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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 LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *U3HU. PazButue y oOyuaroniuxcs
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 HAYIHOTO MHUPOBO33PEHUS
¥ 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
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENBHBIH  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
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
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  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHHM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHOU
’KU3HU. Pa3BUTHE MOHATHUS O YMCJIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



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

Copeprkanue OByX anreOpandecKux JIMHAN — «AJIreOpandecKue BhIPaKEHUSD
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOIAT 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 MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy 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 yacos: 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
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHaTHe panMOHAIBLHOTO YHCHA, 3aluCh, CpPaBHEHUE,
YOOPSAJOYUBAHUE  pAlMOHANBHBIX 4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIeIeHUs], 3aUCh 0obIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHBIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo popmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHowiensl U MHOTOWIEHBI. CTeneHb MHOrowieHa. CioKeHue, BhIYUTaHHE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHWs, MpaBuia TpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneitHoe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cuctema IByx
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpPEMEHHbIMHU. PellieHue cucrteMm ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncinoBsle IPOMEXKYTKH. PaccTosiHne Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. T'padbmyeckoe pernieHue IMHEHHBIX YpPaBHEHWH M CUCTEM JIMHEHHBIX
YPaBHCHUU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS MpOrpaMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCs:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHCKOU
MaTeMaTUK{, LEHHOCTHbIM  OTHOUIEHUEM K  JOCTWIKEHHUSIM  POCCHUMCKHUX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUM B IPYrMX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S13aHHOCTEN IrpaklaHWHA U peasiu3alii ero
opaB, MpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHHM, MpOLEeAyp I'pa)xJIaHCKOro o0IliecTBa (HampuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKHUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)>KHOCTH
MOPaIbHO-3TUYECKUX TPUHLUIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YyYaCcTM€ B PEUICHUHM IPAKTUYECKUX 33134
MaTeMaTUYECKOW HAMpPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCNEIHON MNpodeccruoHaIbHOM
JESITEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOCHHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  AICTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, PacCyXIECHUW, YMEHHUIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;



S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

OpHEHTaMel B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHMUECKONM HAyKu Kak c(depbl 4YenoBeuYeCKOn
JEATEIbHOCTH, JTANlOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALINY,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH M MATEMaTUYECKOW KYJIbTYpOW KaK CPEACTBOM
IIO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HABBIKAMHA HCCIEN0BATENBCKON
NEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 310POBbSA H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO TPHUMEHATH MATEMATHYECKHE 3HAHWA B HHTEPECAX CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o00pa3a JKU3HU  (340pPOBOE  IUTAHUE,
cOamaHCUpPOBAaHHBIA PpPEXUM 3aHATHUM W OTAbIXa, peryjspHas Qunueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTBHIO HaBblKa pe(IEKCUU, MNPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JpPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAlMEN Ha NIPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUMN JUIsl PELICHUS 3a/1a4
B 00JacTH COXPAaHHOCTH OKpYXalouleil cpenapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM
IJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MMyTel UX pEelIeHUs;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBUAM COLUMAJIBHON W NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCIIOBUAX HEOIPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MpUoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS1, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHW, B TOM YHUCIE
(bopMynIupoBaTh UJIEU, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYallMlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIHUNA KOHTPMEp, KOPPEKTHPOBATh
OpUHUMAaeMble pEIICHUsT U JAEUCTBUSA, (POPMYIUPOBATH M OLICHUBATh PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBHA:



BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOUIEHWH MEXIY IOHATUAMH, (OPMYIHPOBATH
OTIpeICTICHUS]  MOHSATWW, YCTAHABIMBATh CYIICCTBECHHBIA  TPHU3HAK
KJaccu(uKanmy, OCHOBaHUA JUIsi OOOOIICHUS W CpaBHEHHUS, KPUTEPHUH
MPOBOJIMMOTI0 aHAJIN3A;

BOCIIPUHUMATh, (QOPMYIUPOBaTH U  MpeoOpa3oBBIBATh  CYXKJCHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE W oOIIue,
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMaTHMYEeCKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JaHHBIX, HAONIOJACHUSX U YTBEPKICHUSX,
npeajgaraTb  KpUTEpUU AN BBISIBICHHUA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
pa3bupath JI0Ka3aTeIbCTBA MATEMAaTHIECKUX YTBEPXKIECHUH (TIPSIMBIE H OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITENIBHO HECIIOXKHBIE JOKA3aTEIbCTBA
MaTeMaTH4ecKnX (hakToB, BHICTpaWBaTh APTYMEHTAIMIO, TPHUBOIUTH
pPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh Hauboyiee MOAXOMSAIMUNA C YYETOM
CaMOCTOSITENTFHO BBIZCIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCII0JIb30BaTh BOMPOCHI KaK MCCIIENOBATEICKUM WHCTPYMEHT IO3HAHMSI,
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIONIME MPOTHBOPEUYUE, MPOOIeEMYy,
CaMOCTOSATENILHO YCTAaHaBIMBaTh HMCKOMOE W JaHHOE, (HOPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIH
OKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIACAOBAaHWE  TI0  YCTAHOBJIICHUIO
OCOOCHHOCTEM MAaTEMaTUUECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy COO0M;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3WPOBATh BO3MOXKHOE pPa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPEAIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmanmeii:

BBIABIITD HCEAOCTAaTOYHOCTh H M30BITOYHOCTD I/IH(I)OpMaHI/II/I, JaHHBIX,
H€O6XOI[I/IMLIX IJI pCICHUA 3a1a4U,



BBIOWPATh, AHAIM3WPOBATh, CHUCTEMATU3UPOBATh W WHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEACTABICHHUS;

BEIOWpATh GopMy TpeACTaBiICHUS HWHPOpMAIMM H WLIIOCTPUPOBATH
pelacMbie 3aJadyd CXeMaMH, JuarpaMMaMH, WHON TrpaduKod H HX
KOMOHMHAIIUSIMU,

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO KPUTEPHUSAM, MPEITI0KCHHBIM
yauTeseM Win chOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBHUS:

BOCIIPUHUMATh M (QOpPMYJIHpPOBAaTH CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U TEJIIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSCHEHUS 10
XOJIy peIIeHuUs 3a/1a4yi, KOMMEHTHPOBATh TIOJYYCHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJIEHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYK/1aéMON TEMBI,
poOJIeMBbI, perIacMoi 3a/1auu, BHICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
pEIICHHS, COIOCTAaBIATh CBOM CYXKIEHHS C CYXKICHUSIMH JIPYTHUX
YYaCTHHKOB JHaiora, OOHApYKHWBAaTh Pa3IMuie W CXOJICTBO TIO3HUITUH, B
KOPPEKTHOU popme PopMyTUpPOBATh PA3HOTIIACHS, CBOM BO3PAKEHUS;
NPEACTaBIATh  pPE3yJbTaThl  pEIICHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJICIOBAHUSI,  TPOEKTa,  CaMOCTOATENIBLHO  BBIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPUH;
MOHMMATh W HWCIOJh30BaTh  MPEUMYIIECTBA  KOMaHIHOH |
WHIUBUYyAIbHOW pabOThl TIpU peIIeHUH YYeOHBIX MaTeMaTHYEeCKUX
3ajay;

MPUHUMATh 1EJIb COBMECTHOU JEATEIbHOCTH, TIJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, pachpeneisTh BUIbI padoT, JOroBapuBaThCA,
0o0CyX)aTh MPOLIECC U pPe3yiabTaT pad0Thl, 00001IaTh MHEHHUS] HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPyNIoOBBIX (opmax pabotel (oOCyXaeHus, oOMEeH
MHEHUSIMHM, MO3TOBBIC INTYPMbI M JIPyTW€), BBINOJHATH CBOKO YacTh
paboTHI M KOOPIMHUPOBATH CBOM JICHCTBUS C APYTMMH WICHAMH KOMaH]IbI,
OIICHMBATh KA4e€CTBO CBOCTO BKJaja B OOIIUH TMPOIYKT MO KPUTEPHSIM,
chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO COCTAaBJIAThH IJIaH, AITOPUTM PEIICHUs 3aJa4yu (MU €ro
4acTh), BHIOMpATh CHOCOO pelieHHs] ¢ y4E€TOM HMMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapHaHTHI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIUH.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



e BJIAAETh CHOCOOAMHM CaMONPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU pELICHUHU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, HAMIEHHBIX OLIMOOK, BHISIBJICHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBUE pe3yjIbTaTa JIEATEIbHOCTH IOCTABJIECHHON LEIn
U YCJIOBHSIM, OOBSICHATh NPUYMHBI JOCTHKEHUS WM HEJOCTHKEHUSI LIETH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIETYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUSA

BrinonHATh, coueTas YCTHbIE W NMHUCHbMEHHbBIC MNPUEMBI, apu(DMETHUECKUE
JEUCTBUS C PallMOHATIbHBIMU YUCIIAMU.

HaxonuTh 3HAaYeHUS YHUCIIOBBIX BBIPAKEHUM, MPUMEHSATH Pa3HOOOpa3HbIC
criocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAKEHUN, COACPIKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTth OT 0aHON (HOPMBI 3aMKMCH YMCEN K Apyrou (mpeoOpa3oBBIBaTh
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHHBATh M yHOPSIAOYUBATH PALIMOHAIBHBIE YUCIIA.

OKpyIJITh YnCa.

BBINONHATE TPUKUAKY U OLIEHKY pE3yJIbTaTa BBIYUCICHUN, OLICHKY 3HAYECHHUI
YUCJIOBBIX BBIPAKEHUI. BBINOIHATE AEHCTBUS CO CTENEHSIMHU C HATypajlbHBIMU
MOKa3aTeNsIMHU.

[IpumeHSIT,  OpU3HAKK  JEITMMOCTH,  Pa3l0KEHHWE HAa  MHOXHUTEIH
HaTypaJIbHBIX YHUCEII.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBS3aHHBICE C OTHOIIECHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTBIO BEIUYHMH, MNPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AsredpanyecKue BbIPAKEHUSA

Hcnonp30oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, PUMEHSTH
e€ B IIpoliecce OCBOCHHS Y4eOHOTO MaTepurarna.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM TPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BeimonHsITE TpeoOpa3oBaHUS  IE€JIOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBEIACHUEM TTOIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.



BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOXHUTENs, TPYNIUPOBKU — CIaraéMsiXx,
IpUMEHEHUs (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[IpumeHnsATh npeoOpa3oBaHKUsI MHOTOWICHOB /I PEUICHUS Pa3IUYHbIX 3a/1a4
W3 MaTEMATHUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcronb30BaTh CBOWCTBA CTENEHEH C HATypPaJbHBIMHU IIOKA3aTEISIMU UL
IpeoOpa30BaHuUs BIPAKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pemate yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIEpEX0/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY emy. IIpoBepsATs, sABIsIETCA
JIM YUCJIO KOPHEM YpaBHEHUS.

[TpumeHsTh rpaduueckre METO bl IPU PEIIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepbl Map YHKCEN, SBISIOLNIMXCS PEIICHHEM JUHEHHOro
YPAaBHEHHUS C ABYMS IIEPEMEHHBIMM.

CTpouTh B KOOPIMHATHOW IJIOCKOCTU TIpaduK JIMHEHHOTO YpaBHEHUS C
JIBYMsI TMEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPUBOIUTH MPUMEPHI PEIICHUs
YpaBHEHMUS.

Pemats cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B TOM
quciie rpa@uIecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N3o00pakaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3aIIMCHIBATH YUCIIOBBIE IIPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM,
CTpOUTh rpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (PYHKIMM W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonutb 3HaueHne PyHKIIMM MO 3HAUCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnocod MpeACTaBICHUS M aHaIW3a MH(POpPMAIH,
U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPaPUKOB PEAbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
HaunmenoBanmue
Ne (undposbie)
pa3aesioB H TeM KonTtpoJibHbie
n/n Bcero oOpa3oBaTejibHbIE
MPOrpamMmbl padoThI
pecypcsbl
1 Yucna v BBIYUCTICHUS. 17 1 v POII
PanmonaneHble ynciia v VauPy
5 Koopaunats! u rpaduky. 20 5 T —
DyHKIMHU
3 Anrebpanyeckue 39 5 HOMOTIHHE
BBIPAKEHUS v SAKnace
4 YpaBHeHUs U 30 2 v 2IocC
HEPaBEHCTBA v OnlineTestPad
[ToBTOpEHUE U v PemryBrp
5) 3 1
00o0mIeHne
OBLIEE KOJIMYECTBO 102 3
YACOB I10 [TIPOI'PAMME

BUJIbI YYEBHOU JEATEJIBHOCTHU

HaunmenoBanue Mmoayieit

Bun nesrensHoctu

Yucna u BeIUKMCIeHU. PallmoHanbHbBIE YHCIa

CpaBHUBATH ¥ yIOPSI0YMBATh APOOH,
npeoOpa3zoBbIBas MPU HEOOXOIUMOCTH
JecATUYHbIE JPOOU B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B JICCTUYHBIC, B Y4CTHOCTH B
OECKOHEUHYIO JECATUYHYIO JIpOOb;
[TpumensTh pazHOOOpa3HBIE CIIOCOOHI U
NpUEMBI BEIYUCIICHUS 3HAYCHUH TPOOHBIX
BBIpXEHUH, COJIEpKAIUX OOBIKHOBEHHBIC
JECATHYHBIC IPOOH: 3aMEHSTh MPH
HE00XOIMMOCTHU JECSITUUHYIO IPpOOh
OOBIKHOBEHHOI U OOBIKHOBEHHYIO
JECATHYHOM, IPUBOJIUTH BBIPAKEHHE K
¢dbopme, Hanboiee y1OOHOM /ISt BEIYMCIICHUIH,
peoOpa3oBhIBaTh JPOOHBIC BEIPAKEHUS HA
YMHOXKEHUE U JeJICHUE AeCATHYHBIX Ipo0eil K
JEHCTBUSM C LEIBIMHA YHCIIAMU;

[TpuMeHATh IPU3HAKU JIEITUMOCTH,
pa3oKeHUs HA MHOYKUTEIIH HATYPaJIbHBIX




YHCelT;
Pemrate 3a1aun Ha 9acTH, IPOIICHTHI,
MPONOPIIMHU, HA HAXOXKICHUE IPOOH
(TpolieHTa) OT BEIMYMHBI U BEJIMYHUHBI 10 €€
npobu (TIPOILIEHTY), 1po0u (TPOIIeHTA),
KOTOPBIN COCTaBIISIET OJTHA BEJTMYMHA OT
JPYrOH;

[TpuBoaMTH, pa3oHpaTh, OLICHUBATH
pa3IMYHBIE PELICHUS, 3AIIUCU PELIEHUNA
TEKCTOBBIX 3a71a4;

Pacnio3naBate ¥ 0OBSCHATD, ONUPASCH HA
OTIpEICIICHUSI, IPSIMO TIPOTIOPLIIUOHATBHBIC U
00paTHO MPONOPLHUOHATILHBIE 3aBUCUMOCTH
MEX]y BETMYMHAMU; TIPUBOIUTH IIPUMEPHI
STHX 3aBUCHMOCTEH U3 pealbHOTO MUpPA, U3
JPYTrUuX y4eOHBIX TPEAMETOB;

Pemrate IMPAKTUKO-OPUCHTHUPOBAHHBIC 3aa4n
Ha JIpOOH, IPOIICHTBI, TIPSAMYIO U OOPaTHYIO
MIPONOPIIMOHATEHOCTH, TIPOTIOPITUH;

Jluneitnas GyHKUMsA

N300pakaTh Ha KOOPAUHATHOM MPsIMOK
TOUYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOp/AMHATaM, JIy4d OTPE3KH, HUHTEPBAJIbI;
3aMMChIBaTh UX Ha alreOpanyecKoM SI3bIKE;
OTmeyaTh B KOOPIMHATHOM MIOCKOCTU TOUKH
110 33/IaHHBIM KOOPJIMHATaM; CTPOUTH
rpaduKy HECIO0XKHBIX 3aBUCUMOCTEH,
3aJlaHHBIX (OpMyJIaMH, B TOM YHCJIE C
MOMOIIIBIO ITU(POBBIX JTaOOPATOPHIA;
[IpuMeHsTh, U3y4aTh MPEUMYIIECTBA,
UHTEPIPETHUPOBATh rpadUuecKuil crocood
IIPEJCTABICHUS U aHAJIM3a pa3HOOOpa3HOU
KHU3HEHHOM nHpopManuu;

OcBauBaTh NoHATHE (QYHKIIUU, OBJIA/IEBATH
(GYHKIIMOHATIBHON TEPMHUHOJIOTHEH;
Pacnio3naBats nuHelHy0 QyHKImo0 Y = KX +
b, onuceIBaTh €€ CBOICTBA B 3aBHCUMOCTH OT
3HaveHui K03 dunmeHTo K u b;
IIpuBOIUTE IPUMEPBI TMHEHHBIX
3aBUCHMOCTEN B peabHbIX Mpolieccax U
SIBJICHUSX;

Cucrembl OByX JMHEHHBIX YpPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

[TonOupath nmpuMepsI ap Yucell,
SIBJISIFOLUXCS. PELLIEHUEM JIMHEHHOT O
YPaBHEHUs C IBYMS IEPEMEHHBIMU;

CTtpouTh B KOOPAWHATHOH MJIOCKOCTH TpaduK
JIMHEWHOT'O YPAaBHEHUS C ABYMSI
NIEPEMEHHBIMH; MOJIB3YSICh IPaUuKOM,
MIPUBOJUTH IPUMEPHI PEILICHUS YPABHEHUS;
Haxonuts pemieHue CUCTEMBI IBYX JINHEUHBIX
YpPaBHEHUH C JBYMS IEPEMEHHBIMU;

Pemrats cucreMy IByX JTMHEHHBIX YPAaBHEHUI




TpeMsi criocodamu: rpaduvecKuM,
MIOJICTAHOBKOH U alNreOpandecKum
CIIOKECHUEM;

CocTaBnsTh U pemaTh ypaBHEHHE WIIH
CHCTEMY YPaBHEHHUII 10 yCIOBUIO 3aa4H,
MHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 OJYYCHHBIN Pe3yNbTarT;

Crenenb ¢ HATypalIbHBIM TIOKa3aTesieM U e
CBOMCTBA

[IpuBoaNUTE YKCIOBBIE U OYKBEHHbIE
IIPUMEPHI CTENIEHHU C HaTypaJIbHBIM
noka3zaresieM, OObsICHs 3HaUeHUsI OCHOBAHHUS
CTENEHU U NIOKA3aTelsl CTENEHU, HAXOUTh
3Ha4YeHUs cTeneHel Buaa a’ (2 — moboe
panoHaIbHOE YHUCII0, N — HATypajIbHOE
YHUCIIO0);

[ToHnMmath cMbICI 3anKcu OOJIBIINX YUCEIN C
MIOMOILBIO JIECATUYHBIX JApo0eil U cTeneHe
yycia 10, npuMeHsATh UX B pealIbHBIX
CUTYallUsX;

Onnounensl. Onepanuu HaJl OJTHOWICHAMH.

BLIHOJIHSITI) HpI/IBeZIeHI/Ie OOHOYICHA K
CTaHIapTHOMY BULY;

BLIHOJIHSITI) yMHO)KeHI/IC OJHOYJICHOB,
BEIonHATE cnoskeHne OTHOYICHOB;
BremoaHATE AejieHne 0JHOWICHOB;
BrInonHATE BO3BEACHHE OJTHOYICHOB B
CTCIICHB;

MHoro4jeHsl.
MHOTOYWICHAMHU.

Oneparun HaJ

BeinonsaTe npeoOpa3oBaHus LEI0ro
BBIPQ)KCHUSI B MHOTOWICH NPUBEICHUEM
M0JIOOHBIX CaraeMbIX, PAaCKpPbHITHEM CKOOOK;
BBINOMHATE yMHOKEHHE OJHOUYJIEHA HA
MHOI'OYJIEH U MHOT'O4JIEHA HA MHOTOYJIEH,
MPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U
KBaJpara pa3HOCTH;

PaznoxeHre MHOTO4YJIEHOB HA MHOXKUTEIIH.

Ocy1ecTBIATh pa3ioKEeHNE MHOTOWIEHOB Ha
MHO>KUTEJH ITYTEM BBIHECEHUS 32 CKOOKH
00I11er0 MHOXKHTEIS, IPUMEHEHUsT (OPMYITbI
Pa3HOCTH KBaIpaToB, GOpMYJ COKpaIEHHOTO
YMHOKEHHS,

[TpumensaTH IpeobpazoBaHNEe MHOTOWICHOB
AJIg PpECIICHUA pa3IMYHbIX 3aaa4 U3
MaTE€MAaTHUKHU, CMEXKHBIX IIPEIMETOB, U3
peanbHON NPAKTUKH;

OyHKIUA

Pacrio3naBats yHkimo y = |x|

Crpouts rpaduk 3Toil GpyHKINH;
Onpenenuts 3HaYeHUE QYHKIIUU, QpTYMEHTAa,
HauOoJblIIee U HAMMEHbIIIee 3HAYEHUE
(YHKIIMY Ha OTpE3Ke W Ha UHTEepBaJe




MVYHUILIUITAJIBHOE ABTOHOMHOE OBPA3OBATEJIbHOE YVUYPEXIEHNE
«CPEIHAA OBILEOBPA3OBATEJIBHAA HIKOJIA Ne30» I'. IIEPMU

PACCMOTPEHA YTBEPXIEHA

Ha TIeIarOTMYeCKOM COBETE IPUKA30M TUPEKTOpa

npotokoi 03-05/11 ot 30.08.2024 059-01-09/4-168 ot 30.08.2024
PABOYASI ITPOT'PAMMA

yueOHOro Kypca «AJjredopa»
JU1s1 0Oygarommxcst 8 KiraccoB

Ha 2024-2025 y4yeOHblii roj1

VYuurens: lemenena C.1YO., Jlabykuna H.A., [Tuukanesa T.JI., [Tonsiranosa T.H.,
Cyxopocnosa H.E., Illapudssanosa K.1., [llnsnuna JI.B.
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MHNOACHUTEJBHASA 3AIINCKA

Anrebpa sBIE€TCS OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIHUILINH, KaK €CTE€CTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOJOHKEHUS 00pa30BaHUS M B TTOBCEIHEBHOM *KU3HU. Pa3BuTHe y 00yuarommxcs
HAyYHBIX TIPEACTABICHUH O TMPOUCXOKIACHUM U CYIIHOCTH alreOpamdecKux
abcTpakiuii, cnocode OTpakeHUs MAaTEMaTHIECKOW HAYKOH SIBIICHUI U MPOIIECCOB
B MPUPOJEC W OOIIeCTBE, PO MaTEeMaTHYECKOTO MOJCIUPOBAHHS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX JJIsl aallTallid B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOW JCHCTBHSI M BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOT0 MBIIUIEHUS] OOYyYarolMXCs: OHM HCHOJB3YIOT JACIAYKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MOpeANnojaraeT  3HAUYUTENBbHBIA  00BEM
CaMOCTOSITENIHOW  JIEATEIBHOCTH OOYYaroMIMXCs, TOITOMY CaMOCTOSITEIbHOE
peleHue 3aa4 ABJSETCs peanu3aleil JesTeIbHOCTHOIO IPUHLIKIIA O0yUeHUsI.

B cTpykrype mnporpammbl ydeOHOro Kypca «Anredpa» sl OCHOBHOTO
o0miero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUYEHUsI Kypca, B3aUMOICHCTBYS €
IpyTMMH €ro JHHMAMH. B Xone wu3yueHuss ydyeOHOro Kypca 0O0ydaromumcs
MIPUXOJIUTCS JIOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTAaBICHHBIE BO BCEX OCHOBHBIX pasjenax
MaTEMaTUYECKOT0 00pa30BaHUs M CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaThueckoro ss3pika. CopaepkaTrenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «AJredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM st
JANbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIero oOpa3zoBaHUS
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMY 0011eMy 00pa30BaHUIO.

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 3aaady. 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 BXOISAT TaKxKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHUs, CHOCOOHOCTEHN K MaTEMaTUYECKOMY TBOPUYECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO 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 OO0yYaroluxcs
YMEHUS UCIIOIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy MiaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHBIH Kypce
«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 OBYUYEHUA
8 KUIACC

Yuciaa v BIYMCICHUA

KBagparHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBbHBIX yucen. CBoiicTBa apupMeTUYECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM NTOKazaTeneM U e€ cBoricTBa. CTaHmapTHAS 3alKUCh YKCIA.

AJuiredOpanyecKue BbIpaKeHUA

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JIpoOwu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOei.
PanonanbHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHNSs 1 HEPaBEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiimme qpoOHO-paIMOHABHBIC YPABHEHHUS.

['padrueckas uaTEpnpeTans ypaBHEHUN C BYMs MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMsI IE€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM EPEMEHHOM.

DyHKIUU

[Tonstue @ynkmuu. OOnacTh OMpeAeNeHus W MHOXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3a1aHus PYHKITHM.

I'padpux ¢ynkumuu. Yrenune coilicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPAKAIOIMIUX PEATIbHBIE MPOLECCHI.

@DYHKIMU, OMUCHIBAIOIIME TPSIMYI0 U OOpaTHYI MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, UX rpaduki. OyHkmun Y = X2, y = X5, y = VX, y=|x|. [paduaeckoe
perieHre ypaBHEHUW W cucteM ypaBHeHHWil. [lapabona, KOOpAWHATHI BEPIITUHBI
napaboIibl, OCh CUMMETpuH napadosl. ['paduku dyrkmmit: Y = kX, y = kx + b,y =
k/X,



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yabTaTbl OCBOEHHUS IMPOrpaMMbl  yuyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAaHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTH4YEeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESATEIIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS Y€IOBEKa, IPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMM HABBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HU  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha NMPUMEHEHUE MaTeMaTHYCCKUX 3HAHUM JJIs pelieHus 3a1ad
B 00JIaCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSAM COUMAJBHON U NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OIbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBAThH CBOE PAa3BUTHE;

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



METANIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Bba3oBnie JJornueckue 1eiicTBUA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIECTBEHHbIEC IPU3HAKI MAaTEMaTHYECKUX
OOBEKTOB, IMOHATHI, OTHOLICHUM MEXIYy MNOHATHAMH, (POPMYIHPOBATH
ONpENENCHUs]  IOHSTUW, YCTAHABIMBATH CYIIECTBEHHBI  IPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
IPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CYXKJCHUS:
YTBEpAUTENIbHbIE W OTpULIATEIbHbIC, €IUHUYHBIE, YacTHbIE M 0OOIIHeE,
YCIIOBHBIE;

BBISIBIISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBOpeursi B (pakTax, AAHHBIX, HAONIOACHUSX U YTBEPKIACHUSX,
npemjaraTb  KpUTEPUM U BBIABICHHMS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHI 110 aHAJIOTUH;
pa30bupath J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIpsIMbIE U OT
IPOTUBHOT0), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHbBIE JOKa3aTeIbCTBA
MaTeMaTHUYeCKUX (PaKkToB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIoOco0 pernieHus ydyeOHOW 3agauu (CpaBHUBATH HECKOJIBKO
BapMAaHTOB pelIeHMs, BbIOMpaTh HauOosiee MNOAXOASIUNA € YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe J1eiicTBUS.

WCITOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATCILCKHA WHCTPYMEHT ITO3HAHMSI,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUUE, MpoOIemy,
CaMOCTOATENILHO YCTaHABIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUTIOTE3Yy, apTYMEHTHUPOBAThH CBOIO TTO3UIINI0, MHCHHE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IIIaHY HECIOKHBIH
OKCIIEPUMEHT, HeOO0JIbIII0E UCCJICIOBAHWE  TI0  YCTaHOBJICHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENEHO (POPMYIIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBEAEHHOTO0 HAOIOAEHUS, MCCIIEI0BaHUs, OIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TIPOIECCA, a TAKXKE BBHIJIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.



Pabora ¢ undopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh HH(OpPMALMH, JAHHBIX,
HEOOXOUMBIX JJISl pEeLICHU 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATH WU HMHTEPIPETUPOBATH
MH(GOPMAILIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOUpaTh GopMy MpeACTaBICHUsS HHMDOPMAIMA U WIUTIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JuarpaMMaMu, HWHOM Trpadukod U uX
KOMOHMHAIIUSIMU,

OLICHUBATh HaAEKHOCTh MH(GOPMALUU MO KPUTEPUSM, HPEII0KECHHBIM
YUUTENIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXICHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSAMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBbIpaXkaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS I10
XOJTy peIleHus 3aja4i, KOMMEHTHPOBATh MOTYYCHHBIN Pe3yibTarT;

B X0J1€ 00CYKJIE€HUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY O0CYK1a€MOM TEMBI,
po0JIeMBbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC HA TIOMCK
pELICHUs, COIOCTABIATh CBOM CYXKJIEHUS C CYXICHUSMHU JIPyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYME M CXOJCTBO MO3MIIMM, B
KOPPEKTHOU GopMme hopMyIupoBaTh pa3HOTIACHUs, CBOM BO3PAKEHHUS;
NPEICTaBISITh  PE3yNbTaThl  pEHIeHHs  3a/Jadd,  OKCICPUMEHTA,
UCCJIEIOBAHMsI,  TPOEKTa,  CaMOCTOATENBbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yU4ETOM 3a/1ay MPE3eHTAUN U 0OCOOEHHOCTEN ay TUTOPHH;
NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHANBUAYAIbHON palboThl TpU pEIIeHUH Y4YEOHBIX MaTeMaTHYECKHX
3ajay;

IPUHUMATh LEJIb COBMECTHON AESITENbHOCTH, TUIAaHUPOBATh OPraHU3aIUI0
COBMECTHOI paboThl, pacmpelneisTb BHABI pPadOT, JOrOBapUBATHCA,
o0CyXIaTh MPOLIECC U Pe3yybTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpyNmoBbIX (opmax paboTsl (0OcyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI H JIpyTW€), BBITOJHATH CBOK YacTh
paboTHl U KOOPJMHUPOBATH CBOU JCHCTBUS C IPYTUMH 4JIeHAMH KOMAaH/IbI,
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:

CaMOCTOSITETIbHO COCTABJIAThH IUIaH, AJITOPUTM PEILICHUS 3aAaud (WU €ro
4acTh), BBIOUpATh CIOCOO pelieHus: ¢ YY4ETOM UMEIOIIUXCS PEeCypcoB H



COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapHaHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BIAAETh CHOCOOAMM CaMOIPOBEPKH, CAMOKOHTpOJII Ipolecca M
pe3yibTaTa peleHuss MaTeMaTHYeCKON 3a/1a4u;

e TMPEIBUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEILICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOATENBCTB, HAWJEHHBIX OUIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;

e OLICHMBATH COOTBETCTBUE pe3yjbTaTa IEATEIBbHOCTH ITOCTABICHHOMN LN
U YCIIOBUSIM, OOBSCHATh NPUYMHBI TOCTHKEHUS UM HEJOCTUKEHUS LENH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K koniy oOyudeHus B 8 KJjacce o0Oydaroumuiics MONXYYUT CIEIYIOLIUE
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(METUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJpaTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOJIUMOCTH KaJbKYJATOP, BHIOIHATH
npeoOpa3oBaHusl BBIPAKECHUM, COAECpKAIMX KBAApaTHbIE KOPHU, HCIOIb3Ys
CBOWCTBA KOPHEH.

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

AJuiredOpanyecKue BbIPpaKEeHUA

[IpumMeHAT, NOHATHE CTENEHH C LEIbIM TO0KA3aTeJIeM, BBINOJHATH
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BhITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PAIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI JICUCTBUN HaJl MHOTOWICHAMH U alre0panyecKuMu JpoOsMu.

PackiianpiBaTh KBaApATHBIN TPEXWICH HA MHOKUTEIU.

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

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE, KBaJpaTHbIE YPABHECHUS W PalMOHAIbHBIC YpaBHEHUS,
CBOJISIIIIMECS 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 PEUICHMS, €CIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3ajauu K €€ anreOpandyeckoi
MOJIEJIA C TIOMOIIBK) COCTABJICHUSI YPAaBHECHUSI WIIM CHUCTEMbl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MMOJYYEHHBIA PE3yJIbTaT.

[IpuMEHATh, CBOWMCTBA YMCJIOBBIX HEPABEHCTB [JI1 CPABHEHUSA, OLICHKH,
pemaTh JUHEMHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM W UX CHUCTEMBI, JABaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIUU

[loHumMaTh W KCHONB30BATh (DYHKIIMOHAJILHBIE MOHSATUS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE O00O03HAUEHMsI), ONPEAENATh 3HauYeHHEe (YHKUHUU O 3HAYEHUIO
apryMeHTa, OINpelessITh CBOMCTBA QYHKIUH 10 €€ rpaduKy.



CtpouTts rpaduKu 3MeMEHTApHBIX PYHKIMNA BUA:
y = kix, y = x4y =x%y = |x|, y = VX, onucbiBath CBOICTBA UHCIOBO}
dbyukiuu 1o e€ rpaduxy.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoTshI pecypes!
1 AnrebpanyecKue BhIPAKCHHUS. 20 5
Anrebpanueckas 1po0b
2 Uwucna u Beruucinenus. KBagpaTasie KOpHU 13
3 Yucna u Beraucienns. CTETeHb ¢ IeIbIM 3 1 v POl
roKazaresem v Yuu.Py
Anrebpanyeckue BhIpaKeHHU .
4 KBa,[[pzTHHﬁ TpéquIlZH 3 v' PemryBnp
5 VpaBHeHus u HepaBeHCTBa. KBasparHble 16 1 v SKnacc
ypaBHEHHUS v SI0C
6 YPaBHeHI/IjI 1 HepaBeHCTBA. CHCTEMBI 3 L, _
ypaBHEHHi OnlineTestPad
VYpaBHeHUs U HepaBeHcTBa. HepaBeHcTBa 12
@yHknnnu. OCHOBHBIE IOHATHUS 4
Oyukuuu. Yucnosble QyHKINU 15 1
10 [ToBTrOopenue u o6o0IIEHNE 3 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6




BUJIbl YUEBHOU EATEJILHOCTU

HaumeHnoBanue Mmoaynei

Bun nestensHOCTH

Anrebpanyeckue 1podu

3anuceIBaTh aNredpandyeckue BhIpaKeHMs;

Haxoaute 0651acTh onpeieneHus pauuoHaIbHOTO
BBIpa)KEHMUS;

BBINONMHATE YKCIIOBBIE TIOJICTAHOBKHU M BBIUUCIISATH
3Ha4YeHHue ApoOH, B TOM YHUCIIE C TOMOIIBIO
KaJIbKYJISITOPA;

DopMyITHpOBaTh OCHOBHOE CBOMCTBO aJlreOpandecKou
IpoOu ¥ IPUMEHSATH €ro IJIsl IpeoOpa3oBaHus Ipooei;
BeImonHATe AelcTBUA ¢ anredpandeckuMu Apoosmu;
[TpumeHsTH IPe0Opa3oBaHUs BEIPAKEHUH IS
peleHus 3ajau;

Bripakats iepeMeHHbIe U3 hopmyn (HU3NIECKUX
re€OMETPHUECKUX, OTHUCHIBAIOLINX ObITOBBIE
CUTYallun);

Oyukuust kopHs. CBOHCTBa KBaIpaTHOTO
KOpHS

DopMyIMpOBaTh ONPEAEICHUE KBAPAaTHOIO KOPHS U3
qrcia, apu(METHIECKOTO KBaIPaTHOTO KOPHSI;
[IpumeHsTh Onepannto U3BJIEUEHUS KBaJPATHOTO
KOPHSI U3 YUCIIA;

OuenuBaTh KBaJpaTHbIE KOPHU LIEIBIMU YUCIAMU U
JECSITUYHBIMU IpOOSIMU;

CpaBHUBaTh U YNOPSAJOYNBATH PALIMOHAIBHBIE U
HApPALMOHAIIBHBIC YHCIIA, 3AIIMCAHHBIE C TOMOIIBIO
KBaJIpaTHbIX KOPHEN;

VicereioBaTh ypaBHEHHE X = &, HAXOIUTh TOYHBIC H
npuOIMKEHHBIE KOPHU 1TpH a > 0

Jloka3pIBaTh CBOMCTBA apu(PMETUUECKUX KBAJAPATHBIX
KOpHEH; MPUMEHATh UX JUIsl TpeoOpa3zoBaHus
BBIPAKECHU;

BrimonHaTe npeoOpa3oBaHus BEIPAXKEHUH,
coJiepKalliX KBaJpaTHble KOpHU. Beipaxarh
IIepEMEHHBIE U3 TEOMETPUUECKUX U (PU3NUECKUX
(opmyu;

BbruncnsaTe 3Ha4EHMS BBIDAKEHUHN, COAEPKAIINX
KBa/IpaTHbIE KOPHH;

Hcnonp30Bath B X0/ pEIICHUs 3a/1a4 2JIEMEHTApHBIE
MIpe/ICTaBJIeHMs, CBSI3aHHbIE C TPUOIMKEHHBIMU
3HAUEHUSIMU BEJINYUH;

3HAKOMUTBCS C UCTOPUEN pa3BUTHS MAaTEMATUKH;

KBagpatuunas ¢pyHKuus, runepoonia

Hcnonb3oBath GyHKINOHATIBHYIO TEPMUHOJIOTHIO U
CHUMBOJIHKY;

Bbruucnate 3HaueHus PyHKIUH, 3aJaHHBIX
(hopMyniaMu; COCTaBIATH TAOIUIBI 3HAYCHUI
GbyHKIUY;

CrtpouTth 110 TOYKaM rpapuku QyHKITUH;
OmnwuceIBaTh CBOMCTBA QYHKIIMU Ha OCHOBE €&
rpadu4ecKoro npeicTaBICHUs;

Hcnonp30Bath GyHKIMOHATIBHYIO TEPMHHOJIOTHIO U




CHUMBOJIUKY;
UccnenoBath npumMepsl TpaduKoOB, OTPasKaroIINX
peaJIbHBIE MPOLIECCHI U ABJICHUS;

[IpuBOAUTE IPUMEPHI TPOLIECCOB U SIBJICHUN C
3aJJaHHBIMH CBONCTBAMU;

Haxoauth ¢ momorsio rpaduka pyHKINN 3HAYCHHE
OJIHO U3 paccMaTpUBAaEMbIX BEJIMUYMH 10 3HAUEHUIO
ApyToiu;

B HecoXHBIX clTydasx BeIpaXkaTb (OpMyIon
3aBUCUMOCTBb MEXIY BEJINUYMHAMU;

OnuceIBaTh XapakTep U3MEHEHUS OJJHOW BEJTUYMHBI B
3aBUCUMOCTH OT U3MEHEHUs JPYIrou;

Pacnio3HaBath BUIbI H3y4aeMbIX (DYHKITHIA;
Hcnonb3oBath QyHKIIMOHATBEHO-TpaQUUECKHE
IIPEICTABIICHUS IS PELICHUS U UCCIIEIOBAHNUS
YpaBHEHUH U CUCTEM YpaBHEHMUII;

KBagparusle ypaBHeHUS

Pacnio3naBath KBaJpaTHBIC YPAaBHEHHUS;

3anuceiBaTh POPMYTy KOPHEH KBaAPATHOTO
ypaBHEHUS; peliaTh KBaJIpaTHbIC YpaBHEHUS —
MOJIHBIE Y HEMOJIHBIE;

[IpoBoauTh MpOCTENIIME UCCAETOBAHNS KBAPATHBIX
YpaBHEHUH;

Pemiate ypaBHeHUs1, CBOASIINECS K KBAIPATHBIM, C
MOMOIIBIO TIPe00pa30BaHU U 3aMEHOU MTePEMEHHOM;
HalGmronaTe n ananu3upoBaTh CBS3h MEXKITY KOPHSIMU
U K03PPUIIEHTaMU KBaIPAaTHOTO YPAaBHEHUS;
®opmynupoBaTh TeopeMy Buera, a Takke oOpaTHyro
TEOpEMY, TPUMEHSTH 3TU TEOPEM JUIsl pELICHUS 3a/1a4;
Pemiate TekcTOBBIE 3a/1aUN aNredpanuecKum
CIocoO0M: IEPEXOIUTH OT CIOBECHOU (POPMYITHPOBKH
yCIIOBUS 3aj]auil K alNredpanyecko Moenu myTémM
COCTABJICHUS] YPABHEHMSI; PEIIaTh COCTaBICHHOE
ypaBHEHUE; UHTEPIIPETHUPOBATH PE3YIIbTAT;
3HaKOMUTBHCS C UCTOPHEH Pa3BUTHUS areOpH;
Pacnio3naBathk kBagpaTHBIN TPEXUIICH, YCTAaHABINBATD
BO3MOKHOCTB €0 Pa3fioKEeHHs] HA MHOKUTEIH;
PacknanpiBaTh Ha MHOXKUTEN KBaIPATHBIN TPEXWIECH
C HEOTPULIATEIbHBIM JUCKPUMUHAHTOM;

Pemate mpocTeiime CUCTEMBI, B KOTOPBIX OJJHO U3
YpaBHEHUH HE SIBJISECTCS JIMHEUHBIM;

[IpuBOUTE TpadruecKyr0 MHTEPIPETALUIO PEIICHHUS
YpaBHEHUS C ABYMs IEPEMEHHBIMHU U CUCTEM
YpaBHEHUH C ABYMsI TIEPEMECHHBIMH,

Pemath TekcTOBBIE 3a/1auu anreOpandyecKum
CITI0co00M;

Hepasencrtaa

®opMynHpoOBaTh CBOKWCTBA YHNCIOBBIX HEPABEHCTB,
WUTIOCTPUPOBATH UX HA KOOPAUHATHOW MPSAMOW,
JOKa3bIBaTh aNreOpanyecKus;

[IpumeHsATh CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS




3aj1ad4;
Pemaths nuHeliHbIE HEPABEHCTBA C OJTHOM
MePEeMEHHOM, H300paXkaTh PEIICHIE HEPABCHCTBA Ha
YUCIIOBOM MPAMOW;

Pemarh kBagpaTHBIC HEPABEHCTBA, U300paKaTh
pelieHue HEPaBEeHCTBA HAa YUCIIOBOU MPSMOM;
®opMyIHpPOBATH ONPEIEIICHNUE CTEIEHHU C LEIbIM
ITOKAa3aTeJIEM;

[IpencraBnsaTh 3aUCh OONBIINX U MAJIBIX YUCEI B
CTaHJapTHOM BH/IC;

CpaBHHMBATh YKCIIa U BEIMYUHBI, 3alTUCAHHBIC C
HCIIOJIb30BaHueM crereHu 10;

Hcnonbs3oBarh 3anuch YUCEN B CTAHIAPTHOM BUJIE IS
BBIPOKCHUSI pa3MEPOB 0OBEKTOB, JJIUTCILHOCTH
MIPOIIECCOB B OKPYKAIOILIEM MUPE;

®opMyIUpPOBaTh, 3aITUCHIBATH B CUMBOJIMYECKOM
(hopMe U WILTIOCTPUPOBATH MPUMEPAMU CBOMCTBA
CTEIEHH C 1IEJIBIM IOKa3aTeleM;

[TpuMeHsTH CBOICTBA CTETIEHU JUIsI TPe0Opa30BaHuUs
BBIPOKCHUM, COACPIKAITUX CTCTICHH C IIEJIbIM
IIOKAa3aTeJIeM;

BEIITOIHATE IEHCTBHUA C YKCIaMH, 3alIMCAHHBIMU B
CTaHJapTHOM BHJIe (YMHOXEHUE, JCICHHE,
BO3BE/ICHHUE B CTCIICHB);
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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 LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *U3HU. PazButue y oOyuaroniuxcs
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 HAYIHOTO MHUPOBO33PEHUS
¥ 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
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENBHBIH  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
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
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  yHHMBEPCAJIBHOTO MareMaTthdeckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHHM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPUOOPETCHHUIO MPAKTHYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl TIOBCETHEBHOU
’KU3HU. Pa3BUTHE MOHATHUS O YMCJIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



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

Copeprkanue OByX anreOpandecKux JIMHAN — «AJIreOpandecKue BhIPaKEHUSD
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOIAT 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 MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy 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 yacos: 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

9 KIIACC

Yuciia 1 BBIYUCJICHUSA

PannonanpHple 4uCla, HPpPALMOHAIBHBIE YHCIA, KOHEYHBIE W
OE€CKOHEUYHBIE JCCATUYHBIE ApoOU. MHOXKECTBO JEUCTBUTEIBHBIX YHCE,
JIEUCTBUTEIIbHBIC YHMCJIA KaK OCCKOHEUHBIE JIeCITHUYHbIE ApoOu. Bzaumuo
OJTHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM JIEMCTBUTEIIBHBIX YHMCEI
Y KOOPJAUHATHOM MPSIMOM.

CpaBHeHHE JEHWCTBUTENBHBIX YHCEIN, apuPMETUUYECKHE JEHUCTBUS C
JNEUCTBUTEILHBIMU YUCIIAMMU.

Pa3mepbl 00bEKTOB OKPY’KAIOIIET0 MUPA, JUIMTEIBHOCTh MPOLIECCOB B
OKPYKaroLIEM MUPE.

[Ipubmxk€HHOEe 3HAYEHHE BEIMYMHBI, TOYHOCTb MPUOIKCHHUS.
Oxkpyrnenue yucen. [Ipukuaka u olieHKa pe3yabTaTOB BEIYUCICHUN.

YpaBHeHMS M HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHue ypaBHEHUM, CBOJAIIMXCSA K
JIMHEWHBIM.

KBanparHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOAALIUXCS K
KBaJpaTHeIM. bukBanparHoe ypaBHeHue. [Ipumepsl pelnieHus ypaBHEHUN
TPEThEN U UETBEPTOU CTEIICHEN PA3I0KEHUEM HA MHOKUTENH.

Pemenue npoOHO-panMoOHaIbHBIX YpaBHEHHH. PellleHne TEeKCTOBBIX
3a/1a4 are0panyeckuM METOIOM.

VYpaBHeHue ¢ nByMs NEpeMEHHbIMU U ero rpaduk. Pemenue cuctem
JBYX JIMHEMHBIX YPaBHCHUN C JIByMs NEpEMEHHbIMU. PemieHue cucrem

JBYX YypaBHEHUW, OJHO W3 KOTOPBIX JIMHEMHOE, a APYyroe — BTOPOU
creneHu. ['paduueckass MHTEpHpeTanus CUCTEMbl YpaBHEHUW C JByMs
IIEPEMEHHBIMU.

Penienre TEKCTOBBIX 3a7a4 aareOpandyecKuM CIocoOOM.

YHucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JMHEWHBIX HEPABEHCTB C OJHOM IEpeMEHHOMN. Pemienue
CUCTEM JIMHEHWHBIX HEPABEHCTB C OJHOM mnepeMeHHou. KBanparHbie
HepaBeHCTBa. ['paduyeckas uWHTEpHpeTalusi HEPABEHCTB M CHUCTEM
HEPABEHCTB C IByMsI [IEPEMEHHBIMM.

DyHKIUMH

I'paduiku n3ydyeHHbIX (DYHKIIMH U UX CBOMCTBA.

YucioBble HOoCJI€A0BATCJIbHOCTH M NIPOIrpeCCUMA

[TonsThe YU CIIOBOU [10CJIEAOBATEIIBHOCTH. 3agaHue
MOCJIEA0BATEILHOCTH PEKYPPEHTHOM (hopMyioit 1 hopMyIIOi N-ro YJieHa.



Apudmernueckass M reoMmeTpudeckas mporpeccur. Dopmylibl N-TO
yjieHa apuPMETUYEeCKOM ¢ TEOMETPUYECKOW MPOrpecCcHil, CyMMBI
MIEPBBIX N YJICHOB.

N3o0paxkeHue  4jieHOB  apu(PMETHYECKOM U  TeOMETPUUYECKOM
MPOTPECCU TOYKAMU Ha KOOPJAWHATHOM IUIOCKOCTU. JIMHEHWHBIN U
SKCHOHEHIHUAIbHBIN pOCT. CHOKHBIE MPOLICHTHI.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOorpaMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUMCKOU
MaTeMaTUK{, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTWIKEHHUSIM  POCCHUMCKHUX
MAaTeMaTUKOB U POCCUMCKOW MAaTeMaTUYECKOW IIKOJIbI, K HCIIOJIb30BAHUIO JTHUX
JOCTHXKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINIOJTHEHUIO O0S3aHHOCTEN I'pa)kIaHWHA U pean3allu ero
npaB, MpPEICTaBICHHMEM O MAaTeMaTH4YeCKMX OCHOBaX (PyHKLIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKHUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX IIPUHLUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKCHUM BCEW JKM3HM IS YCTENMIHON MpodeccruoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHW, PacCyXIECHUH, YMEHHUIO BHJIETh
MaTEeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 MO3HAHMA:



OpHEHTaUMel B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4HBIX
IPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOABI U
o0IiecTBa, MOHUMAHHUEM MaTEeMaTHUECKOM HayKh Kak cdepbl UYeI0BEUYECKOM
NEATEIIBHOCTH, JTAIlOB €€ Pa3sBUTUSA W 3HAYMMOCTH JUIA PAa3sBUTHUS LUBWIA3ALUH,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKH U MAaTeMAaTUYECKOU KYJIbTYPOM KaK CPEICTBOM
IIO3HAHUSA MHPA, OBJAACHHUEM NPOCTEUIIMMHU HABBIKAMH HCCIENOBATENBCKON
NEATEIBHOCTH;

6) ¢usuuyeckoe BocnuTaHue, (popMHpPOBAHHE KYJIBLTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0J1ar0NOTy YU :

TOTOBHOCTBIO IIPUMEHATH MATEMATUYECKUE 3HAHUA B HHTEpPECAX CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340pPOBOE  IUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXa, PEryJspHas Qu3nyeckKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTBHIO HaBblKa pe(IEKCUU, MNPU3HAHUEM CBOETO
[paBa Ha OIIMOKY U TAKOT'O K€ MpaBa Ipyroro 4YeJI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTAlMEN Ha IIPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHWUW JUIS PELICHUS 3a4a4
B 00JIACTU COXPAaHHOCTH OKPYKAIOIIEH cpefpl, IIaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOIIEH Cpenbl, OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa 3KOJOTHUYECKUX MPOo0OJieM U MyTel X peleHus;

8) ajanTanus K M3MEHAIOUUMCH YCJIOBUAM COLMAJIBLHONW U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSAM B YCIIOBHUAX HEOIPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y OPYIHX JIOJEH, MpuoOpeTaTb B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIINH U3 ONBITA IPYTHX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAaHWW, B TOM YHUCIE
(bopMynupoBaTh UJIEU, HOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM UHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPEOYIOLUIMH KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAaeMble pEIICHUsT U JACUCTBUSA, (POPMYIUPOBATH U OLICHUBATh PUCKH U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIBJISATh U XaPAKTEPU30BAThH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHWH MEXKIY MOHATUIMH, (POPMYIHPOBATH



ONpENENECHUs] IOHATUN, YCTAHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (QOpMYyJIUpOBaTh U  NpeoOpa3oBbIBaTh  CYKJCHUS:
YTBEPIAUTENIbHbIE W OTPULIATEIbHBIC, €AUHUYHBIE, YacTHbIE M 0OOIIHeE,
YCIIOBHBIE;

BBISIBIISAITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurss B (akTax, JAHHBIX, HAONIONECHUAX U YTBEPKIACHUSX,
npegiaraTb  KpUTEpUU s BBISIBICHHUA  3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
pa3bupath J0Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPKIECHUH (IIpsIMbIE U OT
IPOTUBHOTIO), MPOBOJUTH CAMOCTOSITEJIbHO HECJIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYecKuX (PakToOB, BBICTpPAUBaThb APIYMEHTALMIO, IPUBOIUTH
IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh croco0 penieHus yuyeOHOMl 3ajaud (CpaBHHUBATh HECKOJIBKO
BapUaHTOB peElLIeHMs, BBIOMpaTh HauOosiee MNOAXOASIIUNA C YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

WCITOJIB30BaTh BOMPOCHI KaK MCCIIEIOBATCILCKU WHCTPYMEHT ITO3HAHMSI,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOpEUne, MpodiemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHHUE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IIJIaHY HECJIOKHBIH
OKCMIEPUMEHT,  HEOONbIIOE  HCCIEAOBaHWE  TIO0  YCTAaHOBIEHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
NPOBEAEHHOTO HAOIONCHHUS, UCCICIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TPOIECCa, a TaKKe BBIJIBUTATh
MIPETNOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISAITh HEJOCTATOYHOCTh M M30BITOUHOCTh WH(MOpPMAIUHU, JaHHBIX,
HEOOXOUMBIX JJISl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATHU3UPOBATH W HWHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,



BbIOUpaTh (GopMy TMpeACTaBlIeHUs HHODOPMAIMM U WUIUTIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JIuarpaMMaMi, HWHOM Trpadukod ©u uX
KOMOMHAIMSIMU;

OLIEHUBATh HaAEKHOCTh MH(GOPMALUU IO KPUTEPUSM, MPEUIOKEHHBIM
YUUTEIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIETSAMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX U NHUCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHMS IO
XOly pelIeHus 33]1a4i, KOMMEHTUPOBAThH ITOJIYyYEHHBIN pe3ysbTaT;

B X0J1€ 00CYKJIE€HUS 3a/1aBaTh BOIPOCHI O CYIIECTBY O0CYK1a€MOM TEMBI,
poOJIEMBI, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHBIE HAa MIOUCK
pelIeHus, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHAMH JIPYTHX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHsl, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pE3yJbTaThbl  pPEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C YU4ETOM 3a/1ay MPE3eHTAUU U 0COOEHHOCTEN ayIUTOPHH;
NOHMMAaTh W HCIOJb30BaTh  IpPEUMyINECTBA  KOMaHIHOM MU
WHIUBUIYAIbHOM pabOThl TpH pELIEHUH YYEOHbIX MaTeMaTH4YEeCKUX
3ajay;

IPUHUMATh LEIb COBMECTHOW JEATEIBHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacmpelneisTb BHABI pPadOT, JOroBapuUBATHCA,
00CyXIaTh IPOIIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpPyNIoBbIX (opmax pabotsl (0OCyXaeHHs, OoOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBl M JIPyTu€), BBINOJHATH CBOKO YacThb
paboTHl U KOOPAMHUPOBATH CBOU JICHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLICHMBATh KayeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzanus:

CaMOCTOATEJIBHO COCTAaBJIAThH IUIAH, AJITOPUTM PELICHUs 3a1adu (WU €ro
4acTh), BBIOUpATh CIOCOO pelIeHUs: ¢ YYETOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BapHaHThI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJI1aACTh criocobamMu CaMOIIPOBCPKH, CaMOKOHTPOJIA IIpoHecca M
pe3yiibTaTa pCIUICHUA MaTEMaTHYE€CKOMU 3aJa4u,



e TMPEABUACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTH IIPH PEILICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENIHCTB, HAWECHHBIX OIIHMOOK, BRISIBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa JCATEIBHOCTU IOCTABICHHON LEIU
U YCIIOBUSIM, OOBSCHATH NPUYUHBI TOCTHKEHUS WU HEJOCTUKEHUS LENH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOydenuss B 7 KJjacce OOydYarolMiiCsi TMOJYYUT CIIECAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BbIMoNHATh, coYeTass YCTHbIE M NHCbMEHHBIE NMPUEMBI, ApU(PMETHUECKUE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIOBBIX BBIPAKEHUN, MPUMEHATH PAa3HOOOpa3HbIE
CHocOObI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECTUUHBIE TPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHCH YUCEN K JAPYyroil (mpeoOpa3oBbIBATH
NECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAJIBHBIE YNCIA.

OKpyIJsTh Yucia.

BBINONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAUEHU
YHUCJIOBBIX BBIPAXEHUN. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NIOKa3aTeJISIMH.

[IpuMeHATh  NPU3HAKK  JEJIMMOCTH,  pa3JIOKEHUE HAa  MHOMKUTEIH
HaTypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPLUUOHANIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETUPOBATH
pe3yNbTaThl pEIIEeHUs 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauth 3HaueHHss OyKBEHHBIX BBIPQKEHHUN MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BemonusaTe  npeoOpa3oBaHUsl  LIEJIOTO  BBIPAXKEHUS B~ MHOTOWIEH
IPUBEIEHUEM TIOJOOHBIX CIaraéMbIX, paCKpbITHEM CKOOOK.

BBINIONHATE YyMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.



OCyIIeCTBIATh PA3JIOKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHUS 32 CKOOKM OOIIEro MHOXMWTEINA, TPYNIUPOBKM  CIIAra€MbIX,
npuMeHeHus: (POpMyYJI COKPAILIEHHOTO YMHOKEHHS.

[TpumeHsTh npeoOpa3zoBaHUsl MHOTOUYWIEHOB JUIsl PELICHUS PAa3IMYHBIX 3aja4
13 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU TPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
[Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsaTs, sBisieTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbl IPU PEIICHUN JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCEN, SBIAIOIIMXCS pPEIIEHUEM JUHEHHOIro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHUHEWHOIO YpaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, MOJIb3YSICh TpaUKOM, HPHUBOJIUTH MPUMEPHI PELICHUS
YpaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH € IByMsl IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocraBnaTe M pemaTh JIMHEMHOE YPaBHEHUE WM CUCTEMY JIMHEHMHBIX
YpPaBHEHUH IO YCJIOBHUIO 33Ja4d, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYE€HHBIN Pe3yJIbTar.

DOyHKUIMHA

N300paxkath HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOUIUE 33/ JAHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATH YUCIOBBIE IPOMEKYTKH Ha
anre0panueckoM SI3bIKe.

OTtMmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKUHUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBiIeHUS U aHaiu3a WH(OpManuu,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCUMOCTEH.



TEMATHYECKOE IINTAHUPOBAHUE

9 KUIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB (undposbie)
KonTposbHbie
n/n U TeM MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI
pecypchl
1 Yucna ¥ BEIYUCICHUS. 9
JlericTBUTEIbHBIC YHCIIA
VYpaBHEHUSI U HEPABEHCTBA. v POII
2 VYpaBHeHHE C OHON 9 1 v YunPy
[epeMeHHo’ v 1IKoabHBIH
YpaBHEHHUs 1 HEPABEHCTBA.
3 . 15 1 MIOMOLIIHUK
Cucrembl ypaBHEHUI
v' SKnacc
4 VYpaBHEHUs U HEPABEHCTBA. 9y 1 L,
Hepagencrtpa onoc
6 YucnoBble 16 1 v' PemyBrp
IIOCICOOBATCIIBHOCTH
7 [ToBTOpenwue, o6o0IeHNE, 15
cucTeMaTHu3aIus 3HaHUM
OBLIEE KOJIMYECTBO YACOB 102 c
1O ITPOI'PAMME

BUJIbI YYEBHOU JEATEJIBHOCTH

HanmenoBanue mopyiei

Bun nesarenpHOCTH

PannonanbHbIe

CUCTCMBI

HEpPaBEHCTBA U

nux

YuraTh, 3aIIMCHIBATh, IOHUMATh,
MHTEPIPETUPOBATH HEPABEHCTBA; UCIIOIB30BaTh
CHUMBOJIMKY U TEPMUHOJIOTHIO;

BrimonHsATs peoOpazoBaHusi HEPABEHCTB,
HCIIOB30BaTh ISl IPeoOpa3oBaHuUs CBOMCTBA
YUCJIOBBIX HEPABEHCTB;

Pacno3naBath JIMHEIHBIE U KBaJpaTHbIE
HEpPABEHCTBA;

Pemate nuHeliHbIE HEPABEHCTBA, CUCTEMBI
JINHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIFOYAIOIIMX KBaJpaTHOE HEPABEHCTBO, U
pemiaTh ux; 00Cyk/1aTh MOMyUYEHHBIC PEIICHUS;
N3o0paxaTs peneHrne HepaBeHCTBA U CUCTEMBI
HEPABEHCTB HAa YKMCIIOBOW NPSAMOM, 3aIIUCHIBATH
pEeILIEHNE C MOMOIIbIO CHMBOJIOB;




Pematp kBagpaTHBIE HEPABEHCTBA, UCIIOIB3YS
rpaduyeckue npeacTaBIeHus;

OcBauBaTh ¥ IPUMEHATH HEPABEHCTBA IIPU
PEILIECHNN PA3JIMYHBIX 3334, B TOM YUCIIE
[IPaKTUKO-OPUEHTUPOBAHHBIX;

OcBauBarsp, 3a1I0MMHATH U IPUMEHATH
rpaduUecKrue METOIbI IIPU PELICHUN ypaBHEHUH,
HEPABEHCTB U UX CUCTEM;

Pacrnio3naBats 1emnbie u JpoOHBIE ypaBHEHUS;
Pematp muHeHbIE U KBaJpaTHbIE YPABHEHNUS,
YpPaBHEHUS, CBOJSLIMECS K HUM, IIpOCTEMNIINE
IpOOHO-pallMOHAIbHBIE YPABHEHMS,

[Ipemiarate BO3MOXHBIE CIIOCOOBI peIIeHUS
TEKCTOBBIX 3a/1a4, 00CYKIaTh UX U pellaTh
TEKCTOBBIE 33J1a4M Pa3HbIMU CIIOCO0aMU;
3HAKOMHUTBHCS C UCTOPUEN Pa3BUTUSI MATEMATHKU;

Cucremsbl ypaBHEHU

OcBauBaTh U IPUMEHSTH TPUEMBI PEIICHUS
CUCTEMBI JIBYX JINHEHHBIX YPAaBHEHUH C IBYMs
IIEPEMEHHBIMU U CUCTEMBI IBYX YPAaBHEHUU, B
KOTOPBIX OJIHO YPAaBHEHHE HE ABIISIETCS
JIMHECHHBIM;

Hcnonb3oBath QyHKIIMOHATBEHO-TPaQUUECKHE
MPEICTABICHUS ISl PELICHUS] U UCCIIEA0BAHUS
YpaBHEHUH U CUCTEM;

AHanu3upoBaTh TEKCTHI 337a4, PEIIATh X
anreOpanvecKuM CrocoOoOM: MepeXoIuTh OT
CJIOBECHOU (DOPMYIUPOBKH YCIOBHS 3a]]a4H K
anredpanveckoil MoJIeH MyTEM COCTaBICHUS
CHUCTEMBbI YPAaBHEHUI; pEIIaTh COCTAB JICHHYIO
CUCTEMY YPaBHEHUI; HHTEPIPETUPOBATH
pe3yJibTar;

3HAKOMUTBCS C UCTOPHUEH pa3BUTHSI MATEMATUKH;

UYucnosble QyHKIIUU

PacnioznaBath BU/bI H3y4aeMbIX (QYHKIUT;
WUTIOCTPUPOBATh CXEMAaTHUECKHU, OOBACHATD
pacIoyIoKeHNe Ha KOOPAUHATHON IIIOCKOCTH
rpadukoB GpyHkumii Buga y = kx?, y = ax? +

bx+c,y=x3,y=§y=\/§,y=|x|3

3aBUCHMOCTH OT 3Ha4eHUH KO3 (HULIUEHTOB;
OIMCHIBATh UX CBOMCTBA;

Pacrnio3HaBaTh KBaJApaTUYHYIO (DYHKIIHIO IO
hopmysre;

[IpuBONTE IPUMEPBI KBaIpaTUUHBIX
3aBUCHUMOCTEN U3 peajbHOU KU3HU, PUUKH,
TE€OMETPHH;

BrisBisiTe 1 060011aTh 0OCOOEHHOCTH Tpadrka
KBaupaTI/Iquﬁ (byHKuHI/I y= aX2 + bx +c;
Ctpouth u n300pakaTh CXeMaTUYECKH IpapuKu
(QyHKIMIA, 3a1aHHBIX popMysaMM BUaa y = kx?,




y=ax2+bx+c,y=x3,y:§y=\/},y=

|x];

Crpouts rpaduK ypaBHEHHUS C ABYMSI
nepeMeHHBIME (X — Xo)% + (y — y¢)? =17,
AHaJ'H/I?)I/IpOBaTB H IPUMCHATDH CBOMCTBaA
U3Y4YCHHBIX (QYHKIUI U1 UX IOCTPOCHUS, B TOM
YHCIIE C TOMOLIBIO U(PPOBLIX PECYPCOB;

IIporpeccun

OcBauBaTh U IPUMEHATH UHAECKCHBIE
0003HaYeHMs], CTPOUTH PEUEBbIE BHICKA3bIBAHUS C
HCII0JIb30BAHUEM TEPMUHOJIOTHH, CBA3aHHOM C
MIOHATHEM IOCJIEJOBATEIBHOCTH;
AmnanusupoBath GpopmMyiy N-ro 4ieHa
IIOCJIEZI0BATEILHOCTU WINA PEKYPPEHTHYIO
(hopMyITy ¥ BBIYUCIATD YWICHBI
II0CJIEZI0BATEIBbHOCTEN, 3alaHHBIX ITUMU
bopmynamu;

YcTaHaBIMBaTh 3aKOHOMEPHOCTb B IIOCTPOESHUU
[IOCJIEZIOBATEILHOCTH, €CJIU BBINMCAHBI IEPBbIE
HECKOJIBKO €€ YJICHOB;

Pacnio3naBath apupmMeTHIeCKyIo 1
TEOMETPUUECKYIO IIPOIPECCUU TIPU PA3ZHBIX
crioco0ax 3aJaHus;

Pemate 3a1aun ¢ ucnonb3oBanueM Gopmyi N-ro
YyJieHa apu(PMETHIECKON 1 TeOMETPUUECKOM
IIPOrPECCUi, CyMMBI IIEPBBIX N YIECHOB;
N3006paxaTh 4iaeHbl IOCIEI0BATENbHOCTH
TOYKAMH Ha KOOPAMHATHOM INIOCKOCTH;
PaccmarpuBats npuMepbl IpOLECCOB U SIBIICHUN
U3 peaJIbHOM JKNU3HH, WILTIOCTPUPYIOIINE
W3MEHEHHE B apu(METUUECKOI porpeccuu, B
reOMEeTPHUECKON POrpeccuu; n300paxarb
COOTBETCTBYIOIIME 3aBUCUMOCTH IpapUuecKy;
Pematp 3am1aun, cBsI3aHHBIE C YNCIOBBIMU
MIOCJIEZI0BATEIBHOCTSAMH, B TOM YHCIIE 3a7a4u U3
peanbHON )KU3HU C UCTIOIb30BaHUEM M (PPOBBIX
TEXHOJIOTHH (JIEKTPOHHBIX TaOIHII,
rpauuecKkoro KajabKyasTopa u T.11.);

Pematpb 3a1auun Ha CJI0KHBIE TPOLIEHTHI, B TOM
YHClIe 3a7]a4l U3 PEAIbHOM NPaKTUKH (C
HCIIOJIb30BAHUEM KaJIbKYJISATOPA);

3HAKOMHUTBCS C UICTOPHEN Pa3BUTHUSI MATEMATHKU;

DOneMeHThl KOMOMHATOPUKH, CTATUCTUKHU
Y TEOPUH BEPOSTHOCTEN

PemraTe HecnoxHBIE BCPOATHOCTHBIC 3aJa4u
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