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MHNOACHUTEJBHASA 3AIINCKA

AnantupoBaHHas paboyasi mporpaMma 1o nHGoOpMaTHKe Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusl COCTaBJIeHA Ha OCHOBE TPEOOBAHUI K pe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOTO OOMIET0 0Opa3oBaHMA,
npencraBieHHbix B @I'OC OO0, a Ttakxke (enepanbHOil paboueit MpOrpaMMel
Bocniutanus. IIporpamma coctaBineHa s oOydaromierocsi 8 Kiacca ¢ 3aep:KKOM
NCUXUYECKOTO  Pa3BUTUA C Y4YETOM MCHUXO(MU3MYECKUX OCOOCHHOCTEH U
WUHANBUYaJIbHBIX BO3MOKHOCTEN peOeHKa.

AnreOpa sBisieTCS OJIHUM U3 OIOPHBIX KYPCOB OCHOBHOIO  OOIIEro
oOpa3oBaHUs: OHa OOecHeunBaeT MU3y4YCHUE IPYTUX JUCLUHUILUINH, KaK €CTeCTBEHHO-
HAyYHOTO0, TaK ¥ TYMaHUTApHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOIUMO s
IpOAOHKeHUs 00pa30BaHMUS U B TOBCETHEBHOW *)u3HU. Pa3BuTHe y oOydarommxcs
HAy4YHBIX MPEACTABICHUH O TMPOUCXOXKIEHUU U CYIIHOCTU aireOpandecKkux
abcTpakuui, crocode OTpa)KeHUs] MaTeMaTUYeCKOW HAayKOW SIBJICHUM U MPOIIECCOB B
IpUpOJIe U OOIIECTBE, POJIU MATEMATUYECKOTO MOJEIIMPOBAHNS B HAYYHOM IIO3HAHUU
U B MPaKTUKE COCOOCTBYET (HOPMHUPOBAHHIO HAYYHOTO MHPOBO33PECHHS U KAYECTB
MBIIUICHHS, HEOOXOAUMBIX ISl aanTalid B COBPEMEHHOM IM(GPOBOM OOIIECTBE.
N3yuyenune anreOpbpl oOecrneuuBaeT pa3BUTUE YMEHMsI HaOM0JaTh, CPaBHHUBAT,
HaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUUHOCTU MBIIIJICHUS, CIIOCOOHOCTU
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOWM JCHCTBHS W BBIBOABI, (POPMYIHUPOBATH
yrBepxkAcHus. OcBOoeHHME Kypca anreOpbl 0OecleuuBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHUS] OOYYarOMIMXCSA: OHHM HCIONB3YIOT JEAYKTUBHBIE M HHIYKTUBHBIC
paccykJieHus, 000OIeHne M KOHKPETH3aIuio, abCTparupoBaHHE W aHAJIOTHIO.
OOydeHue anreOpe IMpeanoyaracT 3HAYUTCIBHBIM O00BEM  CaMOCTOSITEIHHOM
NEeSATEIbHOCTH O0YyYaroIIUXCsl, MOATOMY CAMOCTOSITENIbHOE PEIICHUE 3a]ay SBJISETCA
peanuzanuen e TeNbHOCTHOIO MPUHIMIIA OOYUYEHHS.

B crpykrype mporpaMmbl ydaeOHOTO Kypca «Anredpa» AJis OCHOBHOTO OOIIETo
oOpa30oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOAUYECKHE JTUHHUM:
«Yucna ¥ BBIYUCICHUS», «ANreOpandyeckue BBIPDAKEHUS», «YPaBHEHUA U
HEpaBeHCTBaY, « DyHkum». Kaxknas U3 3TUX copepKaTelTbHO-METOAMYECKUX TUHUMI
pa3BUBAETCA HA MPOTSHKEHUHU TPEX JIET U3yUEHUs Kypca, B3aUMOICHUCTBYS C IPYTHMH
ero JuHUAMH. B Xozme wu3yueHus ydeOHOro Kypca OOydYarolUMCS MPUXOAUTCS
JIOTUYECKH PACCyX1aTh, UCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsi3M C
THUM B TPOrpaMMy ydeOHOro Kypca «Aunredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKW, TPEACTABICHHBIE BO BCEX OCHOBHBIX pas3Jenax MaTeMaTHYeCKOTro
oOpa3oBaHHsI W  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOyYarolUMHCS  OCHOB
YHUBEPCAJIBHOTO MareMaThyeckoro s3bika. Copep aTelbHOM U CTPYKTYpHOM
OCOOEHHOCTBIO yueOHOro Kypca «Auredpay sBISIETCS €ro WHTErPUPOBAHHBIN
XapaKTep.



Conepxanve nuHUM «Yucna W BBIUKMCICHUS» CIYXKUT OCHOBOM ISt
JaJIbHEHIIIET0 W3Y4YeHHs] MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYaromuxcs
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHS IMOJIb30BATHCA AITOPUTMAMH, a
TaKKe NMPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl TTOBCEAHEBHOM
KU3HU. Pa3BuUTHE MOHATHS O 4YUCIE HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHUs
CBS3aHO C pAlMOHANBHBIMU W UPPAUOHATIBHBIMUA YHCIaMHU, (OPMUPOBAHUEM
MPEACTABICHUI O JEHCTBUTEIBHOM YHKCIE. 3aBEPIICHUE OCBOCHHS YHUCIOBOM JIMHUU
OTHECEHO K cpefiHeMy 00111eMy 00pa30BaHHUIO.

ConeprkaHue IByX aireOpandeckux JUHUN — «AlreOpandeckue BhIPaKEHUsD» U
«YpaBHEHHS] U HEPABEHCTBa» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOyUYaIOIMIUXCS
MaTEMaTHYECKOTro amnmapara, HEOOXOAMMOIo J[Uis pEIIeHHs 3aJad MaTeMAaTUKH,
CMEXHBIX MPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3aaa4. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3zoBaHusl y4e€OHBIH MaTepualn TPYNIUPYETCS BOKPYT pPaIlMOHAIIBHBIX
BBIpaKEeHU. Anredpa JIEMOHCTPUPYET 3HAYEHHWE MATEMATHKUA Kak s3bIKa JUIs
MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEINIEH, OMMCAHMS MTPOLIECCOB U SIBJICHUI PeanbHOrO
Mupa. B 3amaun o0OyuyeHuss anreOpe BXOIAT TaKXKe MNajbHEWIIEe pPa3BUTHE
AITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIUMOI0, B YaCTHOCTH, JUIsl OCBOEHUSI Kypca
uHDOpMATUKU, W  OBJAJICHUE  HABBIKAMU  JICIYKTUBHBIX  PaCCYKICHHM.
[IpeoOpa3oBanrue CHUMBOJIBHBIX (OPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHMs,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxanve (yHKIIMOHATBLHO-TPAPUUYECKONW JMHUM HAIEJICHO Ha TOJIy4eHUE
O0OyJaronMMUCs 3HaHUN 0 PYHKIUAX KaK BaKHEHIIeH MaTeMaTUYECKON MOACIH ISt
ONHCaHUsl U MCCIEIOBAHUSA Pa3HOOOPA3HBIX IMPOLECCOB M SIBICHUN B NPUPOJE U
obmectBe. 3yuenne marepuana crnocoOCTBYET Pa3BUTHIO y OOyUYaIOIMIMUXCS YMEHUS
HCIIOJIb30BaTh pAa3JIMYHbIE BBIPA3UTENbHBIE CpEACTBA S3bIKA MAaTEMAaTUKH —
CJIOBECHBIEC, CUMBOJMYECKHE, Tpaduyueckre, BHOCUT BKJIaJA B (OpMHpPOBaHUE
MIPEACTABJICHUM O POJIM MaTEMATHUKU B PA3BUTHH [TUBUIN3ALUN U KYJIbTYPHI.

CormacHo ydeOHOMY TIaHy B 7-9 Kiaccax u3y4aeTcss YYeOHBIH Kypce
«Anredpa», KOTOpBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3lielbl COACpPKAHUS:
«Uucna u  BBIUMCIHEHUS», «ANreOpandyeckue BbIpRXKECHUsS», «YpaBHEHUS U
HEpaBEHCTBA», «DyHKIIUMN.

Ha usyuyenue yuebHoro xypca «Anredpay» orBoautcs 306 yacoB: B 7 Kjacce —
102 yaca (3 gaca B Hegento), B 8 kiacce — 102 gaca (3 vaca B Henento), B 9 kinacce —
102 gaca (3 yaca B He/ieIIO).

COAEPKXAHUE OBYUYEHUA

Yucja v BLIYUCJICHUA
ParmonanpHbple 4uncna, UPpaMOHAIBHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIC
JeCATUYHbIC ApOoOU. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN, AEHCTBUTEIBHBIC YHCIIA



KaKk OeCKOHEYHbIEe JeCATHYHbIE ApoOu. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU IPSMOM.

CpaBHeHHE  JCWUCTBUTENBHBIX  YHCEN, apuU(METHUYECKHEe JCUCTBUA C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB OKpPYXAlOWIErO0 MHpPA, JJIMTEIBHOCTh TIPOLIECCOB B
OKPY’KAIOIEM MUPE.

[TpubnmxEHHOE 3HAYEHUE BEJIMYUHBI, TOYHOCTh MpUOMKeHUsi. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJIbTaTOB BEIYMCIECHUM.

YpaBHeHUs U HEPABEHCTBA

JluneriHOE ypaBHEHME. PelnieHne ypaBHEHUM, CBOISIIIAXCS K JIMHEUHBIM.

KBampatHoe ypaBHeHue. PemieHne ypaBHEHWH, CBOISIIMXCS K KBaJAPATHBIM.
bukBaaparHoe ypaBHeHue. IIpuMmepbl pelieHuss ypaBHEHHU TPETbEM M YETBEPTOMU
CTEIIEHEU Pa3JI0’KEHUEM HAa MHOXKUTEIIN.

Pemenne apoOHO-pallMOHANBHBIX YpaBHEHHH. PerieHne TEKCTOBBIX 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHuEe ¢ NIByMs NEpeMEHHbIMH M ero rpaduk. Pemienwe cuctem IByX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU. PellleHne CHCTeEM JBYX ypaBHEHUM,
OJIHO U3 KOTOpBIX JHMHEHHOEe, a JApyroe — BTOpoH cTeneHu. Ipaduueckas
MHTEPIIPETaLHsl CUCTEMBl YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 alNreOpandecKuM CocoOoM.

UucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOU. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBanparHele HepaBeHCTBa.
I'padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DOYyHKIUU

KBagpatnunas ¢yskuus, e€ rpaduk u cBoictBa. [lapabGomna, xoopAauMHATHI
BEPUIMHBI 11apadO0JIbl, 0Cb CUMMETPHH MAPaA0OJIBI.

Ipadukn dyukumit: y = kx, y = kx + b, y = ki/x, y =x3, y =X, y = x| , u ux
CBONCTBA.

YucoBbIe 10CJIe10BATEILHOCTH U IPOrPeccum

[loHsiTME YHCIIOBOWM IOCIIENOBATEIBHOCTH. 3aJaHHe IOCIIEA0BATEIbHOCTH
peKyppeHTHOH dhopmynoi u Gpopmymoil N-ro uieHa.

Apudmernueckass U reomerpuueckas mnporpeccuu. Popmyibl N-ro YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N UJICHOB.

N3o00paxkeHne YIeHOB apu(METHUYECKOW W TEOMETPUYECKON Mporpeccuit
TOYKAMH HAa KOOPAWHATHOW TMJIOCKOCTH. JIMHEWHBIM W SKCIOHEHIMAIBHBIA POCT.
CioXxHbIE TPOLICHTHI.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOT O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIIET'O
OBPA30OBAHUA

Jis oOyvarommxest ¢ 3IIP, ocamBarommx AOOITI OOQO, xapakTepHsI
CIIeyoIre crenupuIeckine oopasoBaTenbHbIE TOTPEOHOCTH:

— noTpeOHOCTh B ajantanuu U auddepeHIMpoBaHHOM IOAX0Je K OTOOpY
COJIEp>KaHUsl TPOTPAMMHOTO MaTepHaja Y4YeOHBIX MPEIMETOB C YYE€TOM
0CcOo0BIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN M Bo3MoOkHOCTeW aeteit ¢ 3IIP Ha
YpOBHE OCHOBHOTO 00111er0o 00pa3oBaHMS;

— MNPUMEHEHHUE CIEIUATBHBIX METOJIOB U MIPUEMOB, CPEJCTB OOYUEHHS C yUETOM
ocoOeHHocTel ycBoeHusi oOyuarommumcs ¢ 3IIP cucteMbl 3HaHUM, yMEHUH,
HABBIKOB, KOMIIETEHIIUN (MCIIOIB30BaHUE «IIOIIATOBOCTH MPHU MPEIbIBICHUN
y4eOHOro Marepuayia, Npu PEIICHUU MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad U
JKU3HEHHBIX  CHUTyallMil; MNPUMEHEHHUE  aJTOPUTMOB, JOTOJHUTEIHHOM
BU3YaJIbHOM  MOJJIEPXKKHU, OIMOPHBIX CXEM TIPH pEHIeHHH  y4eOHO-
MO3HABATENIbHBIX 3371a4 U paboTe ¢ yuyeOHOU MHpOopMalUen; pa3HOCTOPOHHSIS
npopaboTka y4eOHOro MaTrepuaya, 3aKperyieHHe HaBBIKOB M KOMIIETEHIIHM
MPUMEHUTENIBHO K PAa3JUYHBIM >KU3HEHHBIM CHUTYyallUsM; YBEIWYEHUE HOJIU
MPAKTUKO-OPUEHTUPOBAHHOTO MaTepualia, CBI3aHHOTO C KU3HEHHBIM OIBITOM
MOAPOCTKA; pa3HOOOpa3ue M BApPUATHUBHOCTb MPEABSIBICHUS U OOBSICHEHUS
y4eOHOro MaTepuayia Ipu TPYAHOCTIX YCBOSHUS U MepepadoTKU MHGOpMaLIUU
U T.1.);

— opraHuzaiusi pabo4yero MecTa, BpeMEHHas oOpraHuzaius oOpa3oBaTeIbLHOU
Cpeabl C Y4eTOM MCUXO(PU3HUECKUX OCOOCHHOCTEH U BO3MOXKHOCTEU
oOyuarorierocst ¢ 3[1P (uaauBUIyansHOE MPOEKTUPOBAHUE OOpa30BaATEIHLHOM
CpEIlbl C y4eTOM TMOBBIIMICHHONW HCTOIIAEMOCTH U OBICTPON yTOMIIIEMOCTH B
MPOIIECCE UHTEIUICKTYaIbHON JAESTEIbHOCTH, CHUKEHHON pabOTOCIIOCOOHOCTH,
CHIDKECHHOW ITPOU3BOJIBHOU PEryJSIIUM, HEYCTOMYMBOCTH HPOU3BOJIBHOTO
BHUMAaHUS, CHW)KEHHOr0 o0ObemMa TMaMsATH U TOHIKEHHOWM TOYHOCTH
BOCIIPOU3BEICHUA);

—Opu  HEOoOXOJUMOCTH CHelHalbHas T[OMOIIb B Pa3BUTHH OCO3HAHHOMN
CaMOpPETYJISALIMA JIEATETbHOCTH M TIOBEJCHMS, B OCO3HAHUM BO3HUKAIOLIUX
TPYAHOCTE! B KOMMYHUKATHUBHBIX CHUTyallUsiX, HCIOJIb30BAaHUU MPUEMOB
HMOIIMOHAJILHOM CaMOpEeryJisilii, B MOOYXJIEHUU 3alpalliuBaTh I[OMOIIb
B3pOCJIOT0 B 3aTPYIHUTEIBHBIX COLUAIBHBIX CUTYalMsX; LIeJICHAIIPaBICHHOE
pa3BUTHE COLMAIBHOIO B3auMojeWcTBus oOyuatomuxces ¢ 3[IP ¢
OKPYXaIOLUMU;



— HaOmoaeHue 3a  (YHKIMOHAJIbHBIM COCTOSHUEM LIEHTPAJIbHON HEPBHOM
CUCTEMbl U HEWPOJAMHAMHUKHU TMCUXWYECKUX TpoueccoB oOydarouruxcs ¢ 3P
(3aMeyIeHHOTO0 TeMIla TepepadoTKu HHGOpMAIMK, MOHMKEHHOTO O0O0I1ero
TOHYCa, CKJIOHHOCTH K a(QeKTUBHOW Me30praHU3alMHA JESTCIBHOCTH,
«OPTaHUYECKOW» AEKOHIICHTPAIIMY BHUMAHUS U Jp.);

— CTUMYJIMPOBAHHC K OCO3HAaHUIO 141 OCMBEICJICHHIO, YHOPAAOYHNBAHUTO
YCBaNBACMbBIX Ha YpPOKax 3HAHUU U YMCHHﬁ, K MNPHUMCHCHHUIO YCBOCHHBIX
KOMHCTGHHI/Iﬁ B HOBCCI[HCBHOﬁ KHN3HH,

— NPUMEHEHHE  CIEMUAIbHOTO  TOJX0/Ja K  OHEHKe  00pa3oBaTelbHbIX
JTOCTHKEHUHN (JIMYHOCTHBIX, METANpeIMETHBIX U TPEAMETHBIX) C Y4YEeTOM
ncuxopu3nIecKknx 0COOCHHOCTEN U 0COOBIX 00pa30BaATEIBHBIX TOTPEOHOCTEH
oOyuaronuxcst ¢ 3IIP; wucnonp30BaHKME CHEHMAIBHOIO HWHCTPYMEHTapUs
OLICHWBAaHWS  JIOCTIDKEHHH W BBIIBJICHHS ~ TPYOHOCTEH  YCBOCHHS
00pa3oBaTeIbHOI NPOrpPaMMBbl;

— (popMupoOBaHME COLMATBLHO AKTUBHOM MO3UIMHU, MHTEpECa K COILMAIbHOMY
MUPY C TIO3WLHMA JIMYHOCTHOTO CTAaHOBJEHUS U MNpOo(hecCHOHATBLHOrO
CaMOOIIPEICIICHMUS;

— pa3BUTHE U PACHIMPEHUE CPEJCTB KOMMYHUKAIIMHU, HABHIKOB KOHCTPYKTHUBHOTO
OOIIEHUS 1 COIMATBHOTO B3aUMOCHCTBUSA (CO CBEPCTHHUKAMH, CO B3POCIIBIMHU ),
MaKCHUMAaJIbHOE PACHIMPEHUE COIMAIBHBIX KOHTAKTOB, MOMOIIb IOJIPOCTKY C
3I1P B OCO3HaHMM COIMAIBHO MPHUEMIIEMOTO U OJ00pSAEMOro TMOBEACHHS, B
n30UPaTEIbHOCTH B YCTAHOBIIGHUU COIIMAIBHBIX KOHTAKTOB (MpOduIaKTHKA
HETaTHUBHOTO BIIUSIHUS, TMPOTUBOCTOSHUE BOBJICUCHUIO B AHTUCOIHMAIBHYIO
cpeny); npoduiakTUKA aCOLMAIBHOTO TTOBEICHUS.

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3y/bTaThl OCBOCHHS MTPOrpaMMbl yueOHOro Kypca «Anredpar
XapaKTEepU3yIOTCS:

1) maTpuoTnyeckoe BOCIMTAHHE:

IIPOSIBJIEHUEM HMHTEpECA K MPOLIJIOMY M HACTOSIIIIEMY POCCUHCKONW MaTEMaTHKH,
LICHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSAM POCCUUCKUX MAaTEMaTUKOB U POCCUMCKON
MAaTeMaTUYECKOW IIKOJIBI, K MCIIOJIb30BAaHUIO ATUX JOCTHXKEHUH B APYIMX HayKax W
MPUKIAAHBIX cepax;

2) rpaxIaHCKoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO O0SI3aHHOCTEH TpakJaHMHA M peau3aluu €ro
paB, MPEACTABICHUEM O MAaTEMAaTHYECKUX OCHOBAX (YHKIIMOHUPOBAHUS PA3TUUYHBIX
CTPYKTYp, SIBI€HUN, MPOLEAYp TPaKIAHCKOrO oOOIIecTBa (HampuMmep, BBIOOPHI,



OTPOCHI), TOTOBHOCTBIO K OOCYXICHHIO JTHYECKUX MPOOJEM, CBA3aHHBIX C
[IPAaKTUYECKUM [PUMEHEHHEM JIOCTHKEHUU HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPaIbHO-3TUYECKUX ITPUHLIUAIIOB B AEATEIBHOCTH YYEHOTO;

3) TPy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE Y4YAaCTHE B PEHIEHUU MPAKTUYECKUX 3a/ad
MaTeMaTUYECKOW HAIPABICHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMATUYECKOTO
oOpa3oBaHMsI Ha MPOTSKEHUH BCEH KU3HU JUIsI YCIEUIHOW MpPOQecCHOHATHHON
NESTEPHOCTY M Pa3BUTUEM HEOOXOAMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBUAYATHLHON TPAGKTOPUHM OOpa30BaHUS M >KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOE BOCIIUTAHME:

CHOCOOHOCTBIO K  SMOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIHPHUSTHUIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/lay, pPEIICHUN, pacCyKICHHUM, yYMEHHIO BHUJAETb
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NNO3HAHUS:

OpHEHTaUMel B JIEATEIBHOCTM HA COBPEMEHHYIO CHCTEMY HAy4HBIX
MIPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI YEIOBEKA, MPUPOIBI H
oOuiecTBa, IMOHUMAHUEM MaTEeMaTHUYECKOM HayKuM Kak c@epbl 4YelI0BeUYEeCKON
NEATEIbHOCTH, 3TalloB €€ pPAa3sBUTHA M 3HAYMMOCTH JUISl Pa3BUTHs LMBHWIIN3ALNM,
OBJAJICHUEM SA3BIKOM MATEMAaTUKH M MATEMATHUYECKOM KYJIbTYpOW KaK CpPEICTBOM
IIO3HAHUS MHUpPa, OBJAJACHUEM NPOCTEUIIMMHU HABBIKAMHM HCCIEAOBATEIBCKON
NEeSATENBHOCTH;

6) ¢usnueckoe BocnuTaHHMe, (POPMHPOBAHHE KYJAbTYPbI 3A0POBbS H
3MOLMOHAJIBHOIO 0J1arONOJyYHus:

TOTOBHOCTBIO IIPUMEHSTh MATEMATHUYECKWE 3HAHUS B HMHTEPECax CBOETO
3lI0pOBbsl,  BEIEHHUS  3J0poBOro  oOpa3a  KuU3HM  (3I0pOBOE  MHUTaHHE,
cOaaHCUPOBAHHBIA pPEXUM 3aHATHUA M  OTHAbIXa, peryisipHas (Qunyeckas
aKTUBHOCTb), C(hOPMUPOBAHHOCTBHIO HaBbIKa peQuIEeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTro e MpaBa IPyroro 4ej0BeKa;

7) 3K0JIOrHYecKoe BOCIIMTAHUE:

OpHEHTalMEl Ha IPUMEHEHUE MAaTEMAaTUYECKUX 3HAHWM JJIsI PEIICHUS 3a7a4 B
00JacTh COXPAaHHOCTU OKPYXKAroIIe cpeibl, IIIAHUPOBAHUSI IIOCTYIIKOB M OLIEHKU UX
BO3MOXXHBIX TOCHEACTBUM MJiI OKpY)KaloIlleld cpeabl, OCO3HaHHEM TIJI00aJIbHOTO
XapaKTepa SKOJOTUYECKUX MPOOJIEM U IMyTeH UX pEIIeHUS;

8) agmanTanus K M3MEHAIIUMCH YCJIOBMAM COLHUAJBLHOW U NPHUPOAHOI
cpeabl:

TFOTOBHOCTBIO K JIEWCTBUSIM B YCJIOBHSX HEONPENEIEHHOCTH, IOBBILIEHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4€pPE3 IPAKTHUECKYIO IEATEIBHOCTb, B TOM YHUCIE
YMEHUE YUUThCS y APYTHUX JII0JIeH, TPUOOpPETaTh B COBMECTHOM IESITEIbHOCTA HOBbBIE
3HAHMS, HABBIKM U KOMIIETEHIIMU U3 ONBITA IPYTHUX;



HEOOXOJUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCIHE
dbopMynupoBaTh UAEU, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUAX, B TOM YHCIIC
paHee  HEW3BECTHBIX, OCO3HaBaTh JAePUIUTHI  COOCTBEHHBIX  3HAHUU U
KOMITIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCTIPUHIUMATEH CTPECCOBYIO
CUTYallMI0O KaK BBI3OB, TPeOYIOMUNA KOHTPMEp, KOPPEKTHPOBATh NPUHUMAECMbIC
pelieHuss W JACWCTBUA, (POPMYTUPOBATH M OLIEHWBATh PUCKA M TOCIEACTBHS,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTejibHBIE YHuBEpPCaAJIbHbIC y‘leﬁHLIe I[eﬁCTBHﬂ

Ba3oBble jiornyeckue aeiicTBUA:

e BBIBISITH M XapaKTEPHU30BaTh CYIIICCTBEHHBIC TPHU3HAKH MAaTEMAaTHYCCKHUX
00BEKTOB, TIOHATHHA, OTHOIICHUN MEXIy HOHIATHAMH, (HOPMYyITHPOBAThH
ompeneneHusl  MOHSATUH,  yCTaHABIMBAaTh  CYHIECTBEHHBIM  IPHU3HAK
Kjaccu(uKauy, OCHOBaHUS i OOOOIIEHUS U CPAaBHEHMS, KPUTEPUHU
MPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opMyaHpOBaTH W  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE W OTpUIATEIbHbIC, €IMHUYHBIE, YacTHble U 0OIue,
YCIIOBHBIE;

e BBIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUUS
B (haKkTax, MaHHBIX, HAOMIOACHUAX W YTBEPXKACHUAX, NpEaiaraTh KPUTCPUHU
JUISl BBISIBIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

e Jle7IaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;

e paszbupaTh NOKa3aTEIbCTBA MATEMATHYCCKUX YTBEPKICHUH (NIPSAMBIE U OT
MPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOKHBIE JI0Ka3aTelbCTBA
MaTeMaTH4eCcKnX (aKTOB, BBICTpAWBATh AapTyMEHTAIMIO, TPUBOJIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKJICHUS,

e BBIOMpaTh CHOCOO pemieHusi ydeOHOM 3azaun (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHUS, BBIOMpaATh HaWOOJNEe TNOAXOMAIMUNA C yIETOM
CaMOCTOSITEIIHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

e HCIOJBb30BAaTh BOIMPOCHI KaK HCCIEAOBATEILCKUN WHCTPYMEHT IIO3HAHMS,
dbopMynHpoBaTh BOMPOCHL, (PUKCHUPYIOIIME MPOTUBOpeUne, Mpodiemy,
CaMOCTOSITEJIbHO  YCTaHABJIMBAaTh HCKOMOE€ U JaHHOe, (QopMHUpoBaTh
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO TTO3UIINIO0, MHCHHCE,

e TMPOBOJAWUTH IO CAMOCTOSITEILHO COCTABICHHOMY TUTAHY HECJIOXHBIM
AKCIIEPUMEHT, HEOOJBIIIOE MCCIIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTH4YECKOro 00heKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;



CaMOCTOSITENIbHO (HOpMyIHpOBaTh 00OOIEHUSI U BBIBOABI MO pe3yibTaTaM
NPOBEAEHHOTO HAOMIOEHUS, MCCIENAOBaHUs, OLEHUBATh JOCTOBEPHOCTD
MOJIy4YEHHBIX PE3yJIbTaTOB, BEIBOJIOB 1 0000IIECHUH;
IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpoIlecca, a TakkKe BBIIBUTATH
HPEATOI0KEHHUS O €r0 PA3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ nunpopmanueii:

BBISIBJISITh HENOCTATOYHOCTh M HM30BITOUHOCTh HMH(OpPMAIMH, JaHHBIX,
HEOOXOIUMBIX JUIS PEILICHUS 3a/1a4H;

BBIOMpATh, AaHAJU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH
MH(POPMALINIO PA3IUYHBIX BUAOB U (POpPM NpeCcTaBICHUS;

BbIOMpaTh (opMmy TmpeacTaBieHUs HWHGOPMALUKW U  WUIIOCTPUPOBATH
pemiaemMble 3aJaud  CXEMaMH, JAHarpaMMaMy, HWHOM TIpapukod H HX
KOMOMHAIIUSIMU;

OLICHMBATh HAJEKHOCTh HMHPOPMALMM IO KPUTEPUSIM, MPEAJIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

BOCIIPUHUMATh U POPMYTUPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIOBUSIMH U
HEISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX M TMHCHbMEHHBIX TEKCTax, J1aBaTh IMOSCHEHHS 1O XOJy pPEIICHUS
3a/1a4l, KOMMEHTUPOBATH MOJIyYEHHBIN pe3ybTarT;

B XOJI€ 00CY>KIeHUs 337aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
npo0sieMbl, pelaeMon 3a]adyu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE Ha TOUCK
pELIEHUs, COMIOCTABIATh CBOU CYKAEHUS C CYKJICHUSIMU IPYTUX YYACTHHUKOB
auanora, OOHApY)XMBaTh Pa3IMuMe M CXOJICTBO TO3WIMN, B KOPPEKTHOMN
dbopme hopmMyIUpOBaTH Pa3HOTIIACHS, CBOM BO3PAKECHHUS;

MPEJCTABIATh PE3YJIbTaThl PEIICHUS 3a/1aud, SKCIIEPUMEHTA, UCCIICIOBAHMUS,
IPOEKTa, CAMOCTOSITENIbHO BBIOMPATh (hopMaT BBICTYIUICHHUS C YUETOM 3aj]1a4
IPE3eHTAIMU U OCOOCHHOCTEH ayAUTOPHUH;

MOHMMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMaHIHOW U WHAUBUIYaTbHOMN
paboTHI MPU pelIeHUN YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

MPUHUMATh 11€JIb COBMECTHOM JESTEIbHOCTH, IJIAHUPOBATH OPTraHU3aAIIUI0
COBMECTHOM paboThl, pachpeneisTh BHABI padOT, JOroBapHUBAThCS,
o0CyXaTh MPOIECC U PE3yJbTaT padOThl, 0000IMAaTh MHEHHSI HECKOIBKUX
JIIOJICH;

y4yacTBOBaTh B TIpynmoBbIX ¢opmax padboTel (00CyxkaeHus, OOMEeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U IPYTHE), BBITIOIHATH CBOIO YaCcTh pabOTHI U
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMH UYJC€HAMU KOMaH/IbI, OIICHUBAThH
KauecTBO CBOEro BKJaJa B  OOmMUKA  TPOAYKT TIO  KPUTEPHUSM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMH B3aUMOCHCTBHUS.

PeryisiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS



Camoopranusanus:

e CaMOCTOSITEJILHO COCTAaBJIAThH IUJIAH, AJITOPUTM pEIICHUs 3a7ayu (WU €ero
4acTh), BbIOMpaTh CHOCOO pelieHus ¢ y4ETOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh M  KOPPEKTUPOBATh
BapUaHTHI PEIICHUN ¢ YIETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

e BIAJETHh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIA Tpoliecca U pe3yibTaTa
pelIeHNs MaTEMaTUIECKOM 3a/1auu;

e TMPEABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaiJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OICHHMBATh COOTBETCTBUE PE3YJIbTATA JESITEIbHOCTH MOCTABJICHHOW LEIH U
YCIIOBUSM, OOBSICHATH MPUYUHBI JOCTHKCHHSI WA HETOCTIKCHHS I,
HAXOJUTh OIMIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

K xoHmy oOydenus B 9 kuacce oOyyaromuiicss NOJYYUT CIEAYIOLINE
[IPEIMETHBIE PE3YJIbTATHI:

Yuciia v BIYMCICHUSA

CpaBHUBATH U YNIOPSAAOYMBATH PALMOHAIBHBIE U HPPALMOHATIBHBIE YU CIIA.

BoinonsaTe apudmMernyeckue ASUCTBUS ¢ pallMOHATIBLHBIMU YHCIIAMH, COYeTas
YCTHbIE W TNHCHbMEHHBIE MPUEMBI, BBINOJHATh BBIYHCICHUS C HPPALHOHAIBHBIMU
YU CJIAMHU.

HaxonuTe 3HaueHUs CTENEHEN C LENBIMU MOKA3ATEISIMU U KOPHEW, BBIYUCIIATD
3HAYEHHMS YUCIIOBBIX BBIPAKCHUMU.

OKpyrJisiTh  ICUCTBUTENIBHBIE YHUCJA, BBINOJHATh MPUKUIKY pe3ysbTaTa
BBIUKCIICHUN, OLIEHKY YMCJIOBBIX BBIPAKECHUU.

YpaBHeHMs U HEPABEHCTBA

Pemiats nuHEHBIE U KBaJipaTHbIC YPABHEHUS, YPABHEHHUS, CBOJIAIIUECS K HUM,
MpocTenlne ApOOHO-pallMOHAIbHBIE YPABHEHMUS.

Pematp cucTeMbl IBYX JIMHEWHBIX YPAaBHEHHH C JABYMs MEPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE ABJISCTCSA JTMHEUHBIM.

Pemiath TekcTOBbIE 3ajayu  alreOpavdecKUM CIIOCOOOM ¢ TOMOIIBIO
COCTABJICHUSI YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHU C IBYMsI IEPEMEHHBIMH.

IIpoBOoaUTE IPOCTEMIINE HUCCIEAOBAHUS YPABHEHUM M CHCTEM YpPAaBHEHUMH, B
TOM YHCJI€ C IPUMEHEHHEM TpaduuecKux npejacTaBieHui (yCTaHaBIUBATh, UMEET JIH
YPaBHEHUE WM CUCTEMA YPABHEHUI PEIICHMUS], €CIIM UMEET, TO CKOJIBKO, U POYEE).

Pemate nMHEWHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paXkaTh
pElICHNE HEPAaBEHCTB Ha YHWCIOBOM MPSIMOM, 3alMCHIBATH PELIEHHWE C TMOMOILBIO
CHUMBOJIOB.



PemaTte cucTtemsl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIKOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300paKaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOU
MPSAMOM, 3aIUCBIBaTh PEIICHUE C TIOMOIIBI) CHMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MIPU PENICHUM PA3JIMYHBIX 3a7a4.

DOyHKUUHA

PacmosnaBate (QyHKIIMU W3ydeHHBIX BUIOB. Iloka3piBaTh CXEMaTHYECKU

pAacIioIoKEHUE Ha KOOPIMHATHOW TUIOCKOCTH rpadukoB QyHKIUH BHga: Y = KX, Y =
kx + b,y = kix,y = ax2 + bx + ¢, y = x3, y = VX, y = ||, B 3aBHCHMOCTH OT 3HaYCHHii
K03 (UIIMEHTOB, OMMUCHIBATh CBOMCTBA (DYHKITUH.

Crpoute U H300paxaThb CXEMaTUYECKH TpaUKU KBAAPATUUHBIX (PYHKIIMM,
OIKCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (DYHKIUI 10 UX rpadukam.

Pacno3naBaTe KkBajpaTHyHyr0 (YHKLIHIO 1O (OpMyIe, MPUBOIUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUHU.

YuciioBble MOCIEA0BATEIbHOCTH U MPOTPecCH

Pacnio3naBaTh apu(pMETHUECKYI0 U T€OMETPUUYECKYIO IIPOIPECCUU MPU Pa3HbIX
crioco0ax 3aJaHus.

BBINONHAT,  BBIYMCIEHHMS C€  HCNOJb30BaHWEM  (GopMyd N-TrO0  4ieHa
apu(pMETUIECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YICHOB.

N300paxaTh 4jeHbl MOCIEAOBATEIBHOCTH TOYKAMHU HA KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3a1aum, CBA3aHHBIE C YMCIOBBIMU NIOCIIEA0OBATENBHOCTAMM, B TOM YHUCIIE
3alayd U3 pPEATbHOM JKM3HU (C HCMOJIB30BAHUEM KaJbKYyJIATOpa, LHUQPPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

KonnuecTBo yacoB DJIeKTPOHHBIE
Ne HanmenoBanue pa3znenos u tem Bcero KP TP (undpoBeie)
/11 MIPOrpaMMBbI o0Opa3oBaTtebHbIC
pecypchl
1 Yucna 1 BEIYUCIICHHUS. 9 5 bubmuorexka [JOK
JlelicTBUTENbHBIC YKCIIA https://m.edso00.ru/7f419d08
YpaBHEHHUS 1 HEPABEHCTBA.
2 YpaBHECHHSI ¢ OTHOMN 14 1 bubmmorexa [IOK
. https://m.edsoo.ru/7f419d08
nepeMeHHOI
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnuotexa [JOK
Cucremsl ypaBHEHUN https://m.eds00.ru/7f419d08
4 VYpaBHEHUs 1 HEPABEHCTBA. 16 1 bubnuorexa [JOK
HepasencrBa https://m.eds00.ru/7f419d08
bu6mmoreka [JOK
> Dymxum 16 1 ! https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
6 UwrcoBbIe TIOCTIEIOBATEIIBHOCTH 15 2 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o600IIEHNE, 18 1 bu6mmoreka [IOK
CHCTEMAaTH3aInsI 3HaHUH https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 102 9 1
I[TPOI'PAMME
CornacHO  METOJUYECKUM  PEKOMEHAALUSAM OCOOCHHOCTSIX  TperojaBaHUs

MatemMatuku B 2025-2026 ydyeOHOM roay TeMaTHUeCKOE€ IUIAHWPOBAHHME BBIIIOJHEHO C YYETOM

pacroJIOKEeHUsI y4eOHOTO MaTepuaia B yYeOHUKE B COOTBETCTBHU C METOJIWYECKHM IMOCOOMEM K

npeAMeTHOW nHuK yaeOHnKkoB 1o anredpe FO.H.MaxkaperueBa, H.I'. Munmaiok, K.M.Hemkosa u np,

2-e

H3JIaHuE,

Mocksa

«IIpocBemienue», 2023.
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IHOYPOYHOE IINTAHUPOBAHHUE

No Tema ypoxka KonnuecTBo yacon Hara DJIEKTPOHHBIE
n/ U3Y4YECHUS (ppoBbIE
i oOpa3oBaTebHbIC
Bcero KP [P pecypceel
wiad | ¢akr
IToBTOpEHME. ®opmyasl | 1 camocT
1 | coxpamenHOro ymHOKeHMS. O’II{T:éH’
Crenenn c LEIbIM H3ye
IIOKa3aTcCJICM. HHUEC
2 IToBropenne. Hepapencrtna. | 1
" | CucreMbl HEpaBEHCTB.
1 caMocCT
3 JluHeliHbIE M KBaJpaTHBIE O’IT:;H’
. H
YpaBHEHHUS. usyue
HHUC
Pemenne npobuo- | 1
4. | pallMOHANBHBIX YPAaBHEHMIA.
JluarnocTuyeckasi pabora
1 CaMoCT
5 JlewicTBus Haj OHT:;'H)
. o H
JNEHCTBUTENbHBIMH YHCIIaAMU usyue
HHUEC
6 JlerictBus Han 1
" | meHCTBUTEILHBIMH YUCITAMA
1 camMocT
5 CpaBHeHHE JIEHCTBUTEIBHBIX O’IT:;"
. H
qUCeiI u3y4e
HHUE
5 CpaBHEHHE JIEHCTBUTEIBHBIX | 1
" | uncen
1 CaMoCT
g, | Horpemmocts 1 TOUHOCTH O’LT:;H’
NpUOIKEHNS 3y
HHUE
10 [TorpemHocts U TOYHOCTH | 1
" | npuOAMKEeHHS
1 camocT
11, | Horpemnocts  u  TouHOCTS oATeTh
. HOC
npuOIIMKEeHUS maye
HUC
1
12. | KourpoabHas pagora Nel
13 [Tpunoxxenus maremMatuku B | 1

peanbHOU KU3HU




Pazmepni 00BEKTOB
OKpYXKalolero  Mupa W

caMoCT
OATCIIb

14, HOe
JUTUTETTFHOCTh TPOLIECCOB B M3y
OKPY’KaOIIEM MHUPE HHE
15 IIpakTuxo-
" | OpueHTHPOBAHHBIC 3aa4H
TouHOCTE MPENCTABIIEHUS caMocCT
o OATEIb
16, | ACHCTBHTENBHBIX  HHCEN B 0e
" | BUC JECATHUYHBIX APOOCH. u3ye
Yucmo nt HHe
17. | KontpoabHas padora Ne2
18 CBoiicTBa YEeTHOCTHU u
" | He4eTHOCTH (PYHKIUHU
CaMoOCT
19 CpoifcTBa  4YeTHOCTH U O’LT:;H’
" | HeueTHOCTH (HYHKIIUU usyue
HUC
20 CaolicTBa YEeTHOCTHU u
" | He4eTHOCTH (PYHKIUHU
CaMOCT
21 I'papukn  u  cBoiicTBa 0’:;;"
" | HEKOTOPBIX BHIIOB (PYHKIIHIA m3yae
HHUE
29 ['paduku u CBOMCTBA
" | HeKOTOPBIX BUJIOB (DYHKIIHI
CaMOCT
og | TPadmkn  m  ceoiictea O’LTOeéH’
" | HEKOTOPBIX BUJIOB (PYHKIIHIA 3ye
HUC
bubnmoreka
24 Oynkmms  y=ax’,eé rpaduk [HOK
" | u cBOliCcTBA https://m.edsoo.ru/
7f419d08
camocT bubnmoreka
o5 DyHKIMA y:axz,eé rpauk OZT:::L [HOK
" | u cBOMCTBA u3yde https://m.edsoo.ru/
HHe 71419d08
bubnuoTeka
26 Fpaq)HKHZ(byHKHI/H‘/'I y=ax’+n, [HOK
" | y=a(x-m) https://m.edsoo.ru/
7f419d08
camocT bubnmoreka
7 Fpa(pmcnzq)yHKuHﬁ y=ax’+n, 0’::;“ I[TOK
" | y=a(x-m) n3yue https://m.edsoo.ru/
HHE 7f419d08
= i
=ax“+
8. I'paduku pynkumii y=ax“+n, BubnoTexa

yza(x-m)2
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HOK
https://m.edsoo.ru/

7f419d08
camocT bubnuoTeka
29, [TocTpoenue rpaduka O’I{T:g y LIOK
KBaJAPaTUYHON (YHKIIUH u3yue https://m.edsoo.ru/
HUE 7f419d08
bubnmnoreka
30 [TocTpoenue rpadguka HOK
KBaJPaTUYHON (DYHKIHH https://m.edsoo.ru/
7f419d08
[Toctpoenue rpaduxa Zil\rq;);:
31. | kBagpaTHUHOH byHKIMN. HOE
[TpakTnueckas padota “;i’l‘ée
3 HpobHo-nuHeliHas QyHKIHUS
u ee rpapuK
33. | KonrpoabHas padora Ne3
camocT bubnuoteka
34, I_[envoe ypaBHEHHE ¥ €ro O’:{ngb LIOK
CBOMCTBaA u3yde https://m.edsoo.ru/
HHE 7f419d08
bubnuoreka
35 L[enf)e ypaBHEHHE U €ro HOK
CBOMCTBa https://m.edsoo.ru/
7f419d08
camocT bubnuoteka
3, | llemoe  ypaBHerue u - ero OET:SL LIOK
KOpHH usyde https://m.edsoo.ru/
HHE 7f419d08
bubnnoreka
37, Jpobubie palroHaIbHbIE LHOK
ypaBHEHUS https://m.edsoo.ru/
7f43c9b6
camocT bubnuoteka
38, JlpoOHBIE ~ panuoHaIbHBIC OET:SL LIOK
ypaBHEHUS usyde https://m.edsoo.ru/

HHUEC

7f43c9b6

39.

Perienne TeKCTOBBIX 3aj7a4 C
IMOMOIIBIO YPABHEHUI

40.

Perienne TEKCTOBBIX 3a7a4 C
IMOMOIIBIO YPABHEHUI

41.

KonTpoabHnas padora Ned

42.

Pemienne HEpaBEHCTB
BTOPOM CTENEHH C OJHOU

CaMoOCT
OATECIb
HOC

bubaunoreka
HOK
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MepEMEHHOMN uzyde https://m.edsoo0.ru/
Hue 7f419d08
camocT bubnuoreka
43 Pewenne HEPaBEHCTB OZT:? [HOK
" | METO/IOM MHTEPBAJIOB u3yue https://m.edsoo.ru/
HUE 7f419d08
camoct bubnuoreka
44 Pemenue HEPaBEHCTB OZT:;IL HOK
" | METO/I0M MHTEPBAJIOB. u3ye https://m.edsoo.ru/
Hue 7f419d08
45 Pemenue HEPABEHCTB
" | METO/IOM MHTEPBAJIOB.
bubnuoreka
16 Hexotopeie IIPUEMBI [HOK
" | pelIeHHUs LeNIbIX YPABHEHUM. https://m.edsoo.ru/
7f419d08
47 KonTtposgbHnas padora Ne5
camoct bubnuoreka
48 YpaBHeHUE C JIBYMsI 0?;;" HOK
" | mepeMeHHBIMHU U €TO TpaduK usye https://m.edsoo.ru/
HHE 7f43d0b4
bubnuoreka
49 YpaBHeHue C JBYMSI [HOK
" | mepeMEeHHBIMH | €r0 TpaduK https://m.edso0.ru/
7f43d0b4
CaMOCT
50, | YpaHeHue c IBYMS OZT:‘;“’
" | nepeMeHHBIMU U €T0 TpaduK msyae
HHUEC
51 Pemenne cucrem ypaBHEHHU
" | BTOpO# cTeneHn
camoct bubmuorex [OK
52 Pemienue cucrem ypaBHeHI/Iﬁ O;II—IT:;:IB https://m.edsoo.ru/7f
" | BTOpOI1 cTeneHn 3y 43bf66
HHUE
. bubmmorex  ITOK
P
53. Bf?i;“;gﬁ;?[ YpaBHenHu https://m.edsoo.ru/7f
p 43bf66
CaMoOCT
5, | Pemenue cuctem ypasnennid O’g;gb
BTOPOU CTEIIEHU waye
HUC
bubnuoreka
HUccnenosanue CUCTEMEI
. . [HOK
55. | ABYX JMHEWHBIX ypaBHEHUH

C AByMs IICPEMEHHBIMU

https://m.edsoo.ru/
7f43d23a
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caMoCT
OATCIIb

bubauoreka

56 Pemenye 3amay ¢ mOMOIIBIO oo HOK
" | ypaBHEHU1 BTOpPOI CTENIEHU u3yde https://m.edsoo.ru/
Hue 7f419d08
bubnuoreka
57 Pemenne 3amad ¢ mOMOIIBIO LHOK
" | ypaBHEHUH BTOPOH CTENEHU https://m.edso0.ru/
7f419d08
camoct bubnumoreka
OATCIIb
58 Penrenue 3amady ¢ mOMOIIBIO Hoe HOK
" | ypaBHEHUI1 BTOPOI CTENIEHU u3yde https://m.edsoo.ru/
HHE 7f419d08
59 Pemenne 3amau ¢ nMoMomsro
" | ypaBHEHUH BTOPOM CTENEHU
CaMoOCT
60 Pemnienre 3a1a4 ¢ MOMOIIBIO O’::gl’
yYpaBHEHHIA BTOPOU CTETICHH 13y
HHUEC
61 HepaBenctBa ¢ ABywms
" | mepeMeHHBIMH
CaMoOCT
HepaBenctea ¢ BYMs OATEIR
62. p By HOE
MePEeMEHHBIMH iy
HHUEC
63 HepaBenctBa ¢ ABywms
" | mepeMeHHBIMH
CaMOCT
CucTeMBl  HEPaBEHCTB ¢ oATETh
64. HOE
JIBYMsI IEpEMEHHBIMU 3ye
HHUE
65 CucreMbl  HEpPaBEHCTB C
" | AByMSsl mepeMeHHBIMH
CaMoOCT
CucreMBl  HEPaBEHCTB ¢ oATeTh
66 HOC
JBYMsI TIEPEMEHHBIMHU m3yae
HHUE
67 CucreMbl  HEpPaBEHCTB C
" | AByMSs IepeMeHHBIMH
CaMoOCT
Hexotopsie IPUEMBI 0ATEND
68. | pemeHus cUCTEM ypaBHEHHUI HOE
C IBYMS IEPEMEHHBIMH usyye
HUC
Hexotopsie IPUEMBI
69. | perieHus CUCTEM ypaBHEHHI
C IByMsI IEPEMEHHBIMH
Hekoropsie IIPUEMBI camoct
% OATECIb
70. | pemieHus1 CUCTEM ypaBHEHHI

C ABYMs INICPCMECHHBIMU

HOE
nu3yue
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HUC

[ToaroroBka K KOHTPOJIBHOM

71.
pabore
72. | KontpoabHas padora Neb
camocT bubnmoreka
OATCJIb
OK
73. | [locnenoBarenbHOCTH HOC ﬁtps //m.edsoo.ru/
n3yue L. :
HHE 7f43ed7e
camocT bubnuoreka
Onpenenenue 0ATeNb TTOK
74. | apudpmeTHIecKoi stze https://m.edsoo.ru/
Hporpeccnu HUE 7f43f3b4
bubnumoreka
dopmyna N-ro YjIeHa IIOK
75. | apudmeTndecKoin po- https://m.edsoo.ru/
rpeccuu . '
p 7f43f58a
Onpenenenne camoct Bbubnuoreka
apu(pMETUIECKON OATEIL ITOK
HOC
76. | mporpecemit.  Dopwyna n-rg usy4e https://m.edsoo.ru/
qjieHa apu(METHIECKOU e —f436f2
POTpPeCcCuu f1aselse
dopmynia cyMMBI T TIEPBBIX
77. | wieHoB apuMeTHIECKOM
POTrpPecCuu
CaMoOCT
dopmyna CyMMBI T TIEPBBIX osTeNb
78. | 4neHoB apudMeTHIecKou HOE
[Iporpeccuu usy4de
HHUE
79 Ypok CHUCTEMaTU3aALNHU
" | 3HaHMil 1 yMeHui
80. | KonrpoanHasi padora Ne7
Ornpenenenue camocT
reOMETPHYCCKON OATEIH
81. | mporpeccun. dopmyna N-ro Hz;ze
qrieHa reoMeTPHUYECKON e
POTPECCU
Omnpenenenne bubmmoreka
T€OMETPUYECKON IIOK
82. | mporpeccun. dopmyna Nn-ro https://m.edsoo.ru/
4jieHa T€OMETPUUYECKON —y 31;0 6. '
pOTrpeccuu f1aST0
camoct bubnmoreka
dopmyna CyMMBbI T TEPBBIX osTeNb IIOK
83. | wieHoB TreOMETPHIECKOM HOE hitos-//m.edsoo.ru/
IPOrpPECCHu syHe pS-/m. '
HHE 7t43f72e
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dopMyna CyMMBI II IEPBBIX

bubauoreka
HOK

84. | uienos reoOMeTPHUYECKOM
p https://m.edsoo.ru/
IPOTPECcCUm
7f43f8a0
camoCT bubnuoreka
®dopMyna CyMMBI T TIEPBBIX 0sITeIb IIOK
85. | uneHoB reOMETPHUECKOM HOE
u3yue https://m.edsoo.ru/
MIPOTPECCUH
HUe 7f419d08
camocCT bubnnoreka
o OsTCJIb
86 MeTton MaTeEMaTUUECKON Hoe HOK
" | MHOYKIUU u3yde https://m.edsoo.ru/
HHE 7f419d08
87. | KonTpoabHasi padora Ne8
IToBTOpEHME, 0000IICHUE 1 camocT
3 OsITCJIb
CUCTEMAaTH3aLMsl 3HAHUH. HOE bubmiorexa
88 3anuce, CpaBHEHHUE, u3yue [HOK
" | nelcTBU C HHEC https://m.edsoo.ru/
JEUCTBUTCITLHBIMU 7444612
YHUCJIAMH, YACIIOBAS MPsiMast
[ToBTOpenue, o6o0IIeHNE U bubnnoreka
89 cUCTeMaTU3alus 3HaHuH. LIOK
" | IIpomeHThI, OTHOIIICHHUS, https://m.edsoo.ru/
HPOIOPLHH 7f444a94
IToBTOpEHME, 0000IICHUE 1 camocT Bubauoreka
o OsATCIIb
90 CUCTEMATU3AIUI 3HAHUU. Hoe L{OK
" | Okpyrienue, uzyue https://m.edsoo.ru/
NpUOJIMKEHNE, OLIEHKA HHE 7t4446f2
[ToBTOpenue, o6o0IIeHNE U camocT
3 OsSTCJIb
CHCTEMAaTH3alMs 3HAHUIA. Hoe
91. | Pemnrenue TEKCTOBBIX 3aa4 u3yue
apudMeTHIeCKuM Hye
crmocooom
[ToBTOpenue, o6o0IIeHNE 1
cUCTeMaTH3aInsI 3HaHWMH.
92. | Pemrenune TeKCTOBLIX 3a7a4
apugMeTHIECKUM
CII0CO00M
[ToBTOpeHnue, 06001mIEeHNE U camoct
N 0OsTECJIb
CHCTEMAaTH3aLMs 3HAHUIA. Hoe
93. Penrenuie TeKCTOBEIX 3ama4 u3yue
apupMeTHIeCKUM HHC
CcrocoooM
94. | TloBTopenue, 000OIICHNE U
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cHCTeMaTHU3allus 3HaHUM.
[IpeobpazoBanue
anredpanvdecKux
BBIPAKEHUM, TOMYyCTUMbIE

3HAYEHUS
[ToBTOpenue, 0600mEeHne U | 1 camocT
CUCTeMaTH3alMsl 3HAaHHUH. 0’::;"
[IpeobpaszoBanue usyue
9. anredpanvdecKux HHC
BBIPAXCHUH, TOTYCTUMBIC
3HAUCHUS
[ToBTOpenue, 0600mEeHne n | 1 camocT
CUCTeMaTH3alMsl 3HAaHHUH. O’LT:;IL bubnnorexa
96. | DyHKUMH: IOCTPOCHUE, u3yye Ihit%f‘//m eds00.rU/
CBOICTBA U3YYEHHBIX Hue R '
by 7f444c56
[ToBTOpenue, 0606menne n | 1 camoct
crucTeMaTu3alurs 3HaHH. O’:{T:;H’ Bubmiorexa
97. | DyHKIUU: TOCTPOCHHUE, u3yde thtopf'//m edsoo.ruf
CBOMCTBA U3yYEHHBIX HHC e '
by 7f444f44
[ToBTOpenue, 0600mEeHne n | 1 CaMoCT Bubnuoreka
08, CUCTEMAaTH3aLMs 3HAHUH. OZT:;H’ LIOK
I'paduueckoe pemenue u3yde https://m.edsoo.ru/
YpaBHEHUH U UX CUCTEM HUEC 7f44516a
IToBTopenne, oGobueHne u | 1 bubnnorexa
g9 | CHCTEMaTH3aHA 3HAHUH. [HOK
I'paduueckoe pelieHne https://m.edsoo.ru/
YpaBHEHUH U UX CUCTEM 7f4452¢e6
1 bubnnoreka
100, HroroBasi  KOHTpOJIbHAS [HOK
padora https://m.edsoo.ru/
7f444c56
KommiekcHoe  moBTopenue | 1 camoct BHOTHOTEKA
OCHOBHBIX BOIIPOCOB Kypca oATeIb [TOK
101, anreOpsi. Pemenne Hz;se httos://m.edsoo.ru/
TPEHHPOBOYHBIX 3aJjaHuil Hie 7f44A.,f44' '
(mogrortoBka k 'MA) R
KommnekcHoe  mnoBTopenue | 1 camocT BubmoTeKa
OCHOBHBIX BOIIPOCOB Kypca OATCIb ITOK
1027 azreGps. PemeHH? HZI;EG https://m.edsoo.ru/
TPEHUPOBOYHBIX 3alaHuN H¥Ee I :
(mogrotoBka k T MA) 1144516a
OBIIEE KOJIMYECTBO | 102

YACOB I10 ITPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

Yucna 1 BEIUUCIIEHUS

11

1.2

CpaBHI/IBaTB U YIIOPAAOYMBATH palMOHAJIBHBIC MW HPpalUOHAJIBHBIC

qucia

BremonssaTh apI/I(bMCTI/I‘IeCKI/Ie HeﬁCTBHH C paluOHAJIbHBIMU YHUCJIaMU,
coucTasd YCTHBIC U NNMCbMCHHBLIC HpI/IéMI)I, BBIINIOJIHATH BBIYMCICHUSA C

HppalOHAJIIbHBIMU YK CJIaMU

1.3

1.4

2.1

Haxonute 3HaueHus CTEIIEHEH C OCJIBIMH IIOKA3aTCIIsIMHU U KOpHeﬁ,

BBIYUCIIATH 3HAYCHU S YHCIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ'IHTB JEUCTBUTEIIbHBIC YucCia, BbIIIOJHATL NPUKUIKY PE3YyJIbTaTa

BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAKEHUN
YpaBHEHHUS U HEPABEHCTBA

Pemlate  nuHENHBIE W KBaApaTHBIE YPaBHEHMWs, YpaBHEHUS,

CBOJAIINCCA K HUM, HpOCTefIIHI/Ie Z[p06HO'paLII/IOHaJ'ILHLIe YpaBHCHUA

2.2

2.3

2.4

Pemrate cucteMsl IByX JIMHEWHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMHU
U CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHUE HE SBIIACTCS

JIMHENHBIM

Pemate TekcToBBIE 3amaun anreOpanvecKuM CIOCOOOM C TOMOIIBIO
COCTaBJICHHSI YpaBHEHHsS] WMIM CHCTEMbI JIBYX YpaBHEHHH C ABYMS

NEPpECMECHHBIMU

IIpoBoguTh TpOCTEMIIME HCCIENOBaHWS YpPAaBHEHUH U CUCTEM
ypaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduyecKux
Mpe/iCTaBIeHUH (HalpuMep, yCTaHaBIUBaTh, UMEET JIU YpaBHEHUE WU

CUCTEMa ypaBHEHUH PEIICHHUs], €CITH UMEET, TO CKOJIBKO)

2.5

Pemars JIMHEHHBIE HCPaBCHCTBA, KBaaApPaTHLBIC HCPaBCHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3alUCHIBATh

peuieHuC ¢ MTOMOIIIBIO CUMBOJIOB



2.6

2.7

Pemrate cucreMbl JIMHEHHBIX HCpPAaBCHCTB, CHUCTCMbI HCPABCHCTB,
BKIIIOHAOMME KBaApaTHOC HEPABCHCTBO, I/I306pa)I(aTb pEIICHUE
CUCTEMBI HEPABCHCTB Ha YHCJIOBOM HpXMOﬁ, 3aIUMChbIBAaTh PCIICHHUEC C
IIOMOIIBIO CHMMBOJIOB

Hcnons3oBaTh HEPpaAaBCHCTBA ITpH PEIICHUHU PA3JIMYHBIX 3a71a4

OyHKIUU

3.1

3.2

3.3

3.4

Pacno3naBatb GbyHKIIIHN HU3YYEHHBIX BUJOB. [TokasbiBaTh
CXEMAaTUYECKHU PACIONIOKEHUE HAa KOOPAMHATHON TIOCKOCTH IpauKOB
¢bynkuuii Buga: Y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot
3HA4YCHHH KO3 (UIIMEHTOB, OMMCHIBATH CBOMCTBA () YHKIIHIMA

[Toka3piBaTh CXEMAaTHYECKH PACIOJIOKEHHE Ha  KOOPAMHATHOMN
IJIOCKOCTH TpadukoB GyHKuMA Buaa Y = VX, Y = |X| U omuchIBaTh

cBOicTBa (pyHKUIMH

Crpoutb ¥ M300paxkaTh CXEMaTHYECKH TIpadUKu KBaJPaTHUHBIX
(GyHKUMH, ONUCBHIBaTH CBOWCTBA KBAJPAaTHUUHBIX (YHKIMHA IO HX
rpaduxam

Pacnio3HaBath KBaJIpaTuuHyi0 (QYHKIMIO 1O (opmyiie, HNPUBOAUTH
MpUMEpHl KBaJpPaTHYHBIX (DYHKIUH W3 peasbHOW JKU3HH, (DU3HKH,

Tr€OMETPUH

4.1

4.2

4.3

4.4

ApI/I(I)MCTI/ILIeCKa}I U TCOMETPHUYICCKAs MPOTrpeCCUUn

Pacrio3HaBaTh apu(pMETHUYECKYI0 U T€OMETPHUECKYIO MTPOrPECCUU MpHU

Pa3HbIX criocodax 3aJaHuA

BBINONHATE BBIUMCIEHUS C HUCMOJNb30BaHUEM (QOpMyN N-TO YJIeHa
apu(pMeTHYeCKOl M TeOMEeTpUYEcKOil Mporpeccui, CyMMmbl MepBBIX N
YJICHOB

N300pakaTh 4jieHbl MOCIEI0BATENBHOCTH TOYKAMHU Ha KOOPJMHATHOU
IIJIOCKOCTH

Pemrate 3aga4u, CBA3aHHBIC C YHCJIIOBBIMH ITOCJICIOBATCIBHOCTAMM, B
TOM 4YHUCJIC 3aaadyud H3 pCaHLHOﬁ KHU3HHU (C HUCIIOJB30BaHHEM

KaJIbKYJSTOPa, HU(POBBIX TEXHOJIOTUH)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
11 ParonaneHble yMcia, MppalMOHANbHBIE 4YHCIIA, KOHEYHbIE M OECKOHEUHbBIE
' JeCATUYHBIE JPOOU
MHOXeCTBO JACHCTBUTEIBHBIX YUCE, ICHCTBUTENbHbIC YUCIA KaK OECKOHEUYHbIE
19 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOM NpsiMoii. CpaBHEHME J1EHCTBUTENIBHBIX
yucell
13 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YUCIAMU
W3mepenus, npubImKeHus, oleHKU. Pa3mepsl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUINTEIBHOCTh IPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh MpuOmmkenus. Okpyrienue uucen. Ilpukuaka u oueHka
Pe3yabTaTOB BBIYACICHUN
2 VYpaBHeHMS U HEpaBEHCTBA
2.1 VYpaBHEeHUs ¢ OAHOM IEpEMEHHOM
2.2 JIuneiiHoe ypaBHeHue. Pemenne ypaBHEHHUM, CBOAAIIMXCS K JIMHEHHBIM
2.3 KBaznpatHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOAAIIMXCS K KBaIPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs YpaBHEHHUW TpPETbed H
' YETBEPTOU CTENIEHEN Pa3IOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 CucreMsbl ypaBHEHUN
2.7 VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cuctem ByX JTMHENHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMU
29 Pemenue cucreM ABYX YpaBHEHHM, OZHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOMU CTEIIEHH
2.10 ['padmyeckas MHTEpIpETALlMsl CUCTEMBI YpaBHEHUI C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Peuienne cucreM TMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA




['padmyeckass uHTEprnpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMs

2.16
NepPEMEHHBIMH

3 OyHKIUU

31 KBanparnunas ¢ynknus, e€ rpadpuk um cpoiictBa. [lapabGona, KOOpIMHATHI
' BEPLIMHBI 1apaldoJibl, OCb CUMMETPUU MapadoIbl

3.2 I'paduxu pynaximit y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku Gyrkuit y=K/X, y = X’ 1 ux cBOICTBa

3.4 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 UYucnaoBble MOCIEI0BATEIBHOCTH

a1 Omnpeznenenne u cocoObl 33aHUSI YUCIOBBIX IOCIEIOBaTEIbHOCTEH. 3amanue
' HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMyoit 1 popmyIioii N-ro yieHa

42 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMeTHUECKOM
' IPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

43 I'eomerprueckass mnporpeccuss. Popmynbl N-r0  WIEHa T€OMETPUYECKON
' IPOTPECCUH, CyMMBI IIEPBBIX N UJICHOB

A4 N300paxkenne uiaeHOB apUPMETHUECKOM U TIEeOMETPUYECKON Mporpeccuit
' TOYKaMH Ha KOOPAMHATHOM MI0CKOCTU. JIMHEHHBIH U 3KCIIOHEHIMAIBHBINA POCT

45 CJ105KHbI€ TPOLEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIH rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHUC, aKCHMOMaA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IIPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIA, OOBIKHOBEHHas JIpoOb U
NecsiTUYHas Opo0b, CTaHJIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apuU(QMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSAOYMBaTh YHCIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LENbIM IOKa3aTeNeM,
apupMeTUYECKU KBaJApPaTHBI KOPEHb, MHOTOUIEH, ajnreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHU
OOJIbIlIe €IMHMIIBI, YMEHHE BBITOJHATH pacdy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOTIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4HCI€ C UCHOIb30BaHUEM (OpPMYT pa3HOCTH KBAJApPaTOB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JUHEHHBIE U KBaJpaTHbIC ypaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OAHOM NEPEeMEHHOW, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusl, yObIBaHWs, HAWOOJbIIEC W HAUMEHBIIEE 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAXKATH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenune OICprupoOBaTh IIOHATUAMMU. II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
HCIIOJIb30BaTh CBOMCTBA IOCJEI0BAaTENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemarts 3a7aud pa3HbIX THUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHUE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomM0O, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MeXAy MpsSMbIMH, [EpPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUS,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPSAMOW; YMEHHE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLICHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKpY’KarOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUTrOHOMETpHYECKHE COOTHOUICHUS VIS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI M KOOPAMHATHI I MPEACTABICHUS
JTaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUEeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apudMETHYECKoe, MeIuaHa,
HauOoJbllee W HaWMEHbIee 3HAUCHMs, pa3Max YHCIOBOro Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATDH n Hp606pa3OBBIBaTL



15

16

uHbOpMalLMIO, MPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU; YMEHHUE peIIaTh
3a/lady METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMATHKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTBhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, HPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA OI'D 11O
MATEMATHKE

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

1 UYucna 1 BBIYUCIICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl
1.2 OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MMPOIIEHTHI, OCCKOHEYHBIC ITEPUOINUECKHIE TPOOH
1.3 Panmonaneueie uncna. Apudmernyeckue onepanuu ¢ palroHaIbHBIMU YUCIaMU
1.4 JleiicTBuTeNbHBIC YKcha. Apu(pMETHIECKUE ONIEPAIUU C ICHCTBUTEIIHPHBIMU YHCITAMH
Le [TpuOnmxEHHbIE BBIYMUCICHUS, MpaBUiia OKPYIJICHUS, MPUKUAKA U OLEHKa pe3ysbTaTra
' BBIYMCIICHU I
2 AnreOpandecKkue BoIpaKEHUS
2.1 bykBeHHble BbIpaXeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
25 Crenenp ¢ nenbiM nokasareneM. CTeneHb ¢ palMOHAIbHBIM NoOKa3aTesneM. CBoMCTBa
. CTCIICHU
2.3 MHorousneHsl
24 Anrebpandeckas 1po0b
”g Apudmernueckuii KOpeHb HaTypaJbHOW cTemeHu. JledcTBus ¢ apudMeTHUYECKUMHU
' KOPHSIMH HAaTypalbHOU CTETICHH
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenble u 1poOHO-panrioHanbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 Lenble u poOHO-panrioHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 UucnoBbie OCTIEI0BATEIHHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS MTOCIIEI0BATEIHLHOCTEH
4.2 Apudmerrdeckas 1 TeoMeTpudecKkas mporpeccuu. @opmMyiia CII0KHBIX MPOIICHTOB
5 OyHKIMH
@Oynkius, crnocodsl 3amanus (pyHkuuu. 'padux QyHkiuu. O6macTh onpeneneHus: u
- MHOXKeCTBO 3HadeHni Qynkuuu. Hymu ¢yakmuu. [IpomMexxyTKd 3HAKOMOCTOSHCTBA.
o [IpoMexyTK MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl W MHHUMYMBI (DYHKIIHU.
HauGonpiiee n HauMeHbIlIee 3HaUCHHE (PYHKITUN HA TTPOMEKYTKE
6 KoopauHaTsl Ha MPSMO U TIIIOCKOCTH




6.1 Koopaunatnas npsimast

6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue GUrypsl 1 UX CBOIMCTBA

7.2 Tpeyronbauk

7.3 MHOTOoyTroIbHUKH

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepenne reoMeTpu4eckiux BEIUUYUH

7.6 BekTopsl Ha TIOCKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BeposiTHOCTB

8.3 Kombunartopuka

8.4 MHosxecTBa

8.5 I'padmr
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