MYHHUHIIAJILHOE ABTOHOMHOE 001Ie00pa3oBaTe/ibHOE yUpeKIeHne
«TaranoBckasi cpeausisi 00100 pazoBaTeIbHAS HIK0JIA»

PaccMOTpeHO Ha 3aceiaHuu VriBepk/ieHa
MeToHYeCKOTO COBETA KO H Ipuka3s mo mKone
PEKOMCHAOBAHO K YTBEPKACHHIO Ne 541 or 30.08.2023 rona
IMporokon Ne 1 ot 28.08.2023 rona

Pykoeomurens MC _ 4/ JIHpEKTOp WIKOIbI

%[-'/K/ / O. E. Tlorosa / _'_ <~ /O. I1. Unnapronosa/

Pabouasi nporpaMmma y4eOHOro Kypca «Ajareopa»
AJ15 o0ydawinuxcs 8 kjacca
OCHOBHOT'0 00111€er0 00pa30BaHMs
Ha 2023-2024 y4yeOHbIii 101
CocraBurtenb: MynTsany Jlapuca AJjiekceeBHa



HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OOHUM M3 ONOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHUE JIPYTUX AUCIUIUINH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOCHHE HEOOXOAUMO s
MPOAOKEHUsT 00pa30BaHuUs U B TIOBCEIHEBHOM *kHU3HU. Pa3zBuTre y o0yJaromuxcs
HAYYHBIX TPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alreOpamyecKux
abcTpakimii, cnoco0e OTpakeHHUs MAaTEMaTUYECKON HAayKOU SIBICHHUI U MPOLECCOB
B MPUPOAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAyYHOM
MO3HAHWU U B IPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYYHOT'O MUPOBO33PCHHS
M Ka4eCTB MBIIUICHUs, HEOOXOAUMBIX ISl aJlafTallii B COBPEMEHHOM IHU(poBOM
oOmectBe. M3ydenue anreOpbl oOecrneyuBaeT pa3BUTHE YMEHHsI HaOII0JaTh,
CpaBHHMBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBHS W BBIBOJBI,
dopmynupoBaTh yrBepkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYarOIIMXCs: OHHM HCIOJB3YIOT JEAYKTUBHBIC W
WHIYKTUBHBIC PACCYKICHHsI, 0000ICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
aHasmornto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITEJIbHOW  JIEATEIbHOCTH O0YYaloIUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 SBJISeTCs peaau3alueil 1eaTeIbHOCTHOIO IPUHILINIIA 00 yUeHusl.

B crpyktype mnporpammel yueOHOro Kypca «AinreOpa» uisi OCHOBHOTO
o01miero o0pa3oBaHusi OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOIUYECKUE
auHUK: «Yucna u BBIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuuu». Kaxpas U3 3TUX coiepKaTelbHO-METOAUYECKUX
JUHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJIECHUCTBYS €
ApPYTUMHU €ro JuHUAMU. B Xxome wu3ydeHuss ydyeOHOro Kypca OOy4arouiumcs
MNPUXOJUTCS JIOTHUECKH PACCyXAaTh, UCIOJb30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B cBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHBI
HEKOTOPbIE OCHOBBI JIOTMKH, IPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3zesiax
MaTeMaTHYeCKOr0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYarOITUMUCS
OCHOB  YHHBEPCAJbHOTO  MaTeMaThudeckoro s3bika. CojepaTenbHOM U
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHUM «YMcna W BBIYMCICHUS» CIYXXHT OCHOBOM IS
JabHEHIIET0 W3YYCHHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOIIUXCS
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOIH30BATHCS aIrOpUTMaMHU, a
TaKXKe MPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. PazBuTHe MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMH M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBAHHEM



IIPEACTABICHUA O JACHCTBUTEIIBHOM 4YHCJIE. 3aBEPLICHHE OCBOCHHSI YHCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKkux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHHS W HEPABEHCTBA» CIMOCOOCTBYET (OPMHUPOBAHUIO y OOYHAIOIIUXCS
MaTEeMaTHYECKOTO amnmnapara, HeOOXOAMMOTO JUIsl pelIeHHs 3a7ad MaTeMaTHKH,
CMEXHBIX TMpPEIMETOB M TPAKTUKO-OPUEHTHUPOBAHHBIX 3a7ad. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TIpYyNIUPYETCs BOKPYT
palMoOHANBHBIX BEIpXEHUIH. ANredpa JeMOHCTPUPYET 3HAUCHHE MaTEeMAaTUKH KaK
S3bIKa JUUISI TIOCTPOSHUS MaTeMAaTHYECKUX MOJENeH, OMUCAaHUS TPOIECCOB U
SABIICHUI peajbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAAT TaKKe
JalbHEHIIee pPa3BUTHE AITOPUTMUYECKOTO MBIIUICHHSA, HEOOXOAMMOTO, B
YaCTHOCTH, JJIsi OCBOCHHSI Kypca HWH(POPMATHKH, W OBIAJCHHE HaBBIKAMH
JIeTYKTUBHBIX paccyxkaeHuid. [IpeoOpasoBanne cMMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUYECTBY.

Conepxxanne QyHKIIMOHAIBHO-TPaAPUIECKON IMHUYU HAIEICHO Ha MOJydYeHHE
OO0yJaroUMMUCs 3HAHUKA O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTH4ecKOW MOIEIH
11 OTIMCAHUS U MCCIEA0BaHUs pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUN B MPUPOE
u obmecTtBe. M3ydyeHue marepuana CIOCOOCTBYET pa3BUTHIO y OOydarouIuxcs
YMEHHS UCTIOJIb30BaTh Pa3INYHbIe BBIPA3UTEIbHBIE CPECTBA A3bIKa MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaa B (QOpMHUpOBaHHE
HPECTABIEHUH O POJIM MaTeMaTUKU B Pa3BUTHH LIMBUIN3ALUU U KYJIbTYpHI.

Peanuzanmst  BOCHUTATENBHOTO  MOTEHIMATa  YPOKOB aJareopbl
nperycMaTpHUBaeT:
MaKCHUMaJIbHOE HCIIOJIb30BaHUE BOCITUTATEIILHBIX BO3MOYKHOCTEMH

cojepkanusi ydeOHoOro mpeamera I (GOPMHUPOBAHHUS Yy  OOYYArOITUXCS
POCCHUHCKMX TPAJAWIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX U  COIMOKYJIBTYPHBIX
LEHHOCTEH, POCCHICKOrO0 HMCTOPUYECKOTO CO3HAHMSI Ha OCHOBE HCTOPUYECKOTO
MPOCBEIICHUS;, TOAO0P COOTBETCTBYIONIETO COJAEPXKAHUS YPOKOB, 3aJaHUMH,
BCIIOMOTATEIbHBIX MAaTEPHAIIOB, TPOOJIEMHBIX CUTYAIUH I 00CYXKIACHUIA;

BKIIIOUCHHE B pPab0Yyl0 NPOrpaMMy IIE€JIEBBIX OPUEHTUPOB PE3yJIbTATOB
BOCIIUTAHUS, UX YUET B (POPMYITHPOBKAX BOCIIUTATEIBHBIX 3a]1a4 YPOKOB, 3aHATH;

BKJIFOUCHHE B Pab0Ovyr0 MporpaMMmy MpeaMeTa TEMaTUKH B COOTBETCTBUU C
KaJICHJJAPHBIM TIJIAHOM BOCIIMTATEIbHON paboThI;

BBIOOP METOJOB, METOJIHK, TEXHOJOTHH, OKAa3bIBAIOIINX BOCTHTATEIHHOE
BO3/ICHCTBHE HA JTUYHOCTh B COOTBETCTBUU C BOCITUTATEIBHBIM HICAIOM, IIEIBI0 U
3alayaMyd  BOCTIMTAHHsSI, IIEJICBHIMH OPUEHTUPAMH PE3YIbTATOB BOCIHUTAHWS,
peanu3aIuio MPUOPUTETa BOCITUTAHUS B YICOHOU JESTEIHHOCTH;

MPUBJICUCHHE BHUMAHHS OOYy4YalOmUXCS K IICHHOCTHOMY  aCIIeKTY
M3y4aeMbIX Ha YpOKaxX TMPEAMETOB, SBICHUNH W COOBITHH, WHUIIMUPOBAHHE
00CYXXIIeHU!, BBICKA3bIBAHUI CBOETO0 MHEHHUS, BHIPAOOTKH CBOETO JWYHOCTHOTO
OTHOIICHUS K U3Y9aeMbIM COOBITUSIM, SIBICHUSM, JINIIAM;



IIPUMEHEHHE MHTEPAKTUBHBIX bopm yueOHOM paboThI —
WHTEJUIEKTYaJbHbBIX, CTUMYJIUPYIOIIMX TMO3HABATEILHYI0 MOTHUBAIIMIO, UTPOBBIX
METOJUK, JUCKYCCHUM, JalOlMX BO3MOXHOCTh TPUOOPECTH OMNBIT BEICHUS
KOHCTPYKTHUBHOTO JMajora; TpyNmoBoM palOOThl, KOTOpas y4YUT CTPOUTH
OTHOIIICHUSI U JIEMCTBOBATh B KOMAaH/E, CMOCOOCTBYET Pa3BUTHUIO KPUTHUUYECKOTO
MBIIICHUS;

noOyxaeHne oOydaroumxcss CcoO0JIIo1aTh HOPMBI TOBEACHMS, IpaBuia
OOIllEHHS CO CBEPCTHUKAMHM M I[€IaroraMu, COOTBETCTBYIOUIME VKJIady
o011eo0pa3zoBaTebHON OpraHu3aIuu, YCTaHOBJICHUE u MO/JICPKKY
no0poxkenaTebHON aTMoChepHl;

opraHu3anuio medcrsa MOTUBUPOBAHHBIX U APYIUPOBAHHBIX 00YUAIOIIUXCS
HAJl HEYCNEeBaOIIMMHU  OJHOKJIACCHUKAMHU, B TOM YHCI€ C OCOOBIMH
00pa3oBaTeIbHBIMU ~ TOTPEOHOCTSAMH, JIAIOMIETO  OOYYAIOIIUMCS  COITHAIBHO
3HAYMMBIN OTBIT COTPYJHUYECTBA U B3AUMHOMN TTOMOIIIH;

UHUIIUUPOBAHUE W  TOJACPKKY  HUCCICAOBATEIBCKOM  JICSTEIHLHOCTH
oOy4Jaromuxcs B GopMe WHIUBUIYATbHBIX U TPYIIIOBBIX MPOCKTOB.

CornacHo yueOHOMY TUIaHy B 8 KJIacce u3ydaeTcsi y4eOHbIN Kypc «Anredopay,
KOTOPBI BKJIIIOYACT CJCAYIOIIME OCHOBHBIE pasjesibl cojaepkanus: «YUucima u
BBIUUCIICHUS», «ANTreOpandyecKkue BbIpRXKEHUS», «YpaBHEHUS U HEPABEHCTBAY,
«DyHKIHAW.

Ha usyuenne yueO6HOro Kypca «Anredpa» orBoautcs B 8 kiacce — 102 gaca
(3 gaca B HezIeI0).

3a cYeT MIKOJIBLHOTO KOMIIOHEeHTa 34 daca 100aBIeHO Ha HM3YyYCHHUE TEM:
«Hucna v BeIYUCICHUA» - 84., « AnreOpandecKkre BhIPOKEHU» - S4., «YpaBHEHUS
U HepaBeHCTBay - 114., « DyHKIUMW» - 24., @ TAKKE HA MIOBTOpEHUE -84.



COAEPXAHUE OBYUYEHUA

Yucaa v BbIYMCICHUS

KBaapatueiii kopenb u3 uucia. [loHsTue 00 uUppalMOHAIBHOM YHUCIHE.
JlecaTuuHble TPUOIMKEHHST UppallMoOHaIbHBIX uncesl. CBoMCTBa apumMeTHIecKux
KBaJpaTHBIX KOPHEH U UX NMPUMEHEHUE K MPEe0Opa30BaHUIO YUCIOBBIX BhIPAKCHUN
Y BBIYUCIICHUAM. [[€MCTBUTEIIbHBIC YHUCIIA.

Crenens ¢ 1enpIM nokasaTesneM u €€ cporictBa. CTaHIapTHas 3aIlldCh YNCIA.

AJire0panyvecKue BbIpaKeHHU s

KBagpaTHplii  TpEXWiIeH, pa3JIOKEHHE  KBAJAPATHOIO TpPEXWIEHA HaA
MHOKUTEJIH.

Anrebpandeckass apoOb. (OCHOBHOE CBOWMCTBO anredpanyeckoi Japoowu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanrionanpHbIe BRIpAXKCHHS U UX TIPe0Opa3OBaHUE.

YpaBHeHUsS ¥ HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢Qopmyna KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWUHBIM U KBAJIPATHBIM.
[Ipocreiinue ApoOHO-paIlMOHATbHBIE YPABHEHHUS.

I'paduueckas mHTEpHpeTanvs ypaBHEHUN C ABYMsI NEPEMEHHBIMU M CHUCTEM
JUHEWHBIX ypaBHEHUW C JBYMsS NE€peMEHHbIMH. l[IpuMepnl pelieHus cucteM
HEJIMHENUHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckuM CriocoOoM.

YuciioBele HEPABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEpPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JINHEHBIX HEPABEHCTB C OJJTHON EPEMEHHOM.

DyHKIUMN

[lonsitue ¢yukmuu. OOIacTh OMNpeAeNeHus W MHOXKECTBO 3HAUYCHHI
¢ynkiuu. CriocoObl 3a1anus QyHKITHA.

I'padpux dbynkuuu. YUrenne cpoiictB dyHkuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHNA, OTPAXKAIONUX peaTbHbIC MPOIECCHI.

OYHKIHUM, OINHUCHIBAIOUIME TMPSAMYHD M OOpaTHYIO MNPONOPLUHUOHAIIbHBIC
3aBrCHMOCTH, MX rpaduku. yukmun Y = X2, y = X3, y = VX, y=|x|. I'paduaeckoe
pElIEHUE YPABHEHUM U CUCTEM YPABHECHUU.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MPOrpaMMmbl  y4eOHOTO Kypca
«Anrebpa» XapaKkTepu3yloTCcs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTHXKEHHSIM  POCCHUHCKUX
MaTEMaTUKOB U POCCHICKON MaTeMaTH4eCKOW WIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpak/laHWHA W peallu3allii ero
npaB, TMPEACTAaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (YyHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKd, OCO3HAHHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HHU JUIS YCIEIIHOW mpodeccroHaabHON
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HOMOLMOHAJIBHOMY U  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUN, PACCYKICHHUM, YMEHHIO BHUIETbH
MaTeMaTU4YeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYeIOBEKa, MPUPOABI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTHYECKOM HAyKHM Kak cQepbl YeI0BE4YECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTHUS LMBHJIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTUYECKON KYJIbTYpOHl KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEIEHHUA  3J0pOBOro  oOpa3a KM3HU  (310pOBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEeHUEe MaTeMaTUUYeCKUX 3HAHUU JJIs pEelIeHUs 3a7ad
B 00JJaCTH COXPAHHOCTU OKpY’Kalolled cpefbl, IUIAHUPOBAHUS TMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld cpeabl, OCO3HAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIIOMMMCS YCJOBHUAM CONMAJIbHON W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTHCS y NPYTUX JIIOJEH, MpuoOperaTh B COBMECTHOM IESTEIBHOCTU
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoOBaTH UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACHUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUs W JAEUCTBHS, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NocieACTBUSA, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBU:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYIHPOBATH
ONpeNesiecHUs]  TOHSTUH, YCTaHABIMBATh CYLIECTBEHHBIM  MPHU3HAK
KJ1Iaccu(puKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCHPUHUMATH, (POPMYIUPOBATH U  MPEOOPa30OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHBIE W OTPULATEIbHbIC, €AMHUYHBIC, YacCTHbIE M OOIIueE,
YCIJIOBHBIE;



BBISIBISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpoTUBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHUS ~ 3aKOHOMEPHOCTEH  H
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUHN IO aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTUYeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHbBIE PACCYKIACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMAHTOB pEIIeHUs, BHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTebCKNE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKANA WHCTPYMEHT ITO3HAHUS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITETTHO yCTaHABIMBaTh WCKOMOE U JlaHHOe, (OPMHUPOBATH
THITOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHCHHE;

NPOBOJIUTH IO CaMOCTOSTEIbHO COCTaBICHHOMY IUIAHY HECJIOKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTamM
NPOBEACHHOTO HAOIIOJEHUS, MCCIEAOBaHUs, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE TMPOIECCa, a TAKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a0a49H;

BBIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
WHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIpEICTaBICHNUS;

BbIOMpaTh QopMy mpenctaBieHus WHHOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJadyd  CXeMaMH, JuarpaMMaMy, WHOW TpapuKkod W ux
KOMOWHAIIMSIMU,

OIICHWBATh HAAEKHOCTH WHOOPMAIMN TIO KPUTEPHUSM, MPEIT0KCHHBIM
yauTeIeM WiIH cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHHKaTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHLIe IleﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH M LIETSIMUA OOIIECHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS TIO
X0y peIICHUS 3a]1a4l, KOMMEHTHUPOBATh MMOTYYCHHBIA PE3YIbTAT;

B X0JI¢ 00CYXICHHS 3a]1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIacMoi 3aJa4r, BRICKA3bIBATh UJICH, HAIICJICHHBIC HA TIOUCK
pEIICHMS, COIOCTAaBIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pE3yJbTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOEKTa,  CaMOCTOSTEIBLHO  BHIOMpaTh  (opMmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MaTEMaTHYCCKUX
3ajad;

NPUHUMAThH 1ICJIb COBMECTHOH JCATCIBPHOCTH, INIAHUPOBATh OPTaHHU3AIUIO
COBMECTHOW paboThl, pacmpenensiTb BHUABI padoOT, OTOBapUBATHCA,
00CyXJ1aTh TPOIECC U Pe3yJbTaT padoThl, 0000IIaTh MHEHHS HECKOJIBKHUX
JIFOIeH;

y4acTBOBaTh B TPYNNoOBBIX (opmax paboTel (0OCyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpMbl W JPYTU€), BBINOJIHATH CBOIO YacTh
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyYIHMPOBAaHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHBIE YHHBeEpPCAJIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIAH, AJITOPUTM PEUICHUs 3adadyd (WU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCoOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOYW HH(pOPMAIIUH.

CﬂMOKOHTpOﬂb, AMOIHMOHAJIbHBIN UHTEJJIEKT:

BJIAJETh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTpPOJS Mpoluecca U
pe3yJibTaTa pEelIeHUsI MATEMAaTHYECKOW 3a1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NPU PEIICHUH
3a7a4d, BHOCUTb KOPPEKTHUBBI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa ACATEIBHOCTH MOCTABICHHOW LEIH
U YCIIOBUSIM, OOBSICHITH MPUYUHBI TOCTHKEHUS WIIA HEJOCTHKEHUS LETH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 8 kiiacce OOy4yalIIMIICS TMOTYYUT CIEAYIOIIHUE
MPEIMETHBIE PE3YIIbTATHI:

Yucsia v BLIYUCTICHUS

Hcnonb3oBaTh HavyaIbHBIE TMPEACTABICHHUS O MHOECTBE JACHCTBUTEIBHBIX
quces IS CPaBHEHUS, OKPYTJCHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIHHBIC
4yCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpumensTs mnoHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIE KOPHH, HCIOJIb3YS TMPU HEOOXOJUMOCTH KaJIbKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHusi BBIPAKEHUM, COJEpIKANIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEM.

Hcnons3oBaTh 3amucu OOJBIIMX W MAJIBIX YHUCENI ¢ TOMOIIBIO JAECATUYHBIX
npoOeii u creneHedt yucia 10.

AJire0panyvecKne BbIPaKeHH s

[IpyMeHATh TMOHSATHE CTENEHM C IEJIbIM  T0Ka3aTesieM, BBIMOJHSITh
npeoOpa3oBaHus BBIPAKEHUM, COJIEPKAIIUX CTETICHU C IEJIBIM TTOKa3aTeJIeM.

BbINONIHATE TOXKJIECTBEHHBIE MPeoOpa30BaHUs PAlMOHANBHBIX BBIPAKEHU N
Ha OCHOBE IpaBWJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpanyecKUMu IpoOsMH.

PacknaapiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKUTEIU.

[TpumensTs npeoOpazoBaHusl BEIPAKEHUN I PELISHUs pa3IMYHbIX 3a/1ay U3
MaTE€MAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEaJTbHON MPAKTHKHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE YpaBHEHUS M PallMOHAIbHBIE YpaBHEHHS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPABHEHUMU C IByMsI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUNW U CUCTEM YPAaBHEHHM, B
TOM YHUCJI€ C TPUMEHEHHEM rpadUyecKuX MpeCcTaBiIeHU (yCTaHABIUBATh, UMEET
JM ypaBHECHHUE WJIM CHUCTEMA YPABHEHUM PELIEHUs, €CIUM HMEET, TO CKOJBKO, U
npoyee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1adu K €€ anreOpanveckoit
MOJIEJIA C TIOMOIIBK) COCTAaBJICHHWS YPAaBHEHHUs WA CHUCTEMbl YpaBHECHUHU,
MHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4 MOJYYEHHBIN PE3yJIbTaT.

[IprMeHATP CBOWCTBA YHCIOBBIX HEPABEHCTB ISl CPAaBHEHUsS, OLICHKH,
pelarh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, /1aBaTh
rpaMyecKyl0 WUIIOCTPAllMI0 MHOXECTBa pPEHICHUH HEPaBEeHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIUHN

[lonuMaTe ¥ KCMONAB30BaTh (PYHKIMOHAIbHBIE MOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHMSI), ONPEACNSTh 3HaueHWe (YHKIUU MO 3HAYEHUIO
apryMeHTa, onpeensaTh CBOMCTBa (YHKIMU O €€ Tpaduky.



Ctpoutb rpapuku 37aeMeHTapHbIX QYHKIUNA BUJA:

y = kiX, y = X2, y = x3,y = x|, Yy = VX, oIucbIBaTh CBOWCTBa YHCIOBON
dbyHkuu no e€ rpaduxy.

TEMATHUYECKOE IIJTAHUPOBAHUE

Ne n/m | HammeHoBaHMe pasnena/TeMbl KomnuectBo | DnekrponHsie  (IuppOBHIC)
4acoB 00pa3oBaTeIbHBIC PECYPCHI
1 Anrebpandeckue BBIDOKEHUA. | o bubmmoreka LIOK
AnreOpaundeckas 1po0b https://m.edsoo.ru/7f417af8
bubmmoreka [HOK
2 Uucna u Beruucienus. KagpaTHeie KOpHU 20 https://m. edsoo.ru/7f417af8
3 Uucna u BeramciieHus. CTeneHb C IMEIBIM 10 bubmmoteka [HOK
IIOKa3aTeNeM https://m.edsoo.ru/7f417af8
4 AnrebOpandeckue BbeipaxkeHus. KBamparHbiid 5 bubnuoteka [HOK
TPEXUWICH https://m.edsoo.ru/7f417af8
5 VpaBHeHuss u HepaBeHCTBAa. KBanpaTHbie 18 bubnuoteka HOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VpaBHeHuss u  HepaBeHCTBA. (CuUCTEMBI 18 bubnuoteka [HOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bubnmmoreka I[HOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 15 https://m.edsoo.ru/7f417af8
bubnmmoreka I[HOK
8 Oyukiu. OCHOBHBIC TIOHATHUS 5 https://m. edsoo.ru/7f417af8
bubnmmoreka I[HOK
J Pynxuun. Iucnosie GyHKumum 1 https://m.edsoo.ru/7f417af8
bubnuoreka [HOK
10 [osTopenne n 0dodmenue 14 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB IIO 136

ITPOTPAMME
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