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MNOACHUTEJIBHASA 3AIIMCKA

MaremaTuka sIBIS€TCS OJHUM W3 ONOPHBIX IIKOJBHBIX NPeAMETOB. Maremarnueckue
3HAaHUA U YMEHUS HEOOXOJIUMBI JUIsl U3y4eHUsl anreOpbl U reoMeTpuu B 7-9 Kiaccax, a
TaKXKe JJIS1 U3yYEHUs] CMEXHBIX AUCIMILIMH. O0yueHue MareMaTuke Ja€T BO3MOKHOCTh
IIKOJIbHUKAaM HAY4YWTHCS IIJIAHUPOBATH CBOKO JEATEIIBHOCTh, KPUTUYECKH OLICHUBATH €€,
MIPUHUMATh CaMOCTOSTEIbHbIE PEHICHUs, OTCTauBaTh CBOM B3IVISABI M yOexnaeHus. B
IIPOLECCE M3YyYECHUS MATEMATUKHU IIKOJIBHUKHM y4aTCsl W3J1ararb CBOM MBICIU SICHO H
MCYEPIBIBAIOIIE, NPHOOPETAIOT HABBIKM YETKOTO M T'PAMOTHOIO  BBIIOJIHEHHUS
MaTeMaTUYECKUX 3allMCed, NP OTOM HCIIOJIb30BAaHUE MAaTEMAaTUYECKOTO A3bIKA
ITO3BOJISIET PA3BUBATH Y YUAIUXCA TPAMOTHYIO YCTHYIO U INCbMEHHYIO PEUb.

CoBeplIEHCTBOBAaHUE COJIEPKAHUSA 00pa30BaTEIbHBIX POrPAMM OCHOBHOI'O OOILIErO
oOpa3oBaHMsl U1 JAET€d C OrpaHUYEHHBIMU BO3MOKHOCTSMH 3[0POBBSI CBSI3aHO C
HEO0OXOJAMMOCTBIO aJaNTallMi YYEOHBIX MPOrpaMM IPH COXPAHEHHH OOIIETr0 LEH30BOI0
o0beMa conepkaHusi o0yueHusa. B orcyrcTBum (enepanbHbIX YUEOHBIX MPOrpaMM IS
JeTel C OrpaHMYEHHBIMU BO3MOXHOCTSIMU 3J0pOBbS B OCHOBHOH IIKOJie, ObLia
pa3paboTaHa aJanTHpOBaHHAs yuyeOHas mporpamma Juisi 8A Kiacca Ha OCHOBE
MMEIOIINXCS HOPMATUBHBIX JIOKYMEHTOB U PEKOMEHALMIA MCUXO0JIOT0-T1€JarOru4ecKoro
o0clietoBanus oOyyaromuxcsi 8A Kiacca.

XapakTepuCcTrKa MO3HABATEIbHOM AeATENbHOCTH y nereit ¢ 311P.
Oco0eHHOCTH TaMATH, TTPH 33JEPIKKE ICUXUYECKOTO PAa3BUTHS

Cnenuduueckue ocodeHHocTH nmamsitu aeteit ¢ 3I1P:

1) cHmwkeHne oObeMa MaMsITH U CKOPOCTH 3aTIOMUHAHUS,

2) HEMPOU3BOJILHOE 3aIIOMUHAHKUE MEHEE MPOIYKTUBHO, YEM B HOPME;

3) MexaHW3M TaMATH XapaKTePHU3YyeTCs CHU)KEHHEM IPOJIYKTUBHOCTH IEPBBIX
HOTBITOK 3alIOMUHAHMSI, HO BpeMsl, HEOOXOAUMOE ISl MOJIHOTO 3ay4YMBaHUs, OJIM3KO K
HOpME;

4) npeoOiaaHre HATJIAAHOW TaMSITH HaJl CIIOBECHOM;

5) cHWXEHHE MPOU3BOJILHOM MTAMSITH;

6) HapyIICHUE MEXaHHYESCKON MaMsITH.

Oco0eHHOCTH BHUMaHMSI, IPU 33J€PHKKE ICUXUUECKOTO Pa3BUTHS
[IpyunHBI HapYLIEHHOTO BHUMAHUS:
1) oka3bIBAOT CBOE BJIMSHUEC UMEIOIINECS Y peOCHKA aCTCHUUECKHUE SIBJICHUS;
2) Hec(hOPMHUPOBAHHOCTH MEXaHU3Ma MPOU3BOJIBHOCTH Y JICTEH;
3) HecHOpMHUPOBAHHOCTH MOTHBALIMH, PEOCHOK MPOSBIISIET XOPOIIYH) KOHIIEHTPAIHFO
BHUMAaHUS, KOT/Ia UHTEPECHO, a e TpeOyeTcs MpOSBUTH JIPYroil ypoBEeHb MOTHBAIUU
HapyllIEeHUEe UHTEpeca.
Oco0eHHOCTH BHUMAaHUS, XapaKTepHbIE JIJIsl JTAHHOTO HAPYIICHHUS:

1. Huskas KOHIIEHTpalusi BHUMaHHs, HECIIOCOOHOCTh peOeHKa COCPETOTOUUTHCS
Ha 3a/laHu¥, Ha KaKOW-THOO0 AESITeNbHOCTH, OBICTpasl OTBIEKAEMOCTh. UCTOIIAEMOCTh U
YTOMJISIEMOCTb.

2. Hwuskuii ypoBeHb yCTOWYMBOCTM BHHUMaHUA. JleTH HE MOTYT JIMTEIHHO
3aHUMATbHCS OJTHOM U TOM K€ NeATEIbHOCTHIO.

3. V3kuii 00beM BHUMaHUs. bojiee CuiibHO HapyIIeHO MPOU3BOJILHOE BHUMaHue. B
KOPPEKIIMOHHOW paboTe ¢ 3TUMH JEThbMHU HEOOXOAMMO NpUIaBaTh OONbIIOE 3HAUECHUE
Pa3BUTHUIO TPOU3BOJBHOTO BHUMAHHSI.

Oco0eHHOCTH BOCTIPUATHS, IPH 33I€PKKE IICUXUYECKOTO PA3BUTHS



[TpuunHbl HapyIeHHOTO Bocnpusitus y aereit ¢ 3I1P:

1. Ilpu 3IIP HapyuieHa HMHTErpaTHBHAs AESITEIBHOCTH KOPbI T'OJIOBHOIO MO3ra,
OOJBIIMX TMOJyLIApUid U, Kak CIEACTBHE, HapyIIeHa KOOpAWHUpPOBaHHAs paboTta
Pa3JIMYHBIX AHAIM3ATOPHBIX CUCTEM: CIIyXa, 3pEHUS, IBUTATEIbHON CUCTEMBI, YTO BEAET
K HAPYIIEHUIO CUCTEMHBIX MEXaHU3MOB BOCIPUSITHSI.

2. Henocrarku BHuManus y nerei ¢ 311P.

3. HenopaszButue opueHTUPOBOYHO-UCCIIEIOBATEIILCKON MEATEILHOCTH B TIEPBBIC
rOJIbl )KM3HU U, KaK CIEACTBUE, PEOCHOK HEJOMOIyYaeT MOJHOIIEHHOTO MPAKTUYECKOTO
OTbITa, HEOOXOIUMOTO ISl Pa3BUTHUS €r0 BOCIIPUSITHSI.

Oco0eHHOCTH BOCTIPUSITHS:

- HEJOCTAaTOYHAas MOJIHOTa W TOYHOCTh BOCIPHUSTHS CBSi3aHA C HaAPYIICHUEM
BHUMAaHUSI, MEXaHU3MOB IIPOU3BOJIBLHOCTH;

- HEIOCTaTOYHAas 1EJICHAIIPABICHHOCTh U OPraHU30BaHHOCTh BHUMAHUS;

- 3aMEIIJICHHOCTh BOCHPUSTUSI M TiepepabOoTKu HHGPOpMAIUU JIJIsl MOJTHOIIEHHOTO
Bocnpusitusi. Pedenky ¢ 3I1P tpeGyercs 0ombIiie BpeMeHH, YeM HOPMAIIbHOMY PEOCHKY;

- HU3KHA ypOBEHb aHAJUTUYECKOrO0 BocHpusiTHs. PeOeHok He oO0aymbIBaeT
nH(pOpMaINI0, KOTOPYIO BOCIIPUHUMAET («BUXKY, HO HE TyMaIo»);

- CHIDKCHUE aKTHUBHOCTHM BOCHpuUATHS. B mporecce BoOCHpUsSTHS HapylleHa
GyHKIUST TOUCKA, PEOCHOK HE IMBITAeTCI BCMOTPETHCS, MaTepuall BOCHPUHUMAETCS
MIOBEPXHOCTHO;

- HauOosee rpy0o HapylieHbl 0ojiee CIOXKHBIE (POPMBI BOCIIPUATHS, TPeOyIOIINe
y4acTUsi HECKOJbKMX aHAJIM3aTOPOB U HUMEIOIIUX CJIOKHBIA XapakTep 3pUTEIbHOE
BOCIIPUATHE, 3PUTEILHO-MOTOPHASI KOOPIUHAIIHS.

Oc00EHHOCTH MBIIIUICHHUS, TIPHU 3aI€PIKKE TICUXMUYECKOTO PA3BUTHS

Ha pa3BuTue MbIIUIEHUS OKa3bIBAIOT BIIMSIHUE BCE ICHUXHYECKUE IPOLECCHI:
YPOBEHb PAa3BUTHS BHUMAHMS; YPOBEHb PA3BUTHS BOCIPUSITUS U MPEACTABICHUNA 00
OKpYXaroleM MHpe (4em Ooraye OIbIT, TEM 0OJiee CIOKHBIE BBIBOJBI MOXKET J€JIaTh
peOEHOK); YpPOBEHb pAa3BUTHS pPEYH; YpPOBEHb CHPOPMHUPOBAHHOCTH MEXAHU3MOB
IPOU3BOJIBHOCTH (PETYJIATOPHBIX MEXAHU3MOB).

VY nereit ¢ 3IIP cTpamaer cBsi3Has pedb, HapylleHa CIIOCOOHOCTH IJIAHUPOBATH
CBOIO JICATEIIbHOCTh C TIOMOIIbIO PEUH; HApYyIlIeHA BHYTPEHHSISI peub aKTUBHOE CPEICTBO
JIOTUYECKOTO MBITIUICHUSI peOeHKaA.

OO01Me HETOCTATKU MBICIIMTEIILHOU AesTeabHocTu aereu ¢ 311P:

1. HecdopmupoBanHocTb ITO3HABATEIIbHOM, MTOMCKOBOM MOTHBAIUU
(cBOeOOpa3HOE OTHOLIEHUE K JHOOBIM MHTEIUIEKTYaJbHBIM 3ajaudaMm). JleTu ctpemsiTcs
n30exkaTh JIOOBIX MHTEIUIEKTYalIbHBIX yCcWIWW. 711 HUX HENPUBIICKATEIIEH MOMEHT
MPEOAOJICHUs]  TPyAHOCTeM  (0TKa3  BBINOJHATH TPYAHYHO  3ajady, [OJMEHa
WHTEJUICKTYalIbHOM 3amauu  OoJjiee ONM3KOM, WrpoBOiMl 3amayeit.). Takoit pebGeHOK
BBITIOJIHACT 33/1a4y HE TIOJHOCTHIO, a ee 0oJiee MPOCTYIo YacTh. JleTH He 3auHTEePECOBAHbBI
B pe3yibTaTe BBIMOJHEHUS 3aJaHusl. JTa OCOOCHHOCTb MBIIMUICHHUS TPOSBISICTCS B
ITKOJIE, KOT/Ia IETH OYEHb OBICTPO TEPSIOT MHTEPEC K HOBBIM IIPEIMETAM.

2. OtcyTcTBHE BBIPAKEHHOTO OPUEHTHUPOBOYHOTO dTama TMPU  PEIICHUH
MbICIUTENbHBIX 3anad. et ¢ 3IIP HaumHaroT neicTBoBaTh cpasy, ¢ xoay. [lpu
NPEABABICHUA WHCTPYKIMHM K 3aJJaHUI0 MHOTME JETH HE IOHUMAIOT 3aJaHUsl, HO
CTPEMSITCS MOOBICTPEE MOJIYYUTh IKCIIEPUMEHTAIBHBIN MaTepHUall U Ha4YaTh JI€MCTBOBATD.
Cnenyer 3ametutb, uto sietu ¢ 3IIP B Oosblield Mepe 3aMHTEPECOBAaHbI B TOM, YTOOBI



noObICTpee 3aKOHYUTH pabOoTy, a HE KAYECTBOM BBINIOJIHEHHU 3aaHusl. PeOeHOK He ymeeT
aHAJIU3UPOBATh YCJIOBHUS, HE IOHMMAeT 3HAYMMOCTH OPUEHTHUPOBOYHOIO 3Tara, 4To
MPUBOJNT K TIOSIBJICHUIO MHOKecTBa omuOoK. Korma peOeHOK HaumHAaeT 00ydaThes,
OYEHb BAXKHO CO3JaThb YCJIOBHS JUIA TOrO, YTOOBI OH IEPBOHAYAIBHO JyMall,
aHAJIU3UPOBAJI 3a/IaHHE.

3. Huzkas mpicauTenbHas akTUBHOCTD, «O€3MyMHBIN» CTUIIb paOOTHI (J1eTH, U3-3a
MOCIEIIHOCTH, HEOPTaHW30BAHHOCTH JEHCTBYIOT HayrajJ, HE YYMUThIBas B IOJHOM
o0beMe 3a/IaHHOTO YCJIOBHS; OTCYTCTBYET HAIlPaBICHHBIN MOMCK PELICHUs, TPEOI0JICHUS
TpyaHocTel). Jletu pemaroT 3a7ady Ha MHTYUTUBHOM YPOBHE, TO €CTh PEOCHOK BpOJE
OBl TPaBUJILHO JIA€T OTBET, HO OOBICHUTH €70 HE MOXKET.

4. CrepeoTUNHOCTb MBIIIEHUS, €ro madnoHHOoCTh. HarmsaHo-o6pasHoe
MbinuieHue. Jeru ¢ 3IIP 3aTpynHstoTcs AeHCTBOBaTh MO HArJISLAHOMY OOpasily u3-3a
HapylIEHUH oOlepauuid aHanu3a, HApYyIIEHHE UEJOCTHOCTH, IEJIeHANPaBICHHOCTH,
AKTUBHOCTH BOCIHpPHUATHS BCE 3TO BEIET K TOMY, UYTO pPEOCHOK 3aTpyAHsETCs
IpoaHaJIM3UpPOBaTh 00pa3el, BbLICIUTh IJIABHBIE 4YacTH, YCTAHOBHUTb B3aUMOCBS3b
MEXJly YacTIMU U BOCIIPOM3BECTH JaHHYIO CTPYKTYpy B Ipoliecce COOCTBEHHOM
NeATENbHOCTH. JIornyeckoe MpIIIJIEHHUE.

VY nerelt ¢ 3aepKKOM NICUXUYECKOTO PA3BUTHS UMEIOTCS HAPYIICHHs BaKHEHUIINX
MBICJIATEIBHBIX ONEPALNIA, KOTOPBIE CITY’kKaT COCTABJISIFOLIMMHU JIOTHYECKOTO MBIILUICHUS:

- aHanu3 (yBJEKAIOTCA MEJIKUMHU JETajlsiIMH, HE MOXKET BBLICIUTH TJIABHOE,
BBLICIIAIOT HE3HAYUTEIIbHBIC IIPU3HAKH );

- CpaBHEHHE (CpPaBHUBAIOT NPEIMETHI MO HECOMOCTABUMBIM, HECYLIECTBEHHBIM
MPU3HAKaM);

- kiaccudukanus (peOCHOK OCYIIECTBISCT KJIacCU(PUKAIIMIO YACTO MPAaBUIBLHO, HO
HE MOXXET OCO3HATh €€ MPHUHIIUI, HE MOXKET OOBSICHUTD TO, MIOYEMY OH TaK MOCTYIIN).

BBIBO/I.

Henocrarounass chopMHpPOBAHHOCTh [O3HABATEIbHBIX IPOLECCOB 3a4acTYIO
ABJISIETCS TJIABHOW MPUYMHOMN TPYIHOCTEH, Bo3HUKatomux y aereit ¢ 311P npu o0yuenun
B LIIKOJIE.

3anepKKa IICUXWYECKOIO pa3BUTUS MPOSBISAETCA B 3aMEIJICHHOM TEMIIE
CO3pEBAaHUS  SMOLMOHAIBHO-BOJEBOW  cepbl, Tak W B  HMHTEUIEKTyaJIbHON
HEJOCTaTOYHOCTU. 3HA4YUTENbHOE OTCTaBaHHWE M CcBoeoOpa3ue OOHApyKUBAeTCs B
MBICIIUTEIILHON JeATeabHOCTH. Y Beex nereit ¢ 3IIP HalOmrogaroTcs HEJOCTATKH MaMSTH,
BHUMaHUs1, BOOOpakeHUsI ¥ MbllieHusl. OTcTaBaHUE B MBICIUTENBHON AEATEIbHOCTU U
OCOOEHHOCTH MaMsITH Haubojee SPKO MPOSBIAIOTCS B MpoLIEcCEe pElIeHHs 3ajad,
CBSA3aHHBIX TAKMMH KOMIIOHEHTAMHU MBICIUTEIBHON NESITeNIbHOCTH, KaK aHaIU3, CUHTE3,
0000meHne u abcTpardpoBaHHWE. YUWUTHIBasE BCE BBINIE CKa3aHHOE, OTUM JIETSIM
HEOOXOIUM OCOOBIN ITOIXO/I.

TpebGoBanus k 00y4eHHI0, yUUThIBarolue ocooeHHoctu aereit ¢ 3I1P:

1. CoOmtoieHre omnpeneneHHbIX TMIUEHUYECKUX TPeOOBaHUI MpU OpraHu3aluu
3aHATHH, TO €CTh 3aHATHUSI MPOBOASTCS B XOPOILIO MNPOBETPUBAEMOM MOMEIICHUH,
oOpaniaeTcsi BHUMaHUE HAa YPOBEHb OCBELIEHHOCTH U Pa3MEILEHNE JETEN Ha 3aHATHAX.

2. TmarenbHBIH TOA00P HATSIIHOTO MaTepuaia JUlsl 3aHSATHI U ero pa3MelieHne
TakuM 00pa3oM, YTOOBI JIUIIHUI MaTepual He OTBJIEKaJ BHUMaHHe peOeHKa.

3. KoHTponb 3a opraHusammeil IesTEIBHOCTH JeTeH Ha 3aHATUSAX: BAXKHO
IPOYMBIBATh BO3MOXHOCTHh CMEHBI Ha 3aHATHUSAX OJHOIO BHJAA JEATEIBHOCTH JIPYTHUM,
BKJIFOYATH B IJIAH 3aHATUN QU3KYJIbTMUHYTKH.



4. Tlenaror JOJDKEH CIEIUTH 3a peakiMeil, 3a MOBEJACHUEM KaXJI0ro peOeHKa u
MIPUMEHSTh UHIMBUAYAJIbHbBINA MOJIXO/I.

MareMatrnueckoe o00pa3oBaHUE SABISIETCS 00s3aTE€ILHOM W HEOTHEMJIEMOM YacThiO
oOmiero oOpa3oBaHUs Ha BCEX CTYIMEHsX MKOJbl. OOydeHHEe MaTeMaTHKE B OCHOBHOM
IIKOJIE HAMPABJIEHO HA TOCTHXKEHHE CIEAYIOMIMX LEIeH:

1) B HaNpaBJICHUH JTMYHOCTHOTO PA3BUTHS:

* (dopMHUpOBaHME TPEJCTABICHUNA O MaTeMaTHUKe KakK YacTh OOIIeYeIOBEYECKON
KYJbTYpbl, O 3HAYUMOCTH MaTE€MAaTUKW B Pa3BUTUU LMUBUIU3ALUU U COBPEMEHHOTO
00I11eCTBa;

*pa3BUTHE JIOTUYECKOTO M KPUTHYECKOTO MBIIIJICHUS, KYJIbTYPhl PE€UYU, CIOCOOHOCTU K
YMCTBEHHOMY 3KCIIEPUMEHTY;

*(OpMUPOBAHUE HMHTEIUICKTyaJIbHOM YECTHOCTH U OOBEKTUBHOCTU, CIOCOOHOCTH K
MPEO0JICHUIO MBICIUTEIBHBIX CTEPEOTUIIOB, BHITEKAIOIINX U3 OOBICHHOTO OIBITA;

* BOCIIUTAaHUE KAuyeCTB JIMYHOCTH, OOECIEUYMBAIOIINX COIHAIbHYI0O MOOUIBHOCTD,
CIIOCOOHOCTH MPUHUMATH CAMOCTOSITEILHBIE PEIICHUS;

* ¢opMHpOBaHHUE KAUYECTB MBIIUICHUS, HEOOXOJUMBIX JIsl aJlallTallid B COBPEMEHHOM
UH(OPMAITMOHHOM OOIIIECTBE;

*  pa3BUTHE MHTEpeca K MAaTEeMaTUYECKOMY TBOPYECTBY M MaTEMaTUYECKUX
CIIOCOOHOCTEM;

2) B METanpeIMETHOM HalpaBJICHUH:

* pa3BUTHE MPEJCTABICHUN O MaTeMaTHKe Kak (opMe OMUCAHUS U METOJI€ MO3HAHUS
JNEeUCTBUTEIBLHOCTH, CO3JaHUE YCIOBUM Il MPUOOPETEHHUs TMEePBOHAYAILHOIO OIBITA
MaTeMaTUYECKOT0 MOJICIIMPOBAHMS;

* (hopMHUpOBaHUE OOMIMX CIIOCOOOB MHTEIIEKTYaIbHOU JESITEIbHOCTH, XapaKTEPHBIX JIJIs
MAaTEeMaTUKA W SBJSIOLIIMXCS OCHOBOW IIO3HABATENILHOM KYJBTYPbI, 3HAYMMOMW IS
pPa3IUYHBIX chep YeTOBEYECKOM eI TeIbHOCTH;

3) B MpeIMETHOM HAITPABJICHHUH:

* OBJAQJCHHE MATEMAaTUYECKHUMH 3HAHUSMU ¢ YMEHUSMU, HEOOXOIUMBIMU IS
POJOJDKEHUsT 00pa3oOBaHMs, W3YyYEHUS CMEXKHBIX JIUCIUILUINH, TPUMEHEHHS B
IIOBCEIHEBHOM KM3HU;

* co3ganue GyHIaAMEHTA IJIi MaTeMaTHUECKOTO Pa3BUTHUS, (DOPMHUPOBAHHSI MEXAHU3MOB
MBIIUIEHUS, XapaKTEPHBIX 11 MATEMATUYECKOU eI TETbHOCTH.

Pabouas mporpamma no maremaTuke coctaBiieHa B cooTBerctBuu ¢ ®I'OC OOO na
OCHOBE MPUMEPHOI TporpamMmbl o Marematuke (IIpuMepHbie TporpaMMBbl 10 Y4EOHBIM
npeaMeram. Marematuka. 5-9 knaccel. —M.: IlpocBemenne, 2011. — 63c. (CtangapTsl
BTOpOro mokoseHus). [IpuopureTHpIMU 1ensaMu 00y4YeHUsI MaTeMaTUKEe B 5—6 Kiaccax
SIBJISIFOTCSI:

MPOJI0JDKEHNE (POPMUPOBAHKS OCHOBHBIX MAaTEeMAaTHUYECKUX MOHATHNA (YUCIIO, BEJIMYHMHA,
reoMeTpuyeckas ¢urypa), oOeCIeUnBAIONINX MPEEMCTBEHHOCTh M TEPCHEKTUBHOCTD
MaTeMaTUYeCKOro 00pa3oBaHus OOYyJArOIINXCS,;

pa3BUTHE  UHTEJUIEKTYaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH  oOydarouiuxcs,
MO3HABATENIbHOM AaKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHHM, HMHTEpeca K HN3YUYECHHIO
MaTeMaTHUKU;

MOJIBeICHHE O0YYaIOIMXCsl HA JOCTYIMHOM JIJIi HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTEMAaTUKH U OKPYKAIOIIEr0 MUPA;



dbopmupoBaHue  (PYHKIIMOHAJILHOM  MaTeMaTUYeCKOM  TIPAMOTHOCTH:  yMEHUS
pacno3HaBaTb MaTEMaTHYECKME OOBEKTbl B PEATBbHBIX JKU3HEHHBIX CHTyalUsX,
IIPUMEHATh OCBOCHHBIE YMEHHUs Ul PEUICHUs IPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1ad,
MHTEPIPETUPOBATh ITOJYYEHHBIE pE3yJIbTaThl M OLCHUBATH KX HAa COOTBETCTBUE
IIPAKTUYECKON CUTYaALIUH.

AnreOpa sSBISETCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO 00IIEro oOpa3oBaHUS:
OHa o0ecre4nBaeT W3yueHUE APYTUX AUCIMIUINH, KaK €CTeCTBEHHO-HAYYHOTO, TaK U
TYMaHUTapHOTO IMKJIOB, €€ OCBOGHHE HEOOXOAUMO JIJIsl MPOJOJIKEHHSI 00pa30BaHus U B
MMOBCEJHEBHOM KW3HHM. Pa3zBuTtHe y o0O0OydalomMXCSd HAYYHBIX MPEACTaBICHUN O
MPOUCXOXKICHUH W CYIIHOCTH anreOpandeckux aOCTpakiuii, crmocode OTpakeHHS
MaTeMaTUYECKOM HAayKOW SBJICHUM U MPOLECCOB B MPUPOJAE U OOIIECTBE, POJIU
MaTEMaTUYECKOT0 MOJEIUPOBAHUS B HAYYHOM IMO3HAHUM U B MPAKTHKE CIOCOOCTBYET
(GbOpMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHUS M KAYeCTB MBIIUICHUS, HEOOXOIUMBIX JJIs
aJlanTallid B COBPEMEHHOM IM(ppoBOoM obOiecTBe. M3yueHnue anreOpbl obOecnednBaeT
pa3BUTHE yMEHUS HaOII0JaTh, CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUA ¥ BBIBOJBI, (opmynupoBaTh yTBepkaeHUsA. OCBOCHHE Kypca airedopbl
o0ecrieunBaeT pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYYarOIIMXCSA: OHU HCHOJB3YIOT
JNEAYKTUBHBIC W WHIYKTUBHBIC PACCYXKIEHHUSA, OOOOIIEHHE ¢ KOHKPETH3AIIUIO,
abcTparupoBanue u aHanoruto. O0yueHue anredpe npeanonaracT 3HaYuTeIbHbIN 00BEM
CaMOCTOSITENIEHON AESITeTbHOCTH O0YYalolUXCs, MOITOMY CaMOCTOSTEIbHOE pEIICHHE
3a/1a4 SIBJISIETCS peau3aluen 1eaTeIbHOCTHOTO MPUHITUIIA 00yUeHHUS.

B crpykType mporpammel yueOHOTO Kypca «Anrebpa» aisi OCHOBHOTO OOIIETO
oOpa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOANYECKUE JIMHUU:
«Ywucna 1 BEIYUCICHU, « ANredpandeckue BhIpaKECHU», « Y PaBHEHHS U HEPABEHCTBAY,
«Dynkiuny. Kaxnas u3 3THX cofepKaTelbHO-METOANYECKUX JMHHUN pa3BUBAETCS Ha
NPOTSHKEHUU TPEX JIET U3YUYEHUSI Kypca, B3aMMOJICUCTBYS C JAPYTUMH €ro JUHUsSIMU. B
XO0JIe M3YyYeHHUs Y4eOHOro Kypca OOydarolUMCsl MPUXOAUTCS JIOTUYECKH pacCyKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBsSI3M ¢ 3TUM B mporpamMmy
y4eOHOTO Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI JIOTHIKH, MPEICTABICHHbIE
BO BCEX OCHOBHBIX pa3Jelax MaTeMaTH4ecKoro oOpa3oBaHUs U CHOCOOCTBYIOLIME
OBJIAJICHUIO OOYyYaroNMMHUCA OCHOB YHUBEPCAJHLHOTO MAaTEMaTHYECKOrO  S3bIKA.
ConepxaTenbHOM U CTPYKTYPHOM OCOOCHHOCTBIO Y4EOHOTO Kypca «Anredpay sSBIsSETCS
€r0 MHTETPUPOBAHHBIN XapaKTep.

Copepxanne muHUN «Yucaa W BBIYUCICHUSD) CIY)KHUT OCHOBOH IS JalbHEHIIETO
W3yYCHUsS MaTEeMaTHKH, CHOCOOCTBYET pa3BUTHIO Yy OOYYAIOIIUXCS JIOTHYECKOTO
MBIIIJICHUST, (OPMUPOBAHUIO YMEHHSI TIOJIB30BAaThCA QITOPUTMaMH, a TaKKe
NPUOOPETCHUIO TMPAKTHUYCCKMX HABBIKOB, HEOOXOIUMBIX ISl TTOBCCIHEBHOW JKW3HH.
Pa3BuTre MOHATUS O 4YMCIIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHHs CBSA3aHO C
pPaIMOHANIBHBIMA W WPPAIMOHATLHBIMU YHCIIaMA, (OPMUPOBAHHEM TIPEICTABICHUN O
JICHCTBUTENHFHOM YHCIIE. 3aBEpUICHHE OCBOSHUS YUCIOBOM JIMHUN OTHECEHO K CPETHEMY
o01eMy 00pa30BaHUIO.

Conepxanue AByX anreOpandecKux JTUHUN — «ANTeOpandecKue BBIPAKCHHS» M
«YpaBHEHUSI W HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYUYaOIIUXCS
MaTEeMaTHYECKOro anmnapara, HeoOOXOAMMOro JIJIsl pelIeHHs 3a7a4 MaTEMaTHKH, CMEKHBIX
MPEeIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3ahad. Ha ypoBHE OCHOBHOrO OOILEro



oOpa3oBaHusi y4eOHBI MaTepuan TPYyNIUPYeTCcs BOKPYT PAllMOHAIBHBIX BBIPaKEHUI.
AnreOpa JeMOHCTpPHPYET 3HAYeHHEMATEMAaTHUKU KaK s3bIKa JIISI  TIOCTPOCHHUS
MaTeMaTUYECKUX MOJIETICH, OTMCAHMS ITPOIIECCOB U SIBIICHUH peabHOro MUpa. B 3amaun
o0y4eHus anredpe BXOIAT TAKKe TalbHEUIIee Pa3BUTHE AITOPUTMUIECKOTO MBITILICHHS,
HEOOXOJMMOT0, B YAaCTHOCTH, JJIsI OCBOCHHS Kypca WH(POPMATUKH, W OBJIAJCHUEC
HaBBIKAMHU  JICAYKTHBHBIX paccykaeHuil. I[IpeoOpasoBanme CHUMBOJBHBIX  (HOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOpaXKEHHsI, CHOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTRBY.
Conepxanue (QyHKIIMOHATBHO-TpAUUECKOW JIMHUHM HAIEIEHO Ha MOJY4YEHHUE
00y4aromuMuUcs 3HaHUM 0 (YHKIMAX KaK BaKHEUIIEW MaTeMaTHYeCKOW MOAETH s
ONMCaHMUA M WCCIEIOBAaHUA PA3HOOOpA3HBIX TPOLIECCOB M SBJICHUNH B TNPUPOAE U
obmectBe. M3yueHne marepuana coCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCA YMEHHUS
UCTIOJIb30BaTh PA3JIMYHbIC BBIPA3UTEIbHBIC CPEJICTBA S3bIKA MAaTEMAaTHUKU — CIIOBECHBIE,
CHUMBOJIMYECKHE, rpaduueckie, BHOCUT BKJIa B (OPMHUPOBAHUE MIPECTABICHHIA O POJIU
MaTEMAaTUKU B Pa3BUTHU [IUBHIU3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 kjaccax u3ydaeTcsi yueOHbIH Kypc «Anredpay,
KOTOPBIH BKJIFOYACT CJICAYIONIUE OCHOBHBIC paslenbl coaepkanus: «Yucna wu
BBIUUCIICHUS», «ANreOpanduecKkue BBIPAKEHUs», «YpaBHEHUS W HEPaBCHCTBAY,
«DYyHKIHW.

Ha u3yuenue yueOHOro Kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102
yaca (3 gaca B Hezenmo), B 8 kimacce — 102 gaca (3 gaca B Hezeno), B 9 kiacce — 102 yaca
(3 gaca B HezenO).

COJAEPKAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCTICHUA

Jpo6u 0OBIKHOBEHHBIC U IECSITHYHBIE, TIEPEXO OT OJHOM (HOPMBI 3aITUCH ApOoOei K
npyroii. IloHATHE panMOHAIBPHOIO YMHCIA, 3alKCh, CPABHEHHUE, YIOPSIOYMBAHUE
palMOHANBHBIX YHCeN. ApudMETUYeCKHe MEUCTBUS C pPaIlMOHAIBHBIMU YHUCIIAMH.
Pemenue 3aay u3 peaibHON MPaKTUKKM HA YaCTH, Ha APOOH.

Cremenb C HaTypaJibHBIM  [IOKa3aTeJeM: ONpelesieHue, MpeoOpa3oBaHue
BBIpQKEHUN HAa OCHOBE OMPENESICHUs], 3aluch OOJbIIUX 4Yuced. [IpoleHThl, 3amnuch
MPOIICHTOB B BHjE ApoOU M JpoOU B BHUIE MNPOLEHTOB. TpU OCHOBHBIC 3aJayu Ha
MPOIICHTHI, pElIeHNE 3a7a4 U3 pealbHON MPAKTUKHU.

[IpumeHeHne TPU3HAKOB JIEIMMOCTH, Pa3JIOKEHHUE HAa MHOXKUTENIM HATypajbHbIX
YuUCen.

PeasibHBIC 3aBUCMOCTH, B TOM YHUCJIE TIpsiMast U 0OpaTHas MPOMOPIIMOHATEHOCTH.

AJiredpanyecKue BbIPaKeHHUS

IlepeMeHHBIE, YKMCIOBOE 3HAYEHHUE BBIPAXKEHHUS C MEpeMEHHOW. JlomycTumble
3Ha4YeHUs1 MnepeMeHHbIX. [IpeacTaBieHHe 3aBUCUMOCTH MEXAY BEIMYMHAMU B BHJE
dopmynbl. Beramcnenus mo ¢opmynam. I[IpeoOpazoBanne OyKBEHHBIX BBIPAKCHHUI,
TOXJIECTBEHHO PaBHbIC BBIPAYKEHUS, MpPaBHIia MPeoOpa3oBaHUsl CYMM U MPOMU3BEICHUI,
IpaBuiia PACKPBITUS CKOOOK U NMPUBEICHUS MOAOOHBIX ClaraeMbix.

CBOICTBA CTENEHH C HATYPAIbHBIM [TOKA3aTEIEM.

OnHowiensl u MHoOrowieHbl. CreneHb MHoOrowieHa. CloKeHHE, BBIYUTAHUE,
YMHOXEHHE MHOTrO4JieHOB. DOpMYyJIbl COKPAIIEHHOTO YMHOXEHHUS: KBaJapaT CyMMbI U
kBaapar paszHoctu. @Dopmyna pa3HOCTHM KBaApaToB. PasiiokeHMe MHOTOWICHOB
Ha MHOKUTEJIH.



YpaBHeHMs M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHs, TMpaBwia npeoOpa3oBaHUS  ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHU.

JInHelHOE ypaBHEHUE C OJJTHOM IEPEMEHHOM, YUCIIO KOPHEN JIMHEUHOTO YPABHEHHS],
peuleHue JIMHEWHBIX ypaBHeHuH. (CocCTaBieHUME YpPaBHEHMM 10 YCIOBHIO 3aayH.
PemeHne TeKCTOBBIX 3a4a4 ¢ IOMOIIBIO YPaBHEHHU.

JIluneliHOe ypaBHEHHE C JBYMs NepeMeHHbIMH U ero rpaguk. Cucrema JByX
JUHEHHBIX YpaBHEHUU C JABYMs MEpeMEeHHbIMU. PemeHue cucreM ypaBHEHHU# criocoObom
NO0JICTaHOBKH. [IprMepshl pemeHus TEKCTOBBIX 3a4a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHUM.

DOYyHKIUU

KoopanHara Touku Ha npssMoi. YucnoBble NpOMEXyTKU. PaccTosiHME MEX Ty IBYMS
TOYKaMHU KOOPJAWUHATHOW MPSIMOM.

[IpsimoyronbHast cucremMa koopauHat, ocu OX u Oy. AGcuucca U opAuHATa TOYKH
Ha KOOPJAMHATHOW IJIOCKOCTH. IIpumepsl rpadukos, 3amanHbix (Gopmynamu. UreHue
rpagukoB peasbHbIX 3aBucuMocTed. [lonarne Qynkuuu. I'papuk dynkuuu. CoiicTBa
¢ynkuuid. Jluneiinas ¢ynkuus, e€ rpaduk. I'paduk ¢pynkuum y = [x|. ['papuueckoe
pELICHNE JIMHEWHBIX YPABHEHU U CUCTEM JIMHEWHBIX YPABHEHU.

8 KJIACC

Yucaa 1 BbIYUCICHUA

KBagpatueiii kopeHb u3 uncna. [lonstue 06 uppanronansHoM uucie. [lecaTnunbie
MpUOJIMKEHUsT UppalMOHANbHBIX yuced. CBoiicTBa apu(METHUECKMX KBaJpaTHBIX
KOpHEH M UX MPUMEHEHHE K MPEeoOpa30BaHUIO YMCIOBBIX BBHIPAKEHUM U BBIYUCICHUSIM.
JlercTBUTENBHBIC YHCIIA.

CreneHnsb ¢ 11esIbIM MIOKa3aTeneM 1 € cBoiicTBa. CTaHgapTHAsI 3alIMCh YUCIIA.

AJiredpanyecKue BbIPaKeHHUs

KBanparHeiii TpEXuWiieH, pa3loKEHUE KBAJAPATHOTO TPEXWIEHA HA MHOKHUTEIM.

AnrebOpaundeckas npoOb. OCHOBHOE CBOMCTBO anredOpanueckoi npodu. CroxkeHue,
BbIUMTAaHUE, YMHOXKEHUE, JIeJIeHne aaredpanyeckux apoOeit. ParmoHanbHble BIpaXXeHUs
U UX rpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Gopmyna KOpHEW KBaJpaTHOTO ypaBHEHHsS. Teopema
Buera. Pemenue ypaBHEHHUI, CBOIAIIMXCS K JIMHEWHBIM M KBaApatHbeIM. I[Ipocreimue
JIpOOHO-pallMOHANIbHBIE YPABHEHMUS.

I'paduueckass uHTEpHpeTayisi ypaBHEHUH C JBYMsS TIEPEMEHHBIMH M CHCTEM
JINHENHBIX YPABHEHUU C ABYMsI IIEPEMEHHBIMU. [[pUMEpPHI peIEHNs] CUCTEM HEIMHENHBIX
YPaBHEHHM C ABYMsI IEPEMEHHBIMM.

Pemennie TeKCTOBBIX 3a/1a4 AIreOpandeckiuM CrocoooM.

HucnoBble HEpaBEHCTBA M HMX CBoMCTBa. HepaBEeHCTBO C OIHOW IEPEMEHHOW.
PaBHOCHMIIBHOCTD HepaBeHCTB. JIMHEHBIE HEPABEHCTBA C OAHOM nepeMeHHONU. CUCTEMBI
JIMHEWHBIX HEPABEHCTB C OJHOU NIEPEMEHHOM.

DYyHKUMHU

[Tonsitue Qynkuuu. OOnNacTh ompeneseHus M MHOXKECTBO 3HAUYEHHMM (YHKIUU.
Crioco6bl 3aanust PyHKIUI.

['paduk pynkuuu. Yrenune cBoicTB GyHkIun 1o e€ rpaduxy. [Ipumepsr rpadukos
(YHKIIHI, OTpa)xaroux peajbHble IPOIECCHI.



OyHKIMH, OTMCHIBAIOIIUE MIPSIMYIO0 B OOPAaTHYIO MTPOMOPIIMOHATILHBIE 3aBUCUMOCTH,
ux rpaduke. Oyukmun Y = X2, Y = x3, ¥ = Vx, y=|X|. [padutdeckoe pemeHue ypaBHeHuii
Y CHCTEM YPAaBHEHUMU.

9 KJIACC

Yucaa 1 BHIYUCICHUSA

PannonanpHbpie 4HMCla, UppalMOHAIbHBIE YHCIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHbIC ApoOU. MHOXKECTBO JIEUCTBUTENLHBIX YUCEN, JEHCTBUTEIbHBIC YMCa Kak
OCCKOHEYHbIE JeCSATHYHbIE ApoOu. B3aMHO OJIHO3HAYHOE COOTBETCTBUE MEXKIY
MHOXECTBOM JIEUCTBUTEIBbHBIX YHCENT U KOOPAUHATHOW MPSIMOI.

CpaBHeHHME  [IEWCTBHUTENIBHBIX  4HWCeN,  apumeTHdecKkue  JACUCTBUS  C
JNEUCTBUTEIBHBIMU YUCIAMU.

Pa3smepsl  OOBEKTOB  OKpPYXAIOLIEr0 MHpa, JUIMTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIIEM MUPE.

[TpubnuxéHHOE 3HAUCHHUE BEIMYMHBI, TOUHOCTH NMpUOIkenus. OKpyriieHUe Yrcell.
[Iprukuaka 1 oLleHKA PE3yIbTaTOB BEIYMCIICHHM.

YpaBHeHMs M HEPABEHCTBA

JlunentHoe ypaBHeHue. PemieHue ypaBHEHUHM, CBOJAIUUXCS K  JIMHEUHBIM.

KBampatHoe ypaBHeHue. PelnieHne ypaBHEHUN, CBOJAIIUXCA K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHHs YpaBHEHHMH TPETbEW U UYETBEPTOU
CTETIEHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemienne npoOHO-pallMOHANBHBIX ypaBHEHMH. PerieHwe TEKCTOBBIX — 3ajad
anreOpanyecKkuM METOJIOM.

VYpaBHeHue ¢ nOByMs NepeMeHHbIMM M ero rpaduk. Pemienwe cucteM IBYX
JIMHEWHBIX YPAaBHEHUH C IByMs IIEpEMEHHBIMU. Pemienue cucrem AByX ypaBHEHHM, OJHO
U3 KOTOpBIX JIMHEWHOE, a JIpyroe — BTOpoHM creneHu. ['paduueckas uHTEpHpeTarus
CHUCTEMBI YPAaBHEHUH C JIByMs IEPEMECHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nMHEWHBIX HEPABEHCTB C OJHOM mnepeMeHHou. PemeHune cucrem
JTUHENHBIX HEPABEHCTB C OJIHOM mepemeHHo. KBanparubie HepaBeHcTBa. ['paduueckas
WHTEPIPETALNMS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMSI IEPEMEHHBIMU.

DYyHKUMHU

KBagparuunas pyukmms, e€ rpaduk u coiictsa. [lapaboma, KoopaArHATH BEPITUHBI
napaboJibl, 0Cb CAMMETPHUH MapadoJIbl.

Ipadukn byskmmit:y = kx, y = kx + b, y = k/x, y = x3,y = Vx, y = || # ux
CBOKCTBA.

YucJi0BbIE 0CIEA0BATEIHHOCTH U IIPOTPECCUH

[lonsiTiE  YKMCIIOBOM  NOCIEAOBATENBHOCTH.  3aJaHHE  IOCIIENOBATEIbHOCTH
peKyppeHTHOM dhopmyIoi u popmysoit N-ro yieHa.

Apudmernueckas W reoMeTpuueckas mnporpeccun. Dopmynel N-TO  dieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMbI TIEPBBIX N UJICHOB.

N3obpaxkenne 4uneHOB apuMETHUECKOH M Te€OMETPUUYECKON MPOrpeccuil TOUKaMu
Ha KOOPAMHATHOW TIUIOCKOCTH. JIMHEHHBIW M DKCIOHEHIUANbHBIA pPOCT. CIIOXkKHBIE
IIPOLICHTHI.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA TIPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OGPA30BAHUA

JIMUHOCTHBIE PE3YJBbTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOEHUS MPOTPaMMbl y4eOHOro Kypca «AmnreOpay
XapaKTepU3YIOTCS:

1) naTpuoTHYECKOE BOCIIMTAHKE:

NPOSIBJICHUEM HMHTEpeca K MPOUUIOMY M HACTOSIIIEMY POCCHMCKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIIEHHEM K JOCTHUKEHUSIM POCCHUUCKMX MATEeMAaTHKOB U POCCHUHCKON
MaTEMaTUYECKON MIKOJIbI, K HCIOJb30BAHUIO ITUX JTOCTIKEHHM B APYTMX HayKax u
NPUKJIAJAHBIX cdepax;

2) rpaIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO O0S3aHHOCTEN TpaKJaHWHA U pealli3allii €ro IMpas,
IPEICTaBICHUEM O MaTeMaTHYEeCKUX OCHOBAaX (DYHKIIMOHMPOBAHUSA Pa3IAYHBIX
CTPYKTYD, SBJICHUM, IPOLIEYP TPAXKAAHCKOTO OOIIecTBa (HapuMep, BHIOOPHI, OMIPOCHI),
TOTOBHOCTBIO K OOCYXIEHHUIO STHYECKHMX MpOOJIEM, CBSA3aHHBIX C HPAKTHUYECKUM
NPUMEHEHUEM JOCTI)KEHMM HayKH, OCO3HAaHHMEM BaXKHOCTH MOPAIBHO-ITUYECKUX
IPUHITUIIOB B JICSITEIBHOCTU YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B  PEIICHWHM MPAKTUYECKUX  3ajad
MaTEMaTUYECKONW  HANpPaBJICHHOCTH, OCO3HAHMEM  BAXXHOCTHU  MAaTEMaTU4YECKOIO
oOpa3oBaHMsl Ha TMPOTSHKEHUM BCEH OJKU3HU JUIsl  YCIEITHOW mnpodecCuoHaIbHON
NESTEIPHOCTY U PAa3BUTHUEM HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHANBUAYATbHONH TPAaeKTOpPHH OOpa30BaHUS W JKU3HEHHBIX TUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTnYecKoe BOCIMTAHHE:

CHOCOOHOCTBIO K  OMOLMOHAJIBHOMY U O3CTETHYECKOMY  BOCHPUSATHUIO
MaTEeMaTHYeCKUX OOBEKTOB, 3ajad, peIIeHWH, pacCyXIeHUH, YMEHHIO BHJIEThH
MaTeMaTHUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTAalME! B JEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUSA YEJOBEKa, MPUPOABI U OOUIECTBa,
NOHMMaHUEM MaTEMaTUYECKOM HayKd Kak c(epbl 4eIOBEYECKOM AEsATEIbHOCTH, ITAllOB
e€ pa3BUTHS W 3HAYUMOCTH JJIi pPa3BUTHS UMBUIM3AIMU, OBIAJCHHEM SI3BIKOM
MaTeMaTUKd ¥ MaTeMaTUYeCKOW KyJIbTYypOoll Kak CpEICTBOM TIO3HAHHUS MHpAa,
OBJIAJICHUEM MPOCTEUIINMH HaBBIKAMU UCCIIEI0BATEIBCKON A TEIBHOCTH;

0) pusnueckoe BocnuTaHHe, (OPMHPOBAHWE KYJLTYPbl 30POBbS W
AMOLMOHAJIBLHOTO 0JIArONOJIyYusi:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOETO 3/10POBbS,
BEJICHUS 3JI0pPOBOTO Oo0Opa3a >KH3HU (30POBOE TMHUTaHWE, COATAaHCUPOBAHHBIA PEKUM
3aHATUN U OTJIBIXA, PETYyJsipHAas (PU3NUYecKasi aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HABbIKA
pediiekcuy, MpPU3HAHWEM CBOETO MpaBa Ha OMIMOKY M TaKOro >K€ IpaBa JApPYroro
YeJI0OBEKA;

7) 3KkoJIorHYecKoe BOCTIUTAHUE:

OpUEHTAIlMEe HAa MPUMEHEHHE MaTeMaTHMYeCKUX 3HAHUW ISl pelIeHHUs 3a1ad B
00JacTU COXPAHHOCTH OKPY’KaIOIIEH Cpe/bl, TUIAHUPOBAHMS TMOCTYIKOB M OLIEHKH HX



BO3MOXKHBIX TIOCJIEJICTBUM Ul OKpPYXKalOIIEH Cpenbl, OCO3HAHUEM TIJI00AIBHOTO
XapakTepa 3KOJOTHYECKHUX MPoOJIeM U IMyTeil UX pelieHus;

8) aganTanus K U3MEHSIIOIMMMCS YCJIOBHAM CONMATBHOI U IPUPOIHOIi CpeabI:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSAX HEONPEACIEHHOCTH, MOBBIIIECHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 IPaKTUYECKYIO IEATEIbHOCTb, B TOM YMCIIE YMEHUE
YUUTBCS y APYTHX JIOJIEH, IpUOOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIE 3HAHMS,
HABBIKA U KOMIIETCHIIUH U3 OIIbITa IPYTHUX;

HEOOXOIUMOCTBIO B (POPMUPOBAHUU HOBBIX 3HaHMi, B TOM 4HuCiIe€ (POPMYIUPOBATH
U7ieH, MOHATHS, TUNIOTE3bl 00 0OBEKTaxX M SIBJICHUSX, B TOM YHCIIE paHEe HEH3BECTHBIX,
0CO3HaBaTh JePUIUTHl COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYID CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOUIUI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEICHUS
U AeicTBus, (OpMYIUPOBATH U OLIEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC YUeOHbIE 1elCTBUSA

Bba3oBble Jioruyeckue aeiicTBUS:

¢ BBIBIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMATHUYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHWH MEXIy MOHATHAMH, (HOPMYITHpOBATH OMpPENEICHHUS MOHSITHIA,
YCTaHABIMBAaTh CYHIECTBEHHBIH TMPU3HAK  KIACCU(UKALNUK, OCHOBAHHS IS
00001IEHNS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A,

¢ BOCIPHUHUMATh, GOPMYIUPOBATH U MPEOOPA3OBLIBAThH CYKJICHUS: YTBEPAUTEIIbHbIE U
OTpHULaTeNbHbIE, EAMHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIE;

o BBIBIATH MaTEeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U IPOTUBOPEYUS B
(akTax, JAaHHBIX, HAOMIOACHUAX U YTBEPXKICHUSX, IMpeluiaraTb KpUTEpUU U
BBISIBJICHHS] 3aKOHOMEPHOCTENU U IPOTUBOPEY U,

e JIENIaTh BBIBOJIBI C MCIOJIb30BAHNEM 3aKOHOB JIOTHKH, JE€AYKTUBHBIX U WHAYKTUBHBIX
YMO3aKJIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

o pa3dupaTh JOKa3aTeNbCTBA MAaTEMaTHUYECKUX yTBEpXKACHWN (IpsiMble W OT
NPOTUBHOTO),  TPOBOAWTH  CAMOCTOSITEILHO  HECIOXKHBIE  JIOKa3aTeIhCTBa
MaTeMaTHYeCKuX (HakTOB, BBICTPaWBaTh apPryMEHTAIMI0, MPHUBOIUTH MPHUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

o BbIOMpaTh croco0 pemnieHUs: y4eOHOM 3anauu (CpaBHUBATh HECKOJBKO BapHUAaHTOB
peleHus1, BbIoOUpaTh Hanbosee MOAXOAALINI C YYETOM CaMOCTOSATENbHO BBIACIEHHBIX
KPUTEPUEB).

Bba3oBble ucciienoBareIbcKue 1eiCTBUS:

e HCIIOJIb30BAaTh  BOMPOCHl  KaK  HCCIEIOBATENbCKUA  WMHCTPYMEHT  IO3HAHUS,
dopMynupoBaTh BOITPOCHI, bukcupyromme IPOTUBOPEYHE, npobiemy,
CaMOCTOSITENIbHO YCTaHaBIMBaTh MCKOMOE M JlaHHOe, (OpMHpOBaTH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

o TMPOBOAHUTH MO CAMOCTOSITENIBHO COCTABJICHHOMY IUIaHY HECIOXHBIA KCHEPHUMEHT,
HEOOJbIIOE HCCIEAOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOIo
00bEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXKIY COOOIA;



CaMOCTOATENIbHO  (hOopMynUpoBaTh 000OLIEHHS W BBIBOABI IO  pe3yjbTaTram
MPOBEAEHHOTO HAOIIOACHUS, UCCIIEAOBaHUs, OLICHUBATh JOCTOBEPHOCTH MOTYYEHHBIX
PE3yNbTaTOB, BHIBOJAOB U 00OOIICHHUIA;

MPOTHO3MPOBaTh  BO3MOXKHOE  pa3BUTHME  Tpolecca, a TakKe  BBIIBUTAThH
MIPEIMOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmei:

BBISIBIISITh HEJJOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAIINH, TAHHBIX, HEOOXOAUMBIX
JUTSL pEIEHUS 3a]1a4H;

BBIOMpATh, aHAM3UPOBATh, CUCTEMATHU3UPOBATh U UHTEPHPETUPOBATH MH(DOpMAIUIO
Pa3IUYHBIX BUJOB U OPM IIPEICTABICHHUS;

BbIOMpaTh (QopMy mpencTaBlieHUs HUHOpPMAMM W WUIUTIOCTPUPOBATH pelIacMble
3a/lauy CXeMaMH, JuarpaMMaMu, WHOUM rpauKoil U uX KOMOUHAIMSIMU,

OLICHUBATh HAAEKHOCTh MH(POPMALIUU IO KPUTEPUSAM, MIPEAJIOKEHHBIM YUUTEIEM WU
c(hOpMyYITUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U IEJISIMU
oOIlleHus, SICHO, TOYHO, T'PAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
NUCBMEHHBIX ~ TEKCTax, JaBaTb TMOSCHEHHS IO XOJy pEIICHHs  3a/ayu,
KOMMEHTHUPOBATh MOJYUYEHHBIN Pe3yJIbTaT;

B XOJe OOCYXICHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
MpOoOJIEMBI, PeIIaeMoi 3aa4u, BRICKa3bIBaTh WJICH, HAIlEJICHHBIC HA TIONCK PEIICHUS,
COTIOCTaBIIATh CBOM CYXKICHHS C CYXICHUSMU JPYyTUX YYaCTHUKOB JIHAJIOTa,
oOHapyXWBaTh pa3IM4ue © CXOJCTBO TIO3WIMHA, B KOPPEKTHOH dopme
(bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MIPEACTABIIATH PE3YJbTATHl PEIICHUS 3aa4H, SKCIIEPUMEHTA, UCCIICIOBAHMUS, IPOCKTA,
CaMOCTOSITEIIbHO BBIOMpPATh (popMaT BBICTYIUICHHS C YYETOM 3amad TpPE3CHTAIlUU U
0COOEHHOCTEH ayIUuTOpHUU;

MOHUMAaTh U UCIOJIb30BaTh MPEUMYIINECTBA KOMAHIHON M WHIAMBUIYaTbHON pabOThHI
IIPY pelIeHUN YY4EOHBIX MAaTEMATUYECKUX 3a/1aY;

OpUHUMATh  I1€Jb  COBMECTHOM  JCSATENBHOCTH, IUJIAHUPOBATh  OPTraHHU3aAIUIO
COBMECTHOM paboOThl, pacmpenensaTb BUIbI pabOT, I0roBapuBaThCs, OOCYKIATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JTIOJICH;

y4acTBOBAaTh B TPYNMNOBBIX (opMax paboThl (0OCYXJIeHHUS, OOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMBI U JIPYTHE), BBITIOJHATH CBOIO YacTh PaOOThI U KOOPAUHUPOBATH
CBOM JICHCTBHS C IPYTUMHU YCHAMU KOMaH/Ibl, OI[EHUBATh Ka4eCTBO CBOETO BKJIAJa B
oOmui  TPOIYKT IO  KpUTEpHUsAM,  CHOPMYJUPOBAHHBIM  YYaCTHUKAMH
B3aMOJICUCTBHSL.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO COCTaBJISITh IUJIaH, AJITOPUTM pELIeHUs 3a1adyd (WM €ro 4acTh),
BBIOMpATh CMOCcO0 pEHIeHus] C Y4YETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUNA C YUETOM
HOBOM HH(pOpMaIUH.

CaMOKOHTpOJ'Ib, SMOLIMOHAJIbLHBIN NHTEJJIEKT:

BJIaJCTh crocodbaMu CaMOIIPOBEPKHU, CAMOKOHTPOJIA MPOUCCCa N PE3yJibTaTa pCIICHUA
MaTEMaTHYECKOMN 3a1a4H,



o IIPEIBUJETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELIEHUH 33]1a4H, BHOCUTh
KOPPEKTUBBI B JICITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJEHHBIX OIINOOK,
BBISIBIICHHBIX TPYJIHOCTEH;

o OLEHUBATh COOTBETCTBUE PE3YJbTATa JAEATEIBHOCTH IOCTABJICHHOM LEIU U
YCIIOBHSIM, OOBACHITh MPUYHMHBI TOCTHXKEHHUSI WM HEIOCTHXKEHMS LEIU, HAXOJIUTh
OLIHOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATDBI

K koniy o0yuyenusi B 7 kiaacce o0y4arouuics MOJIyYUT CICTYIONINE MPEeIMETHBIC
PE3YIIbTATHI:

Yucsia v BbIYUCTIEHUS

BolimonHsaTh, coyeTasi yCTHbIE M MUChbMEHHBIE MPUEMBI, apuMeTHdecKue AeUCTBUs
C palMOHAJIBFHBIMU YHCIIAMHU.

Haxonuth 3Ha4eHUs] YUCIOBBIX BBIPAKEHUN, MPUMEHATHh Pa3HOOOpPA3HBIE CIIOCOOBI
U IPUEMBI BBIYUCIICHUS] 3HAYEHUHN APOOHBIX BBIPAKEHUN, COIEPKAIINX OOBIKHOBEHHbBIC U
JECSATUYHBIC IPOOH.

[lepexoauTs OT onHOW (oOpMBI 3amucu 4YHCeNl K JApyroi (mpeoOpa3oBHIBATH
JECATUIHYIO TpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH B
OECKOHEUHYIO JIECSITUIHYIO JPOOB).

CpaBHHBATh M YIIOPSI0YMBATH PAIlMOHABHBIC YHCIIA.

OKpyrJsTh yncna.

BBITTONMHATE TIPUKHUIKY W OIICHKY pe3yibTaTa BBIYMCICHHWHA, OICHKY 3HaYeHUN
YUCJIOBBIX BBIPAKCHUH. BBIMOMHATE JCHCTBUSA CO CTEMEHSIMH C HATypPaJbHBIMU
MOKA3aTEeISIMH.

[IpuMeHATh TpPU3HAKK JIETUMOCTH, Pa3JI0KEHHE Ha MHOXHUTEIM HATypaJbHbIX
qHCer.

PemmaTe mpakTUKO-OpUEHTUPOBAHHBIC 3a/1a4H, CBSI3AHHBIC C OTHOIIICHUEM BEJIMYMH,
IPOIMOPIMOHANILHOCTRIO  BEJIMYUH, TMPOILEHTAMU, HWHTEPIPETUPOBATH  PE3YJIHTATHI
pelieHus 3a/1ay ¢ yuéToM OTPaHWYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMBIX
00BEKTOB.

AJiredpanyecKue BbIPaKeHUS

Hcnonp3oBaTh anreOpandeckyrd TEPMHUHOJIOTHIO U CHMBOJIHUKY, NMPUMEHSITH €€ B
IpOLIECCe OCBOEHUS Y4eOHOr0 MaTepuaia.

Haxomuth 3HaueHUsT OYKBEHHBIX BBIPAKCHHH TIPH 3aJaHHBIX 3HAYCHHAX
NIEPEMCHHBIX.

BreimonusaTe mpeoOpa3oBaHUs 1EJIOT0 BBIPAKCHHST B MHOTOUYICH TNPUBEIACHUEM
N0TOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BrIMoHAT, YMHOKEHHE OJHOYJICHA HA MHOTOYJIEH U MHOTOWICHA Ha MHOTOWICH,
MPUMEHSTH (HOPMYITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcymiecTBIATh Pa3oKeHUE MHOTOUJICHOB HA MHOXKHUTEH C TTOMOIIBIO BEIHECCHUS
3a CKOOKHM OOIIEro MHOXXHTENS, TPYNMUPOBKH CIaraeéMbIX, NPUMEHEHUs (HopMys
COKPAILIEHHOIO YMHOXEHHUS.

[IpumeHaTs mpeoOpa3oBaHUST MHOTOUYJICHOB JUIsl PEIICHUS PA3IMYHBIX 3a7ad U3
MaTEMaTUKH, CMEKHBIX MPEAMETOB, U3 PEAbHON MPAKTUKU.

Hcnonb3oBaTh CBOMCTBAa CTEMEHEW C HaTypaldbHBIMM IOKA3aTEJSIMH IS
npeoOpa30BaHUs BBIPAKECHUH.



YpaBHeHMs M HEPABEHCTBA

Pemars nuHelHbIE YpaBHEHUS C OJHOM IIEPEMEHHOM, TPUMEHSA MPAaBUia Iepexoaa
OT HMCXOOHOTO YPAaBHEHHsS K PAaBHOCUIBHOMY eMy. [IpoBepsTh, SBIAETCS JIM YUCIO
KOPHEM YpPaBHEHHUSI.

[IpumensTh rpaduueckue METOIbl MPU PEHICHUHM JIMHEWHBIX YpaBHEHHH U MX
CUCTEM.

[TonGupate npuMepsI nap YuCen, SBISAIOIINXCS PELICHUEM JIMHEHHOTO YPaBHEHUS C
JIBYMs IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JMHEHHOrO YpaBHEHHS C JBYMs
MEPEMEHHBIMHU, MOJIB3YACh TPa(hUKOM, TPUBOJUTH PUMEPHI PEIICHHS YPABHEHHUS.

Pemars cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU, B TOM YUCIIE
rpadu4ecKu.

CocTaBisaTh M peumIaTh JIMHEWHOE YPAaBHEHUE WIM CHCTEMY JIMHEVHBIX YPABHEHHU
[0 YCIIOBHIO 3aJla4yd, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4u
ITOJYYEHHBIA PE3yJIbTarT.

DOYyHKUNH

N300paxaTh Ha KOOPAMHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3alMCBHIBATh YHCIOBBIC INPOMEKYTKH Ha
anreOpanyeckoMm si3bIKeE.

OtMeuarhs B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 3aJaHHBIM KOOPAWHATAaM, CTPOUTH
rpaduku TuHeRHbIX QyHKIHA. CTpouTh rpaduk GyHKIHUU Y = [X|.

OnucelBaTh C MOMOIIBI0 (QYHKIUN U3BECTHBIE 3aBUCUMOCTH MEX]y BEIUYMHAMU:
CKOpPOCTb, BpEMs, PACCTOSHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOTHI.

Haxonuthb 3HaueHne GyHKIHMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cHocod TpPENCTaBICHUS U aHajdu3a HWHQPOPMAIINH,
U3BJIEKaTh M WHTEPIPETHPOBATh MH(OpMALMIO U3 TpadUKOB peajbHBIX IMPOLIECCOB U
3aBHCUMOCTEN.

K koniy obyuyenust B 8 kiaacce oOydarouuiicsi MOJIYYUT CICAYIOIIUE TPEIMETHbIE
pEe3yabTaThI:

Yuciia 1 BbIYUCTICHUSA

Hcnonb30BaTh HayalbHBIE MPEICTABICHUS O MHOXKECTBE ICHCTBUTEIBHBIX YHCEI
JUISL CPaBHEHMS, OKPYIJICHWUS M BBIUYMUCICHHUM, H300pakaTh JCHUCTBUTENIbHBIC 4YHCIIA
TOYKaMHU Ha KOOPAUHATHOU IPSAMOU.

[IpumensaTe mOHATHE  apU(METHYECKOTO  KBaJpPaTHOTO  KOPHSA, HAXOJUTh
KBaJpaTHbIE KOPHHU, WCHONB3YS TIPH HEOOXOJAMMOCTH KaJbKYJSTOP, BBIMOJIHAITh
npeoOpa30BaHUs BBIPAKECHUM, COJEPIKAIINX KBaJpaTHBIE KOPHU, MCIOJIL3Ys CBOMCTBA
KOpPHEM.

Hcnonp30Bath 3amucu OOJIBIIMX M MaJIBIX YUCEN C MTOMOIIBIO IECITUYHBIX Ipo0ei
u creneneit yucna 10.

AJiredpanyecKkue BbIPaKeHU s

[IpuMeHATh OHATHE CTETICHH C IIEJIBIM TIOKA3aTeIeM, BBIMOIHATh IPeoOpa3oBaHus
BBIPAKEHUI, COAEPIKAIINX CTETIEHU C LEIbIM MOKA3aTEIEM.

BbINONHATE TOXAECTBEHHBIE MMPeoOpa30BaHMs PAlMOHAIBHBIX BBIPDAKEHUN Ha
OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOWICHAMH U aJITreOpanvdecKuMu JPOOsSMHU.



PacknanpiBaTh KBagpaTHbIN TPEXUIIEH HA MHOKUTEIH.

[IpumeHATh TIPeoOpa3oBaHUS BBIPAKEHUW JIST PEIICHUS Pa3IWYHBIX 3a7ad M3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTHKH.

YpaBHeHUS U HEPABEHCTBA

Pemlare JnMHENHBIE, KBaJpaTHbIE YpPaBHEHWsS W pPAlMOHAJIbHBIE YpPaBHEHUS,
CBOJISIILIMECS K HUM, CHCTEMBI IByX YPAaBHEHHI C IBYMS IEPEMEHHBIMM.

[IpoBOaUTH MpOCTEHIINE HUCCIECIOBAHUS YPABHEHHN M CUCTEM YPAaBHEHUH, B TOM
9guCclie C TNPUMEHEHHEM Tpaduueckux TpeacTaBlieHui (yCTaHABIMBAaTh, WMEET JIU
ypaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CITU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT clloBECHON (POPMYIHUPOBKU 3a/1auM K €€ airedpandyeckol MOJIETH ¢
MOMOIIBIO COCTABJICHHUSI YPAaBHEHUS WM CHCTEMbl YPaBHEHHWI, MHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4U MTOJYYECHHBIN pe3yJIbTar.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JUISI CPaBHEHUs, OLICHKH, peEIlaTh
JUHEHHbIE HEPABEHCTBA C OJHOW TEPEMEHHOW M UX CHUCTEMBI, J1aBaTh IpapUUYECcKyrO
WJUTIOCTPALMIO MHOXKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOYyHKIUHA

[TonumaTe ¥ UCHONB30BaTh (YHKIIMOHAIBHBIE TMOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYCHHUsI), ONpEeNessATh 3HadeHHe (YHKIUM 10 3HAYCHHIO
apryMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU 10 €€ rpaduKy.

Ctpouts rpaduku 3jieMeHTapHbIX GYHKIIUNA BUJA:

y = k/X,y = X2,y = X3,y = |x|, y = VX, OIICHIBATH CBOIICTBA YHCIOBOH (YHKIUH IO
e€ rpaduxy.

K koniy oOyuenust B 9 kiaacce oOy4aromuiicsi MOJYYUT CICAYIOIIUE MPEAMETHbBIE
pe3yabTaThl:

Yucia v BbIYUCICHUSA

CpaBHUBATh U yHOPSIOYMBATH PALMOHAIIBHBIE U HPPALIMOHAJIBHBIE YHUCIIA.

Breimonuare apudmernyeckue IEUCTBUS C palMOHAIBHBIMU YHUCJIAMHU, COYeTas
YCTHBIE W THUCBMEHHBIC NPUEMBI, BBINIOJIHATh BBIUMCIEHUS C HPPANUOHATIBHBIMU
YUCIIAMH.

Haxonute 3HaueHMs CTENMEHEN C IEIbIMU MOKA3aTeNIsIMA U KOPHEH, BBIUHUCIATH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyrfiATh  [CUCTBUTEIbHBIE  YHWCIA, BBINOJHIATH MOPUKUAKY  pe3yjbTara
BBIUNCIICHUI, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS 1 HEPABEHCTBA

Pematp sMHElHBIE W KBaJApPATHBIE YPABHEHUs, YPAaBHEHUS, CBOIAIIMECA K HUM,
MpocTelime ApoOHO-paIMOHAIBHBIC YPABHCHMUS.

Pematp cuctembl NByX JIMHEMHBIX YPABHEHUM C ABYMs NIEPEMEHHBIMU U CHCTEMBI
JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHHE HE SBJISCTCS JIMHECUHBIM.

Pemate TekcToBBIE 3a7aun anreOpanvdecKuM CIOCOOOM C MOMOIIBIO COCTaBICHUS
YPABHEHHUS UM CUCTEMBI JIBYX YPAaBHEHUMN C IBYMs IEPEMEHHBIMU.

IIpoBoauTh mpocTeine UCCIEAOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUH, B TOM
yuclie C MPUMEHEHHEeM TIpaduueckux mpencTaBlieHuid (yCTaHABIMBAaTh, WMEET JIU
ypaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUs, €CJIU UMEET, TO CKOJIbKO, U MPOUEe).

Pemate nuHeliHble HEPABEHCTBA, KBaApaTHbIE HEPABEHCTBA, M300paKaTh pelIeHUe
HEPABEHCTB Ha YMCJIOBOM MPSIMOM, 3alMChIBATh PELIEHUE C TOMOIIBIO CHMBOJIOB.



Pemate cucTteMbl JHMHEWMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOUYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, M300pa)xaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YHUCJIOBOI
MPSIMOM, 3aITUCHIBATH PEILICHUE C MOMOIIbIO CHUMBOJIOB.

Hcnonb30BaTh HEPaBEHCTBA MPU PELICHUH PA3IMYHBIX 3a7a4.

DOYyHKUIMHU
Pacno3naBate QyHKIMM HW3yYeHHBIX BHUAOB. [loka3piBaTh CXEMaTHYECKU
pacmoJIoKeHUE Ha KOOpJIMHATHOM IUIOCKOCTH rpaduKoB byHKIUH

Buma:y = kx, y= kx + b,y =kix, y=ax2 +bx+¢c,y=x3,y= Vx,y= |x, B
3aBHCHMOCTH OT 3Ha4eHUN KOA((HUIIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKIIUH.

Crpouth U wu300paxaTb CXEMaTHYECKH TrpapuKyd KBaJpaTUYHBIX (DyHKUUH,
OTHCHIBATh CBOWCTBA KBAIPATUUHBIX (DYHKIUI MO UX rpadukam.

Pacrio3naBaTe KBaapaTHMyHyl0 QYHKIHIO 10 (opmysne, MPUBOIUTH HPUMEPHI
KBaJApPaTUYHBIX (DYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUHU.

Yucsi0BbIe MOCJI€10BATEJIHbHOCTH U NIPOTPecCHM

Pacno3HaBaTh apu(pMETHUECKYI0O U TE€OMETPUYECKYIO MPOTPECCHM MPU Pa3HbIX
croco0ax 3a7aHusl.

BbINOMHATE BBIYMCIEHUS C UCIIOIb30BaHUEM (HOPMYII N-TO YjieHa apuPpMeTUIECKO
Y TEOMETPUYECKON MTPOTPECCHM, CYMMBI IIEPBBIX N WICHOB.

N3006paxaTh 4ieHbI OCIEI0BATEIBHOCTH TOUKAMU Ha KOOPAMHATHOM IIIOCKOCTH.

Pemate 3amaun, CBSI3aHHBIE C YMCIIOBBIMHU IIOCJIEIOBATEIBHOCTSIMHU, B TOM YHUCIIE
3aJla4uM U3 peasibHOM XKHU3HU (C UCTIOIB30BaHUEM KAIbKYJIATOPA, HU(PPOBBIX TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ne HaumeHnoBaHue pa3iesioB v TEM MPOrPAMMbI KomudecTBo yacos OnexTpoHHbIe (1H(POBBIC) 00pa30BATEIBHBIC PECYPCHI
1/ Bcero KonTponsHbie
paboThI
1 | Yucia u BeruucieHus. ParnonaabHbIe Yuciia 25 1 bubnmrorexa LIOK https://m.edsoo.ru/7f415b90
2 | AnreOpanydecKue BhIPaKSHUS 27 1 bubnunorexa LIOK https://m.edsoo.ru/7f415b90
3 | YpaBHeHHUs 1 HEpaBEHCTBA 20 1 bubnunorexa LIOK https://m.edsoo.ru/7f415b90
4 | KoopauHatsel u rpaduku. OyHKIMN 24 1 bubnunorexa LIOK https://m.edsoo.ru/7f415b90
5 | [loBTopenue u o0o0IIEHNE 6 1 bubmmoreka [IOK https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I1O 102 5
I[TPOIT'PAMME
YMK
8 KJIACC
Ne HaumeHnoBanue pa3zenoB ¥ TeM NPOrpaMMBbl KonnuecTBo yacos OnexkTpoHHbIe (1H(POBbIE) 00pa30BaTENbHbIE PECYPCHI
/m Bcero KouTposibHbie
paboThI
1 | Yucna u Beruucnenus. KBajapaTHbie KOpHH 14 bubnuorexa LIOK https://m.edsoo.ru/7f417af8
2 | Yucna u BerurciaeHus. CTEMEHb C [ETbIM IToKa3aTeieM 7 bubmuoreka IIOK https://m.edsoo.ru/7f417af8
3 | AnreOpandeckue BoipaxeHus. KBaapaTHbiil TpEXUIeH 6 1 bubnuorexa LIOK https://m.edsoo.ru/7f417af8
4 | AnreOpandeckue BeIpaxeHus. Anredpandeckas 1poob 15 1 bubnuorexa LIOK https://m.edsoo.ru/7f417af8
5 | YpaBHenus u HepaBeHCTBA. KBaapaTHbIe ypaBHEHHUS 15 1 bubnuorexa LIOK https://m.edsoo.ru/7f417af8
6 | YpaBHeHus u HepaBeHCTBA. CHCTEMbI ypaBHEHUI 13 bubnuorexa LIOK https://m.edsoo.ru/7f417af8
7 | YpaBHenus u HepaBeHCTBa. HepaBeHcTBa 12 1 bubnuorexa LIOK https://m.edsoo.ru/7f417af8
8 | ®ynkiun. OCHOBHBIC TOHATHS 5 bubnuorexa LIOK https://m.edsoo.ru/7f417af8
9 | Oyukiun. Yncnossie GyHKIUH 9 bubnuorexa LIOK https://m.edsoo.ru/7f417af8
10 | IToBTOpeHuEe U 0600IICHIE 6 1 bubnuorexa LIOK https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB IT1O 102 5
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9 KJIACC

Ne HaunMeHoBaHMe pa3ienoB v TEM MPOrPAMMBI KosmyectBo yacos DnekTponHbie (1(POBHIC) 00pa30BaTEIBHBIC PECYPCHI
1/ Bcero KoHnTposnbHbie
paboThI
1 | Yucna u Beruncienus. JleiicTBUTEIbHBIC YKMCIIa 9 bu6nuoreka IOK https://m.edsoo.ru/7f419d08
2 | YpaBHCHUS ¥ HEPABEHCTBA. Y PaBHEHHUSI C OJTHOM 14 1 bubaunorexa IIOK https://m.edsoo.ru/7f419d08
nepeMEeHHOMN
3 | YpaBHeHus u HepaBeHCTBA. CHCTEMbI YpaBHEHUIN 14 1 bubnuoreka LIOK https://m.edsoo.ru/7f419d08
4 | YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 bubmumoreka [OK https://m.edsoo.ru/7f419d08
5 | OyHKIUHU 16 1 bubnunoreka LIOK https://m.edsoo.ru/7f419d08
6 | YucioBble HOCIENOBATEILHOCTH 15 1 bubnunoreka LIOK https://m.edsoo.ru/7f419d08
7 | TloBTOpenue, 0600IIEHUE, CHCTEMATH3alHsl 3HAHUI 18 1 bubnuroreka LIOK https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 102 6
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