.mathvaz.ru/docie.php?action=articles&catalog id=3&cat id=8

TexHnuyeckue cpeacTsa 00y4eHus
1. KowmmbroTep.
2. MynbTUMeIUanpoeKTop.
3. DkpaH.
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