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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHUs: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B TOBCEAHEBHOM kU3HU. PazButue y o0yyaronuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTH CBOU JCHCTBHS M BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeamnojaraeT  3HAYUTENbHBIE  00BEM
CaMOCTOSITENIHOM  JIEATEIBHOCTH  OOYYaroMIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3pika. CopepkaTrenpHOW |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHMM «YuWClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOTO MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BuTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOTO 001ero oOpa3oBaHMs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peadbHOro Mupa. B 3agaun oOyueHus anreOpe BXOZSAT TaKxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXXEHHUs, CHOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne martepuana CHoCOOCTBYET Pa3BUTHIO Y OO0yYaromuxcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTENIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY TMmaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacoB: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezenio).



COAEPXKXAHUE OBYUEHUA
8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHbeiii kopeHb W3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
JlecsiTuunbie TPUOTIKEHUST UPPAIMOHANBHBIX dnces. CBoHCTBa apupMETHIECKIX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BhIPAKEHUHN
Y BBIYUCJIEHUAM. [[eiCTBUTENbHBIC YUCIIA.

Crenens ¢ uenpIM oKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YKCIIA.

AnreOpanyeckre BhIpaXeHUSAJreOpandyeckne BbIpaKeHUs

KBampaTHbiii  TpE€XuieH, pas3loKEHHE KBAaJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandeckux JapoOei.
PanronanpHbie BRIpaXKEHUS U UX MTPeoOpa3OBaHHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnpeTanrs YpaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOKMCTBA. HepaBEeHCTBO € OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue ¢ynknuu. OOnacTb omnpeAeNeHuss U MHOXKECTBO 3HAYCHUN
dbynakuun. CriocoOb! 3a1aHus PyHKITUH.

I'padpux ¢ynkummn. YUrtenwe cBoicTB (yHknuum mo e€ rpaduky. [Ipumepsr
rpadukoB GYHKIHMA, OTPAXKAIOMIUX PEeATbHBIE MPOIECCHI.

OyHKIMY, OMNUCHIBAIOIIME NPSIMYI0 M OOpaTHYI MPOMNOPLHMOHATBHBIE
3aBHCHMOCTH, uX rpaduku. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pElIEHUE YPABHEHUN U CUCTEM YPABHEHUM.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl ydyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K IMPOLNUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMATHYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJISI Pa3BUTUS LMBHIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIArONoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPeQIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEICTBUI JIsI OKpYXKaromenl cpepl, OCOZHaAaHUEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIeSITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh WEH, TIOHSITHUS, TUTIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABISITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTeMaTHYECKHX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs] ~ MOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIUPOBATH W  TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEpIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHWYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
MIPOTUBOPECUHH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh aAPrYMEHTAIIMIO, TPUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CrOco0 pemeHus y4yeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOATEIIBHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTHUBOpPEUYUE, NPOoOIeEMYy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULUIO, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

CaMOCTOATENFHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI IO PE3YJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nundopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeAcCTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OLICHWBATh HAAEKHOCTh WH(GOPMALUU TIO KPUTEPUSM, MPEI0KEHHBIM
YUUTEIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIpUHUMATh U (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0/ 00CYKIEHU 3a7]aBaTh BOIPOCHI 110 CYIIECTBY 00CYK1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU popme GpopMyanupoBaTh pa3HOIIACUs, CBOM BO3PAKECHMUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3ajady;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyNIoBbIX (opmax paboTsl (0OcyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMU WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIBHO COCTAaBJIAThH IUIAH, AJITOPUTM PELICHUs 3a1a4yu (MU €ro
YacTh), BBIOMpATh CIOCOO pEIIeHUs C y4ETOM HMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yabpTara peuieHrs MaTeMaTUIeCKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh MpPHU PEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHMBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX ONMTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JACATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHATh MPUUUHBI JOCTHKCHUS UM HEJOCTIDKCHUS T1ETTH,
HaxOJHUTh OMKOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyudeHus B 8 KJjacce o0Oydaroumuiics MOJYYUT CIEIYIOUTUE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BIYMCICHUSA

Hcnonb30BaTh HavyalbHBIE MPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
YuCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxkaTh JIEHCTBUTEIIbHbBIE
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTh mOHATHE apU(METUYECKOrO KBAJIPATHOTO KOPHS, HAXOAUTH
KBaJIpAaTHBIE KOPHH, WCIIONB3YS TPHU HEOOXOAMMOCTH KAIBKYJSTOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPAKECHUM, COAECpKAIMX KBAApaTHbIE KOPHU, HCIOIb3Ys
CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCET C MOMOIIBIO JAECATUYHBIX
npoOeit u creneneit yucia 10.

AJuiredOpanyecKue BbIPpaKEeHUA

[IpumMeHAT, NOHATHE CTENEHH C LEIbIM TO0KA3aTelIEM, BBINOJHATH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BhITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI JCUCTBUN HaJl MHOTOUJIEHAMH U aJireOpandecKuMu Jpo0sMH.

PackiianpiBaTh KBaApATHBIN TPEXWICH HA MHOKUTEIU.

[TpumensTh mpeodpa3oBaHus BRIPAKEHHM JIs pEIICHUST PA3INYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEXKHBIX ITPEIMETOB, U3 PEATIbHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHEHBIE, KBaJpaTHbIE YPABHEHHS W PALUOHAIBHBIE YpaBHEHUS,
CBOJIAIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOaUTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CHUCTEM YPaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHni (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CHUCTEMA YpABHEHUW PELICHMS, €CIU MUMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3ajauu K €€ anreOpandyeckoi
MOJIEJIA C TIOMOIIBK) COCTABJICHUSI YPAaBHECHUSI WIIM CHUCTEMbl YpaBHEHUM,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4U MOJYYEHHbBINA PE3YJIbTAaT.

[IpuMeEHSTh CBOMCTBA YMCJIOBBIX HEPABEHCTB IS CPaBHEHUS, OLICHKH,
pemaTh JUHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W UX CHUCTEMBI, JABaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIUU

[loHumaTh ¥ KCMONB30BaTh (DYHKIIMOHAJIBHBIE TOHSTHUS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONPEAENITh 3HauYeHHE (YHKIMHU O 3HAYEHUIO
apryMeHTa, OINpelessITh CBOMCTBA QYHKIUH 10 €€ rpaduKy.



CtpouTts rpaduKu 3MeMEHTApHBIX PYHKIMNA BUA:
y = kix, y = x2, y = x3,y = ||, y = VX, OIHCHIBATb CBOWCTBa UYHCIOBO}
byHKIIUN 1o ed rpaduKy



8 KVIACC

KoanyectBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoxa Konrpoabnpie  IIpakTHyeckue flata tpoBLIe
Bcero u3yuyeHust  oOpa3oBare/ibHbIe
padoTbI padoThI pecypesr
ParnmonaneHble BEIpAXKEHUS 1
PanmonansHble BEIpaKeHUS 1
3 PanmonansHble BEIpaKEHUS 1
4 OcHoBHOe cBoiicTBO Apodu. CokpalieHue 1
npobeit
5 OcHoBHOe cBO#CTBO Apodu. Cokparienne 1
npobeit
6 OcHoBHOe cBoiicTBO Apodu. CokpalieHue 1
npobeit
7 CrnoxeHue 1 BEIYUTAHHE OpoOeii ¢ 1
OJMHAKOBBIMHU 3HAMEHATEISIMHU
8 CrnoxeHue 1 BEIYUTAHHE JpOOeii ¢ 1
OJIMHAKOBBIMU 3HAMEHATEISIMH
9 CroxeHue 1 BBIYHTaHHE IPOOel C 1
pa3HBIMHU 3HaMEHATEJIIMU
10 CrnoxeHue 1 BEIUUTAHHE JpoOeii ¢ 1
Pa3HBIMM 3HaMEHaTENIMHU
1 CroxeHue 1 BBIYHTaHHE IPOOel ¢ 1
Pa3HBIMH 3HaMEHATENIMHU
12 Konrtponbhas padora Nel 1
AHain3 KOHTPOJIbHOW paboTHI.
13 YmHoxeHue apodeit. Bo3senenue npobdeit 1

B CTCIICHb




YmHoxeHue apoOeii. Bo3Benenue apobdeit

14
B CTEIICHb

15 enenne mpobeit

16 Henenue apodeit

17 Hpeo6pa3033aHHe panMOHaIBHBIX
BBIpa)KEHUH

18 Hpeo6pa3ovBaHne panHMOHaIBHBIX
BBIpa)KEHUH

19 Hpeo6pa3ovBaHHe panMoHaIbHBIX
BBIpa)KEHUH

20 Hpeo6pa3ovBaHHe paIMOHAIBHBIX
BBIpa)KEHUH

21 OyHKIuA y= K/X U e€ rpaduk

22 Oynknusa y=k/X u e€ rpaduk

23 KonTponbHas pabora Ne2

24 AHanmm3 KOHTPOJILHON paboTHI.
PanmonanbHble ynciaa

25 WpparnmonansHble yncia

26 KBa,Z[paTHBIf: KOpHH. AprMeTHIeCKun
KBaJ[paTHBII KOPEHb

97 Keagpatnunsie KopHU. ApudMeTHIecKui
KBaJPATHBII KOPEHb

28 VYpaBHeHue x*2=a

29 Haxoxaenue npuOimkeHHBIX 3HAUSHUH
KBaJ[PaTHOT'O KOPHS

30 OyHKIM y= KopeHb U3 (X) U ee rpaduk

31 OyHKIMS y=KOpeHb U3 (X) U ee rpaduK

39 KBanpaTHblil KOpeHb U3 TPOU3BEICHHS,

Jpo0OH, CTETIeHN




KBanpatHsblil KOpeHb U3 TPOU3BEICHUS,

33 1
JpOoOH, CTEIICHU

34 KBanpaTHblil KOpeHb U3 TPOU3BENCHHS, 1
IpOOH, CTETICHH

35 KoutposnbHas padora Ne3 1
AHanu3 KOHTPOJIbHOM paboThl. BriHeceHue

36 MHOXHTEINA 33 3HaK KOpHs. BHeceHue 1
MHOXHTEIS [0J] 3HaK KOPHS

37 BrineceHre MHOXKUTENS 32 3HAK KOPHSI. 1
BHeceHne MHOKUTENS 1OJT 3HAK KOPHS

38 [IpeoOpazoBaHue BEIPAKEHHUIA, 1
coJep)KallluX KBaJIpaTHbIC KOPHU

39 [IpeoOpazoBaHue BRIPAKEHHIA, 1
coJep)KalluX KBaJIpaTHbIC KOPHU

40 [IpeoOpazoBanue BRIPAKEHHIA, 1
coJiep KalluX KBaJIpaTHbIE KOPHU

a1 [IpeobpazoBanue BEIPAKECHUIA, 1
coJiep)KallliX KBaJpaTHbIE KOPHU

42 Konrtponbnas padora Ne4d 1
AHanu3 KOHTPOJIBHON pabOTHI.

43 Onpenenenne KBaApaTHOTO YPaBHEHMS. 1
Henonneie kBagpaTHble ypaBHEHHS

44 HenonmHoe kBanmpaTHOe ypaBHEHHE 1

45 dopmyra KOpHEH KBaJIpaTHOTO YPaBHEHUS 1

46 @opMyIia KOpHEH KBaIpaTHOTO YPaBHEHUS 1

47 @opMyIia KOpHEH KBaIpaTHOTO YPaBHEHUS 1

48 Pemienue 3agau ¢ MOMOIIBIO KBaIPaTHBIX 1
ypaBHEHUI

49 Pemienue 3aau ¢ moMoONIbI0 KBaJIPATHBIX 1




ypaBHEHUI

50 Teopema Buera

51 Teopema Buera

52 KouTponbHas pabora Ne5

53 AHanu3 KOHTPOJEHOH paboTHl. Perenne
JIpOOHBIX PallMOHANBHBIX YPaBHEHUH

54 [Ipocreiimme npoOHO-paOHANEHBIE
ypaBHEHHUS

55 Pemenue qpoOHBIX palnOHAIBHBIX
YpaBHEHUI

56 Pemenue qpoOHBIX paLlnOHAIBHBIX
YpaBHEHUI

57 Pewenue 3ana4 ¢ momMoIbro
panMOHAIbHBIX YPaBHEHUN

58 Pemenue 3ana4 ¢ TOMOIIBIO
palMOHAIbHBIX YPaBHEHUN

59 Pemenue 3agay ¢ moMoIbi0
palMOHANIBHBIX YPaBHEHUN

60 Pewenne 3a1a4 ¢ momMoIpro
palMOHAIbHBIX YPaBHEHUN

61 VYpaBHEHHUs ¢ MapaMeTpoM

62 KontponbsHas pabora Ne6

63 AHanm3 KOHTPOJIbHOU paboThl. UucioBkle
HEpaBeHCTBA

64 UurcnoBsle HEpaBEHCTBA

65 CBoJCTBa YMCIIOBBIX HEPABEHCTB

66 CBoiicTBa YUCIIOBBIX HEPABCHCTB

67 CroxxeHue 1 YMHOXKEHUE YHCIOBBIX

HCPaBCHCTB




CnoxeHue u YMHOXCHHUEC YUCIIOBBIX

68 1
HEpaBEHCTB

69 [TorpemHocTs ¥ TOYHOCTH IIPHOITHIKEHHS 1

70 KonTtposbHas padora 1
AHan3 KOHTPOJIEHOM paboTEHI.

71 [lepeceuenre u 00ObETUHCHUE MHOMXKECTB. 1
HucnoBble NPOMEKYTKH

79 [lepeceuenue 1 00beIMHEHNE MHOXKECTB. 1
HucnoBbIE IPOMEKYTKH

73 Penrenue HepaBeHCTB € OIHON TEpeMEHHON 1

74 Pemenne HepaBeHCTB ¢ OHOM TEpEMEHHOMN 1

75 Pemenne HepaBeHCTB C OHOI TEpeMEHHOI 1

76 Pemenne HepaBeHCTB C OHOI TEpeMEHHOI 1

77 CucTtembl TMHEHHBIX HEPABEHCTB C OJTHOM 1
[IEPEMEHHON U UX pELICHUE

78 CucTtembl TMHEHHBIX HEPABEHCTB C OJTHOM 1
MEPEMEHHOM U UX pelleHHe

79 CucteMbl TUHEHHBIX HEPABEHCTB C OAHOU 1
MEPEMEHHON U UX pellieHHe
N3o0paxenue penieHus JTUHSHHOTO

80 HEPAaBEHCTBA U MX CHCTEM Ha YMCIIOBOU 1
npsMoit
N3obpaxenne pemieHs THHEHHOTO

81 HEpPAaBEHCTBA U UX CUCTEM Ha YHMCJIOBOU 1
psiMOi

82 Konrtponbhas pabora o Temam 1
"Hepasenctsa. Cuctemsl ypaBHeHHI"
AHain3 KOHTPOJIbHOU paboTHI.

83 OnpeferieHne CTENEHH ¢ IENTbIM 1

OTpHULATCIbHBIM ITOKA3aTCIICM




OHpCHCJ’IeHI/Ie CTCIICHU C I CJIBIM

84 OTPHIIATEILHBIM [TOKa3aTeIeM .

85 CBOIiCTBa CTENCHU C LIEIBIM IIOKa3aTeIeM 1

86 CBOJCTBa CTEINEHH C IENBIM ITOKA3aTeaeM 1

87 CrannapTHBINA BU]T YKCIIa 1

88 CranaapTHBIN BU YHCa 1

89 KonTposbHas padora 1

90 COop ¥ rpynmupOBKa CTATUCTHIECKAX 1
JAHHBIX

o1 CO60p ¥ rpyNNUPOBKA CTATHCTHUECKUX 1
JAHHBIX

9 Harnsannoe npeacrasnexnue 1
CTaTUCTUICCKOM HHPOPMAIIH

93 Harnsanoe npencraBneHue 1
CTaTUCTUYECKON HHPOPMAIH

94 PanmonanbsHbie 1poOH 1

95 PanmonanbsHbie 1poOH 1

96 KBanpaTHbie KOPHU U KBaJ[paTHbIC 1
ypaBHEHUS

97 KBanpaTHbie KOPHU U KBaJpaTHbIC 1
ypaBHEHUS
IToBTOpEHVE OCHOBHBIX TIOHATHH U

98 METOJIOB KYpPCOB 7 H 8 KIJIACCOB, 1
0000111eHE 3HAHUI
IToBTOpEHVE OCHOBHBIX TOHATHH 1

99 METOJIOB KYPCOB 7 M 8 KJIACCOB, 1
000011IeHIE 3HAHUI

100 IToBTOpEHME OCHOBHBIX MOHATHH U 1

METOJIOB KypPCOB 7 M 8 KJIaCCOB,




000011IeHHEe 3HAHUI

101 Htorosas koHTponbHas paboTa 1
[ToBTOpEHNE OCHOBHBIX MOHATHH U
102 METOJIOB KypcoB 7 U § KIIacCoB, 1
000011IeHre 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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