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HOACHUTEJIBHAS 3AIIUCKA

Anrebpa sBISeTCS OOHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECNEeUnBAET U3YUYEHUE IPYTUX TUCLUUILUINH, KaK €CTECTBEHHO-
HAYyYHOTO, TaK W TYMaHUTapHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOJKEHUsI 00pa30BaHUs U B MMOBCETHEBHOM kU3HU. Pa3BuTHe y o0ydarommxcs
HAYYHBIX TIPEJCTABICHUNA O TMPOUCXOKICHHH W CYIIHOCTH alredpandecKux
abcTpakiuii, crmoco0e OTpaxeHUs: MaTEMAaTUYECKOM HayKOM SIBJIEHUM M MPOLIECCOB
B TpUpOAEe W OOIIecTBE, POJIM MAaTEMaTHYECKOTO0 MOJCIHPOBAHUS B HAYyYHOM
MO3HAHWU U B TIPAKTHKE CITOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
M Ka4eCTB MBIIUICHHsI, HEOOXOJUMBIX JIJISl aJaNnTallid B COBPEMEHHOM ITU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrneunBaeT pa3BUTHE YMEHHs HaOJI0aTh,
CpaBHHMBaTh, HAaXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JCHCTBUSL M BBIBOJBI,
dopmynupoBath yTBepkKAcHUS. OCBOSHUE Kypca anreOpbl 00eCTieYnBacT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYarOIIMXCS: OHHM HCIONB3YIOT JEAYKTUBHBIE WU
WHIYKTUBHBIC PACCYKICHHsI, 0000ICHIEe W KOHKPETH3alni0, a0CTparupoBaHue M
ananoruto. OOyueHwe  anreOpe  mpenamojaraeT  3HAUYUTENBHBIH  00BEM
CaMOCTOSITENILHON ~ JICSITEIbHOCTH  OOYYaIOLINXCS, TOATOMY CaMOCTOSTENBHOE
peleHue 3aa4 SBISETCS peaan3aueil 1eaTeTbHOCTHOTO MIPUHIIAITA 00YICHHUS.

B cTpykType nporpammel yueOHOTo Kypca «Anredpay Il OCHOBHOT'O O0IIIETO

00pa30BaHus OCHOBHOE MECTO 3aHUMAIOT COJEPKATeIbHO-METOJUYECKUE JTUHUU:
«Hucna u BBIYUCICHUS,
«AnreOpandeckue BBIPAKEHUA», «YPaBHEHUS UM HEPaBEHCTBa», «DYHKIUNY.
Kaxmas w3 53THUX COAEpKATEIbHO-METOJUYECKUX JIMHUM pa3BUBAeTCA Ha
OPOTSHKEHUU TPEX JIET U3YyUYEHHS Kypca, B3aUMOJEHUCTBYS C IPYTHUMU €r0 JIMHUSIMU.
B xonme wu3yueHus ydeOHOTO Kypca OOYYaroNIMMCS TPUXOAUTCS JIOTUYECKH
paccyX1aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSA3M € 3TUM B
nporpaMMmy ydeOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPbhIE OCHOBBI JIOTHKH,
MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3/iejlax MaTeMaTUYECKOro oOpa3oBaHUS U
CIIOCOOCTBYIOIIME  OBJAJEHUIO  OOy4YalONIMMHUCSA  OCHOB  YHUBEPCAJIbHOTO
MareMaTu4eckoro s3bika. CoaepKaTelbHOM W CTPYKTYPHOH OCOOEHHOCTHIO
y4e0HOTO Kypca «Anredpay sSBISETCS €ro UHTErPUPOBAHHBIN XapakTep.

Conepxanue nuHUM «Yucma W BBIYMCICHUS» CIY>KUT OCHOBOM st
JTATBHEUIIIET0 M3yYeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYarONIUXCS
JIOTUYECKOTO MBINUICHUS, (POPMHUPOBAHUIO YMEHHSI MOIH30BATHCA aJTOPUTMAaMHU, a
TaK)Ke MPUOOPETEHUIO MTPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX JIJISi TIOBCETHEBHOU
KU3HU. Pa3BuTHe MOHATHS O YWCIIE HA YPOBHE OCHOBHOTO OOIIErO 0Opa3oBaHUs
CBS3aHO C PAIMOHAIBHBIMU WU HMPPALMOHAIBHBIMU 4YHUCIaMHU, (HOPMUPOBAHUEM
MPEJICTABICHUN O JIEMCTBUTEIBHOM 4YHCJE. 3aBEPUICHHE OCBOCHHS YHUCIOBOU
JIMHUHM OTHECEHO K CpelHEMY 0011emMy 00pa30BaHHIO.

Conepxanue JByX  anreOpaviueckux  JUHUM  —  «AureOpaumdeckue
BBIPDAXKCHUS» U
«YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIUXCS



MaTEeMaTHYECKOTO ammapara, HEOOXOIMMOTO [JIsl pEIICHUs 3aJad MaTeMaTHKH,
CMEXHBIX TIPEMETOB M TMPAKTUKO- OPHUEHTHUPOBAaHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHHsl y4eOHBI MaTepual TPYNIHUPYETCS BOKPYT
palMOHANBHBIX BBIpaKEHUH. Anredpa JEMOHCTPHPYET 3HAUCHUE MATEMaTUKH Kak
A3bIKa ISl TIOCTPOSHHUS MaTeMAaTUYECKUX MOJeNield, OMHUCaHUsI MPOIECCOB H
ABIICHUI peajdpbHOro Mwupa. B 3amaum oOydeHus anreOpe BXOAAT TaKkkKe
JalbHEHIIee pa3BUTHE aNTOPUTMUYECKOTO MBIIUICHUS, HEOOXOIWMOTO, B
YaCTHOCTH, JJIi OCBOCHHS Kypca HWH(OPMATHKH, W OBJAJCHHE HaBBIKAMH
JIeNYKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBanre CUMBOIBHBIX (HOPM CTIOCOOCTBYET
Pa3BUTHUIO BOOOpaKEHUS, CIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPYECTBY.

Conepxxanue (GyHKIMOHATBHO-TpaUYECKON JIMHUM HALEJICHO Ha MOJIyYeHHe
oOy4JaromMUMHCS 3HaHUW O (QYHKIMSAX KaK BaKHEHIIEH MaTeMaTH4ecKol MOJAeNd
JUTSL ONTMCAHUS U MCCIIEIOBAaHUSI Pa3HOOOPa3HbIX MPOLIECCOB U SBICHUM B IPUPOIE U
obmecte. M3yueHune wmarepuana cHocoOCTBYET PA3BUTHIO Yy OOy4aroUIuxcs
YMEHUS UCIIOJIb30BATh PA3JINYHbBIE BBIPA3UTEIbHBIE CPEJACTBA SA3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJMYECKHE, TIpauuecKkue, BHOCHUT BKJIaa B (HOpMHpPOBaHUE
PEACTABICHUI O POJIM MATEMATHUKHU B Pa3BUTUU UMBUIIN3ALUNA UKYIBTYPBHI.

CornmacHo ydeOHOMY IUlaHy B 7-9 Kiaccax wu3ydaeTcsi Yy4eOHBIM Kypc
«AnreOpa», KOTOPBIA BKJIIOYAET CICAYIOIIME OCHOBHBIE pa3/ieNbl COJEPKAHUS:
«Ywucna u BBIUACTICHUS Y,

«Anrebpandeckue BEIPAXKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha msyuenne yueGHOrOo Kypca «Anredbpa» orBoautcs B 8 kiacce — 102 gaca
(3 yaca B HeeIIO).



COAEPKXAHME OBYYEHUS
Yuciia 1 BLIYMCJIECHUSA

KBaapatuelii kopeHb u3 uucna. [loHstue 00 uppalMOHATBHOM YHCIIE.
Jecsatuunble NpUOAMKEHUsT UppallMOHANIbHBIX yucen. CBoilcTBa apupMEeTUYECKUX
KBa/IPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPe0Opa30BAHUIO YUCIOBBIX BbIPAKEHUN
Y BBIYUCIICHUAM. [[eHCTBUTEIIBHBIE YUCIIA.

CrernieHb ¢ IOCJIbIM ITOKA3aTCJIIEM U e€ CBOICTBA. CTaHI[apTHaSI 3alluCh 4ucjia.

AJire0panyecKue BbIpasKeHU s

KBaapatHblil TpéxusieH, pa3ioxkeHue KBaJApaTHOro TPEXUJIEHa Ha MHOKHUTEH.
Anrebpanydeckas apodb. OCHOBHOE CBOWMCTBO anredpanyeckoi npobu. CroxxeHue,
BbIUMTAHHUE, YMHOXXEHME, [IeJieHHue anreopanueckux apobei. PanuonanbHbIe

BBIPKECHUSI M UX MpeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBanpaTHoe ypaBHeHUe, (popMysia KOpHEH KBaJpaTHOTO ypaBHeHUs. TeopeMa
Buera. Pemenue ypaBHEHHM, CBOASIIUXCS K JIMHEWHBIM H  KBAaJApPaTHBIM.
[IpocTeiimue qpoOHO- parMoOHATBHBIC YPABHEHUS.

I'paduueckas unTEepnpeTanus ypaBHEHU C ABYMs MEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPAaBHEHUW C JBYMsS NEpPEMEHHbIMHU. [IpuMepnl pelieHust cucrtem
HEJIMHENHBIX YPAaBHEHU C ABYMS TIEPEMEHHBIMH.

Pemienrie TeKCTOBBIX 3a71a4 anreOpandeckuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJTHOW MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CHCTEeMBITMHEWUHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKIUN

[Monsitue ¢ynkuu. OOmacTe ompeneiIeHUuss W MHOXECTBO 3HAYCHUU
¢ynkiuu. CriocoObl 3a1anust PyHKITHH.

I'papuk dynkiuu. Utenue cBoilcTB ¢yHkuu no e€ rpaduky. IIpumepsi
rpaduKoB GYHKIMH, OTPaXKaAIOIINX peaJbHbIE MPOIECCHI.

DyHKIKMK, ONUCHLIBAIOIIME INPAMYIO M OOpaTHYI IPONOPIHMOHAILHEIE
3aBrucHMOCTH, uX rpaduku. Oyakmun y = x2, y = x5, y = \x, y=|x|. [paduueckoe
pEILICHUE YPABHEHUN U CUCTEM YPABHEHUMU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIbTATHBI

JInYHOCTHBIE Ppe3yJibTaThl OCBOCHHUS NPOrpaMMbl  yuyeOHOro Kypca
«AnreOpa»XapakTepU3yIOTCS:

1) naTpuoTnyeckoe BOCIMTAHNE:

IOPOSIBIEHUEM HWHTEpeca K NPOLIOMY M  HACTOSLIEMY POCCHMCKOMN
MAaTE€MAaTUK{, LEHHOCTHBIM  OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCUHCKHX
MAaTE€MATHUKOB U POCCUICKONW MAaTeMaTU4YEeCKOW IIKOJbI, K HMCHOJb30BAaHUIO ITHUX
JTOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHbIX CPepax;

2) rpasaaHCcKoe U AyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 0053aHHOCTEH T'paKJIaHWHA W peau3aiiu ero
npaB, TMpPEJACTaBICHHMEM O MaTeMaTHYeCKMX OCHOBaX (YHKIIMOHHPOBAHUS
Pa3IUUHBIX CTPYKTYp, SBJICHUM, MPOIEAYP T'PAKIAHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPaKTUYECKUM IIPUMEHEHHUEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaXXHOCTU
MOPaJIbHO-3TUYECKUX NMPUHIUIIOB B AEATEIILHOCTU YUYEHOIO;

3) Tpy10BOE BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTHUBHOE Y4YacTHE B PELICHUHM MPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIMpaBICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHUs HAa TPOTSHKCHUHM BCEW JKM3HMU JJIA YCIENTHOW TpodecCcHoHaIbHOU
JESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIWBUIYAIBHONU TPAEKTOPUU 00pa30BaHMS U KU3HEHHBIX TUIAHOB C
y4ETOM JIMUHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4)7rcTeTHUECKOE BOCIINTAHHE:

CIIOCOOHOCTPIO K  OMOIMOHAIIBHOMY M 3CTETUYECKOMY  BOCTPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEUICHUH, PACCYXKICHHA, YMEHUIO BHUICTHh
MAaTEMaTHYECKHE 3aKOHOMEPHOCTH BUCKYCCTBE;

5) HEHHOCTH HAYYHOTO MMO3HAHUSA:

OpUEHTallME B JACATEIIBHOCTA HA COBPEMEHHYKO) CHUCTEMY Hay4YHBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI YEIOBEKA, MPUPOILI U
oOliecTBa, MOHMMAHUEM MATEMaTUYECKOM HAayKu Kak cdepbl YeI0BEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTH Il PA3BUTHUS LIMBUIM3ALINHU,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKH U MAaTE€MaTHYECKOW KYJIbTYpPOW KaK CpPEICTBOM
MO3HAHHUSI MHPA, OBJIAJCHHEM MPOCTEHIINMHU HABBIKAMU HCCIEIOBATENbCKON
NEATENbHOCTH;



6) pusuveckoe BocnuTaHNe, (POPMUPOBAHNE KYJbTYPbI 310POBbS U
IMOLMOHAIBLHOT00./1ar oMoy Hs:

TOTOBHOCTBIO MPUMEHSATh MaTE€MaTUYECKHE 3HAHUS B HHTEpecax CBOETro
30pOBbSl,  BEIEHUSA  340poBOro  oOpa3za KHM3HM  (310pOBOE  IIUTAHHE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATHUM M OTAbIXa, peryisipHas (¢usnueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKAa peQIEKCUU, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOTO K€ IpaBa JpPyroro 4ejoBeKa;

7)3k0J10rH4YeCKOe BOCIIUTAHME:

OpHEHTAlLIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHUMN JIJI PEIICHUs 3a/1a4 B
00J1acTU COXPAaHHOCTH OKPY KA Cpelibl, TJIaHUPOBAHUS MOCTYNKOB M OLICHKU
UX BO3MOKHBIX MOCIECTBUH ISl OKPYKAIOIIEH Cpeibl, OCO3HAHUEM TJI00aTIHLHOTO
XapaKTepa AKOJOTUUECKUX POoOJIeM U MyTeH UX PEeIICHUS;

8) amanTanms K U3MEHSIOIIMMCSH YCJIOBUAM COUMAJIbHOW M MPUPOIHOI

cpeabl:

TOTOBHOCTBIO K JIEUCTBUAM B YCJIOBHUSX HEONPENEIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOE! KOMIIETEHTHOCTH Y€pE3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCJIE
YMEHHE YYUTBHCS y JPYTuX JIOAeH, mpuoOperaTh B COBMECTHOM NESITENbHOCTH
HOBBIE 3HAHMS, HABBIKM 1 KOMIIETEHIIUU U3 ONbITA IPYTHUX;

HEOOXOMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHCIE
dbopMynHpoBaTh UIIEU, TIOHATHS, TUIIOTE3bI 00 0OBEKTAX U SIBICHUSNX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JC(QUIUTHI COOCTBEHHBIX 3HAHUNA W
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO0  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOUIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMBbIE PEIICHUS W JCHCTBUA, (HOPMYIUPOBATH W OICHUBATH PUCKH H
MOCJIC/ICTBUSA, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI
ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUSA
ba3oBble Jiornyeckue AecTBUA:

e BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMaTUUYECKHX
O0OBEKTOB, TOHSATUM, OTHONICHUNW MEXAYy MOHATUIMHU, (POPMYIUPOBATH
OmNpeNeNiecHUs]  MOHSATUM,  yCTAaHABIMBATh  CYIIECTBEHHBIM  IMPU3HAK
KJlaccupuKauu, OCHOBAaHUS [JIsi OOOOIIEHHS] W CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

¢ BOCHpPUHUMATH, (OPMYIHPOBATH U  NPEOOPA3OBHIBATH  CYXKICHUS:
yTBEPAUTEIbHBIE U OTpPULATENbHbIC, €IUHUYHbIE, YacTHbIE M OOIIue,



YCIIOBHBIE;

o BBUBIATH  MaTEeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3U  H
npoTtuBopeurss B (akTaxX, JaHHBIX, HAOMIOACHUSAX M YTBEPKACHUSIX,
npeajaraTb KpUTEPUHU ISl BBISIBICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;

o JleJaThb BBIBOJBI C HCIOJb30BAHMEM 3aKOHOB JIOTHKH, JAEIYKTUBHBIX H
UHAYKTHUBHBIX yMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

¢ pa30upaTh J0Ka3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHHUH (IIpSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CaMOCTOATEIbHO HECIIOXKHbBIE J0Ka3aTeIbCTBA
MaTEeMaTUYEeCKUX (PAKTOB, BBICTpPAUBATh APryMEHTALMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

¢ BbIOMpaTh cHoco0 penieHUs y4yeOHOW 3agauM (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEILIEHUs, BbIOMpaTh Haubonee MNOAXOJAUMH C  y4€ToM
CaMOCTOSATEIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTeILCKUE JEHCTBUS:

e HCIOJIB30BaTh BOIPOCHI KaK HMCCJIEAOBATEIbCKUII MHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIONIME MPOTHUBOpEUYUE, MpodieMy,
CaMOCTOSITEJIbHO ~ YCTAaHABIMBAaTh HCKOMOE U JIaHHOE, (POpPMHUPOBATH
TUIIOTE3Y, aPTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHUE;

e TIPOBOAUTH II0 CaMOCTOSITEIBHO COCTABICHHOMY IUJIAHY HECIIOKHBIN
HKCIEPUMEHT, HEOOBIIOE UCCIIEI0BAaHUE IO YCTAHOBICHHIO OCOOEHHOCTEM
MaTeMaTUYECKOTO 00bEKTA,3aBUCUMOCTEN 0OBEKTOB MEXy COOOM;

e CaMOCTOSITENILHO (OPMYIUPOBaTH 00OOIIEHUS W BBIBOJBI MO pPE3yIbTaTaM
NPOBEACHHOTO HAOJIONIEHUS, HCCICNIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUIA,

e TIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMIpOIecca, a TakKe BBIIBHUTAThH
IPE/IONIOKEHUS OETO Pa3BUTHH B HOBBIX yCIIOBHSX.

PabGora ¢ undopmanueii:

¢ BBIABIATH HEAOCTATOYHOCTh M U30BITOYHOCTh MH(POPMAIINH, TaHHBIX,
HEOOXOIMMBIX I PEIICHUS 3a]1a4H;

¢ BBIOMpPATh, AHATM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH
UH(GOPMAIIMIO PA3IMYHBIX BUIOB U (DOPM IPE/ICTABICHUS;

o BBIOMpaTH (HOpMY MpeACTaBICHUS WH(DOpPMAIIMU U WILTIOCTPUPOBATH
perraemMbie 3aJauncXeMaMu, TuarpaMmMaMu, HHOU rpaduKoi 1 ux
KOMOMWHAIIHSIMU;

¢ OIIEHWBATHh HANEKHOCTh MHPOPMAIMH 1O KPUTEPHSIM, MPEII0KEHHBIM
yauTesaeM WInCc(HopMyTupOBaHHBIM CAMOCTOSTENHHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHI

¢ BOCHPUHUMATH U (POPMYJIUPOBATH CYKJIEHUSI B COOTBETCTBUM C YCIOBUSIMU
U LeJIAMU OOILIeHHUS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUSI B
YCTHBIX M NHUCBMEHHBIX TEKCTaX, HABaTh IOSCHEHUS MO XOAY PELICHUS
3a7]a4i, KOMMEHTUPOBATH MOJYUYECHHBIN PE3YJIbTAT;



B X0Jle¢ 00CYXXIEHUS 3a/JaBaTh BOMPOCHI MO CYLIECTBY OOCYKIaeMOW TEMBI,
npoOIeMBbl, pelaeMoi 3aJaud, BbICKa3bIBaTh HJIEH, HAICJICHHbIE HA MOMCK
pElIeHMs, COMNOCTaBISATh CBOM CYXICHHS C CYXACHUSAMU JIPYTUX
YYaCTHUKOB Juajnora, oOHapyXHBaThb pa3IMuUe€ M CXOJCTBO MO3UIIMI, B
KOppeKTHOU (popme HopMyIUpOoBaTh pa3HOTIACcHsl, CBOM BO3PAKEHHUS;
NPEICTABIATh PE3yJbTaThl PEIICHUS 3a/1a4, SKCIEPUMEHTA, UCCIIEI0BaHNU,
POEKTa, CAMOCTOSITEIbHO BHIOMPATHh (DOPMAT BBHICTYIUICHHS ¢ YUETOM 3ajay
pe3eHTAlMU U 0OCOOEHHOCTEH ayAUTOpHUU;

NOHMMATh M UCIOJb30BATh MPEUMYIIECTBA KOMAaHIHON M MHAUBUAYATbHOU
paboThl MpU pEelIeHUH YYeOHbIX MaTEMaTHYECKUX 3a/1aY;

OPUHUMATh 1€ COBMECTHOM AESATENbHOCTH, IUIAHMPOBATH OPraHU3aLHUIO
COBMECTHOW paboThl, pacnpefensTb BuAbl padoOT, JOroBapUBaThCH,
o0CyXJ1aTb MPOLECC U pe3ybTaT padoThl, 0000IaTh MHEHHUS HECKOJIbKHUX
JIIOACH;

y4yacTBOBaTb B TIpynmoBbiXx (opmax paboTel (0OCykaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE€ IITYPMBI U JIPYTHE), BHIMOJIHATH CBOIO YacTh pabOThI
U KOODAMHUPOBATH CBOM JCHCTBUSA C JAPYTMMH 4YJ€HaMU KOMAaHJbI,
OLICHMBATh KAadyeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT O KPUTEPHUSIM,
c(hOpMyYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHS.

PerynsiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIe

neiictBust CaMoopranu3anus:

CaMOCTOSITEIbHO COCTABJIAITh IUJIAH, AJITOPUTM pEUIEHUs 3afadyu (WIA €ro
4acTh), BBIOMpATh CMOCOO pEIIeHHs] ¢ y4ETOM HMEIOIIHUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTh M  KOPPEKTUPOBATH
BapUaHTHI PEIICHUH ¢ yuéTOM HOBOM MH(OpMaIIy.

CaMOKOHTpOJIB, AMOIMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIOCOOAMHU CaMOIPOBEPKU, CAMOKOHTPOJIS Ipoliecca U pe3yibraTta
pEILICHUsI MAaTEMATUYECKOW 3a/1a4H;

IIPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHHUU 3aJ1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTH HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX OMUOOK, BBISIBICHHBIX TPYAHOCTEIH;

OLICHUBATh COOTBETCTBHE PE3YyJIbTaTa JNEATEIBHOCTH IOCTABICHHOW LEIH U
YCIOBUSM, OOBSCHSTh MPUYUHBI JTOCTIDKCHHS WM HEIOCTH)KCHHS IIEIH,
HAXOJIUTh OIMOKY, aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATHI

K koHmy oOyuenuss B 8 kiacce o0OydarOmMics TMOJYYUT CIEAyIOIINE

MPEIMETHBIE PE3YJIbTATHI:

Yuciia 4 BLIYUCIEHUS

HMcnonp3oBaTh HadajbHbBIC NpcaACTaBJICHUA O MHOXXCCTBC I[CﬁCTBHTCJ'H)HI)IX

quces aJisi CpaBHCHUA, OKPYIJICHUA U BbI‘{I/ICJIeHPlﬁ, I/I306pa)KaTB I[eI\;ICTBHTeJIBHBIe



4ycia TOYKaMUA Ha KOOPAUHATHOMN IIPSAMOM.

[IpuMeHsAT, NOHATHE apUPMETHUYECKOTO KBaApPaTHOIO KOPHSA, HAXOAMTH
KBaJIpaTHbIE€ KOPHHU, WCIOJb3Ys MPU HEOOXOJIUMOCTH KaJbKYyJATODP, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEpKAIMX KBaJpaTHbIE KOPHHU, HCHOJb3Ys
CBOWCTBA KOPHEM.

Hcrnonp30BaTh 3amucH OONBIIMX W MaJbIX YHCET C MOMOIIBIO JTECITHYHBIX
npoOeii u creneneit yucna 10.

AJire0panyecKue BbIpasKeHU s

[IpuMeHsAT, MOHATHE CTENeHHM C IEeJbIM [0Ka3aTeJIeM, BBINOJIHATD
npeoOpa3zoBaHus BbIPAXKEHUH, COJIEPIKALINX CTENEHU C LENbIM II0Ka3aTeIeM.

BrimoaHsaTh TOXKICCTBCHHBIC Hp606paSOBaHI/IH PaduOHAJIBHBIX BI)Ipa}KeHI/Iﬁ Ha
OCHOBC IIpaBUJI HeﬁCTBHﬁ HaJd MHOT'O4YJICHAMHU U aﬂre6paI/I‘IGCKI/IMI/I leO6$IMI/I.

PaCKJIa}II)IBaTB KBaIIpaTHBIﬁ TpéX‘IJ’IGH Ha MHOKUTCIIN.

HpI/IMGHHTB Hp606pa30BaHI/Ifl BI)Ipa}KCHI/Iﬁ A pCIICHUA PA3JIMIHBIX 3a1d4 U3
MAaTCMaTUuKU, CMCIKHBIX ITPCAMCTOB, U3 pCaHBHOfI IMPAaKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE, KBAaJApAaTHBIE YPaBHEHUsS M PalMOHAIBHBIC YpPaBHEHWS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPaBHEHUU C ABYMS [IEPEMEHHBIMHU.

[IpoBOAUTH MPOCTEUIIINE UCCIICAOBAHUS YPABHEHUN M CUCTEM ypaBHEHWH, B
TOM YHUCJIE C MPUMEHEHHEM I'paQUUeCKuX MPEeACTaBICHUN (yCTaHABINBATh, HMEET
JI1 ypaBHEHUE WJIM CHUCTEMA YPAaBHEHUW PELICHUS, €CIU HUMEET, TO CKOJIbKO, U
npoyee).

[lepexoanTh OT COBECHOW (GOPMYIHMPOBKH 3aladyd K €€ anre0pamdecKoit
MOJEJIA C I[IOMOIIBI0 COCTABJICHUS YpPAaBHEHUS WJIM CHCTEMBl YpPaBHCHUH,
VHTEPNPETUPOBATH BCOOTBETCTBUU C KOHTEKCTOM 3a/1a4M MTOJYYCHHBIN PE3YJIbTaT.

[IprMeHsATh CBOMCTBA YHUCIOBBIX HEPABEHCTB [UJIS CPABHEHUSA, OIICHKH,
peliaTe JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM M WX CHCTEMbI, J1aBaTh
rpaduyYecKy0 HWJUTIOCTPAIIMI0 MHOXKECTBA PCIICHWH HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.



DyHKUNHA

[lonumaTe W HMCMONB30BATh (PYHKUMOHAIbHBIE MOHATUA U SA3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O3HAUYEHMsI), ONPENEATh 3HAYEHUE (PYHKUUU MO 3HAYECHHIO
aprymeHTa, OlpeaeaTh CBOMCTBAa PYyHKIUU 1O €€ TpaduKy.

Ctpoutb rpaguku 31eMeHTapHbIX (PYHKIUN BUAA:

y=kix,y =x% y=x%y =[x, y = VX, OmHCHIBaTh CBOIiCTBA YHCIOBON
dbyHkuu no e€ rpaduxy.



TEMATHUYECKOE INTAHNPOBAHUE

8 Knacc
HaumeHoBaHue KoanuecTBo yacos
Ne DJIeKTpOHHbIE (L (PPOBbHIE)
pa3aeyioB U TeM Konrpoabsnbie | IIpakrnyeckue
n/n Bceer o0pa3oBaTte/ibHbIE pecypchl
NMPOrpaMmblI padoThI padoThbI
Yucna u
| |BbrUMCIEHHS. 15 bu6mmoreka [{OK
KBanpatnsie https://m.edsoo.ru/7f417af8
KOpHU
Yucna u
5  [BPITHCIEHHSA. 7 bu6mmoreka [{OK
CreneHp C 1eNbIM https://m.edsoo.ru/7f417af8
ToKa3aTeaeM
AnreOpandeckue
3 [BPIPAKEHHS. 5 bubnuorexa [JOK
Ksanpartusrit https://m.edsoo.ru/7f417af8
TPEXUIIECH
AnreOpandeckue
4 |BBIDOKEHHS. 15 bubnuoreka [IOK
Anrebpanyeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHud 1
5 |HepaBeHCTBa. 15 bubnuoreka [IOK
Ksanpartusie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHuUd 1
c |HcpaBeHCTBa. 13 bubnuorexa [JOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHUH
7 yé)aBHeeHHﬂ " 12 bubnuoreka [JOK
HCPABCHCTRA. https://m.edsoo.ru/7f417af8
HepaBencrtpa
3 gzgg:;g'e 5 bubmuoreka [JOK
https://m.edsoo.ru/7f417at8
TOHATHS
9 ?{)1?17(1:{;:132; 9 bubnuoreka [JOK
https://m.edsoo.ru/7f417at8
byHKIIII
10 [ToBTOpEHUE U 6 bubnuoreka [JOK
00001IeHNe https://m.edsoo.ru/7f417af8
OBIIEE
KOJIMYECTBO
YACOBIIO 102 0

I[TPOTPAMME




YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OEPA3OBATEJBLHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

- Anre6pa, 8 kitacc/ Mepainsik A.T'., Tlononckuii B.b., Sxup M.C.; non penakiuei
[lononsckoro  B.E., OOmecTtBo ¢  OrpaHMY€HHOM  OTBETCTBEHHOCTHIO
N3narensckuit  nentp «BEHTAHA- T'PA®y»; AkmuoHepHoe 0O0IIECTBO

«H3parenbcTBO «HpOCBeLLIeHI/Ie»

METOANYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET
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