MHUHHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MHUHUCTEPCTBO OBPA3OBAHUSA U HAYKH PX
MyHununajbHoe 0101KeTHOe 0011e00pa3oBaTe/ibHOE YUPeKIeHUe
MYHUIMIIAJBHOr0 o0pa3oBanus r. CagsHOropck
cpeaHsisi o0meodOpa3oBarTebHas MIK0JIa Ne6

PACCMOTPEHO
pykoBoutens HIMO

Caburosa C.1.

npoTokoy Nel
oT «31» 08 2023 r.

COI''TACOBAHO YTBEPX/IEHO
3aMecTHTeNb TUPEKTOPA T10 HupexTop
YBP

JIaBop 1.B. bornanosa O.B.
npoTokoi Nel [Tpuka3 Nel

ot «30» 08 2023 r. ot «30» 08 2023 1.

Mopnuncano yudposoi

BOF,U,aHOBa OKcaHa nognucbto: borgaHoea OkcaHa

BanepuiesHa
BaﬂeleeBHa [ara: 2023.09.28 11:07:16 +07'00"

PABOYAS ITPOTPAMMA

(ID 3323540)

y4eOHOro Kypca «Ajareopa»

TSl 00yJaroIuxcs 9 Kj1accoB

r. Cassnoropck 2023r.



HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISeTCS OOHUM U3 ONOPHBIX KYypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECIEeUnBAET U3YUEHUE JIPYTUX TUCLUUILUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTapHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOAOJDKEHUsI 00pa30BaHUs U B MMOBCETHEBHOM kU3HU. Pa3BuTHe y o0ydarommxcs
HAYYHBIX TIPEJCTABICHUHA O TMPOUCXOKICHHH W CYIIHOCTH anredpandecKux
abcTpakiuii, crmoco0e OTpaXxeHUs MaTEMAaTUYECKOM HayKOM SIBJIEHUM M MPOLIECCOB
B MpUpOAEe U OOIIecTBE, POJIM MATEMaTHYECKOTO0 MOJEIHPOBAHUS B HAYyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
M Ka4eCTB MBIIUICHHsI, HEOOXOUMBIX JIJISl aJaNnTallid B COBPEMEHHOM ITU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrneunBaeT pa3BUTHE YMEHHs HaOJI0/aTh,
CpaBHMBaTh, HAaXOJWTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JCHCTBUSI M BBIBOJBI,
dopmynupoBath yTBepxKAcHUS. OCBOSHUE Kypca anreOpbl 00eCTieYrBacT pa3BUTHE
JIOTUYECKOTO MBINUICHHS OOYYarOIIMXCsl: OHHM HCIONB3YIOT JeAYKTUBHBIE WU
WHIYKTUBHBIC PACCyKICHHsI, 0000IICHIEe W KOHKPETH3alln0, a0CTparupoBaHUe M
ananoruto. OOyueHwe  anreOpe  mpenamojaraeT  3HAUYUTENBHBIH  00BEM
CaMOCTOSITENIbHON ~ JICSITEIBHOCTH  OOYYaIOLINXCS, TOATOMY CaMOCTOSTENBHOE
pelIeHne 3aa4 SBJSEeTCs pean3anueil 1eITeIbHOCTHOTO MIPUHIUIIA 00YYEeHUSI.

B cTpykType nporpammel yaeOHOTro Kypca «Anredpay i1 OCHOBHOT'O 00IIIETO

00pa30BaHUs OCHOBHOE MECTO 3aHUMAIOT COJEPKATeIbHO-METOJUYECKUE JTUHUU:
«Hucna u BBIYUCICHUS,
«Anrebpandeckue BBIPAKEHUA», «YPaBHEHUS UM HEPaBEHCTBa», «DYHKIUNY.
Kaxnmas w3 53TUX COAEpKATEIbHO-METOJUYECKUX JIMHUM pa3BUBAeTCi Ha
OPOTSHKEHUU TPEX JIET U3YyUYEHHs Kypca, B3aUMOJEHUCTBYS C IPYTUMU €r0 JIMHUSIMU.
B xonme wu3yueHus ydeOHOTO Kypca OOYYarONIMMCS TPHUXOAUTCS JIOTMYECKH
paccyX1aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSA3M € 3TUM B
nporpaMMmy ydeOHOro Kypca «AnreOpa» BKIIOYEHBI HEKOTOPbHIE OCHOBBI JIOTHKH,
MPEACTAaBICHHBIE BO BCEX OCHOBHBIX pa3/iellax MaTeMaTUYECKOro oOpa3oBaHUS U
CIIOCOOCTBYIOIIME  OBJAJEHUIO  OOy4YalOMIMMHUCS  OCHOB  YHUBEPCAJIbHOTO
MareMaTH4eckoro s3bika. CoaepKaTelbHONM W CTPYKTYPHOH OCOOEHHOCTHIO
y4e0HOTO Kypca «Anredpay sSBISETCS €ro UHTErPUPOBAHHBIN XapakTep.

Conepxanue nuHUM «YHucma W BBIYMCICHUS» CIY>KUT OCHOBOM 1St
JTATBHEUIIIET0 M3yYeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYaroONIUXCS
JIOTUYECKOTO MBINIICHUS, (POPMHUPOBAHUIO YMEHHSI TTOIH30BATHCA aJTOPUTMAaMHU, a
TaK)Ke MPUOOPETEHUIO MTPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX JIJISi TIOBCETHEBHOU
KU3HU. Pa3BuTHE MOHATHS O YKCIE HA YPOBHE OCHOBHOTO OOIIErO 0Opa3oBaHUs
CBS3aHO C PAIMOHAIBHBIMU WU HMPPALMOHAIBHBIMU 4YHUCIaMU, (HOPMUPOBAHHUEM
MPEJICTABIECHUN O JEUCTBUTEIBHOM 4YHCJE. 3aBEPUICHHE OCBOCHHS YHUCIOBOU
JIMHUHM OTHECEHO K CpelHeEMY 0011emMy 00pa30BaHHIO.

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



MaTEeMaTHYECKOTO ammapara, HeOOXOIMMOTO [JIsl pEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TIPEMETOB M TMPAKTHUKO- OPHUEHTHUPOBAaHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHMsl y4eOHBI MaTepual TpYNIHUPYETCS BOKPYT
palMOHANBHBIX BBIpaKEHUH. Anredpa JEeMOHCTPHPYET 3HAUCHUE MATEMaTUKH Kak
A3bIKa ISl TIOCTPOEHUS MaTeMaTUYECKUX MOJeNield, OMHUCaHUsl MPOIECCOB H
SABIICHUI peadpbHOro MwHpa. B 3amaum oOydeHus anreOpe BXOMSAT TaKkKe
JalbHEHIIee pa3BUTHE aNTOPUTMUYECKOTO MBIIUICHUS, HEOOXOIWMOTO, B
YaCTHOCTH, JJII OCBOCHHS Kypca HWH(OPMATHKH, W OBJAJCHHE HaBBIKAMH
JIeNYKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBaHre CUMBOIBHBIX (JOPM CTIOCOOCTBYET
Pa3BUTHUIO BOOOpaKEHUSsI, CIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPYECTBY.

Conepxxanue (GyHKIMOHATBHO-TpaUUYECKON JIMHUM HALEJICHO Ha MOJIyYeHHE
oOy4JaromMMHCS 3HaHUW O (QYHKIMSAX KaK BaKHEHIIEH MaTeMaTH4ecKoW MOJAENH
JUTSL ONTMCAHUS U MCCIIEIOBAaHUSI Pa3HOOOPa3HbIX MPOLIECCOB U SBICHUMN B IPUPOIE U
obmecte. M3yueHune wmarepuana cHocoOCTBYET PA3BUTHIO Yy OOydaroUIuxcs
YMEHUS UCIIOJIb30BATh PA3JINYHbBIE BBIPA3UTEIbHBIE CPEJCTBA A3bIKA MATEMATUKH —
CJIOBECHBIE, CHMBOJHMYECKHE, TIpauyeckue, BHOCUT BKJIaA B (HOpMHpPOBaHUE
IPEACTABICHUI O PO MATEMATHUKHU B Pa3BUTUU IUBUIIN3ALUN UKYIBTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 Kiaccax wH3ydaeTcsi Y4eOHBIM Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CICAYIOIIME OCHOBHBIE pa3/IeNbl COJEPKAHUS:
«Yucrna W BBIYUCIHCHUS», «AJTeOpanvecKkue BBIPAKECHHS», «YpaBHEHUS U
HEpaBEHCTBa», « DYHKITUNY.

Ha msyuenne yueGHOro kypca «Anredbpa» orBoautcs B 9 kiacce — 102 vaca
(3 yaca B HezeIMIO).



COAEPKXAHME OBYYEHUS
Yucia 1 BLIYMCJICHUSA

PanrionanbHbie ynciia, UppalMoHaIbHbIE YUCJIa, KOHEYHbIE U OECKOHEUHbIC
JeCATUYHbIE ApoOU. MHOXKECTBO NEUCTBUTEILHBIX YUCEN, IEUCTBUTEIbHBIC YHCIIA
KaKk OeCKOHEYHbIC JeCSITUYHBbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXY MHOXKECTBOM JICMCTBUTENBHBIXYACEI U KOOPAUHATHOU MPSIMOM.

CpaBHeHI/Ie HeﬁCTBHTeHBHBIX qHuCcelI, apI/I(i)MeTI/IquKI/IG ﬂeﬁCTBHH C
HeﬁCTBHTCHBHBIMH YUCJIIaMH.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, JUTUTEILHOCTH IPOLIECCOB B
okpyxkatorieM mupe. [IpubmmkéHHOe 3HaY€HUE BEIUMYHHBI, TOUHOCTh

npubmmxeHus. OKpyrieHue 4duces.
[Ipukuaka v olleHKa pe3yabTaTOB BEIYMCICHUN.

YpaBHeHUsI U HEPABEHCTBA

JIuneriHoe ypaBHeHHE. PenieHne ypaBHEHUH, CBOASAIIMXCS K TUHEHHBIM.

KBangpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOASIIMXCS K KBaJIpPaTHBIM.
bukBagpatHoe ypaBHeHue. [IpuMepsl pelieHrsl ypaBHEHUU TPEThEU U YETBEPTOU
CTEINEHEN pa3JIoKEHNEM Ha MHOKHUTEIH.

Pemenrie npoOHO-pallMOHANIBHBIX ypaBHEHMM. PereHue TEeKCTOBBIX 3ajad
anreOpanyecKuMMETOI0M.

VYpaBHeHUE ¢ IByMSI MEpEMEHHBIMU U ero Trpaduk. Pemenue cucreM nByx
JIMHEWHBIX YPAaBHEHUH C JBYMS MIEPEMEHHBIMU. PelieHre cuctem JIByX ypaBHEHHH,
OJIHO W3 KOTOPBIX JMHEHHOE, a Jpyroe — BTOpOM cremeHu. [ 'padudeckas
VMHTEPNPETALNS CUCTEMBI YPABHEHUH C IByMsI IEPEMEHHBIMH.

Pemenue TekcToBbIX 3amay  anreOpamdeckuMm — crmocobom.  Yuciobie
HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM INEpEeMEHHOW. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW mepeMeHHOM. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wuHTEpHpeTanus HEPABEHCTB M CHUCTEM HEPaBEHCTB C JABYMS
MIEPEMEHHBIMMU.

DyHKIUA

KBagpatnunas ¢yukuus, e€ rpaduk u cpoiicTBa. [lapabona, KoopaUHATHI
BEPUIMHBI TapadoJibl, 0Cb CAMMETPHUH MapadoIbl.



I'padukn pymxumii: y=kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| , m ux
CBOMCTBA.

YuciioBbIE MOCTE10BATEIBHOCTH U POrPecCHu

[lonsiTHE YMCIOBOW TOCIJIEIOBATEIBHOCTH. 3aJaHUE€ IOCIEI0BATEIbHOCTH
peKyppeHTHOH hopMyIoit u popmysioi n-ro wieHa.

Apudpmernyeckas U reoMmerpuyeckas mnporpeccuu. dopmynsl n-ro uieHa
apu(pMETUIECKON U TeOMETPUUYECKON TPOrpecCcuii, CYMMbI TIEPBBIX 7 UJICHOB.

N300pakeHne 4ieHOB apu(METHUYEeCKOW M TEeOMETPUYECKON Mporpeccuit
TOYKaMHM HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIA U 3KCIIOHEHLMAJIBHBIA POCT.
CiioHBIE IPOLEHTHI.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

JIn4YHOCTHBIE Ppe3yJibTaThl OCBOCHHUS NPOrpaMMbl  yuyeOHOro Kypca
«AnreOpa»XapakTepU3yIOTCS:

1) naTpuoTnyeckoe BOCIMTAHNE:

OPOSIBIEHUEM HWHTEpeca K NPOLIOMY M  HACTOSLIEMY POCCHMCKOMN
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHWEM K JIOCTHKEHHMSIM  POCCUICKHX
MAaTE€MAaTHUKOB U POCCUICKONW MAaTeMaTM4YEeCKOW IIKOJbI, K HMCHOJb30BAaHUIO ITHUX
JTOCTHKEHUH B JPYTUX HayKax M MPUKIAIHbIX cPepax;

2) rpa:aaHCcKoe 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 O0IIecCTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPaKTUYECKUM IIPUMEHEHHUEM JIOCTHKEHUN HAyKH, OCO3HAHUEM BaXXHOCTU
MOPaJIbHO-3TUYECKUX NMPUHIUIIOB B AEATEIBHOCTHA YUYEHOIO;

3) Tpy10BOE BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YacTHE B PELICHUHM MPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIMpaBICHHOCTH, OCO3HAHUEM BAXHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHUs HAa NPOTSHKCHUHM BCEW JKM3HMU JJIA YCIHENTHON TpodeccHoHaIbHOU
JESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHIWBUIYAIHHOU TPAEKTOPUHU 00pa30BaHMS M KU3HEHHBIX TUTAHOB C
y4ETOM JIMUHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4)rcTeTHUECKOE BOCIINTAHHE:

CIIOCOOHOCTBIO K  OMOIMOHAIIBHOMY M 3CTETHUYECKOMY  BOCTIPHSITHIO
MaTeMaTUYeCKuX OOBEKTOB, 3aJad, PEUICHUH, PACCYKICHHA, YMEHUIO BHUICTH
MAaTEMaTHYECKHE 3aKOHOMEPHOCTH BUCKYCCTBE;

5) HEHHOCTH HAYYHOTO MMO3HAHUSA:

OpUEHTAallMEd B JACATEIIBHOCTA HA COBPEMEHHYI) CHUCTEMY Hay4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUSI YEIOBEKA, MPUPOILI U
oOllecTBa, MOHMMAHUEM MATEeMaTUYECKOM HAayKu Kak cdepbl YeJI0BEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3BUTHUS W 3HAYUMOCTH I PAa3BUTHUS LIMBUIM3ALINHU,
OBJIQJICHUEM SI3bIKOM MAaTE€MaTUKU U MAaTE€MaTHYECKOW KYJIbTYpPOW KaK CpPEICTBOM
MO3HAHUSI MHPA, OBJAJCHUEM MPOCTEHIINMHU HAaBBIKAMU HCCIIEI0BATEIbCKON



IeSITebHOCTH;
6) pusuyeckoe BocnUTaHNe, (POPMUPOBAHNE KYJbTYPbI 310POBbS U
IMOLMOHAIBHOT00./1ar oMoy Hs:

TOTOBHOCTBIO MPUMEHSATh MaTE€MaTUYECKHE 3HAHUS B HHTEpecax CBOETrO
3I0pOBbSl, BEIEHUSA  300poBOro  oOpa3za KM3HM  (310pOBOE  IIUTAHHE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATHUM M OTHAbIXa, peryisipHas (¢usnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKAa peQIEKCHUU, MPU3HAHUEM CBOETO
[IpaBa Ha OIIMOKY U TAKOTO K€ IpaBa JpPyroro 4ejoBeKa;

7)3k0J10rH4YeCKO€e BOCIIUTAHME:

OpHEHTAalMEN HA TPUMEHEHNE MAaTEMAaTUUECKUX 3HAHUM U1l pelIeHus 3a7a4 B
00J1acTU COXPAaHHOCTH OKPY KAIOIICH Cpelibl, TJIAHUPOBAHUS MOCTYIKOB M OLICHKU
UX BO3MOJKHBIX MOCIECTBHUH ISl OKPYXKAIOIIEH Cpeibl, OCO3HAHUEM TJI00aTHbHOTO
XapaKTepa dKOJOTUUECKUX POoOJIeM U MyTel UX PEeIICHUS;

8) amanTanus K U3MEHSIOIIMMCSH YCJIOBUAM COUMAJIbHOW M MPHUPOIHOI

cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIIOBHSIX HEONPEAECIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOE€l KOMIIETEHTHOCTH 4Y€pE3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCJIE
YMEHHE YYUTBHCS y JPYTuX JIOAeH, mpuodperaTh B COBMECTHOM NeSITENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONbITA IPYTUX;

HEOOXOMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWUH, B TOM YHCIE
bopMynHpoBaTh UIIEU, TIOHATHS, TUIIOTE3bI 00 0OBEKTAX U SIBICHUSNX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(QUIUTHI COOCTBEHHBIX 3HAHUNA W
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIOD  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOUIUHA KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMBbIE PEIICHUS W JCHUCTBUA, (HOPMYIUPOBATH W OICHUBATh PUCKH H
MOCJIeNICTBUSA, (OPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI
ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC YYeOHbIe 1eliCTBUSA
ba3oBble Jiornyeckme AeicTBUA:

e BBISBISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMaTUUYECKHX
O0OBEKTOB, TOHSATUM, OTHONICHUNW MEXAYy MOHATUIMHU, (POPMYIUPOBATH
ONpeNiesiecHUs]  TMOHSATUM,  yCTaHABIMBATh  CYHIECTBEHHBIM  MPU3HAK
KJlaccupuKauu, OCHOBaHMS JUIsi OOOOIIECHHUSI W CpPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCHpPUHUMATH, (HOPMYIHPOBATH U  NPEOOPA3OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHbIE U OTpPULATENbHbIC, €IUHUYHbIE, YaCTHbIE M OOIIue,



YCIIOBHBIE;

BBISIBISTh ~ MaT€MaTHYeCKHE  3aKOHOMEPHOCTH, B3aMMOCBSA3M U
npotuBopeursi B (akTax, JaHHBIX, HAOMIOACHUSAX M YTBEPKACHUSIX,
npeajaraTb KpUTEPUHU ISl BBISIBICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIA;
JenaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIYyKTUBHBIX U
UHAYKTHUBHBIX yMO3aKIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa30bupaTh J10Ka3aTENbCTBA MAaTEMATUUYECKUX YTBEPKIECHUU (IpsIMbIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOATEIbHO HECIIOXKHbBIE J0Ka3aTeIbCTBA
MaTEeMaTUYECKUX (PAKTOB, BBICTPAUBATh APryMEHTALMIO, MPUBOJUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIEHUS;
BbIOMpaTh crmocod pelieHus ydeOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BapMaHTOB pEILIEHUs, BbIOMpaTh HauOonee MNOAXOJAUIMH C  y4€ToM
CaMOCTOSATEIBLHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKUE JeHCTBUS:

UCIIOJIB30BATh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOIIME MPOTHUBOpEUYUE, NpodiieMy,
CaMOCTOSAITEJIbHO ~ YCTAaHABIMBAaTh HCKOMOE U JIaHHOE, (POpPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATH CBOO MO3UIIUIO, MHEHUE;

IIPOBOJUTH II0 CaMOCTOSITEIIBHO COCTABJICHHOMY IIIAHY HECJIOXKHBIN
AKCIEPUMEHT, HEOOBILIOE UCCIIETOBAaHUE MO YCTAHOBJICHUIO OCOOEHHOCTEH
MaTeMaTUYECKOTO 00bEKTA,3aBUCUMOCTEN 0OBEKTOB MEXY COOOM;

CaMoCTOSITeTFHO (POPMYITHPOBATH OOOOIICHHSI M BBIBOABI MO PE3yJIbTaTaM
NPOBEACHHOTO HAOJIONIEHUS, HCCICIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB U 000O0IIECHHUIA;
IPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE TIpoOIecca, a TaKXKE BBIIBUTATH
IPE/IONI0KEHUS OETO Pa3BUTHH B HOBBIX yCIIOBHSX.

PabGora ¢ undopmanueii:

BBISBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTH MH(MOPMAITNH, JaHHBIX,
HEOOXOIUMBIX I PEIICHUS 3a1a9H;

BBIOMpATh, aHATTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH
UH(GOPMAIINIO PA3IMYHBIX BUIOB U (DOPM TPE/ICTABICHUS;

BbIOMpaTh QopMy MpeacTaBiIeHUS HHPOPMAIUA ¥ WLTIOCTPUPOBATH
perraemMbie 3aJauncXxeMamMu, TuarpaMmMaMu, HHOU rpauKoi 1 ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU TIO KPUTEPHUSIM, MPEATIOKECHHBIM
yauTesaeM Winc(HopMyITupoBaHHBIM CAMOCTOSTENHHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHI

BOCIIPUHUMATH U (OPMYIIUPOBATH CYKJECHHSI B COOTBETCTBUU C YCIOBUSIMU
U LIeJIAMU OOILIeHUS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUSI B
YCTHBIX M MNHUCBMEHHBIX TEKCTaX, HAaBaTh IOSCHEHUS MO XOAY PEIICHUA
3a7]a4i, KOMMEHTUPOBATH MOJYYECHHBIN PE3YJIbTAT;



B XOJle¢ 00CYXXIEHUS 3a/JaBaTh BOMPOCHI MO CYLIECTBY OOCYKIaeMOU TEMBI,
npoO0JIeMBbl, pelaeMoi 3aJaud, BbICKa3bIBaTh HJIEH, HAICJICHHbIE HA MOMCK
pElIeHMs, COMNOCTaBIATh CBOM CYXICHHMS C CYXICHHSIMH JPYrHX
YYaCTHUKOB Juajnora, oOHapyXHBaThb pa3JIMuUe€ M CXOJCTBO MO3UIIMI, B
KOpPpEKTHOU (hopme HopMyIupoBaTh pa3HOTIACHUs, CBOM BO3PAKEHHUS;
NPEICTABIATh PE3YJbTAaThl PEIICHUS 3a/1a4, SKCIIEPUMEHTA, UCCIIEI0BaHNU,
IPOEKTa, CAMOCTOSITEIbHO BHIOMPATh (DOPMAT BBICTYIUICHHS C YUETOM 3ajayu
Ipe3eHTAlMu U 0OCOOEHHOCTEH ayuTOpHUU;

NOHMMATh M UCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHON M MHAUBUAYATbHOM
paboThI MPU PEeIIeHUH YYeOHbIX MaTEMaTHYECKUX 3a/1aY;

OPUHUMATh LI€Jb COBMECTHOW AESATENbHOCTH, IUIAHMPOBATH OPraHU3ALMIO
COBMECTHOW paboThl, pacnpenensTb BUAbl padoT, JOroBapUBaThCH,
o0CyXJlaTh MPOLECC U pe3ybTaT padoThl, 0000IaTh MHEHHUS HECKOJIbKHUX
JIIOACH;

y4acTBOBaTh B TIpynmoBbIX (opmax paboTel (0OCyXKIaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE€ IITYPMBI U JIPYTUE), BHIMOIHATH CBOIO YacTh pabOThI
U KOODAMHUPOBATH CBOM JCHCTBUSA C JAPYTMMH 4YJI€HaMU KOMAaHJbI,
OLICHMBATh KAadyeCTBO CBOETO BKJIaJa B OOLIMH MPOAYKT O KPUTEPHUSIM,
c(hOpMYIHPOBAHHBIM YYaCTHUKAMHU B3aMMOI€UCTBHSI.

PerynsiTuBHbIe YHHBeEpPCAJIbHbIE YUeOHbIe

neiictBust CaMoopranu3anus:

CaMOCTOSITEIBHO COCTABJISITh IUJIAH, AJITOPUTM pEUIEHUs 3afadyu (WIA €ro
4acTh), BBIOMpATh CMOCOO pEIIeHUs ¢ y4ETOM HMEIOIIHUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTh M KOPPEKTUPOBATH
BapUaHTHI PEeIICHUH ¢ y4éTOM HOBOM MH(OpMaIiu.

CaMOKOHTpOJIB, AMOIMOHAJIbHBbIN NHTENJIEKT:

BJIAJETh CIOCOOAMM CaMONPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3ysibTarTa
pELICHUsI MaTEMATUYECKOU 3a/1a4H;

IIPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHHUU 3aJ1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTH HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJCHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3YyJIbTaTa JNEATEIbHOCTH MOCTABICHHOW LEIH U
YCIOBUSAM, OOBSCHSTh MPUYUHBI JTOCTIDKCHHS WM HEIOCTH)KCHHS IIEIH,
HAXOJIUTh OIMOKY, aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koHmy oOydenuss B 9 kiacce oOydarOmIMiCAd TMOJYYUT CIEIyIOLIUE

MPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BLIYHCIEHUS

CpaBHI/IBaTB " yIIOpAJ0YUBATH PAlIMOHAJIBHBIC U UPPALIUMOHAIIBHBIC YU CJIA.



BoeinonHaTe  apudmMernyeckue ACHCTBUS C pAlMOHAIBHBIMU  UYHCIAMHU,
CcoueTass YCTHbIE MW IIMCBMEHHBIE TPUEMBI, BBINOJIHATH BBIYMCIEHUSA C
MpPPALMOHAIBHBIMU YUCIIaMU.

Haxomute 3HaueHus cCTEneHeW C LEAbIMUA IOKAa3aTelsIMU U KOPHEW,
BBIUMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OprTJISITB I[GﬁCTBPITGJIBHBIC 4YuCJia, BBIIIOJHATL IPUKUAKY PE3ylibTaTa
BBIHHCHGHHﬁ, OICHKY YHCJIOBBIX BBIpa)KeHHﬁ.

YpaBHeHUsS U HEPABEHCTBA

Pemiats nuHelHbIE U KBAIpAaTHBIE YPaBHEHHUS, YPABHEHHUSI, CBOJISAIINECS K HUM,
npocTeHIIe IpoOHO-pallMOHATbHBIE YPABHEHUS.

Pematbe cuctemsbl ABYX JIMHEMHBIX ypaBHeHI/If/'I C AByM:A IICPCMCHHBIMHU U
CUCTCMBI IBYX ypaBHeHHﬁ, B KOTOPBIX OAHO YPAaBHCHHC HC ABJISICTCA JIMHCVHBIM.

Pematrr TEKCTOBEIE 3aJa4un aJIP€6paPI‘{€CKPIM criocobom ¢ IIOMOIIIBIO
COCTABJICHUS YPAaBHCHUA UJIN CUCTCMBI JIBYX ypaBHCHI/Iﬁ C IBYM:A IICPCMCHHBIMU.

[IpoBoauTh mpocTeiline ucciieoBaHusl YpPaBHEHUN U CHCTEM ypaBHEHHM, B
TOM YHCJIE C PUMEHEHUEM I'paQUUecKuX MpeacTaBlieHul (yCTaHaBIUBATh, UMEET
JU ypaBHEHUE WM CHUCTeMa YPaBHEHUUW pEIIEHHUs, €CIM HUMEET, TO CKOJbKO, U
nmpouee).

Pemate nuHeliHbIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, H300paXkaTh
pEILICHUE HEPABEHCTB HA YHWCJIOBOW IIPSMOM, 3alMCHIBATH PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTeMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, U300pakaTh pELICHUE CHUCTEMBI
HEPABEHCTB Ha YUCJIOBOI MPSIMOM, 3aMKUChIBATh PEUIEHUE C ITOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPY PEIICHUH PA3JIMYHBIX 3a7a4.

DyHKUUN

PacrioznaBath (yHKIIMM W3yYEeHHBIX BHJOB. [loKa3biBaTh CXEMAaTHUYECKH
pPacmoioKeHHE Ha KOOPIMHATHOM TUIOCKOCTH TpadukoB GhyHKIMI BUa: y = kx, y =
kx + b,y =kix, y=ax> +bx + ¢, y = x>, y =Vx, y = ||, B 3aBucumoctn ot
3Ha4eHUI KO3 PUIMEHTOB, ONMKUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U u300pakaThb CXeMaTUYECKH TpaduKyd KBaApaTUUYHBIX ()YHKIIUH,
OMUCHIBATHCBOMCTBA KBAAPATUUHBIX (DYHKIUHU 110 UX rpadukam.

Pacno3naBath kBajpaTuyHylo (QyHKIUIO M0 Gopmysie, TPUBOAUTH TPUMEPHI



KBaIPaTUYHBIX QYHKLUUN U3 peagbHOU KU3HU, (PU3UKHU, TEOMETPHH.
YucJi0BbIC MOCIEA0BATEIBHOCTH H IIPOIrPECcCHH

Pacrio3HaBaTh apuPMETHUYECKYI0O W T'E€OMETPUUYECKYIO TPOTPECCHUU TPHU
pa3HbBIX Crlocobax 3agaHusl.

BbINOJNHATE  BBIYUCIEHUS C  HCHOJB30BaHMEM (QOpMyl n-ro ujeHa
apu(pMETHUYECKON U T€OMETPUUECKON MPOTrPECCUil, CYMMBI IEPBBIX N YJIECHOB.

I/I3o6pa>1<aTb YJICHBI ITOCIICA0OBATCIBbHOCTH TOYKaMHU Ha KOOpI[HHaTHOfI
IIJTIOCKOCTH.

Pemathk 3amaum, CBA3aHHBIC C YHMCIIOBBIMH IOCIEIOBATECILHOCTIMH, B TOM
YHCJIC 33/1aUd U3 PCaNbHON KHU3HM (C UCIOJIb30BAHUEM KaJIbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHIA).



TemaTrnueckoe IIIaHUPOBAHUE

9 xiacc
KoanyecTBO 4acos DJIeKTPOHHBbIE
HaumenoBanue
Ne a3/1eJI0OB U TeM K I (wnpposrie)
n/n pasx Beero OHTPOJIbHBIE lLIpaKTHUYECKHUE 06pazoBaTeabHbIe
NMPOrpaMmblI padoTsI padoThbI
pecypchl
Yucna u

| [BPIIHCICHHSL. 9 bu6mmoreka [{OK
JelicTBUTENBHBIC https://m.edsoo.ru/7f419d08
qucia
YpaBHeHusd u

, |HepaBeHCTBa. 14 | bubnuotexa [JOK
VYpaBHeHUs ¢ OHOM https://m.edsoo.ru/7f419d08
MePEMEHHO N

3 ZS a;feelfcﬁg 14 |1 bubmorexa LOK

p ' y https://m.edso0.ru/7f419d08
Cucremsl ypaBHEHUN
4 XS a;feelfcﬁan 16 |1 bubmmorexa HOK
p ' https://m.edsoo.ru/7f419d08
HepasencrBa
bu6moreka [IOK

> |Pyniunn 16 https://m.eds00.ru/7f419d08

6 YucmoBbie 15 1 bu6mmoreka [IOK
OCJIE€N0BATEIILHOCTHU https://m.edsoo.ru/7f419d08
[ToBTOpEHME,

7 00001IeHME, 13 1 bu6moreka [IOK
CHUCTEMAaTU3aIU https://m.edsoo.ru/7f419d08
3HAaHUU

OBUIEE

KOJIMYECTBO YACOB 102 |6 0

I10 ITTPOI'PAMME
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