MHWHHUCTEPCTBO ITPOCBEIEHUS POCCHUCKOMN ®EJEPAIIUUA

MunucrepeTBo 00pasoanus Psizanckoii odnacTu

Kopa6auacKknii MyHHIMNAIBHbIIH PaioH Psizanckoii o01acTH

PACCMOTPEHO

PykoBoauTenb
[NIMO Oyuutenei ]
€CTeCTBEHHO-Hay4YHOI'0

IIHKIIa
et

Huxonsckas E.A.
TIIporoxon Nel ot «28» 08
2023 1.

MOY "Kunuakosckas CII "

4
COT'JTACOBAHO YTBEPXJIEHO
3amecturens qupekrtopa  Jlupexrop
o YBP
7

ﬁi [Tanuna B.1O.

 Bummmmnkas .A. Ipukas .MT wo» 08
&% 24 2023 . 2023 1.
PABOYAS ITPOT'PAMMA

(ID 1478554)

yuebHoro Kypea «Auredpa»

i obyuaromuxcs 7 Knacca

KunyakoBo

2023-2024 yu.r.




HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBiIsSIETCd OJHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOILIEro
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JTUCIUIUINH, KaK €CTECTBEHHO-
HAyyHOro, TaK U TyMAaHUTAPHOTO LUKIOB, €€ OCBOEGHUE HEOOXOAUMO s
IPOAODKEHUs 00pa30BaHUs U B ITOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNA O TMPOUCXOXKACHUM U CYIIHOCTH aureOpandecKux
abcTpakuuii, cnocode OTpakeHUsI MAaTEMaTUYECKOW HAYKOH SIBIIEHUI U MPOLIECCOB
B MPUPOJEC W OOIIeCTBE, PO MaTEMaTHYECKOTO MOJCIUPOBAHHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUs, HEOOXOIMMBIX AJIsl aallTallid B COBPEMEHHOM LIU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHMBaTh, HAaXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI M BBIBOBI,
dbopmynupoBath yTBepxkaAcHUsA. OCBOECHUE Kypca alre0phl 00ecreunBaeT pa3BUTHE
JOTHYECKOIO MBIIUICHUS] O0O0YyYarolMXCs: OHM HCHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PAacCyXJeHUs, 0000IIeHIe W KOHKPETU3AIHIO0, a0CTparupoBaHue u
ananoruto. OOydyeHume  anrebpe  mpeamnoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIbHOM  JIEATENIBHOCTH  O0YyYaroluXcs, IO3TOMY CaMOCTOSTEIbHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpykrype mporpammbl y4ueOHOTO Kypca «Anredpa» ajisi OCHOBHOTO
o01ero o0pa3oBaHus OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
avuHUH: «Yucaa v BEIYHCICHUSY, «AnreOpandeckie BBIPAKECHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas U3 3THX CoJep)KaTelbHO-METOIUYECKUX
JIMHUM Pa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3YUYEHHUs Kypca, B3AUMOACHCTBYs C
IpyTMMH €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca o0O0ydaromumcs
IPUXOJIUTCS JOTHYECKH PacCyKIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3M ¢ 3TUM B IporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI

HCKOTOPBIC OCHOBBI JIOTUKH, IIPCACTABJICHHBLIC BO BCCX OCHOBHBIX pasaciax



MaTEMaTUYECKOT0 00pa30BaHUS M CIOCOOCTBYIOIIUE OBJIAJICHUIO OO0YJAFOIIIMMUCS
OCHOB  YHUBEPCAJIBHOTO MaTeMaTHueckoro s3eika. CopepxaTenpHOM U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Airedpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTeEp.

Conepxxanue IWMHUA «Yuclia M BBIUMCICHUS» CIYXUT OCHOBOM s
JaMbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy O0y4YaroOIIMUXCA
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YUCJIE HA YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH WM HPPAIHOHATBHBIMU YHCIaMH, (OPMUPOBAHUEM
NpEJICTaBICHUA O JAEWCTBUTEIBHOM YHCIE. 3aBEpUICHHE OCBOEHHUS UHCIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

ConepxaHue JByX  anreOpanyeckux JUHUA —  «Ausrebpanyeckue
BBIPOKEHUS» U «YPAaBHEHHS M HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHUIO Y
00yJarommxcs MaTeMaTHYECKOro armapara, HeoOXOAMMOro Ui pElIeHUs 3a1ad
MaTEeMaTHUKH, CMEXKHBIX MPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha
YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHHUs Y4eOHBIM Marepuan TpyHIupyercs
BOKPYI PpAallMOHAJIBHBIX BBIpOKEHUU. Asredpa JEeMOHCTPUPYET 3HAUYCHUE
MaTEMaTUKH KaK SI3bIKa JUISl TTOCTPOEHUS MATEMaTHYECKUX MOJIEIeH, OMMCaHus
MPOIIECCOB U SIBJICHUU pealibHOro mupa. B 3amaum oOyueHusi anreOpe BXOAST
TaK)Ke JNajJbHEHIee Pa3BUTHUE ATTOPUTMUYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B
YaCTHOCTH, JJIsi OCBOCHHS Kypca HWH(MOpPMATUKH, M OBJIAJCHUE HaBBIKAMU
JIeNyKTUBHBIX paccyxacHuii. [IpeoOpa3oBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Copepxanne  (yHKIIMOHATbHO-TpapUUeCKOil  JUHWHM  HAIEJIEHO  Ha
MoJIydeHre  OOydJalomMMHCS  3HAHUA 0  (QYHKIUAX KaK  BaKHEHIIen
MaTeMaTUYeCKOW MOJENTU Jis ONHCAaHWS W HCCIAEAOBAaHUS Pa3sHOOOpPA3HBIX
NpoLIeCCOB U SABJIEHMM B mpupoae u obmecrBe. M3ydenwe wmatepuana

CIIOCOOCTBYET pPa3BUTHIO Yy OOYyYaIOIMMUXCS YMEHHS HCIIONBh30BATh PAa3TMYHBIC



BBIPA3UTENIbHBIE CPEACTBA SI3bIKA MAaTEMaTUKU — CIOBECHbIC, CHUMBOJUYECKHUE,
rpaguvecKkue, BHOCUT BKJIaa B (OPMHUpPOBAHWE TIPEACTABICHHA O POJIK
MaTE€MaTHUKHU B Pa3BUTHUU IUBWIN3AIMHN U KYJIbTYPHI.

CormacHo y4yeOHOMY IIaHy B 7-9 Kilaccax wW3y4yaeTcs YYEOHBIA Kypc
«Anredpa», KOTOPBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/eiibl COJCp KAHUS:
«Yucna © BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPAaBHEHHS U
HEpaBEHCTBAY, « DyHKIIHW.

Ha u3yuenue yuebHOro Kypca «Anredpa» orBoautcs B 7 kinacce — 102 yaca

(3 gaca B HexenO.



COILEPKXAHUE OBYUYEHUA

7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Jpobu OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEXOA OT OAHOU (hOpMBI 3amucH
npobeit k gpyroil. IloHaTwe palMOHAaIBLHOTO 4YHCIA, 3alUCh, CpPaBHEHUE,
yOOPSAJOYMBAHUE  pAlMOHANBHBIX  4uced. ApudmMernyeckue JEHUCTBUS €
palMoOHAIIBHBIMU YuCIaMU. Pemienue 3aiay U3 peajibHOM MPaKTUKU HA YacTH, Ha
JpoOu.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJIEM: OIpeAeTeHUe, MpeoOpazoBaHUE
BBIPKEHHUI HA OCHOBE OIPENENCHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BUJE ApoOU U JpoOU B BHUJIE MPOLEHTOB. TpH OCHOBHBIE 33Jjaud Ha
MPOIIEHTHI, PELICHUE 3a7a4 U3 PEaTbHON MPAKTHKHU.

[IpuMeHeHrne TPHU3HAKOB JENMMOCTH, PpA3JIOKEHUE Ha MHOXKUTEIH
HaTypaJbHBIX YUCET.

PeanbHble  3aBUCMMOCTH, B TOM 4Wcle TpsMas U oOparHas
IPONOPILIMOHAIBHOCTH.

AJire0panvecKue BbIPaKEeHUs

IlepemeHHBIE, UMCIIOBOE 3HAYEHNE BBIPAKEHUS C IIEPEMEHHOMN. JlommycTuMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencTaBienne 3aBUCUMOCTH MEK/1y BEJIMUMHAMU B BUJIE
dbopmynbl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEICHUH, TIPABHIIa PACKPBITHSI CKOOOK U TIPUBEICHUS TTOTOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHH C HATYPAJIbHBIM MTOKA3aTEJIEM.

Onnowiensl 1 MHOTOWIECHBI. CTeneHb MHOrowieHa. CliokeHne, BBIYUTaHUE,
YMHOXEHUE MHOTOWICHOB. DOpMyIsbl COKpAIIEHHOTO YMHOXEHHS: KBaApar
CyMMbl W KBaapaT pasHocTH. Dopmyrna pa3HOCTH KBaApaToB. PasnoxeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

YpaBHeHUS U HEPABEHCTBA



VYpaBHeHHE, KOPEHb ypaBHEHHs, NpaBHia NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JluHerHOE ypaBHEHHWE C OJIHOM MEPEMEHHOM, YMCIO KOPHEH JIMHEMHOIO
YpaBHEHUS, pEIIEHUE JIMHEWHbIX ypaBHeHUH. CocCTaBleHHE YpAaBHEHUH IO
YCIJIOBHIO 3a7a4M. PelieHne TeKCTOBBIX 33714 C IOMOIIBI0 YPAaBHEHHM.

JIuHeliHOEe ypaBHEHHUE ¢ JBYMs IEPEMEHHBIMU U ero rpaduk. Cucrtema AByX
JMHEWHBIX YPAaBHEHHMU C ABYyMs INEpPEMEHHbIMU. PelieHue cucrem ypaBHEHUU
criocoOoM MOACTaHOBKU. llpuMepsl pemieHus TEKCTOBBIX 3alad € IOMOIIbBIO

CUCTEM YPaBHECHU.

DOyHKUUHA

Koopaunara Toukm Ha mnpsmon. YwucmoBble npoMexyTku. PaccrosiHue
MEXIy JBYMS TOUKaMU KOOPJIMHATHON MPSIMOMN.

[IpsimoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opavHara
TOYKHM Ha KOOPJAWHATHOM MockocTh. [Ipumepsl rpadukoB, 3aaHHBIX (popMyIaMu.
Urenne rpadukoB peanbHbIx 3aBucumocTeil. [lonstue dynkuun. I[paduk
¢bynkuuu. CoiicTBa pyHkuuil. JInnelinas pynkuus, e€ rpaduk. 'padux GyHkumn
y = |x|. I'padmyeckoe perieHue JTUHEHHBIX YPaBHEHHH M CHUCTEM JIMHEHHBIX

YPaBHEHUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHUS MpOrpaMMbl Yy4yeOHOro Kypca
«Anredpa» XapaKkTepu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJICHUEM HHTEpeca K TMPONUIOMY M HACTOAIIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOIUEHWEM K JIOCTHIKEHUSM  POCCUHCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEN IpaKJaHWHA U pealu3aluu ero
opaB, MpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHHUH, IpOLEAyp I'pa)xJAaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIbHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B pELICHUM NPAKTUYECKHUX 3a]ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKCHWHM BCEHM JKU3HU NJIs YCHEIIHOW TpodeccroHaIbHOM
NEATEIbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUIYAIbHOW TPACKTOPUM 00OpA30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX NOTPEOHOCTENH;

4) 3cTeTHYeCKOe BOCIUTAHME:



CIIOCOOHOCTBIO K 3MOILMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aj7ady, PEIICHUH, pPaCCYyXIACHHUN, YMEHUIO BHUICTh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTaIlMeld B JIEATCJIPHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MPECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOJIBI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTUYECKOW HAayKH Kak CQepbl YeIOBEUYECKOU
JEATEIIbBHOCTH, JTANOB €€ Pa3BUTHS W 3HAYMMOCTH IS PAa3BUTHS ITMBHIIM3AIINH,
OBJIQJICHUEM SI3BIKOM MaTeMaTHUKU M MaTeMaTUYECKOU KyJIbTYpOW KakK CPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUINIMMHU HaBBIKAMU MCCIIEIOBATEIbCKON
JEATEIIbHOCTH;

6) ¢usuueckoe BocnuTaHue, GOPMHPOBAHME KYJBTYPbI 310POBbHA H
IMOLMOHAJIBLHOI0 0JIaronoJayuns:

TOTOBHOCTBIO TPUMEHATh MATEMAaTUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0POBbs, BEACHUS 3J0POBOro  oOpa3a KU3HU  (30POBOE  MHUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pEQIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JI0THYEeCKOE BOCIIMTAHME:

OpUEHTaIMel Ha TPUMEHEHUE MaTeMaTUUECKUX 3HAHUM ISl pelieHus 3aa4
B 00JIACTH COXPAaHHOCTH OKPYKAIOIIeH Ccpespl, TJIaHUPOBAHMUS TOCTYNKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUM MJISI OKpPYXaloIIel cpeabl, OCO3HAHHEM
1J100aJBbHOTO XapakTepa SKOJOTMUYECKUX MPoOJIeM U IMyTel UX pelIeHus;

8) ajanranusa K U3MEHAIIUMCH YCJIOBHAM COLMAJIBHON U NMPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEOINPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIE
YMEHHUE YYUTHCS y JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOM JEsATEIbHOCTH

HOBBIC 3HAHUS, HABBIKWU U KOMIICTCHIIMU W3 OIIbITA APYTHUX,



HEOOXOIUMOCThIO B  (OPMHpPOBAHMM HOBBIX 3HAaHUH, B TOM YHUCIE
dbopMynTupoBaTh UJIEH, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM UHCIE
paHee HEW3BECTHBIX, OCO3HaBaTb JEQUIUTHI COOCTBEHHBIX 3HAaHUN U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb CTPECCOBYIO  CUTYallUl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIMHA KOHTPMEp, KOPPEKTHPOBATh
IPUHUMAaeMble pPEIICHUsI U JACUCTBUA, (POPMYITUPOBATH M OILICHUBATh PUCKH U

IHOoCJICACTBHA, (I)OpMI/IpOBaTI) OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiiCTBUS

ba3zoBble 1ornyeckue AecTBUA:

o BBISIBIISAITH M XapaKTepU30BaTh  CYIIECTBEHHbIE  IMPU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, TIOHATHH, OTHOIICHUH MEXIy TOHITHIMH,
bopMyIMpOBaTh ONpPEACIICHUs TIOHSITHH, YCTaHABIMBATH CYIIICCTBEHHBIN MPU3HAK
Kiaccu(ukanyy, OCHOBaHMS NI OOOOIIEHHS U CpPaBHEHHUS, KpPUTEPUU
MIPOBOJIUMOTO aHATN3a;

o BOCIIPUHUMATh, (OPMYJIUPOBATh U MPEOOPa30OBHIBATH CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

o BBISIBIIATH ~MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3U U
poTUBOpeYHs B (paKTax, MaHHBIX, HAOMIOMCHUSX W YTBEPKICHHSX, MpEasiaraTh
KPUTEPHUH JIJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

o JIeaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, MEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUCHHUH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

o pa30upaTh OKa3aTeIbCTBA MATEMATHUYECKUX YTBEPKICHUN (TPSIMbIC
U OT TPOTHUBHOIO), TPOBOIAUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4eCKuX (DAKTOB, BHICTPAWBATh apTyMEHTAIUIO, MTPUBOAUTH IMPHUMEPH U

KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYK/ICHHUSI,;



o BBEIOMPATH CIOCOO pelieHrs ydeOHOo# 3a1aun (CpaBHUBATHh HECKOJIBKO
BApUAHTOB  PCIICHHWsA, BBHIOMpATh HauWOoyiee TMOAXOAAINIMA ¢  yIETOM
CaMOCTOATENLHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBhle ucciieqoBarejbLCKue 1eCTBUSA.

o UCIIOJB30BaTh  BONPOCHI KaK HUCCIEAOBATEIbCKUM HHCTPYMEHT
no3HaHus, GOpPMYIUPOBATh BOMPOCH], (PUKCUPYIOUIUE MPOTUBOpPEUUE, MPodIeMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

o MPOBOAUTH MO CAMOCTOSITEJIbHO COCTABJICHHOMY IUJIAHY HECIIOMKHBII
HKCIIEPUMEHT, HEOOJBIIOE HCCICAOBAHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

o CaMOCTOATENBbHO  (OPMYIUPOBATH OOOOIIEHHUS ¥  BBIBOJABI  IIO
pe3yibTaTaM  MPOBEAEHHOTO  HAOJIOJIEHUS,  MCCIEJOBaHUS,  OIICHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHUIA;

o MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOILIECCa, & TAKKE BBIIBUTaTh
MPEANOJIOAKEHHUS O €T0 PAa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

o BBISIBJIAITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAIIUU, JAHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a4H;

o BBIOMpaTh, aHATU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
MH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

o BbIOMpATh (GopMy MpeacTaBiIeHUs WUHPOPMAIMKM U WILTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU;

o OIICHUBATh HAAEKHOCTh HH(POPMALIMH TIO KPUTEPHUSIM, MPEITI0KECHHBIM

YUUTCIIEM WA C(bOpMy.HI/IpOBaHHBIM CaMOCTOATCIIBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe 1eHCTBUS:
o BOCIPUHUMATh U (POPMYJIHPOBATH CYXKIEHUS B COOTBETCTBHM C

YCIIOBUAMHA U OCIISIMUA O6HIGHI/I$I, SICHO, TOYHO, I'PAMOTHO BbIPpAXXaThb CBOKO TOYKY



3pEHUs B YCTHBIX U MUCBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS M0 XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

o B X071 OOCYKJEHHs 3a]1aBaTh BOIIPOCHI MO CYILECTBY 00CYXJ1aeMOil
TEMBI, IPOOJIEMBI, pEIIaeéMOM 3aJjaul, BbICKA3bIBAaTh UJIECH, HALICJIICHHbIE HA MTOUCK
pELICHUs], COIMOCTABIATh CBOM CYXKIEHUS C CYXICHUSAMH JPYIrUX YYaCTHUKOB
uasora, oOHapyXUBaTh PAa3IMYUE€ U CXOACTBO IMO3ULMH, B KOPPEKTHOU (hopme
dbopMyIUpoOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

o NPEACTAaBIATh  pPE3yJIbTaThl  PEIICHHs  3aJayd, HKCIEPUMEHTA,
UCCIIEJOBaHMSI, MPOEKTa, CAMOCTOATEIBHO BBIOMpPATh (opMar BBICTYIUICHUS C
y4€TOM 3aJ1a4 PE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH;

o NOHMMAaTh W  HKCHOJb30BaTh  IPEUMYIIECTBA KOMaHJIHOM U
VH/IMBHUIyaJIbHON paObOThI IPH PELICHUH YUeOHBIX MAaTEMAaTUYECKUX 33]1a4;

o OpUHUMATh  I[eJlb  COBMECTHOM  JI€ATEJIbHOCTH, IUIAHUPOBATh
OpraHU3allMI0 COBMECTHOUN paboOThl, pacnpeneisTh BUIbl paboT, 10roBapuBaThCS,
o0Cy>KIaTh MpoLecc U pe3yibTaT padboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOJEH;

o y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (0OCyKIeHusi, 0OMeH
MHEHUSMH, MO3TOBbIE IITYpPMbl W JPYTHE), BBIIOJHITH CBOK 4YacThb pabOThl U
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPUAM, CHOPMYITHMPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUS.

PeryasiTuBHBIC YHMBEpPCAJIbHbIC YUeOHbIE NelCTBUA

Camoopranusanus:

o CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PELIEHUs 3a1aduu (WiIu
€ro 4YacTh), BeIOMpaTh CMOCOO pemieHus ¢ Y4ETOM HMEIOIIMXCS PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, SMOLIMOHAJIBbHBIN HHTEJJIEKT:

o BJIAJETh CHOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJISI Mpolecca |

pe3yJibTaTa peleHus MaTeMaTUIeCKOM 3a/1auu;



o NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUU
3aJ1a4yd, BHOCUTh KOPPEKTUBBI B JIECSITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JESATEIBHOCTU IIOCTaBICHHOMN
eI U YCIOBHUSAM, OOBSACHATH NMPUUYMHBI JOCTHXKEHHSI WIM HEJOCTHXKCHHS ILIEJIH,

HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 7 kJjacce OOydYarolIUMCS TMOMYYHUT CIETYIOLINE
MpEAMETHBIE PE3YJIbTATHI:

Yucsia 1 BBIYUCICHUA

BeinonuaTs, codetas yCTHbIE W MHUChbMEHHbIC MPUEMBI, apUPMETUUECKUE
JIEUCTBUS C PAIlMOHAILHBIMU YUCIIAMH.

Haxonuth 3HayeHUsT YUCIOBBIX BBIPAXKEHUH, MPUMEHATH Pa3HOOOpa3HbIC
CriocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAKEHUN, COJACPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[TepexoauTs OT oHOM (POPMBI 3amucu YKceNn K Apyrou (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOH).

CpaBHUBATH U YNOPSAI0YMBATH PAIUOHAJIBHBIC YUCIIA.

OKpyrJsITh ynca.

BeImonmHAT, NPUKUAKY U OLEHKY pe3yJbTaTa BBIYUCICHUM, OIEHKY
3HAYECHUW YHCJIOBBIX BBIPAXKECHUN. DBBINONHAT HEUCTBUSA CO CTEINECHSAMHU C
HATypaJbHBIMH TIOKA3aTEIISIMU.

[IpumeHsTh NpU3HAKK  JEJIUMOCTH, pa3JIOKEHHE Ha  MHOXKHUTEIU
HATypaJbHBIX YUCEIL.

Pemiath mpakTHUKO-OpUEHTHUPOBAHHBIE 3aJlaud, CBSI3AHHBIE C OTHOIICHUEM

BCIMYMH, MIPONOPHHUOHAJIBbHOCTHBIO BCJIWYMH, IHIPOLCHTAMH, HHTCPIPCTUPOBATDH



pe3yabpTaThl PELICHMs 3a4ad ¢ y4€TOM OTPAHMYEHMM, CBSI3aHHBIX CO CBOWCTBAaMU
paccMaTpuBaEeMbIX OOBEKTOB.

AJuireOpandecKkue BbIPaKeHUSA

Hcnonp3oBaTh anreOpanyeckyl0 TEPMHUHOJIOTHIO U CUMBOJHKY, TPUMEHSATH
e€ B Ipoliecce OCBOEHUS yUEOHOIr0 MaTepuaia.

HaxomuTte 3HaueHuss OyKBEHHBIX BBIPQXKEHUH INpPU 33JaHHBIX 3HAYEHMSIX
IIEPEMEHHBIX.

BeinonHATe  mpeoOpazoBaHUs  LEJIOTO  BBIPAXKEHHST B~ MHOTOWIEH
MPUBEAECHUEM NOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BpINONHAT YMHOKEHHE OJHOWIEHA HAa MHOTOYWIEH M MHOTOYIEHA Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCymIeCTBIATh PA3JIOKEHUE MHOIOYIECHOB HAa MHOXKHTENIM C MOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0o MHOXUTENs, TPYNIUPOBKU  CIaraéMsiXx,
IpUMEHEHUs (HOPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[IpuMeHsATh peoOpa3zoBaHusi MHOTOWJIECHOB ISl PELIEHUS Pa3IMYHbIX 33734
13 MaTEMAaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU ITOKA3aTEISAMH IS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA

Pewrare nuHelHbIE ypaBHEHUS C OJHOW NEPEMEHHOW, NMPUMEHSS IpaBUJIa
IIepexo1a OT UCXOJHOTO YPAaBHEHHUs K PAaBHOCWIBHOMY eMy. IIpoBepATs, sABiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpuMeHATh rpadguueckue METONbl MPU PEIICHUH JTUHEHHBIX YpaBHEHUH U
UX CUCTEM.

[TogOupaTe mpuMepbl Hap 4YHUCEN, SBISIONIMXCS PEUICHUEM JIMHEHMHOIro
YPaBHEHMUS C ABYMS IIEPEMEHHBIMMU.

CrpouTh B KOOPJIMHATHOW IUIOCKOCTH TpauK JIMHEHHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, TMOJIb3YSCh TpadUKOM, NPUBOJAUTH MPUMEPHI PELICHUS

YpaBHECHUSL.



Pemars crucrempl AByX JMHEHWHBIX YPaBHEHMM C JBYMS NEPEMEHHBIMHU, B
TOM YHCJIE TpaQUUIECKH.

CocTaBnATh M pemiarh JMHEWHOE YpaBHEHHME WIM CUCTEMY JIMHEWHBIX
YpPaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1ayM MOTy4YEHHbIN pe3yibTar.

DOyHKUNHA

N300paxxaTh Ha KOOPAMHATHOM MpPAMOW TOYKH, COOTBETCTBYIOILHE
3aJJaHHBIM KOOpJMHATaM, Jy4H, OTPE3KHU, HUHTEPBAJIbI, 3allMCHIBATh YHCIIOBbBIC
IIPOMEKYTKU Ha alNre0OpanvyeckoMm si3bIKe.

OtMeuaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKHU IO 3a/laHHBIM KOOPJIHUHATAM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TOMOLIBIO (YHKUMNA H3BECTHBIE 3aBUCHUMOCTU MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, II€HA, KOJWYECTBO, CTOMMOCTb,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonuthb 3HaueHHne PyHKIIMU 1O 3HAYECHHIO €€ apryMeHTa.

[Tonumats Tpaduueckuii crocod MpencTaBlIeHUs W aHaIM3a UHPOPMAIIUH,
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMAIUIO U3 TPaUKOB peabHBIX MPOLIECCOB

U 3aBUCUMOCTEMN.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue
(undposbie)
n/ pasaesqoBuTeM  Bce-  Konrpoubnble IIpakruyeckue
oOpa3oBaTe/ibHbIE
n nmporpaMMbl ro padoThI padoThI
pecypchbl
Yucna u
— bubmuoreka [JOK
1 p ] 25 1 https://m.edsoo.ru/7f
aIMOHAJIbHBIC 415b90
qrcia
bubmuorexa [JOK
Anreb
2 rebpanieck 27 1 https://m.edsoo.ru/7f
€ BbIPAXKCHUA 415090
VhaBHEHIS 1 bu6mmoreka [IOK
3 P 20 1 https://m.edsoo.ru/7f
HEPaBCHCTBA 415b90
Koopaunats! u bubnuoreka [IOK
4 rpadukH. 24 1 https://m.edsoo.ru/7f
DOyHKIHN 415b90
ToBTObeHIE 1 bubmuorexa [JOK
5 6506 P 6 1 https://m.edsoo.ru/7f
OPODIIEHHE 415b90
OBUIEE
KOJIMYECTBO
102 5 0
YACOBIIO
ITPOI'PAMME

Jlnist peanu3zanuu paboyeit mporpaMMbl UCTIOJIB3YETCS YUEOHUK
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