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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
MO3HAHUU M B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTalliid B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B cTpykType nporpammsl yaueOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIIETO
oOpa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEPXKATEIbHO-METOIUYECKUE JTUHUU:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSIKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHMM «YuWClia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KW3HU. PazBuTHe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HWPPAIMOHANBHBIMH YHCIaMH, (OPMHPOBAHHUEM



MPEJCTABICHUH O JEHCTBUTEILHOM YKCIie. 3aBEPILICHUE OCBOSHUS YUCIOBOM JTUHUU
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

Copnepkanue JByX alreOpanyecKux JIUHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro JJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTHPOBAHHKIX 3a71a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAAT TaKKe TalbHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHUS, HEOOXOIUMOTO, B YACTHOCTH, IS OCBOCHHUS Kypca
nHOOPMATUKA, ¥  OBJIAJICHHEC HABBIKAMHU  JICIYKTUBHBIX  PaCCYKICHUHU.
[IpeoOpa3zoBaHre CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTUIO BOOOpaXKeHUS,
CIIOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTRBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTS OTIMCAHUS ¥ MCCIIEIOBAHUS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUM B IPUPOJIE U
oOmrectBe. M3yueHnue maTepuaa crnocoOCTBYET pa3BUTHIO y O0YHAIOITUXCSl yMEHUS
WCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MAaTEMaTUKH —
CIIOBECHBIC, CHUMBOJHMYECKHE, Tpaduueckwe, BHOCHT BKIaJ B (HOpMUPOBaHHE
MIPEICTABIICHUHA O POJTM MAaTEMAaTHKU B PA3BUTHH [UBUIN3AINN U KYIbTYPHI.

CornacHo yueOHOMY TJ1aHy B 8 Ki1accax u3ydaercs yueOHbIN Kypc «Ayredpay,
KOTOPBIN BKIJIIOYAET CIEAYIOIINE OCHOBHBIE pa3fenbl coaepxkaHus: «Yucna u
BBIYHCIICHUS», «ANTreOpandeckre BBIPAKCHUS», «YPaBHEHUS W HEPaBEHCTBAY,
«DYHKIIUW.

Ha usyuenne yueOHOrO Kypca «Anredpa» B 8 kiacce orBoautes 102 gaca (3
Yaca B HEZCITIO).



COAEPXKXAHUE OBYUYEHUA
8 KUIACC

Yucsia v BbIYMCIEHUS

KBagpatHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHUE K TPEOOPa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIUHCJIEHUSM. JIeCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM TTOKazaTeneM U e€ cBoricTBa. CTaHapTHAS 3alKCh YKCIA.

AnredOpandecKue BbIPAKEHUS

KBagpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAPATHOTO TPEXUIIEHA HA MHOKUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOWCTBO alreOpanveckor ApoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOei.
PanonanbHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTo ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCSA K JIMHEWHBIM W KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas uaTEpHpeTalvsd YpaBHEHUN C JIBYMs IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHUU C JBYMS IE€peMEHHbIMHU. lIpumepnl pelleHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHONM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHON IEPEMEHHOM.

DOyHKIUU

[Tonstue pynkuuu. O0IacTh ONpEAEICHUS U MHOKECTBO 3HAYEHU N (PYyHKIUU.
CrnocoOb! 3aanus PyHKIMIA.

I'padux ¢ynkuuu. YUrenune coiictB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEeaTbHBIE MPOIECCHI.

OyHKIMY, OMUCHIBAIONIME TIPSIMYIO U OOpaTHYI MPONOPLHMOHAIIbHBIC
3aBHCHMOCTH, HX rpadukn. Oyukmun Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pEILICHUE YPABHEHUN U CUCTEM YPABHECHUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJIbI, K MCIOJIb30BAaHUIO ITHUX
JOCTHKEHHUM B IPYTHX HayKaxX M MPUKIAJAHBIX chepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTH4YEeCKMX OCHOBaX (PyHKLIHOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU IMPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEMHON NpodecCHOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHUH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
IpeJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI Y€IOBEKa, IPUPOJIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMHU HABBIKAMHU HCCIEI0BATENbCKON
NEeATEIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJayYms:



FOTOBHOCTBIO TNPUMEHSTh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, peErysapHas ¢uzndeckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHUE MATEMATUUYECKUX 3HAHUM JJIS1 PELICHUS 3/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa FKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHus;

8) ajanranusa K U3MEHSAIIMMCSH YCJOBHAM COLMAJIBLHON U NMPUPOIHOU
cpeabl:

FOTOBHOCTBIO K JICHCTBHUSIM B YCIIOBUSIX HEOMNPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETECHIIUH U3 OIBITA IPYTHUX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS W JeWCTBUSA, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U

MOCJIENICTBUS, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATHI, OTHOLICHUM MEXIy MNOHATHAMH, (POPMYIHPOBATH
ONMpENeNeHUs] TMOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJ1accu(UKaumy, OCHOBaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOI0 aHAJIN3a;

e BOCIpPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3OBBIBATh  CYXKICHUS:
yTBEpIUTENIbHbIE W OTpULIATElbHbIC, €IUHUYHBIE, YacTHbIE M 0OOIIue,
YCIIOBHBIE;

e BBIBISTH  MaTEeMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemiaraTb KpUTEPUU JUJIS BBISIBJICHUS 3aKOHOMEPHOCTEN W IPOTUBOPEYHIA;



JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;
pa3dupaTh 10Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKIECHUH (IIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOHMpaTh CMOCO0 pelieHus y4eOHOM 3adaud (CpaBHHMBATh HECKOJBKO
BApUAaHTOB peEUICHMs], BbIOMpaTh HaubOoyee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEJIbHO yCTAHABJIMBAaTh MCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIbIIOE NCCIIEI0OBAaHUE IO YCTAHOBIEHUIO OCOOCHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTYy COOOI;
CaMOCTOSITENILHO (POPMYIMpPOBaTh 000OILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOIEHUS, UCCIIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISIBIIAITh HEJOCTATOYHOCTh M U30BITOYHOCTH WH(MOpMAIUHU, JTaHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4H;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH W HHTEPIPETUPOBATH
uHGOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BBIOMpATh (GopMy TMpeAcCTaBiIeHUS HHPOpMAIMM M WLIIOCTPUPOBATH
pemiaemMple 3aJadyd CXeMaMH, JuarpaMMaMH, WHOW rpadukod M HX
KOMOMHAIMSIMU;

OLICHWBATh HAAEKHOCTh WH(GOPMALMU TIO0 KPUTEPHUSAM, MPEIOKECHHBIM
yauTesneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

BOCIIPUHUMATh U POPMYJIUPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIOBUSIMU
U LIeJISIMH OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U IMCBMEHHBIX TEKCTAX, 1aBaTh IOSACHEHUS IO XOLy PEIICHUs
3a/1a4d, KOMMEHTHPOBATH MOJYYEHHBIN PE3yJIbTaT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMbl, pelIaeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIEJICHHbIE HAa MOUCK
pPELIEHHUs], COIMOCTABJISTh CBOM CYXKIEHHUS C CYXKICHUSIMH JpPYyrux



YYaCTHHKOB JManora, OOHapyKMBaTh pa3jiduyue W CXOJCTBO IO3UIIMI, B
KOPPEKTHOI opme popMyIHpOBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;

e TMpPEACTABIATh  PE3yJbTAThl  PEHICHWS  3aJayd,  HKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYTIICHHUS
C Y4ETOM 3aja4 MPE3eHTANU U OCOOCHHOCTEHN ay/IUTOPUH;

e TMOHUMATh U UCIOJI30BATh MPEUMYIIECTBA KOMAHHON ¥ UHIUBUYAIbHOM
paboTHI NPHU PEIICHUU YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

e TMPUHUMATH LIEJIb COBMECTHOW JEATEIBHOCTH, INIAHUPOBATh OPTaHU3ALUIO
COBMECTHOM paloThl, pacmpenesiiTb BHUAbI padOT, IOTOBAPUBATHCH,
00CYyXJ1aTh TIPOLIECC U Pe3yJIbTAaT padOThl, 0000IIATh MHEHHS] HECKOJIBKHIX
JIIOJICH;

e Yy4YaCTBOBaTh B TPYIIOBBIX ¢opMax paboTel (0OCyXkIaeHHsS, OOMEH
MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHUE), BHIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJIIMHHPOBATh CBOM [JEWUCTBUA C JIPYTMMHU YJIEHAMH KOMAaHJbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIIThH IUIAH, aJTOPUTM PEUICHUS 33/aud (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHHS C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJIEKT:

e BJAJETh CIOCOOAMU CaMOINIPOBEPKH, CAMOKOHTPOJISL IIpoLiecca U pe3ysibTara
peluieHus: MaTeMaTUYeCKOH 3a1auH;

e TMPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IIPH PEIICHUU 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3yJIbTaTa AEATEILHOCTH MOCTABIEHHOM LIeJIN U
YCJIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEJIH,
HaXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

MHNPEIMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICIYIOIINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJdbHbBIE MPEIACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJIEHUSI M BBIYMCICHUH, U300paxaTh 1eWCTBUTEIIbHbBIE
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSAMOMN.

[IpumensaTe moHsTHE apUMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIHTH
KBaJIpaTHbIE KOPHM, UCIIOJB3Ysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBINOIHITH



npeoOpa3oBaHusl BBIPAKCHUM, COACPXKAIIUX KBAJAPATHBIE KOPHU, HCIOJB3YS
CBOMCTBA KOPHEMU.

Hcnonb30BaTh 3amucy OOJIBIIMX W MAJIBIX YHCENI C MOMOUIBIO JIECATUYHBIX
npoOeit u creneneit yucia 10.

AnredOpanvecKue BbIPaKeHUs

[IpyMeHATh TOHSTHE CTENEHU C IEJbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IEITBIM MOKa3aTesIeM.

BhINONHATE TOXAECTBEHHBIE MPE0OpPa30BaHUs PAllUOHATBHBIX BBIPAKEHUN Ha
OCHOBE IMMPaBUJI ACUCTBUIN HAJ MHOTOUJICHAMU U alre0pandyecKuMu Jpo0siMu.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKEHUM JJIsI PEIICHUST PAa3IMUHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmiats JMHEHBIE, KBAJIpaTHBIE YPAaBHEHUS WU PAlMOHAIbHBIC YPAaBHEHMUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM TpaPUUECKUX MPeACTaBICHUM (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPAaBHEHUM PEIICHUS, €CIIM UMEET, TO CKOJBbKO, W
npouee).

[lepexoauTh OT cioOBeCHON (HOPMYIMPOBKU 3a7auu K €€ anreOpandyeckoi
MOJIEIM C TIOMOIIBIO COCTABJCHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN pe3yybTarT.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB J1JIsl CPABHEHUS, OLICHKH, PEIIATh
JUHEHWHBIC HEPABEHCTBA C OJIHOM IEPEMEHHOM 1 MX CUCTEMBI, 1aBaTh rpaUIeCcKyIO
WJUTFOCTPAIIUI0 MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYEHMsI), OMPEACNITh 3HaUYeHHE (YHKIMU IO 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIMN BUJIA:

y=k/X,y=x2,y=x3,y = |X|, y = VX, OIHCBIBaTh CBOICTBA YHCIOBOI (GYHKINHA
o e€ rpaduky.

K xoHmy oOydeHus B 9 kJjacce oOydYaromMiiCs TIOIYyYUT CIICIYIOIIHE
MpeAMETHBIE PE3YIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

BrimonHsITh apudMeTruueckue AHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUCbMEHHbIE MPUEMBI, BBIMOJIHATh BBIYMCICHUS C HUPPAMOHATbHBIMU
YUCJIaMHU.

HaxoauTe 3HaueHust CTENEHEN ¢ IeIbIMU MTOKa3aTeIsIMU U KOPHEH, BBIUUCIIATH
3HAUYEHUS] YUCIOBBIX BHIPAKECHU.



OKpyrasiTe JEWCTBUTENIbHBIE YMCIIA, BBIIOJHATh HNPUKUIAKY peE3yJibTara
BBIYMCJIEHNN, OLIEHKY YHCJIOBBIX BBIPAKECHUM.

YpaBHeHMS U HEPABEHCTBA

PemaTe nuHENHBIE U KBaIpaTHbIC YPABHEHHUS], YPABHEHHUSI, CBOJSIINECS K HUM,
npocTeiire ApoOHO-pallMOHATIbHBIE YPABHEHNUS.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHECUHBIM.

Pemarp TekcTOBBIE 3aauM  aJreOpauvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHHsI YPAaBHEHUS NI CUCTEMBI JIBYX YPABHEHUN C IBYMs [IEPEMEHHBIMH.

[IpoBOIUTE MpOCTEUIINE UCCIEAOBaHUS YPABHEHUM M CUCTEM yYpaBHEHUM, B
TOM YHCII€ C TPUMEHEHUEM IrpapUuecKuX MpeACcTaBlIeHUl (yCTaHaBIMBATh, HIMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemarb sMHeliHblE HEpAaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paxkaTb
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemlatb  cucTemMBl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOLUE KBAaJPAaTHOE HEPABEHCTBO, H300pa)xkaTb pEIICHUE CUCTEMBI
HEPABEHCTB HA YUCIIOBOM IIPSIMOM, 3alIMCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 331a4.

DOyHKIUU

Pacno3snaBaTh (QyHKIMM HU3y4eHHBIX BHJOB. lloka3piBaTh cxemMaTHUeCKU

pacIoyioKeHUE Ha KOOPMHATHOM TUIOCKOCTH IpadukoB QyHKIMH Buaa: Y = KX, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K03 PHUITEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U HM300paXaTb CXEMaTHYECKU TpauKH KBaJAPATUUYHBIX (DYHKIIHA,
OMKCHIBATH CBOMCTBA KBAPATHUHBIX (PYHKIUHI O UX Tpadukam.

Pacno3naBaTh KBajpaTHuyHyro (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PUIUKU, TEOMETPUH.

Yucii0BbIe NMOCTECA0BATEILHOCTH M IIPOrPeCCHH

Pacno3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPHU Pa3HBIX
CrIoco0ax 3aJaHusl.

BbINONMHATE  BBIUMCICHHS C UCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apu(PpMETHIECKON 1 TeOMETPHUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh WIEHbI MOCIEIOBATEIbHOCTH TOYKAMHM HAa KOOPIAWHATHOU
MJIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEIBLHOCTSIMHU, B TOM
qHCclie 337aud U3 pealbHON JKU3HM (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBBIX
TEXHOJIOTHUH).



8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3aeiioB M TeM KonTtpoJsbHbie
n/n Bcero o0pa3oBaTe/bHbIE
NMPOrpamMMbl padoTbI
pecypcsl
1 Uucna 1 BEIYUCICHHUS. 15 bubmuoteka [JOK
KBanpatHbie KopHH https://m.edsoo.ru/7f417af8
Hucna v BBIYUCIICHHUS.
2 CrerneHs ¢ 1eNIbIM 7 Bubmorexa LIOK
H https://m.edsoo.ru/7f417af8
MoKa3areieM
Anrebpanueckue
3 BBIPAKEHUS. 5 1 bubmuorexa [IOK
KBanpatublii https://m.edsoo.ru/7f417af8
TpEXWIECH
AnreOpaundeckue
4 BBIPAKEHUS. 15 1 bubnuoreka [IOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHus u
5 HEpaBEHCTBA. 15 1 bubnuoreka [IOK
KBanpatubie https://m.edsoo.ru/7f417af8
YpaBHCHHUS
YpaBHeHus u
6 HEpaBEHCTBA 13 Bubmmorexa LIOK
P ’ . https://m.edsoo.ru/7f417af8
Cucrembl ypaBHEHU
YpaBHeHuA U
7 HEpPaBEHCTBA 12 1 bubmmorexa [TOK
P i https://m.edsoo.ru/7f417af8
Hepasencrsa
8 Oynkuuu. OCHOBHBIE 5 bubnuorexa [JOK
MTOHATHUSA https://m.edsoo.ru/7f417af8
9 Oyukuuu. Yuciaosbie 9 bu6nuorexa [IOK
byHKIUN https://m.edsoo.ru/7f417af8
10 IToBTOpEHME M 6 1 bub6nuorexa [IOK
000011eHne https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTB
OBbII{ OJI CTBO 102 5

YACOB I10 ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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