JOKYMEHT I10; (CAH IIPOCTOM
SJIEKTPO M IIOATIMCBHIO

CBEJIEHIS1 O CEPTHOHKATE DIL

rernopolskayash.crimeaschooL.ru
yapexzens:

MyHuIHAIaIbHOE OFOKETHOE 00IIe00pa30BaTEIbHOS YUPEIKICHUE
«YepHoromnbckasi cpeaHss mkoia» beroropckoro paitona Peciyonuku Kpeim

PACCMOTPEHO COI'JTACOBAHO VYTBEPXIAO
Ha 3aCe€JaHuH MIKOJIBHOTO 3aMecTUTENb TUPEKTOPA Jdupexrop
MO yuurteneit no YBP

HayK €CTCCTBCHHO-
MaTeéMaTHu4YCCKOI'O IUKJIa

PykoBoauTens MO ®ypcos K. II. I'opoxosckwuii 5. A.
«21» aBrycra 2025 ITpukas Ne 207
Iloxa C. H. oT «21» aBrycra 2025

ITpotokon Ne 1
oT «21» aBrycra 2025

Pa6ouas nporpamma
yueOHOro npeamera «Anredpa»
st 9 knacca
2025 - 2026 yueOHbII TO

Cpok peanuzanuu nporpaMmmsl — 1 rosa

(x OCHOBHOI1 00pa3oBaTEFHON MPOTrpaMMe OCHOBHOTO O0IIEro 00pa3oBaHUs
YTBEPKIEHHOM MPUKA30M 10 mIKoje oT 18.08.2023 Ne 156)

Paspabotunk — ['mazoBa 3uHanma AHIpeeBHA
YIUTEIh MaTEeMaTUKHU

c. UepHorouibe,

2025



PaGouast mporpamMma paspaboTaHa Ha OCHOBE:

— @enepallbHOTO TOCYJApPCTBEHHOTO 00pa3oBaTEeNbHOTO CTAaHAApTa OCHOBHOTO OOIIEro
00pa3zoBaHus, YTBEPKICHHOTO YTBEPKIECHHBIM MpukazoM Mwunnpocsemenus ot 31.05.2021
Neo 287 (nelicTByromast peJakius);

— @enepanbHOM  00pa30BaTENIPHOM  MPOTpaMMBl  OCHOBHOTO  OOmIEro  0Opa3oBaHUS,
yTBEpKJIeHHOU npuka3zom Munmnpocsetmenus ot 18.05.2023 Ne 370 (c u”3BMEHEHUSIMU ).

Yuebnuo-memoouueckuii komniexc:

1. Maremaruka. Anrebpa: y4eOHMK 8-i kiacc 0a30BbIi ypoBeHb. YueOHWK/ 1O. H.
MakapeiueB, K. M. HemkoB, H. I'. Munmiok, C. b. CyBopoBa; noa pen. C. A.
TensikoBckoro. — 17-e u3n., crep.. — M.: [Ipocsemienue, 2024.

2.  U3yuenue anreOpsl. 7-9 knaccel. [locoOue s yuurens. Apropsl: 0. H. Makaperues,
H. I'. Munnrok, C. b. Cysoposa, 1. C. I1lnsikoBa. Mocksa. ITpocsenienue.

3.  Jlupmaktuueckue marepuaisl o anreope. 8 kiacc / JI. M. 3BaBuy, JI. B. Ky3nenosa, C.
b. CyBopos. - M.: IIpocsemenue, 2019 1.

4. 10. A. T'nazkoB, M. . I'anamBunu. CaMOoCTOSTENbHBIE U KOHTPOJIBHBIE PAOOTHI TIO
anreope. 8 wmacc/ K yue6nuky HO. H. MakapsrueBa u gp.; mom pen. C. A.
TensxoBckoro. — Ok3amen, 2023.

5. Tectwl mo anrebpe. 8 kmacc/ K yueOnuky FO. H. MakapsrueBa u np.; moxa pen. C. A.
TensxoBckoro. — Ok3amen, 2023.

6. Iloypounsle pa3paboTku K yud. MakapsrueBa. 8ki. 2019 -350c

Dnexmponnvle 0bpazosamenbHble pecypcol:
e DIeKTpoHHble 0Opa3oBaTelbHBIE pecypchl K Yy4yeOHukamM B EnuHOll  Kosutekuuu

www.school-collection.edu.ru
e http://mat.lseptember.ru Maremaruka: EXKEHEEITPHOE y4eOHO-METOIUIECKOE

npuioxeHue K razere «llepBoe ceHTIOPs».
e http://www.uchportal.ru (yautensckuii mopran);
e www.edu.ru (caiit MOuH P®);
e www.school.edu.ru (Poccuiickuii 001eo0pa3zoBaTebHbII TOPTAN);

e www.pedsovet.org (Bcepoccuiickuii THTEpHET-TIEICOBET);

o  www.fipi.ru (caiir ®enepaabHOro HHCTUTYTA MEAATOTHUECKUX U3MEPEHUH ),

e www.math.ru (MaTepHeT-IoAIepKKa yYUTEeNIeH MaTeMaTHKH);

e http:// festival.1september.ru (dbectuBans mnemarorndeckux wuaed «OTKPBITBIA YPOK»
(«ITepBoe ceHTIOPs»));

e Www.exponenta.ru (o6pa3oBaTeIbHBIN MAaTeMaTHIECKUI CalT);

e www.math.ru/lib (a3smexTpoHHass MaTeMaTHUECKast OMOINOTEKA);
e https://resh.edu.ru/ Poccuiickast Dnextponnas [lkona
e https://infourok.ru/
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PaGouass mporpamma cocraBiena c¢ yu€tom PabGoueit mnporpammbel BocmuTanus MBOY
«Yepnononsckas CLL» benoropckoro paitona Pecriyonuku Kpbim (ypoBeHb OCHOBHOTO OOIIETO
oOpazoBanus) Ha 2025-2028 roasl, yTBepKAEHHOM puka3oM ot 21.08.2025 Ne 207.

COJAEP)KAHUE YYEBHOI'O IPEIMETA

Yuciia 1 BbIYMCICHUSA
ParnmonanbHbIe yncia, UppanMoHaIbHbIC YMCIIA, KOHEYHbIE U OECKOHEUHBIE IECATHYHBIC IPOOH.
MHOkecTBO JeHCTBUTENIBHBIX YUCEN, JEHCTBUTENIbHBIEC YACIA KaK OECKOHEUHBIE AECATUYHBIE
npodu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JICHCTBUTEIILHBIX YUCEN U
KOOPJAUHATHOU MPSIMOIA.
CpaBHeHUE IEHCTBUTENBHBIX YHCEll, apu(METUYECKHE JeHCTBUS C NEHCTBUTEIBHBIMU YHACIAMHU.
PazMepbl 00bEKTOB OKPYXKAIOIIEr0 MUPA, JJIMTEIBHOCTh MPOLIECCOB B OKPY’KAIOIIEM MHpE.
[TpubnuxeHHoe 3HAYCHHE BEIMYMHBI, TOUHOCTh Npubmmkenus. Oxpyrienue uucen. [puknaka
Y OLICHKA PE3yJIbTaTOB BBIYMCIICHUM.

YpaBHeHHUs M HEPABEHCTBA
JIuneitHoe ypaBHeHue. Penienne ypaBHEHUM, CBOJAIIMXCS K TUHEHUHBIM.
KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEeHUH, CBOAIIMXCS K KBaJpaTHBIM. bukBapaTHoe
ypaBHeHue. [IpuMepsbl perieHrs ypaBHEHUN TPEThE U YETBEPTOM CTENEHEN pa3ioKEeHUEM Ha
MHOXHTEIH. Perienue IpoOHBIX pallMOHANBHBIX YpaBHEHUH. Pelienne TeKCTOBBIX 3a1a4
anreOpanvdecKuM METOOM.
VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €ro Tpaduk. Pemenue cuctem AByX JTUHEHHBIX
YPaBHEHHH C JIByMs IIEpEMEHHBIMU. PenieHue cucremM 1ByX ypaBHEHHM, OHO U3 KOTOPBIX
JUHEWHOe, a Apyroe — BTopoi cTeneHu. [ paduueckas HHTEppeTanuss ypaBHEHHUH ¢ ABYMs
IIEPEMEHHBIMH.
Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CrocoOoM.
UucnoBble HEPABEHCTBA U UX CBOMCTBA.
PeuieHne nuHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHON. Perienue cucreM JIMHEUHBIX
HEpaBEHCTB ¢ OJIHOU nepeMeHHol. KBanpaTHbie HepaBeHCTBA. [ paduueckass HHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMHU.
DOYyHKIUH.
KBanparuunas ¢pynkuus, ee rpaduk u cBoiictBa. Ilapabomna, KoopauHATHI BEPIIUHBI TapaOOIIbI,

0Ch CUMMETPHUH TTapaboIIbl.

Ipaduxn dysxmumii: y=kx, y=kx+b, y= S , y=x®, y=vx, y=|x|, ux coiicrra.

Yucii0BbIe NOCJI€10BATEIbHOCTH U MPOTPECCHH.

[TonsATHE YnCIOBOM MOCIEI0BATEILHOCTH. 3aJaHUE TTOCIIEI0OBATEILHOCTH PEKYPPEHTHOM
dbopmyoit u popMyIoi N-To YieHa.

ApudnmeTrndeckast U reoMeTpuueckas nporpeccuu. @opmynel N-To YieHa apuhMeTHIECKON 1
T€OMETPUUYECKON MPOTPECCUH, CYMMBI IEPBBIX N uieHOB. M300pakeHne YWICHOB
apuMETUYECKOH M TEOMETPUUYECKOW NPOrPECCHi TOYKaMH Ha KOOPAMHATHOM TIIIOCKOCTH.

JIvHEHBIN 1 SKCOHEHIMANBbHBIA pocT. CII0KHBIE TPOLICHTHI.

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI
JInyHOCTHBIE Ppe3yabTaThl OCBOCHUS MPOTrpaMMbl ydeOHOro Kypca «Anredpa»

XapaKTePU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHNE:



IIPOSIBJICHUEM HMHTEpeca K IPOLUIOMY M HACTOAIIEMY POCCHHCKONM MAaTEMAaTHKH, LIECHHOCTHBIM
OTHOLIEHUEM K JOCTWKEHHUSIM POCCUMCKMX MAaTEMaTUKOB U POCCUNUCKOW MaTeMaTU4YeCKOU
IIKOJIBI, K UCIIOJIb30BAHMIO ATHX JIOCTHKEHUH B IPYTUX HayKax M MPUKIATHBIX chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO OO0S3aHHOCTEH TpakJaHMHA M peaau3alud ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTUYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYD,
SBJICHUH, TPOLIETYp T'Pa)IaHCKOro oO0IIecTBa (HampuMep, BHIOOPHI, ONMPOCHI), TOTOBHOCTBIO K
OOCYXJIEHUIO 3THYECKHUX IpPOOJieM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM OCTHKEHHH
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-ITHYECKHUX IPUHIUIIOB B IEATENBHOCTH YYEHOTO;

3) Tpya0BO€E BOCHIUTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B pEIICHUHM MPAKTUYECKUX 3a7ad MaTeMaTU4ecKou
HaMpaBJI€HHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMAaTUYECKOI0 00pa30BaHUS HA MPOTSKEHUU BCEH
KHU3HU Ul YCIEIHON NMPo(ecCHOHANBHOMN NesTeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIUBUAYAJIBHOW TpPAaCKTOPHUH 00pa3oBaHUS H
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HUHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCMIUTAHHE:

CIOCOOHOCTBIO K SMOLIMOHATIBHOMY M 3CTETHYECKOMY BOCIPHUATHIO MaTEMATHYECKUX OOBEKTOB,
3a/1a4, PELIEHUN, pacCyXICHUHM, YMEHHIO BHJETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpUEHTalMe B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HbBIX IPEACTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs UEJIOBEKa, NPUPOABI M OOINECTBa, MOHUMaHUEM
MaTeMaTHYECKOM HayKH KakK cgepbl YelOBEUECKOW NEesTeTbHOCTH, JTAaloB €€ pa3BUTHI H
3HAYUMOCTH JUISl PA3BUTHUS LUBUJIN3ALMH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YEeCKOU
KyJIBTYPOH Kak CpEICTBOM IIO3HAaHHA MHUPA, OBJAICHUEM IPOCTEHIIMMHM  HAaBBIKAMU
MCCJIEIOBATEIbCKOM 1E€ATEIbHOCTH;

6) ¢usnueckoe BocnuTanme, (OpMHpPOBaHHME  KYJIbTYPbl  3A0POBbS W

IMOLMOHAJIBHOIO 0JIaronoyYusi:
TOTOBHOCTBIO NPUMEHATh MAaTEMATUYECKUE 3HAHHUA B HMHTEPECAX CBOETO 3I0POBbs, BEICHUS
310pOBOTO 00pa3a >KU3HU (370pOBOE MUTAHUE, COANAHCUPOBAHHBIN PEXXUM 3aHATUH M OTHbIXA,
perynsipHast pusnueckasi akTUBHOCTH), C(HOPMHUPOBAHHOCTBIO HABbIKA pe(ICKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OIMOKY M TaKOT'o K€ MpaBa JpPyroro 4ejioBeKa;

7) 3K0JI0rnYecKoe BOCIIUTAHUE:

OpHEHTAIlMe Ha MpPUMEHEHHE MaTeMaTHMYeCKUX 3HAHWM I pelieHus 3axad B o0jacTu
COXPaHHOCTH OKpYXKarolleW cpefbl, MJIaHUPOBAaHUS IIOCTYIKOB M OLEHKM HMX BO3MOYKHBIX
HOCJIEICTBUM Ul OKpY’Karollel cpeibl, 0OCO3HAaHUEM IJI0O0AJIBHOIO XapakTepa 3KOJOrMYECKUX
npo0JIeM U yTeH UX PEIICHHS;

8) aganTanusa K H3MEHAIOIMMCS YCIOBHAM COIMAJIBHON M NPUPOIHOM CPeAbI:
TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHUSX HEOINPENEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 IMPAKTUYECKYIO JESATCIBHOCTh, B TOM YHCIE YMEHUE YUYUTBHCS y OPYIHX
Jroze, mpuoOpeTaTb B COBMECTHOM NEATEILHOCTH HOBBIE 3HAHUS, HAaBBIKM M KOMIETEHIUH W3
OIbITA IPYTHX;

HEOO0XOUMOCTBI0O B (DOPMHPOBAHWU HOBBIX 3HAHHWM, B TOM uHcie (HOPMYIHUpPOBATH WUICH,
HOHATUS, TMIIOTE3bl 00 00BEKTaxX U SABJICHHSX, B TOM YUCIIE PaHee HEU3BECTHBIX, OCO3HABAThH
NeQUIUTEI COOCTBEHHBIX 3HAaHUH U KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATh CTPECCOBYIO CUTYALUIO KaK
BBI30B, TpeOYyIOIUI KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIE pEIICHUS U JEHCTBHI,
(bopMyIHpOBaThH M OLICHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe efiCTBHS

Ba3oBble JJornyeckue geiicTBUA:

BBISBIIAITh U XapaKTEPU30BATh CYIIECTBCHHbIC MPU3HAKKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOLICHUNA MEXAY MOHATUAMHU, (POPMYTUPOBATHh ONpPENEICHUS MOHATHIA,
yCTaHaBJIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(PHUKAIIMK, OCHOBAHMS JJIs1 00001IIeHUs
U CPaBHEHHUs, KPUTEPUU IIPOBOAMMOIO aHAIN3a;

BOCIIPHHUMATh, (DOPMYIUpPOBaTh U MPEOOPa30OBBIBATh CY)KICHHS: YTBEpAUTEIbHbBIE U
OTpHILIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00ILNE, YCIOBHBIE,

BBISBIISITh MATEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IIPOTUBOpPEUHs B (haKTax,
JAHHBIX, HAONIONEHUSX W YTBEPKACHUAX, IpelularaTb KPUTEPUH [Js BBIABICHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JieN1aTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHMKH, J€TYKTUBHBIX M MHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUI 110 aHAJIOTHH;

pa3bupaTh JOKa3aTelbCTBA MATEMaTHYECKHMX YTBEpXKAECHUH (IpsMble U OT
IPOTHBHOTO), IPOBOJIUTH CaMOCTOSITEIIEHO HECIIOKHBIE JI0Ka3aTeIbCTBA
MaTeMaTHYeCKuX (AKTOB, BBICTPAMBaTh AapryMEHTALMIO, IPUBOAUTH INPUMEPHl U
KOHTPIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BBIOMPATh CTMOCOO pemieHusl y4ueOHOW 3amaur (CpaBHHBATh HECKOJBKO BapHAaHTOB
peleHus, BbIONpaTh Haubosee MOAXOAAMMUI ¢ yUETOM CaMOCTOSITEIbHO BbIJICIEHHBIX
KpUTEPUEB).

Ba3oBble ucciiefoBatTebCcKe 1eiiCTBUA.

UCIIONIb30BAaTh  BOMPOCHl  KaK  HCCIENOBATENIbCKHI  MHCTPYMEHT  MO3HAHUSA,
dbopmynupoBaTh BOIIPOCHI, ¢bukcupyromue IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITENIFHO yCTAaHABJIMBAaTh HMCKOMOE U JaHHOEe, (OpMUPOBaTH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

NPOBOJUTHh TI0 CaMOCTOSITEJIbHO COCTaBICHHOMY IUIaHY HECIOXKHBIA HSKCIEPUMEHT,
HEOOJIIIIOE HCCIIEJIOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOM;

CaMOCTOSATENIbHO  (popMynupoBaTh 000OIIEHWS ©  BBIBOABI IO  pe3yJbTaTaMm
NPOBEAEHHOTO HAOIIOICHNS, UCCIIEOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh IMOJYYEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIICHUH;

MPOTHO3HPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh TIPEITOIOKECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmaumeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OpPMALMU, JAaHHBIX, HEOOXOAUMBIX
JUISL peLeHUs 3a1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIUIO
Pa3TUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;

BbIOMpaTh (OpMy MpeCcTaBlIeHNs UHPOPMALIMK U WIUTIOCTPUPOBATDH pelIaeMble 3a7aun
CXeMaMH, IuarpaMMaMu, HHOU rpadukol U X KOMOMHAIIMSIMH;



OLIEHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSIM, MPEATIOKEHHBIM YUUTEIEM WIN
c(OPMYIHPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC YHHBepcaJlbHble YUeOHbIe 1eHCTBHUA:

BOCIIPHHUMATH U ()OPMYJIHPOBATH CYXKIICHUS B COOTBETCTBUU C YCIOBUSMHU M LEISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHUS B YCTHBIX W
NUCbMEHHBIX TEKCTAaX, J1aBaTh MOSACHEHHs TI0 XOIy pPeIIeHHs 3a1a4l, KOMMEHTHPOBATh
MOJTYYECHHBIN pe3yNbTaT;

B X0/ 00CYKJIEHHsI 3371aBaTh BOMPOCHI IO CYLIECTBY 00CYKAaeMOM TeMBbI, TPOOJIEMBI,
pemaemMol  3ajayu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE HAa TOWCK pEIIeHHUS,
COTIOCTaBJISITh CBOM CYXACHUS C CYXICHHSIMH JAPYTUX YYaCTHUKOB JIMAJIOTa,
OoOHapy>KUBaTh Pa3IMUMe U CXOACTBO MO3ULIUH, B KOPPEKTHOH (hopme HopMyIHpOBaTh
pa3HoIIacusi, CBOM BO3PAKCHHUS;

NPEICTaBIATh PE3yAbTAThl PEIICHUS 33/1a4H, SKCICPUMEHTA, UCCIeIOBaHUA, IPOCKTa,
CaMOCTOSITENIFHO BBIOMpATh (pOopMaT BBICTYIUICHUS C YYETOM 3a7ad MPEe3CHTAUU U
O0COOEHHOCTEH ayIUTOPHH;

MOHUMAaTh M KCIIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHAWBUIYAIBHOH pabOTHI
NIPY PEIICHUU YYeOHBIX MaTeMAaTHYCCKHX 3a/1a4;

NPUHUMATH 11e7Th COBMECTHOM JESITeTbHOCTH, IIJITAHUPOBATh OPTaHU3aIIUI0 COBMECTHOU
paboThl, pachpenensaTh BUIb padoOT, JAOTOBApUBATHCS, OOCYXKIaTh IIpolecc U
pe3yabTar paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢opMax paboTel (0OCYXACHUS, OOMEH MHEHHIMH,
MO3TOBBIE IITYPMBl U JPYTHE), BBHIIOIHATH CBOIO YacTh pabOThl U KOOPIMHHPOBATH
CBOM JICWCTBUS C IPYTMMHU WICHAMH KOMaHJbI, OIICHUBATh KA4eCTBO CBOETO BKJIA/Ia B
OOIINI TPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIe YHHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranmn3anus:

CaMOCTOSATENIFHO COCTaBJIATH IIJIaH, AJITOPUTM pEIIeHus 3a1add (WIM €ro 4acTh),
BBIOMpATh CcHoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUN C y4ETOM
HOBOI MHGOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAIbHBIA HHTEJLJIEKT:

BJIAJICTh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS MPOIEcca U Pe3ysbTaTa PEIIeHUs
MaTeMaTHUYeCKOM 3aJ1auu;

MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUU 33]a4d, BHOCUTH
KOPPEKTUBBI B JIATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIUOOK,
BBIIBJIEHHBIX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA ACATEIBHOCTH MOCTABICHHOW LIEJIA U YCIIOBUSM,
OOBSCHATh TPUYUHBI JOCTHIKEHUS WIM HEAOCTIKECHUS IIeNHM, HAXOIUTh OIINOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

IIpeaMeTHbIe pe3yabTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTIO Kypca K KOHITy 0OyueHUs B

9 kiacce

Yucaa ¥ BLIYHCIEHUS

CpaBHHMBATH U yIIOPSAI0UYUBATH PAIIMOHATBLHBIE M HPPAIIMOHAIBHBIC YUCIIA.

BeimonusaTe apudMeTHUecKue NEHCTBUS C PAllHOHATBHBIMU YUCIIAMH, COUYETasl YCTHBHIC H
MUCbMEHHBIE TPUEMBI, BHITIOIHATH BEIUUCICHUS C UPPALIMOHATIBHBIMU YUCIIAMH.



HaxonuTth 3HaueHUs CTENEHEHN C LIEJIBIMU MTOKA3aTeNIIMU U KOPHEW, BBIYMCIIATh 3HAUCHUS
YUCJIOBBIX BBIPAKEHUM.

OKpyriaTh ACUCTBUTEIbHBIE YHCIIA, BBIMNOJIHATh MPUKUAKY PpE3yJibTaTa BBIUKUCICHUH,
OILICHKY YHCJIOBBIX BBIPAXKECHUM.

YpaBHeHUs1 1 HEPABEHCTBA

Pemiate nuHelHbIE M KBaJpaTHbIE YpPAaBHEHUS, YPaBHEHHUS, CBOJISIIMECS K HUM,
npocTeiime ApoOHO-palMOHAEHBIC YPABHEHUS.

Pemate cucTemMbl JBYyX JMHEHHBIX YPAaBHEHHM C JABYMs IIEPEMEHHBIMU U CHCTEMBI JIBYX
YPaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHHE HE SABIISIETCS JIMHEHHBIM.

Pemate TekcToBble 3amauM  anreOpanyecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHUS UM CUCTEMBI JIBYX YPABHEHHI C IByMs IEPEMEHHBIMU.

[IpoBOaMTH MpoCTENIINE UCCIIENOBAaHNS YPABHEHUN U CUCTEM YpPaBHEHUI, B TOM YHUCIIE C
IpPUMEHEHHEM TrpapUuecKux IMpeacTaBiIeHU (ycTaHaBIMBaTh, MMEET JIM YpaBHEHHUE WIIU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemarr nuHeliHBIE HEpaBEHCTBA, KBAJApaTHBICE HEPABEHCTBA, H300paKkaTh pEIICHUE
HEPaBEHCTB HA YUCJIOBOW MPSMOM, 3aIIMCHIBATH PEHIEHUE C TOMOLIBI0 CHMBOJIOB.

Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIKOYAKOLIUE
KBaJIpaTHOE HEPAaBEHCTBO, M300paKaTh PEUICHUE CUCTEMbl HEPABCHCTB HA YHCIIOBOW MPSIMOM,
3aMMChIBAaTh PELIEHUE C TOMOLIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3IMYHBIX 3a4a4.

DOyHKIUHA

PacnioznaBath (hyHKIIMY H3ydeHHBIX BUAOB. [I0Ka3bIBaTh CXEMaTHYECKH PACTIONOKEHUE HA

KOOPAMHATHOM 1iockocTH rpadukoB ¢pyHkimid Buaa: Yy = kX, y = kx + b,y =k/x,y = ax? + bx +
c,y= X, y = Vx, y = |X|, B 3aBHCHUMOCTH OT 3HaUCHHUH KOA(PPHUIIMEHTOB, OMUCHIBATH CBONCTBA

GyHKIHA.

Crpouth M M300pakaTh CXEMATUUYECKU TpapUKH KBaJIpPaTUUHBIX (DYHKIUI, ONMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIMI MO UX IpaduKam.

Pacno3naBath  KkBajgpatuuHyro (QyHKIu0 1o  ¢Gopmyie, NPUBOAUTH  NPUMEPHI
KBaJPaTUYHBIX (QYHKLUHI U3 peabHOM KU3HHU, (PU3HKH, FEOMETPHH.

YucJi0BbIe MOCJI€10BATEIbHOCTH U MPOrPeccHu

Pacno3naBate apu(MeTHUECKYI0O M T€OMETPUYECKYIO MPOrPECCUU TP Pa3HBIX CIOco0ax
3aJJaHuUs.

BBINONHATE BBIYMCIEHHUS C HCHOJIb30BaHMEM (OPMYN N-ro 4YjeHa apudmMeTrudeckol u
T€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N3006pakaTh WieHbI OCIEI0BATEILHOCTH TOYKaMU Ha KOOPAWHATHOH MJIOCKOCTH.

Pemate 3aaum, CBsI3aHHBIE C YMCIIOBBIMHU IOCJEIOBATENBHOCTSAMHU, B TOM YHUCIIE 3aJaud
13 peajbHOM XU3HU (C UCTOIB30BAaHUEM KATBKYIISATOPA, TU(PPOBBIX TEXHOJIOTHI).

2. TemaTtuyeckoe NJIAHUPOBAHHE

Ne Ha3sBanue pasneia Wi TeMbl Konunuect 0P
n BO 4acOB
H KOHTP.
padot
Bbu6nuoreka [JOK
1 i 9/1
fleficTauTenbibe G https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8

Bbu6nuoreka [JOK
2 DyHKupH 1 X rpadukn 17/l https://m.edsoo.ru/7f417af8
. . bu6mmoreka [IOK
3 VYpaBHEHUs ¢ OAHOM ITEpPEMEHHON 10/1 https://m.edsoo.ru/7f417af8
N N bu6mmoreka [IOK
4 HepaseHctBa ¢ 0HOM IEpEMEHHON 711 https://m.edsoo.ru/7fA17af8
5 VYpaBHeHUs ¢ [BYMsI IEPEMEHHBIMU U UX 13/1 bubnnorexa [HOK
CUCTEMBI https://m.edsoo.ru/7f417af8
6 HepaBeHnctBa ¢ AByMs IepeMEHHBIMH U 13/1 bubmmoreka [JOK
UX CUCTEMBI https://m.edsoo.ru/7f417af8
Apudmernyeckas u reoMeTpudecKas bubmmoreka [IOK
7 15/1
MPOTrPECCUM. https://m.edsoo.ru/7f417af8
Bbu6nuoreka [JOK
10 [osTopenne 1 obodmenHe 18/2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102/9
[MPOTPAMME

KanennapHo-remaTruueckoe mjiaHupoBanue. Ajreodpa. 8 kiace

(2025-2026 yuedoHbIii rom)

Ne Ha3Banue pa3nena, TeMbl ypoKa Kounyect | Cpoxku BbINOJTHEHUS
n/n BO 4YacoB
IV1aH \ paxr
Tema 1./lelicTBUTE/IbHbIE YHCIa— 9 YacoB
1 JeicTBus HaA ACHCTBUTEIHLHBIMHU YHCIIAMU 1 02.09.25
2 | JlelicTBus HaJ IeWCTBUTEIILHBIMU YUCIAMHU 1 03.09.25
3 | CpaBHeHUE ICHCTBUTEIBHBIX YHCET 1 05.09.25
4 | IlorpemHocTh ¥ TOYHOCTH MPUOIHKEHUS 1 09.09.25
5 | Pa3mepsl 00BEKTOB U AJIUTEIBHOCT MTPOLIECCOB B 1 10.09.25
OKpY’KaloIlleM MHUpe.
6 | [IpakTuKO-OpHEHTHPOBAHHBIE 3aJa4H. 1 12.09.25
7 | IlpakTuKO-OpHEHTHUPOBAHHBIE 3aJa4H. 1 16.09.25
8 To4YHOCTB IpeACTaABICHUS IEUCTBUTEIIBHBIX YHCEIl B 1 17.09.25
BUJIE IECATUYIHBIX apo0Oeit. Yncno
9 | Konmponvnas paboma Nel «/leiicmeumenvHole 1 19.09.25
yucaay
Tema 2. ®yHKIMU U UX TPaPUKH. 174acoB
1 23.09.25
10 CBolicTBa YETHOCTH U HEUYETHOCTU (DYHKIUHI
11 CBoiicTBa YETHOCTH U HEUETHOCTH (DYHKITHIA 1 24.09.25
12 I'paduiku 1 cBOIiCTBa HEKOTOPHIX BUJOB (PYHKIIMIA 1 26.09.25
13 I'paduiku 1 cBoIiCTBa HEKOTOPHIX BUJOB (PYHKIIMIA 1 30.09.25
14 I'paduiku 1 CBOMCTBAa HEKOTOPBIX BUJIOB (DYHKITHIA 1 01.10.25
15 I'paduiku 1 cBOIiCTBa HEKOTOPHIX BUJOB (PYHKIIMIA 1 03.10.25
16 OyHKIus y=ax?, ee rpaguK U CBOICTBA 1 07.10.25
17 OyHKIMs y=ax?, ee rpaguk U CBOICTBa 1 08.10.25



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

18 I'paduku yHkImii y=ax’>+n u y=a (x - m)? 1 10. 10.25
19 1 14.10.25
I'paduku GyHkimi y=ax®>+n u y=a (X - m)?
20 IToctpoenue rpaduka kBagpaTHIHON QYHKIIUU 1 15.10.25
21 IToctpoenue rpaduka kBagpaTHIHON QYHKIIUU 1 17.10.25
22 [Toctpoenne rpaduka KkBagpaTUIHON HYHKITUU 1 21.10.25
23 | Iloctpoenue rpaduka KBagpaTuyHo GyHKINN 1 22.10.25
24 | lloctpoenue rpaduka KBaapaTHUHONW QYHKIUU 1 24.10.25
25 | Iloctpoenue rpaduka KBaapaTHUHON QYHKIMH 1 05.11.25
26 | Konmponsnaa paooma Ne2 no meme « OyHkuyuu u 1 07.11.25
paguxuy
Tema 3. YpaBHeHHsI U ¢ OJHON NepeMeHHOI 10
27 | llenoe ypaBHEHHE U €r0 KOPHU 1 12.11.25
28 | llenoe ypaBHEHHE U €r0 KOPHU 1 14.11.25
29 | JIpoOHBIE panrioHaTbHBIC YPAaBHEHUS 1 18.11.25
30 | JIpoOHbIe panoHaIbHbIE ypaBHEHUS 1 19.11.25
31 | JlpoOHbIe parmoHaIbHbIC YpaBHEHUS 1 21.11.25
32 | Pemenue 3aa4 ¢ mOMOIIBIO YpaBHEHUH. 1 25.11.25
33 | Pemenue 3aga4 ¢ mOMOIIbIO YpaBHEHUH. 1 26.11.25
34 | PemeHue 3aa4 ¢ HOMOUIbIO YPAaBHEHUM. 1 28.11.25
35 | IloBTOpeHue TeMbl «YpaBHEHUS C OJJHOMI 1 02.12.25
nepeMeHHoi. [lonroroBka kK KOHTPOJILHOU paboTe
36 | Konmpoavnaa paboma Ne3 no meme «Ypasenenus c 1 03.12.25
00HOUl nepemMenHOo)
Tema 4. HepaBeHcTBA ¢ 0IHOM MepeMeHHOM 7
37 | Pemenue HepaBeHCTB BTOPOU CTENIEHU C OAHOU 1 05.12.25
MepPEMEHHON
38 | Pemenue HepaBeHCTB BTOPOH CTENEHU C OJHOM 1 09.12.25
MepEMEHHON
39 | PemieHue HEpaBEHCTB BTOPOM CTENEHU C OJTHOM 1 10.12.25
MepEMEHHON
40 | PemeHue HepaBEHCTB METOOM MHTEPBAJIOB 1 12.12.25
4l Penienue HepaBeHCTB METOIOM HHTEPBAJIOB 1 16.12.25
42 | IToBTropenue TeMnl «HepaBeHCTBa ¢ OAHOM 1 17.12.25
nepeMeHHo». [lonroroBka K KOHTPOJILHOM paboTe
43 | Konmponvnas paboma Nod no meme 1 19.12.25
«Hepasencmea ¢ 00n0il nepemeHHO»
Ypasnuenus c 06yma nepemennvimu u ux cucmemol 13
44 | YpaBHeHHE C IBYMs IEPEMEHHBIMH U €T0 rpaduk 1 23.12.25
45 | YpaBHeHue ¢ AByMsl IEPEMEHHBIMU U €T0 rpaduk 1 24.12.25
46 | YpaBHeHHE C IBYMs IEPEMEHHBIMH U €T0 rpaduk 1 26.12.25
47 | Pemenue cucreM ypaBHEHUH C IBYMs IEPEMEHHBIMU 1 30.12.25
48 | Pemenue cucteM ypaBHEHUH C IByMsl IEPEMEHHBIMU 1 13.01.26
49 | Pemenue cucreM ypaBHEHUH C IByMs IEPEMEHHBIMU 1 14.01.26
50 UccnenoBanue cucTemMsbl IBYyX JTUHEMHBIX 1 16.01.26
YpaBHEHHI C ABYMS NIEPEMEHHBIMHU.
51 | UccnenoBanue cucTeMbl ABYX JTUHEUHBIX YPaBHEHHM 1 20.01.26
C IByMsI IEPEMEHHBIMH.
52 | Pemenue 3a1a4 ¢ NOMOIIBIO CUCTEM YPAaBHEHUN 1 21.01.26




BTOPOM CTETICHU

53 | Pemenue 3a1a4 ¢ MOMOLIBIO CUCTEM YPAaBHEHUM 1 23.01.26
BTOPOM CTETICHU

54 | Pemienue 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUN 1 27.01.26
BTOPOM CTETICHU

55 | Pemenue 3a1a4 ¢ MOMOLIBIO CUCTEM YPABHEHUM 1 28.01.26
BTOPOM CTETICHU

56 | Koumponvnas paboma Ne5 «Ypaeuenusn c 08yms 1 30.01.26
NEepPeMEeHHBIMU U UX CUCEMbL).
Hepasencmea c 06ymsa nepemennvimu u ux 13
cucmembol

57 | HepaBeHcTBa C IByMsl IEPEMEHHBIMU 1 03.02.26

58 | HepaBeHcTBa ¢ ABYyMsI IEPEMEHHBIMU 1 04.02.26

59 | HepaBeHcTBa ¢ IByMsl IEPEMEHHBIMU 1 06.02.26

60 | HepaBeHcTBa ¢ 1ByMsl IEPEMEHHBIMU 1 10.02.26

61 | CucTeMbl HEpaBEHCTB C IBYMsI IEPEMEHHBIMU 1 11.02.26

62 | CucremMbl HEPABEHCTB C ABYMsI IEPEMEHHBIMU 1 13.02.26

63 | Cucrembl HEPABEHCTB C ABYMsI IEPEMEHHBIMU 1 17.02.26

64 | CucteMbl HEpaBEHCTB C IByMsI IEPEMEHHBIMU 1 18.02.26

65 | CucremMbl HEPABEHCTB C ABYMsI IEPEMEHHBIMU 1 20.02.26

66 | HexoTtopeie NpuéMBI pELIEHHUs CHCTEM YPaBHEHHUU 1 24.02.26
BTOPOM CTENEHHU C IBYMsI IEPEMEHHBIMH

67 | Hexotopslie mpuéMBI pelIeHNs] CHCTEM YpaBHEHUN 1 25.03.26
BTOPOM CTENEHHU C IBYMsI IEPEMEHHBIMH

68 IToBTOpEHME TEMBI «Y paBHEHUS U 1 27.03.26
HEPaBEHCTBA C IByMs IepeMeHHbIMIUY. [loaroToBKa K
KOHTPOJIbHOU paboTe

69 | Konmponsnas paboma Neb no meme: 1 03.03.26
«Hepasencmea c 08ymsa nepemennvimMu u ux
cucmemul»

Tema 6. Apudmerndeckas u reomeTrpuyeckasi nporpeccuu — 15 yacon

70 | IlocnenoBaTebHOCTH 1 04.03.26

71 | Onpenenenue apudmeTuyecKoit IIPOTPECCHH. 1 06.03.26
dopmyia n-ujgeHa apuGMETHIECKON TPOTpeccuu

72 | Onpenenenue apuMeTUIecKoit MPOTPECCHH. 1 10.03.26
dopMmyna n-wieHa apuhMETHIECKON MPOTPECCUH

73 | ®opmyna CYMMBI MIEPBBIX n YWIEHOB 1 11.03.26
aprupMETHIECKON TTPOTPECCUH

74 | ®opmyna CYMMBI MIEPBBIX n YIEHOB 1 13.03.26
aprupMETHIECKON TTPOTPECCUH

75 | ®opmyna CYMMBI MIEPBBIX n YIEHOB 1 17.03.26
apruMETHIECKON TTPOTPECCUH

76 | [loBTOpenue TeMbl «ApupMeTndecKas Iporpeccus. 1 24.03.26
IToaroroBka K KOHTPOJILHOM paboTe

77 | Konmponvnaa  paboma  Ne7  no meme 1 25.03.26
«Apugpmemuueckan npozpeccusn

78 | OnpeneneHue reoMeTpUIECKON MPOrPECCUH. 1 27.03.26
dopmysia n-4ieHa TeOMETPUUYECKON MPOrPECCUu

79 | OnpeneneHue reoMeTpUIECKON IPOrPECCHUH. 1 07.04.26
@opMyita n-4jIeHa FEOMETPUYECKON IPOTPECCUU

80 | ®opmysa cyMMBbI IEPBBIX N YIEHOB F€OMETPUYECKOM 1 08.04.26
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MIPOrPeCcCUuu

81 | ®opmyna CyMMBI IEPBBIX N YWIEHOB F€OMETPUUYECKOM 1 10.04.26
MIPOrPeccuu

82 | ®opmyna CyMMBI IEPBBIX N YWIEHOB F€OMETPUUECKOM 1 14.04.26
MIPOrPeccuu

83 | IloBTOpeHue TeMbl «I'eomeTprudecKkas IpOrpeECCUI». 1 15.04.26
IToaroroBka K KOHTPOJILHOM paboTe

84 | Koumponvnas paooma Ne 8 «I'eomempuueckasn 1 17.04.26
npozpeccus
IloBTOpEHMe, 00001IeHNEe, CHCTEeMATH3AlUA 3HAHUI KYPcoB 7-9 kiiaccoB — 18 yacoB

85 | IloBTOpenue. Apudmerniyeckue AeHCTBUS C 1 21.04.26
paloHaIbHBIMU YHCIAMU

86 | IloBTOpenue. Apudmerniyeckue AeHCTBUS C 1 22.04.26
paloHaIbHBIMU YHCIAMU

87 | [loBTOpenwue. ApudmeTrnueckrue ASUCTBUS C 1 24.04.26
paloHaIbHBIMU YHCIAMU

88 | IloBTOpenue. Anredpandeckre BIpaKEHUS U UX 1 28.04.26
npeoOpa3oBaHMs

89 | IloBTOpenue. Anredpandeckre BIpaKEHUS U UX 1 29.04.26
npeoOpa3oBaHMs

90 | [HoBTOpenue. AnredpanuecKue BHIPAKEHHUS U UX 1 06.05.26
npeoOpa3oBaHMs

91 | IloBTOpeHue. Penienne ypaBHEHUH, HEPABEHCTB U X 1 08.05.26
CHCTEM.

92 | IloBTrOpeHnue. Penienne ypaBHEHHI, HEPABEHCTB U UX 1 12.05.26
CHCTEM.

93 | [loBTOpeHue. Penienne ypaBHEHH, HEPABEHCTB U UX 1 13.05.26
CHCTEM.

94 | IloBropeHue. PenieHne TEKCTOBBIX 3a/1a4. 1 15.05.26

95 | IloBTOpeHue. PenieHne TEKCTOBBIX 3aau. 1 19.05.26

96 | [loBrOpeHue. PeneHne TEKCTOBBIX 3a/1a4. 1 19.05.26

97 | IloBropenne. OYHKIIMH U UX CBOHCTBA. 1 20.05.26

98 | [loBTopenue. @yHKINHU U UX CBOICTBA. 1 20.05.26

99 | IloBropenue. DyHKIIMU U UX CBOMCTBA. 1 22.05.26

100 | Urorosas konTponbHast padota Ne9 1 22.05.26

101 | Ananu3 KOHTpOJIbHOM paboThl. PaboTa Hax 1 26.05.26
OIMOKaMHU.

102 | Pemenune BapuantoB OI'D 1 26.05.26

[IpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM
oOpa3zoBatenbHOM nporpaMmsl (9 kiacc)
Kon [IpoBepsieMble TpeMETHBIE PE3YIbTAaThl OCBOCHHUS OCHOBHON
MIPOBEPSIEMOTO 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHuUs
pe3yabTara

1 Hucna v BBIYUCICHUS
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1.1

CpaBHUBaTh U YIOPSAJOYNBATH PALIMOHAIBHBIE U UPPALMOHANIbHBIE YHCIIa

1.2

Bomonuate apudmernyeckue OEHCTBUS C pallMOHAJIbHBIMU YHCIaMH,
coueTasl yCTHbIE W THCHMECHHBIC MPHEMBI, BBIMONTHITh BBIYUCICHUS C
UppalMOHAILHBIMUA YUCIIaMU

1.3

Haxonute 3HaueHus cCTeneHeW C MeJbIMH TOKAa3aTelssMd M KOpHEW,
BBIUUCJIATH 3HAUYCHH S YU CJIOBBIX BI:Ipa)KeHI/Iﬁ

1.4

OKpyrnaTh NEHCTBUTEIBHBIE YHCIIA, BBIIOJIHATH IPUKHUIKY Ppe3yibTara
BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKECHUN

YpaBHEHHUs U HEPABEHCTBA

2.1

Pemrate nuHENHbIE U KBAJpPATHBIC YPABHEHUS, YPABHEHUS, CBOJALIUECS K
HUM, [IpOCTeNIINEe APOOHO-PALMOHAIbHbIE YPABHEHMSI

2.2

Pemate cucteMbl NBYX JIMHEWHBIX YpaBHEHUU C JBYMsI IEPEMEHHBIMU U
CUCTEMBbI JBYX YpaBHEHHW, B KOTOPBIX OJHO YpPaBHEHHE HE SBISETCA
JIMHEHHBIM

2.3

Pemate TekcTOBBIE 3amaun  anreOpanyecKHM CIOCOOOM C TTOMOIIBIO
COCTABJICHMS YPaBHEHUs WIM CHCTEMbl JBYX YPaBHEHHM C JBYMsd
TIePEeMEHHBIMU

2.4

[IpoBOaUTH MpOCTEUIIINE UCCIIECIOBAHUS YPABHEHUN U CHCTEM ypaBHEHU,
B TOM YHCIIe C TPUMEHEHHEM TpadUUecKUX MpelCTaBICHU (Hampumep,
YCTaHABIIMBATh, UMEET JIM YpaBHEHHUE WJIM CHCTEMa ypaBHEHUU pellleHus,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemate nuHeiHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300paXkaTh
pElICHNE HEPAaBEHCTB Ha YHCIOBOM IPSAMOW, 3alMCHIBATh DPEIIEHUE C
IIOMOUIbIO0 CUMBOJIOB

2.6

Pemarp cuctembl JIMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO, M300paXkaTh PEIICHUE CHCTEMBI
HEPAaBEHCTB Ha YHCIOBOM NpPSIMOM, 3alMChIBaTh PEIIEHHWE C MOMOILbIO
CHUMBOJIOB

2.7

Hcnons30BaTh HEPABEHCTBA IIPU PELICHUU PA3IMYHBIX 3a1a4

OyHKIUU

3.1

Pacrio3naBath (QyHKIMHM W3Y4YeHHBIX BUIOB. [l0Ka3pIBaTh CXEeMaTHYECKH
pacrojoKeHue Ha KOOPAMHATHOM MIOCKOCTH rpaduKoB PYHKIMA BUOA: y

k
=kx,y=kx+b, ¥ =;, y = ax? + bx + C B 3aBUCMMOCTH OT 3HA4EHMil

KO3 PHUIHUEHTOB, ONUCHIBATH CBOICTBA (DyHKIIUN

3.2

Iloka3sIiBaTh CXeMaTHUECKU PACIIOJIOKCHUC Ha KOOpI[I/IHaTHOI\/'I IIJIOCKOCTH

rpaduKoB QyHKIUI BUga Y = Jx , ¥ = |X| 1 onuchIBaTh CBOWCTBA (PYHKLIUI

3.3

CtpouTth 1 N300paXkaTh CXeMaTUUECKH TpauKu KBaIpaTUIHBIX (PYHKITUH,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIMNA 1O UX TpaduKam
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PacnoznaBate kBazpaTHuHyi0 (GYHKIOUIO 10 ¢opmyle, NPUBOAUTH

3.4 OpUMEPHl  KBAJApaTUYHBIX (DYHKIMA W3 peaJbHOM JKU3HHU, (PHU3HUKH,
reoMeTpuu
4 Apudmerrdeckast 1 TeOMETPUIECKas MPOTPECCUU
a1 PacrioznaBath apuMeTHUECKYyl0 U TE€OMETPUYECKYI0 IPOrpeccCUu MpH
' Pa3HBIX Croco0ax 3aJaHus
BbINONMHATE  BBIYMCIEHUS C HCIOJIBb30BaHHEM (GOpMYyd nN-ro ujieHa
4.2 apu(pMEeTHYECKO W TEOMETPUUYECKON MPOTpecCcHii, CyMMBI TMEPBHIX N
YJIEHOB
43 N300paxaTh WieHbl MOCIEA0BATEIBHOCTH TOYKAMHU Ha KOOPAMHATHOM
' TIOCKOCTH
Pemarp 3amaun, cBsi3aHHBIC C YMCIOBBIMH MOCIEIOBATEIILHOCTSIMH, B TOM
4.4 YUCNe 3a7a4d W3 PEATbHOW JXKM3HU (C HWCIOJIb30BAaHWEM KaJIbKYJSITOPA,
U (POBBIX TEXHOJIOTHH)
5} BeposiTHOCTB U cTaTUCTHKA
W3Bnekath W TmpeoOpa3oBbIBaTh HH(OpPMAIHIO, TPEICTABICHHYIO B
5.1 pasIMYHBIX HMCTOYHWUKAX B BUAE TaONWI, [auarpamm, Tpadukos,
MIPEJICTaBIIATh IaHHBIC B BUJIE TAOIUII, TUarpamMmm, rpagukoB
59 Pemarp 3amaun OpraHW30BaHHBIM MEpeOOpPOM BapHAHTOB, a TaKXKE C
' MCIOJIb30BaHNEM KOMOMHATOPHBIX MTPABHJI U METOJIOB
53 Hcnonp30BaTh onucareiabHble XapaKTEPUCTUKH JUII MAaCCUBOB UYHCIOBBIX
' JAHHBIX, B TOM YUCJIE CPEIHUE 3HAYCHUS U MEPhI PACCEUBAHUS
54 HaxomuTh dacTOThl 3HAa4eHM M YacTOThl COOBITHS, B TOM YHCIE
' MOJIB3YSCh PEe3yIbTaTaMH IMPOBEICHHBIX U3MEPEHUI 1 HAOII0IeHUH
HaxoauTh BEpOSTHOCTU CITyYaHBIX COOBITUI B U3YYECHHBIX ONBITAX, B TOM
5.5 Ylclie B OMNBITaX C PaBHOBO3MOXXHBIMU AJIEMEHTApHBIMH COOBITHUSIMHU, B
CepUsiX UCIBITAHUN J10 IIEPBOIO yCIeXa, B CEpUsAX UCHbITaHUN bepHyiu
56 HNMers mnpencraBieHue O CIIy4aiHOM BEJIMYMHE U O PACIPEACICHUHN
' BEpPOSITHOCTEH
Hmetr mpencraBieHne O 3aKOHE OOJBIIMX YHUCEN KaK O MPOSBICHHUH
5.7 3aKOHOMEPHOCTH B CIy4allHOW M3MEHUMBOCTH M O POJIM 3aKOHA OOJBIINX
YHUCEN B MPUPOJIC U OOIIECTBE
6 I'eometpus
3HaTh TPUTOHOMETpHUYECKHE (YHKIIMH OCTPBHIX YIJIOB, HAXOAUTh C HX
6.1 MOMOIIBI0  PA3MUYHBIE JJIEMEHTHI  MPSMOYTOJBHOTO  TPEYroJbHUKA
' ("pemeHne MPSAMOYTOJBHBIX TpeyroibHUKOB"). Haxomuth (¢ momoInsto
KaJBbKYJISITOPA) JIIMHBI U yTIIbI U1 HETAOJMUYHBIX 3HAUYCHUN
6.2 [Tonb3oBatbes dbopmynamu pPUBEICHUS u OCHOBHBIM

TPUTOHOMETPHUYCCKUM TOXIACCTBOM JII HaXOXICHHA COOTHOIICHUMN
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MCKAY TPUTOHOMETPHUIYCCKUMHA BCIIMUMHAMUA

6.3

Hcnonb30BaTe TEOpeMbl CHHYCOB M KOCHHYCOB JJIsi HaXOXKICHHS
pa3NUYHBIX DJIEMEHTOB TpeyrojbHHKa (''peuieHne TpeyroJbHUKOB'"),
IPUMEHSATh UX NPH PELICHUH F€OMETPUUECKUX 3a1a4

6.4

Bnamerr moHsTHAMH mpeoOpazoBaHHMS MOMOOMS, COOTBETCTBEHHBIX
3JIeMeHTOB TMOA0OHbIX ¢uryp. Ilomb3oBaThCcst CBOMCTBaMU MOAOOUS
MPOU3BOJILHBIX (UTYpP, YMETh BBIYUCIATH JJIMHBI U HAXOAWTh YIJIBI Y
nonoOubIx Quryp. IlpuMeHsATH CBOICTBa MOAOOMS B TMPAKTHUECKUX
3aauax. YMETh MPUBOJIUTH MPUMEPHI MOAOOHBIX (PUTYp B OKpYyKaromiem
MUpe

6.5

[Tonmp30BaTbcss  TeOpeMaMH O TPOU3BEIACHHH OTPE3KOB  XOpI, O
MIPOU3BECHUN OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOU

6.6

[Tonp30BaTbcs BEKTOpAaMH, MOHUMATh UX T€OMETPHUECKUN U (pru3nuecKuii
CMBICJI, IPUMEHATh UX B PEIICHUU F€OMETPUYECKUX U (PU3MUECKUX 3a/1ad.
IIpuMeHATH CKaJISIPHOE IIPOU3BEACHUE BEKTOPOB I HAXOXKIACHUS JJIMH U
YTJIOB

6.7

ITons30BaThCA MCETOJOM KOOpJAWHAT Ha IINIOCKOCTH, INPHUMCHATH €ro B
PCIICHUU TCOMCTPUYICCKUX U IMMPAKTUICCKUX 3ada1

6.8

Bnaners NOHATUSAMHU IPaBHUIIBHOIO MHOTOYI'OJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI JYTd OKPYXXHOCTH M PaJMaHHOW MEphl yIjla, YMETh BBIYUCIIATH
iouiaab Kpyra M ero vacted. IIpuMeHSTh NONydeHHbIE YMEHHS B
MIPAKTUYECKUX 3a/1a4ax

6.9

HaxomuTth ocu winM UEHTPbl CUMMETPUH (QUTYp, IPUMEHSATH JIBUKCHHS
MJIOCKOCTH B MPOCTEUIINX CITydasx

6.10

HpI/IMeH}ITB MOJIYYCHHBIC 3HAHUA Ha MMPAKTHUKE - CTPOUTb MATCMATHYCCKUC
MOJIENIA JUTsl 33724 PEANbHOW JKU3HH M TPOBOJUTH COOTBETCTBYIOIIHE
BBIYUCIICHUS C MIPUMEHEHHEM MOJ00US M TPUTOHOMETPHUECKUX (DYHKITHIA
(ONB3yACh, Te HEOOXO0IUMO, KATbKYISATOPOM)

Tabmauua 11.9

[IpoBepsieMble 3eMeHTHI cofepxkanus (9 kiacc)

Kon

[IpoBepsieMbIil AIEMEHT COJEPHKAHUS

Yucia ¥ BEIYUCICHUSA

11

PanmonanpHple YMCTa, WpPpALMOHATBHBIE YHCIA, KOHEYHbIE M OCCKOHEYHBIC
JeCATUYHbIE Tpodu

1.2

MHOXeCTBO JEHCTBUTENBHBIX YUCENl, ICHCTBUTEIbHbBIC YHCIa Kak 0ECKOHEYHbIE
JecATUYHbIe 1poOu. B3auMHO 0JTHO3HAYHOE COOTBETCTBUE MEKAY MHOXKECTBOM
JEHUCTBUTENBHBIX YUCEN U KOOPAUHATHOMN NpsiMoil. CpaBHEHUE 1€HCTBUTEIBHBIX
qucel
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1.3

Apudmerndeckue TUCTBUS C ACUCTBUTEILHBIMHI YUCIAMU

W3mepenus, npulmmkeHus, oueHku. Pasmepbl 00bEKTOB OKpYKAIOIIEro MHUpa,
JUTUTENIFHOCTh TPOILIECCOB B OKpyXkaromeM wmupe. llpubnmkeHHoe 3HaueHUe

14 BEJIMYMHBI, TOYHOCTh NpuoOmmkenus. Oxpyrinenue uucen. [Ipukuaka u oleHka
pe3yIbTaTOB BHIYMCICHUIN
2 VYpaBHEHMS U HEPABEHCTBA
2.1 VYpaBHEeHUsI ¢ OAHOM ITEpPEMEHHON
2.2 Jluneitnoe ypaBHeHue. Permenue ypaBHEeHUM, CBOJAIINXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOASIIUXCS K KBaAPATHBIM
24 BI/IKBaI[pUaTHOC ypaBHeHue. [Ipumepsl perieHus ypaBHEHUM TPEThEU U YETBEPTOU
CTETICHEH pa3ioKeHUEeM Ha MHOXKUTEIN
2.5 Pemenue npo6HO-paliMOHATBHBIX YPaBHEHHMA
2.6 Cucremsl ypaBHEHUN
2.7 VYpaBHeHHE ¢ IBYMS TIEPEMEHHBIMH U €T0 Tpaduk
2.8 Pemenue cucrem AByX JIMHEHHBIX YPABHEHUN C IByMs IEPEMEHHBIMU
29 PemeHvI/Ie CHUCTEM [IByX YpaBHEHHH, OJTHO M3 KOTOPBIX JIMHEWHOE, a APYroe -
BTOPOM CTETIEHU
2.10 |I'paduueckas nHTEpHpETAMs CUCTEMBI YPABHEHH C IBYMsI TEPEMEHHBIMHU
2.11 |PemieHue TEKCTOBBIX 3a/1a4 anreOpanuecKuM CriocoOoM
2.12  |YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13  |PemieHue TMHEHHBIX HEPABEHCTB C OJJTHON EPEMEHHOM
2.14 | Pemenue cucteM TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOU
2.15 |KBagparnablie HepaBeHCTBA
216 I'padmueckass uHTEprpeTanysi HEPAaBEHCTB U CHUCTEM HEPABEHCTB C ABYMS
NIEPEMEHHBIMU
3 OyHKIUU
31 KBagpatuunas ¢ynkuus, ee rpadpuk u cBoicTtBa. Ilapaboma, KoopaWHATHI
BEpIIUHBI MapadoJIbl, OCb CHMMETPUH ITapadoIIbI
3.2 I'paduku pynkmuit y = kx, y = kx + b u ux coiicra
3.3 qy=X 3 i
- I'paduxu dynakmuit Y = X Yy = X” 1 UX CBOICTBa
3.4 I'paduku Qynkiumit Y = Jx , ¥ = |x| 1 ux cBoiicTBa
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YucaoBwie IOCICJ0BaTCIbHOCTH

OmpeneneHne M CrocoObl 3aJaHUsl YMCIOBBIX TOCIEAOBATEIIBHOCTEH. 3amaHue

41 . . .
MOCIIE0BATEIHLHOCTH PEKYPPEHTHOM PopMyroi U (opMyIioil n-To djaeHa
492 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apupMETHYECKON
' IIPOTrPECCUH, CYMMBI IIEPBBIX N YWICHOB
43 I'eomerpuueckas mnporpeccuss. @PopMyisl n-ro  4YjaeHa IEOMETPUYECKOU
' IIPOTrPECCUU, CYMMBI IIEPBBIX N YWICHOB
44 N3o0pakeHne wieHOB apu(METHUECKOM ¢ TeOMETPHYECKOW MpOTpeccuit
' TOYKaMU Ha KOOPJAWHATHOM TJIOCKOCTHU. JIMHEWHBIN U SKCIIOHEHIIMAJIbHBIA POCT
4.5 CnoskHbIE TPOLIEHTHI
5} BeposiTHOCTB U cTaTUCTHKA
[IpencraBieHrne NaHHBIX B BUJAE TAOJHII, TUarpamm, rpagukoB, HHTEPIPETALUS
5.1 TaHHBIX. YUTeHWEe W TOCTPOCHHUE TaONHI], Iuarpamm, rpaduKoB IO PEaTbHBIM
JTAHHBIM
5.2 [TepecranoBku U hakTopuan
5.3 CoueraHus U 4UCIO COUETaAHUI
5.4 Tpeyronpauk [Tackans. Pemenne 3aaa4d ¢ CMoiIb30BaHUEM KOMOMHATOPUKH
55 I'eomerpuueckass BeposTHOCTh. CiaydaliHBI BBIOOpP TOYKHM U3 (QUTYpHI Ha
' IIJIOCKOCTH, U3 OTPE3Ka U U3 AYTH OKPYKHOCTU
5.6 Wcneiranue. Ycenex u Heynauya. Cepus UCIBITAHUN 0 IEPBOIO ycrexa
57 Cepus ucnbitanunii bepHymnu. BeposiTHocTH cOOBITMH B CepuM HCIBITAHUH
' bepnynnu
5.8 CrnydaiiHasi BeIMUMHA U pacipeiesieHue BEpOsSITHOCTEH
59 Maremarnueckoe oOxugaHue U gucnepcus. [lpumepsl  MaTeMaTHYECKOro
' OKHJIaHUSI KaK TEOPETHYECKOT0 CPETHET0 3HAUCHUSI BETUYMHBI
510 MaremaTuyecKoe OXUJAaHUE M JUCIEPCHUsl CIIYyYalHOW BEJIMYMHBI '4HCIIO
' YCIEXOB B cepuu ucnelranuii bepuymm"
511 [TonstTre o 3akoHe OONBIIMX 4YHcen. V3MepeHHe BEpOSTHOCTEH C TOMOIINBIO
' yacToT. Ponb 1 3HaueHne 3aKoHa OONBIIMX YUCEN B PUPOJIEC U 0OIIIECTBE
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanreic yrioB ot 0 o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXAeCTBO. DOPMYJIbI IPUBEICHUS
Pemenne tpeyronpHukoB. Teopema KOCMHYCOB U TeopeMa CUHYCOB. Pemienue
6.2 MPAaKTUYECKUX 337a4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI

CHUHYCOB
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6.3

[IpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB

Teopema 0 MpOU3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHHH OTPE3KOB

6.4 .
CEKYILUX, TEOpPEMa O KBaJpaTe KacaTeJIbHOU
Bekrop, anmuHa (MOysib) BEKTOPA, COHAINIPABICHHBIE BEKTOPHI, TPOTUBOIOIO0KHO
6.5 HaIlpaBlIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' olepanuy Haja BEKTOopamMu. PasnojkeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopaunats!l BekTopa. CkaylsipHOE NPOU3BENECHUE BEKTOPOB, NMPUMEHEHUE IS
' HAXO0XACHUS JUIMH U yTJIOB
JlekapTOBBl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHUS MPAMON M OKPY>KHOCTH B
6.7 KOOpJMHATax, [IEPECeUEHUE OKPYKHOCTEH U MpsAMBbIX. MeTox KOOpAMHAT U €ro
MIpUMEHEHNE
6.8 [TpaBunIBEHBIE MHOTOYTOJIBHUKH
6.9 Jlnuna okpyxkHocTU. ['pagycHas u paguaHHas Mepa yriia, BBIYUCICHUE JUTMH AYT
' OKPYKHOCTEHN
6.10 |Ilmomanp Kpyra, CeKTOpa, CETMEHTa
6.11 JIBMOKEHHSI TUIOCKOCTH WM BHYTPEHHHE CHMMETpUU (Guryp (dIeMeHTapHbIC

npeacrasnenus). [lapamnensusiii mepeHoc. [ToBopor

146.9. /Ins npoBeaeHUsI OCHOBHOT'O TOCYIapCTBEHHOIO AK3aMEHa 10 MaTeMaTuke (pajee -
OI'D mo MareMarTuKe) HCIONB3YyeTCsl mepedeHb (KoAuUKaTop) MPOBEPSIEMBIX TpeOOBaHUM K
pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeNbHONW MPOTrpaMMbl  OCHOBHOTO — OOIIETO
00pa30BaHUs M HIEMEHTOB COACPIKAHUSI.

Tabmuma 11.10

[Tposepsiembie Ha OI'D Mo MaTeMaTHKe TpeOOBaHUS
K pe3y/ibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTebHOM MPOrpaMMbl
OCHOBHOTO 00ITIeT0 00pa3oBaHMs

Kon [TpoBepsieMble TpeOOBaHUS K MIPEIMETHBIM pE3yabTaTaM OCBOCHUS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30oBaTEILHON MPOrpaMMbl OCHOBHOT'O OOIIETO 00pa30BaHMs
TpeOoBaHUS Ha ocHoBe PI'OC
1 YMmenune OIICpHUPOBATH NOHATUAMMA: MHOKCCTBO, IOAMHOKECTBO, OIICpalilun

Ha/Jl MHOXECTBaMH; YMEHHE ONEpUPOBaTb MOHATUSAMU: Ipad, CBA3HBIN
rpad, AepeBO, LMK, MPUMEHATh HX IPH pEIIeHUH 33134, yMEHHE
UCMOJIb30BaTh IpaUuyecKoe NPEACTABICHUE MHOMKECTB JJs ONUCAHMS
peabHBIX MPOLECCOB U SIBICHUH, IPU PELICHUHU 3a7a4 U3 APYTHX y4eOHBIX
IIPEIMETOB

YMeHue omnepupoBaTh MOHATHSIMH: OIpEAeTeHHe, aKCHOMa, Teopema,
JI0OKa3aTelIbCTBO; yYMEHHE  pPaclo3HaBaTb HUCTUHHBIE U  JIOXKHBIE
BBICKA3bIBAHUS, MPUBOAUTH NPUMEPhl W KOHTPIPUMEPHL, CTPOUTH
BBICKA3bIBAHUS U OTPHUIIAHUS BBHICKA3bIBAHUI
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YMeHue onepupoBaTh MOHATUSMHU: HATypallbHOE 4YHCIO, IPOCTOE H
COCTaBHOC YHUCII0, ACITIUMOCTDb HATYPAJIbHBIX YUCCII, TPU3HAKU ACIIUMOCTH,
1IeJI0€ YUCII0, MOAYJIh YKCIIa, OOBIKHOBEHHAS IPOObh M JeCATUYHAS APOOb,
CTaHHapTHBIﬁ BUJ 4YHCJa, palUOHAJIBHOC YHCJIO, UPpallUOHAIIBHOC YHCJIO,
apruMETUUECKUA KBAJAPATHBIH KOPEHb, YMEHHUE BBIMOJHATH JCHCTBUS C
qucjiaMy, CpaBHUBATH U yHOpAO4O4YHMBATL YUCIIA, MPCACTABJIATL 4YUCJIa HA
KOOPJIMHATHON MPSMOM, OKPYIJISITh YMCIA; YMEHHE AeNaTh MPUKUAKY U
OLICHKY pe€3yJIbTaTa BEIYMCIICHUI

YMeHue onepupoBaTh MOHATHSMM: CTENEHb C ILEJIBIM I10Ka3aTeseM,
apu(METHUYECKUIl KBaJIpaTHBIH KOpPEHb, MHOIOYJIEH, ainredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTEMEeHU OoJblie
€IMHUIIBl; YMEHHE BBINOIHATh PacdyeTsl Mo (opMynam, mpeodpa3zoBaHus
LEJbIX, JPOOHO-PAIlMOHAIBHBIX BBIPAKEHUNW U BBIPAKEHHH C KOPHSIMH,
pas3oKeHue MHOTO4WJIeHa Ha MHOXKUTEINU, B TOM YHUCIIE C UCIOIb30BAHUEM
(dbopMys1 pa3HOCTH KBAIpaTOB M KBaJipaTa CyMMBI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSMHU: UYUCIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOM MEepEeMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOIN;
YMEHHE pelaTh JHMHEHHbIE M KBaJpaTHBIC YpaBHEHHs, JpPOOHO-
palMOHANbHBIE YPABHEHUS C OJHOM NIEPEMEHHOM, CHCTEMBI JBYX
JIMHEWHBIX YPaBHEHMM, JIMHEHHBIC HEPAaBEHCTBA M MX CHUCTEMBI,
KBaJIpaTHbIE U JPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJIHOM NEpPEMEHHOIH,
B TOM YHCJIE IIPU PEIIECHUU 3a7ad U3 APYTUX NPEeAMETOB U MPAKTHUUECKUX
3a/1a4; yMEHHUE MCMOJb30BaTh KOOPAMHATHYIO MPSIMYIO M KOOPAMHATHYIO
TUTOCKOCTD JJIS1 U300pa)KeHUs PEIeHN YpaBHEHU, HEPAaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMH: (DYHKIUS, Tpapuk (QYHKIUH, HYIH
(GYHKINK, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKH BO3PACTaHHS,
yObIBaHUsI, HauOOJbINIEC W HAMMCHbINECEe 3HAUCHUS (QYHKIHH, YMEHUE
ONEPUPOBATh TOHATUSAMH: TpsMas MPOMOPIHOHAILHOCT, JIMHEHHAS
¢byHkuus, kBaapatuyHas (GyHKUMA, OOpaTHas MPONOPLUOHATIBHOCTD,
napaboJa, runep0oia; yMeHue CTpOUTh rpaduku GyHKIIUMA, UCTIOIb30BaTh
rpaduKu JUIs ONpeeNieHHs] CBOWCTB MPOIIECCOB M 3aBUCUMOCTEH, LIS
pemieHusl 3a7ad W3 JOPYTUX YYeOHBIX TMPEIMETOB M PEajbHON JKU3HWU;
YMEHHUE BhIpaXkaTh (popMyIaMH 3aBUCUMOCTU MEKIY BEIMUMHAMHU

YMeHue ONEepUpPOBATh MOHATUSMH: MIOCJIEI0BATEIbHOCT,
apudmeTnyeckas ¥ reoMeTpudecKasl MPOTrPeCcCHH; YMEHHE HCIIOJIb30BaTh
CBOWCTBA MOCIIEIOBATEIILHOCTEH, (POPMYIBI CYMMBI M OOIIETO YjeHa TpH
pelIeHry 3a/ad, B TOM YHUCIE 33/a4d U3 JIPYrHX y4eOHBIX MPEIMETOB U
peanbHOU KU3HU

VYMeHue pemiath 3a1a4M Pa3HbIX TUIIOB (B TOM YMCJIE HA MPOLEHTHI, JOIH
Y YacTH, ABMKEHHE, paboTy, IIeHYy TOBapOB M CTOMMOCTb MOKYIIOK U yCIYT,
HQJIOTH, 3aJa4d K3 O00JacTH YNpPaBICHHUS JMYHBIMU M CEMECHHBIMU
¢uHaHCaMH); YMEHHE COCTABIAThH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCJIOBHUIO 3aJa4yd, MCCIEAOBAaTh IOJyYEHHOE PEUICHHE H
OLIEHUBATh MPABONO00HOCTH OJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsiMast, Iy,
JIOMaHas, Yroj, MHOTOYI'OJbHUK, TpPEYroJbHUK, pPaBHOOEAPEHHBIH U
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PaBHOCTOPOHHHI TPEYTOJILHUKH, MPSIMOYTOJILHBIN TPEYTOJIbHHK, MEHaHa,
OuccekTpuca 51 BBICOTA TPEyroJjIbHUKA, YETBIPEX YT OJIbHUK,
napajiesiorpaMM, — poMO,  TPSIMOYTOJBHHMK,  KBajpaT,  Tpamelws;
OKPYXHOCTb, KpPYT, KacaTeibHas; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMH
durypamu; yMeHHE pemiaTh 3agadd, B TOM YHCJIE W3 TIOBCEIHEBHOM
JKU3HH, Ha HAXOXKIACHUC TICOMCTPUYCCKUX BCIUYUH C IMPUMCHCHUCM
M3y4YEHHBIX CBOUCTB QUTYp U (PaKTOB

10

YMeHue onepupoBaTh IMOHATUAMHU: PABEHCTBO (QUIyp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapauIeIbHOCTh U MEPHNEHAUKYISIPHOCTh MPSAMBIX, YrOj
MEXIy HNpSIMbIMH, NEPHEHAUKYJSAP, HAKIOHHAs, NPOEKIHs, Hnoaodue
¢buryp, momoOHbIE TPEyroJbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKU H
IpsIMOI; yMEHHE paclo3HaBaTb PaBEHCTBO, CHUMMETPHUIO M Hojolue
¢buryp, napamienbHOCTh U MEPIEHIUKYISPHOCTD MPSIMBIX B OKPYKaIOIIEM
MUpE

11

YMeHue ornepupoBaTh MOHATUSMHU: JJIMHA, PACCTOSHHUE, YroJl (BeTWYMHA
yria, CHHYC U KOCHHYC YIJla TPE€YTOJIbHUMKA), IIJI0LIa/lb; YMEHUE OLIEHUBATh
pasMepbl TPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHPE; YMEHHUE
IPUMEHATH (HOPMYJIBl MEPUMETPA M IUIOIMIAIH MHOTOYTOJbHHUKOB, JUTHHBI
OKPY)KHOCTH M IUIOMAAM  Kpyra, o0beMa  TPSMOYTOJILHOTO
[apajuIeNIenuIea; YMEHUE HPUMEHATD HNpU3HAKHA paBeHCTBa
TPEYrOJIbHUKOB, TEOPEMY O CYMME€ VYIJIOB TPEYroJIbHUKA, TEOpPEeMYy
[Tudaropa, TpUrOHOMETPUUECKUE COOTHOIICHUS ISl BBIYMCICHUS IJIUH,
pacCTOSAHUH, TIIOIIAAEH

12

YMenne wu3o0paxkarb IUIOCKME  (GUTYpBl W HX  KOMOHWHAIUH,
NPOCTPAHCTBEHHbIE (QUTYpBl OT PYKH, C TIOMOILIBIO YEPTEKHBIX
WHCTPYMEHTOB ¥ JJIGKTPOHHBIX ~ CPEICTB MO TEKCTOBOMY WIIH
CHUMBOJIbLHOMY OIIMCAHUTO

13

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYroOJbHAs CHUCTEMa KOOpIMHAT;
KOOpJAMHATBl TOUKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpA HA
YHCIIO0, CKAIPHOE IMPOU3BEACHHE BEKTOPOB; YMEHHE HCIIOIb30BaTh
BEKTOPBI ¥ KOOPIUHATHI JIJISl IPEACTABIICHUS TaHHBIX M PEIICHUS 3a/1a4, B
TOM YHUCIIE U3 IPYTUX y4eOHBIX MPEAMETOB U peaibHON KU3HU

14

YMeHue onepupoBaTh MOHATHIMU: CTOJIONKOBBIE M KPYTOBBIC THArpaMMBl,
TaObNMuIBl, cpenHee apudMeTHyeckoe, MeaWaHa, HaubOosbliee U
HaMMEHbIIee 3HAYECHUS, pa3Max YMCIOBOTO HAabOpa; yMEHHE H3BJIEKATh,
MHTEPIPETHUPOBATH U MPE0OPa30BHIBATH HHPOPMALIUIO, TIPEACTABICHHYIO B
TabJIMIaX W Ha JUarpaMMax, OTPaKaroIlyl0 CBOMCTBA M XapaKTEPUCTUKU
peanbHBIX MPOIECCOB W SIBICHUI; YMEHHE paclo3HaBaTh W3MEHYMBHIC
BEJINYMHBI B OKPY’KAIOIEM MUPE

15

YMeHue omnepupoBaTh TOHATHSAMHU: CIydalHBIA OMBIT (CIydalHBIN
HKCHEPUMEHT),  DJIEMEHTApHOe COOBITHE  (RJIIEMEHTApHBI  MCXON)
CIIy4aifHOTO OTIbITa, CydaifHOEe COOBITHE, BEPOSITHOCTD COOBITHS; YMEHUE
HaXOJUTh  BEPOSITHOCTH  CIy4alHBIX  COOBITMI B  ONBITaxX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSMU; YMEHHUE PellaTh 3a/1auu
METOZOM OpPraHM30BaHHOIO Iepedopa M C UCMOIB30BAHUEM MpaBUIIA
YMHOKEHUS; YMEHHE OILIEHUBATh BEPOATHOCTH pPEabHBIX COOBITUHA U
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SIBJICHUH, TOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MAJIOBEPOSITHBIX
COOBITHI B OKPYXKAIOIIEM MHUPE M B KU3HU; 3HAKOMCTBO C MOHSITHEM
HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBIICHUSX

16 YMeHue BrIOUpaTh MOAXOIAIINN U3YYEHHBIH METOJ JUIsl peIeHHs 3a1auH,
MPUBOJUTH MPUMEPbl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOJE U
KM3HH, paclO3HABaTh NPOSIBIEHHUE 3aKOHOB MAaTEMAaTUKU B HCKYCCTBE,
OINKCHIBAaTh OTJAENbHbIE BBIAAIOIIMECS PE3YyJbTaThl, MOITYYEHHbIE B XOJE
pa3BUTH MaTeMaTUKU KaK HAYKH, IPUBOJUTH MPUMEPbI MATEMAaTHYECKUX
OTKPBITUH U UX aBTOPOB B OTEUECTBEHHOW U BCEMUPHON UCTOPHUH
Tabmuna 11.11
[lepeueHb ar1eMeHTOB coepxkaHus, IpoBepsieMbix Ha OI'D
0 MaTeMaTHKe
Kon IIpoBepsieMBlii 2JIEMEHT COACPKAHUS
1 Hucna v BBIYUCICHUS
1.1 Harypanbhble u nensie uncina. [Ipu3Haku JeTUMOCTH LENbIX YHCel
1.2 OOBIKHOBEHHBIE U AECATHUHBIEC APOOH, MPOLIEHTHI, OECKOHEYHBIE TTIEPHUOIMUECKUE
npodu
1.3 PanmonaneHbie uncna. ApudMeTHnuecKre oneparyu ¢ paioHaTbHBIMU YUCIIAMH
14 JleiicTBuTenbHbIE YuCIa. ApUPMETHYECKHE ONEpalluk C JeHCTBUTEIbHBIMU
qHCcIaMu
1.5 [TpubnuxeHHbIe BBIYUCICHUS, NpaBUia OKPYIJCHUS, NPUKUAKA U OLEHKa
pe3ynbTaTa BhIYUCICHUN
2 AnrebpanuecKue BHIPAKCHHS
2.1 bykBeHHbIE BbIpa)KEHHUS (BBIPAXKEHUS C IEPEMEHHBIMH )
2.2 Crenenp c uenbiM TnokaszareneM. CTeneHb € palMOHAIBHBIM I1OKa3aTeNeM.
CBoiicTBa cTENEHU
2.3 MHorousneHsl
24 Anrebpandeckas 1po0b
2.5 Apudmernueckuit KOpPEHb HaTypaJbHON CTETEHU. JeiicTBus c
apu(pMETHYECKUMH KOPHAMHU HATypaIbHOM CTENeHU
3 YpaBHEHHUs 1 HEpABEHCTBA
3.1 lensie w npoOHO-parmoHaNBbHBIE ypaBHEHHS. CHUCTEMBI W COBOKYIHOCTH
YpaBHEHU
3.2 Llenbie u apoOHO-panMoOHaNbHbIE HepaBeHCTBa. CHCTEMBI M COBOKYITHOCTH
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HEPaBEHCTB

3.3 Pemrenne TexCcTOBBIX 3amMay
4 YucnoBble OCIE10BATEIBHOCTH
4.1 [TocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHuUs IIOCIIEI0BATEIbHOCTEH
4.2 Apudmernueckass U TreoMeTpuueckas mnporpeccuu. Dopmyna  CIO0XKHBIX
MIPOLIEHTOB
5 OyHKIIUA
5.1. OyHKIMA, cnocoObl 3amaHus  ¢GyHKinuu. [paduk  dyakuum. Obmacth
orpeJiesieHUs] 1 MHOXKeCTBO 3HaueHui ¢yHkimu. Hymu ¢ynkmun. [IpomexyTku
3HAKOMOCTOSHCTBA. [IpOMEXyTKHM MOHOTOHHOCTH (YHKIHH. MaKCUMyMbl H
MUHUMYMBl (GyHKIMHA. Haunbombinee W HauMeHbllee 3HaueHHE (YHKIMHM Ha
MIPOMEXKYTKE
6 KoopauHatsl Ha psiMO# ¥ TIJIOCKOCTH
6.1 Koopaunataas npsimast
6.2 JlexapToBbl KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyroiabHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKuX BEIUYHH
7.6 BekTopsl Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pads
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