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MNOSACHUTEJIBHAS 3AITMCKA

Anre0Opa sIBISIETCS OJHUM M3 OHNOPHBIX KYpCOB OCHOBHOTO 0O0IIero oOpa3oBaHus: OHA 00ecreunBaeT
U3yUYeHHE JPYTrUX TUCHMIUIMH, KaK €CTEeCTBEHHO-HAy4YHOTO, TaK U TYMaHUTAPHOTO LUKJIOB, €€ OCBOCHHE
HE00X0AMMO /17151 IPOI0JLKEHUSI 00pa30BaHUs U B MOBCETHEBHOM KM3HU. Pa3BuTne y 00ydaromuxcs HayqHbIX
NPEJCTAaBICHUNA O NPOUCXOXKACHUH W CYIIHOCTH aireOpandeckux aOCTpakuui, crocode OTpaKeHHS
MaTeMaTH4YeCKOM HayKOW SBJIEHUW W TPOIECCOB B MPUPOJIE U OOIIECTBE, POJIU MATEMATUYECKOIO
MOJICTUPOBAHUSI B HAYYHOM T[IO3HAHMM M B TMPAKTHKE CHOCOOCTBYeT (OPMHUPOBAHHIO HAYIHOTO
MUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOIUMBIX JJIS aJalTallii B COBPEMEHHOM U(POBOM OOIIIECTBE.
N3yuenne anreOpsl oOecrieunBaeT pa3BUTHE yMEHUS HAOOAaTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCWCTBUSI U
BBIBOJIBI, (hOpMynHUpoBaTh yrBepkaeHus. OCBOCHHE Kypca anreOpbl 00ecIieynBaeT pa3BUTHE JIOTHUECKOTO
MBIIUICHUS] 00YJarOIINXCs: OHU UCTIONB3YIOT JACIyKTUBHBIC M MHIYKTUBHBIE PACCY)XICHHS, 0000IIeHHE U
KOHKpETH3alluio, abcTparupoBaHue u aHanoruto. OO0ydeHue anredOpe mpesnoiaraeT 3HaYuTeIbHBIN 00BEM
CaMOCTOSITEIIbHOW JICATENIbHOCTH OOYJaroIUXCs, TOATOMY CaMOCTOSITENIbHOE peIleHHe 3afad SBISeTCS
peayn3zanuen esTeIbHOCTHOTO IPUHLIKIIA O0yYeHUSI.

B cTpykType nmporpammsl yaueOHOTO Kypca «Anredpa» 1asi OCHOBHOTO 00IIero 00pa3oBaHNs OCHOBHOE
MECTO 3aHHUMAIOT COJAEPKATEIbHO-METOIMYECKUe JIMHUM: «Yucina W BBIYUCICHUS», «AnreOpamyuecKue
BBIpQKCHU», «YpaBHEHHS U HepaBeHCTBay, «DyHKkimm». Kaxkaas u3 3TuX coaepiKaTenbHO-METOANIECKUX
JMHHANA Pa3BUBACTCS HA TPOTHKCHUN TPEX JIET H3YyUCHHUS Kypca, B3aUMOACHUCTBYS C IPYTUMH €T0 JIMHUSMH. B
X0Z€ W3y4YeHHs YYeOHOTO Kypca OOydJaromMMCS TPUXOJUTCS JIOTUYECKH PacCyXIaTh, HCIIOJIB30BaTh
TEOPETUKO-MHOKECTBEHHBIN A3BbIK. B CBS3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Airedpa» BKIIOUEHBI
HEKOTOPBIE OCHOBHI JIOTHKH, TIPEACTaBICHHBIE BO BCEX OCHOBHBIX pa3Jiellax MaTeMaTH4ecKoro o0pa3oBaHus
U CHOCOOCTBYIONIME OBJIQJICHUIO OOYYAIOIMIMMHUCS OCHOB YHUBEPCATHHOTO MAaTEMAaTHYECKOTO S3bIKA.
ConepxarelbHOM M CTPYKTYPHOW OCOOCHHOCTBIO y4eOHOTO Kypca «Anrebpa» SBISETCS  €ro
MHTETPUPOBAHHBIN XapakTep.

Conepxxanve nuHUM «YHucna W BBIUKCICHUSA» CIYKAT OCHOBOM Il JAJdbHEHIIEro W3y4YEHUs
MaTEMAaTUKHU, CIOCOOCTBYET Pa3BUTHIO y O0YYAIOIUXCS JIOTHYECKOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHUS
M0JIb30BaThCA ANTOPUTMAMHU, a TakkKe NPUOOPETEHHIO TNPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX [UIs
MIOBCEJHEBHOM KM3HU. Pa3BUTHE MOHATHUA O YKCIIE HA YPOBHE OCHOBHOI'O 0OOLIEro 0Opa30BaHUs CBA3AHO C
palMOHAIBHBIMU U HUPPALMOHAIBHBIMM 4YUCIaMH, (OPMHPOBAHHWEM IMPEACTaBICHUN O AEHCTBUTEIBHOM
qucie. 3aBeplieHne OCBOSHUS YUCIOBOM JIMHUM OTHECEHO K cpeiHeMYy 0011eMy 00pa30BaHuIo.

Copnepxanue AByX anreOpamdeckux JMHUH — «AnreOpandeckue BBIPDAKEHUS» U «YPaBHEHHUS U
HEpPaBEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y 0OYHAOLIMXCS MATEMaTHUECKOTO armapara, He00X0JMMOro
IUIsL pelIeHus 3a7a4 MaTeMaTUKU, CMEKHBIX IIPEIMETOB U IIPAKTUKO-OPHEHTUPOBAHHbIX 3a1a4. Ha ypoBHe
OCHOBHOT'0 0011ero o0pa3oBaHusl y4eOHbI MaTepuai IpyNIUPYETCs BOKPYI pallMOHAIBHBIX BBIPayKEHUI.
AnreOpa JeMOHCTPUpPYET 3HAYEHUE MATEMAaTUKU KakK S3bIKa JUIl NOCTPOCHMS MaTeMaTHYECKUX MoJeleH,
OIMCAHMsI NPOLIECCOB U ABJICHUN peanbHOro mupa. B 3amaun oOyueHus anredpe BXOAAT Takxke JajibHelliee
pa3BUTHE AITOPUTMUYECKOTO MBIIIJIEHUS, HEOOXO0AUMOT0, B YaCTHOCTH, JJIs1 OCBOEHUS Kypca HH(POPMATHUKHY,
U OBJIaJICHUE HaBBIKAMU JIEAYKTUBHBIX paccyxJeHuil. [IpeoOpazoBaHne CUMBOIBHBIX ()OPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHMsI, CHOCOOHOCTEN K MaTEMaTHUYECKOMY TBOPYECTBY.

Coneprxanue QpyHKIMOHAIBHO-T'padUUeCKOM JIMHUM HALEJIEHO Ha MOJIy4YeHUe 00yJatouMMKcs 3HaHUi
0 (pyHKUMAX Kak BaKHEHIIeH MaTeMaTHMYeCKOW MOJENU JAJs ONMCAaHUS M UCCIIEAO0BaHHUS pa3HOOOPa3HBIX
IPOLIECCOB M sBJIEHUH B mpupoje M oOmectBe. V3yueHue Martepuasa CHOCOOCTBYET pa3BUTHIO Y
oOyJaromuxcs YMEHHMs UCIOJIb30BaTh pa3jUYHbIE BbIPA3UTENbHBIE CPEICTBA fA3bIKA MAaTEMAaTUKU —
CIIOBECHbIE, CHUMBOJHMUYECKHE, Ipaduyeckue, BHOCUT BKJIaJ B (OpMUpOBaHHE MpPEACTABICHUA O pPOJIH
MaTeMAaTUKU B Pa3BUTUU LIUBUIM3ALUU U KYJIBTYPHI.

CornacHo yueOHOMY M1aHy B 7-9 kilaccax u3ydaercs yueOHbI Kypc «AnreOpay», KOTOPbI BKIIOYAET
CIIEAYIOIIME OCHOBHBIE pa3zeibl cojepikaHus: «Hucna U BBIYUCICHUNY, «ANreOpandeckue BhIPAXKEHUS,
«YpaBHEHUS U HEPABEHCTBa», « DyHKIUNY.

Ha uzyuenue yueOHOTO Kypca «Anrebpa» orBogurcs 306 wyacoB: B 7 kiacce — 102 yaca (3 vaca B
Hezeno), B 8 kimacce — 102 gaca (3 gaca B Hezeno), B 9 kimacce — 102 yaca (3 yaca B HeJIeNo).



COJAEPKAHUE OBYYEHUA

7 KJIIACC

Yucsia v BBIYUCIEHUS

JlpoOu 0OBIKHOBEHHBIE M IECATHYHBIE, TIEPEX0]T OT OJHOM (opMbl 3anucu apodeit k apyroi. [lonstue
paMoOHAIBFHOTO YHCHA, 3allUCh, CPABHEHHUE, YIOPAJOYMBAHHE PALMOHAIBHBIX 4YHCell. ApupMETHUYECKHe
JEUCTBUS C pallMOHaIbHBIMU YnciaamMu. Pelenne 3a1au U3 peanbHON NIPAaKTUKU Ha YacTH, Ha APOOu.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeJeM: ONpeAeTeHHEe, NMPeoOpa3oBaHHE BBHIPAKEHUH Ha OCHOBE
OTIpeNIeNIeHus], 3alUCh OONBIIMX Yrced. [IpomeHTsl, 3amuch MPOIEHTOB B BHJIE APoOM U IpoOu B BHUE
MIPOLIEHTOB. TpY OCHOBHBIE 3374 Ha MPOLIEHTHI, PELLICHUE 3a/]a4 U3 PEaIbHOM MPaKTUKH.

[IpumeHeHue NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YHCEI.

PeanbHbIE 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi B 0OpaTHas MPOMOPIOHAIBHOCTH.

Auredpanyeckue BbIpaKeHHs

[lepemenHble, YUCIIOBOE 3HAUEHUE BBIPAXKEHUS C NEpeMEeHHOM. JlomycTuMble 3Ha4eHHsI TEPEMEHHBIX.
[IpencraBneHre 3aBUCUMOCTH MEXJAy BeIWYMHaMHU B BuJe (GopMyiabl. Beiuucienus mo Qopmynam.
[IpeoOpa3oBanrie OyKBEHHBIX BBIPQXKEHUH, TOKJIECTBEHHO PAaBHbIE BBIPAXKEHUS, IIPaBUIIa MPeoOpa3oBaHUs
CYMM U IIPOM3BE/ICHUH, MpaBUiIa PaCKpbITUS CKOOOK U MPUBEIECHUS MOJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENEHU C HATYPaJIbHBIM ITOKa3aTeIeM.

OpHounensl 1 MHOTOUIeHBI. CTenenb MHOrousieHa. CiokKeHue, BBIYMTaHUEe, yMHOKEHHE MHOTOUYJIEHOB.
@opMmyIbl COKpAIEHHOTO YMHOKEHHUS: KBaJpaT CYMMBI U KBajipaT pazHocTu. DopMyia pa3HOCTH KBaJIpaToB.
Pa3no)xeHre MHOTO4JIeHOB Ha MHOKUTEIH.

YpaBHeHHUsI H HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YPaBHEHUS, IpaBUIa MPeoOpa3oBaHus ypaBHEHUS, PABHOCHJIBHOCTh YPaBHEHUH.

JIuneliHOE ypaBHEHME C OJIHOW NEPEMEHHOW, YUCIO KOpPHEH JIMHEWHOTO YPaBHEHHWsS, DPEIICHHE
JIMHENHBIX ypaBHeHUU. COCTaBICHHME YpPAaBHEHUW MO YCJIOBUIO 3aJaud. PemieHWe TEKCTOBBIX 3ajay ¢
MOMOIIBbIO YPaBHEHHUM.

JluneitHoe ypaBHEHHUE C IBYMS NIEPEeMEHHBIMU U ero rpaduk. Cuctema AByX JTUHEHHBIX YPaBHEHHH C
IBYMsI IEpeMEHHBIMU. Perienne cucreM ypaBHEHH M cioco00M nocTaHOBKH. [IpuMepbl perieHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPABHEHUM.

D yHKUUHA

Koopnunara touku Ha mnpsamoil. YucioBble NpOMEXKYTKH. PaccTosHue Mexay AByMS TOYKAMH
KOOPJIMHATHOM MPSIMOIA.

[IpsimoyrosnbpHas cucrema koopauHat, oc Ox u Oy. Abcuucca U oOpAMHATAa TOUYKH Ha KOOPAWHATHOU
wiockoctu. Ilpumepsl rpaduxo, 3agaHHbIX (Qopmynamu. UYTeHue rpapuKoB peasbHBIX 3aBHCHUMOCTEN.
[Tonsarue ¢ynkumu. I'padux dynkuumn. CoiictBa (Gynkuuii. Jluneinas ¢yaknusa, e€ rpaduk. ['paduk
¢dbyakuuu y = |x|. ['paduueckoe penieHue TMHEHHBIX YPaBHCHUH M CUCTEM JIMHEWHBIX YpaBHEHUH.

8 KVIACC

Yucsia ¥ BBIYUCTICHUSA

KBangpatHblit kopeHb u3 uucna. [lonarue o6 uppanuoHanbHOM uucie. JlecsaTuuHble NMpUONHKEHUS
uppanMoHanbHbIX uucen. CBoilcTBa apudmMeTHueckux KBaJpaTHbIX KOpPHEH M HUX IpPUMEHEHHE K
IpeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUM U BBIYUCICHUAM. J{eficTBUTENbHBIEC YHCIIA.

Crenens ¢ 1enbIM oKazaresneM U e€ cBoiictsa. CtaHaapTHas 3allUCh YHCTIA.

AuaredpanyecKkue BbIpaKeHHs

KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAPAaTHOTO TPEXWIEHA HA MHOKUTEIIN.

AnreOpandeckast ApoOb. OcHOBHOE CcBOIcTBO anrebpanyeckoi apoOu. CroxeHue, BbIYHUTAHUE,
YMHOXKEHUE, JIeNIeHHe anreOpandeckux apooeil. PanoHanbHble BBIpaKEeHHSI U MX PpeoOpa3oBaHKE.

YpaBHeHHUsS H HEpABEHCTBA

KBangpatHoe ypaBHeHue, (opMmyna KOpHEW KBaJpaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHUH, CBOSIIMXCS K JIMHEHHBIM U KBapaTHbIM. [IpocTeiinie qpoOHo-palioHalbHbIe YpaBHEHUS.

I'paduueckast UHTEpIIpETALUs YPAaBHEHUH C IByMs NMEPEMEHHBIMH U CUCTEM JMHEWHBIX YpaBHEHUIl ¢
IBYMs IepeMeHHBIMU. [IprMeps! peleHus cCucTeM HEMMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Perienune TeKCTOBBIX 3aj1a4 aNreOpanvyeckuM CrocoOOM.



UucnoBsle HepaBeHCTBA U HX CBOMCTBA. HepaBeHCTBO ¢ OJHOM IepeMEHHON. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHeElHbIe HEpaBeHCTBA C OJHOM IepeMeHHON. CHUCTeMbl JMHEHWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DyHKUUHA

[Tonsitre dyHkmuu. OOIACTh OMpPENEICHUS U MHOXKECTBO 3HaueHud (yHkuuu. CrocoObl 3amaHus
GbyHKIUH.

I'papux Qynkimun. Urenue cpoiictB ¢ynkumu mo e€ rpaduky. Ilpumepsr rpadukoB ¢yHKIH,
OTPAKAIOIINX PEATBHBIE IIPOLIECCHI.

OyHKIMH, OMHCHIBAIONIUE MPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, UX TPapUKH.
OYHKIMU Yy = X2, Yy = X3, y = x, y=|x|. T'paduyeckoe pemieHie ypaBHEHHIA 1 CUCTEM YpaBHEHHIA.

9 KVIACC

Yucsia 1 BBIYUCTEHUS

PannonanbHple 4Kclia, UPpalMOHAIBHBIE YKCIA, KOHEYHbIE U OECKOHEYHbIE [ECATUYHBIE IPOOH.
MHOXeCcTBO JAEUCTBUTEIBHBIX YHCEN, JEHCTBUTENbHbIE 4YMCiIa KaK OECKOHEYHbIE JAECATUYHBIE JPOOH.
B3aumMHO 0JHO3HAYHOE COOTBETCTBHE MEXKJY MHOMXECTBOM JCHCTBUTENBHBIX YHMCET M KOOPAWHATHOM
MIPSIMOM.

CpaBHeHHE NEUCTBUTENBHBIX YUCEN, apu(METUUECKUE JCHCTBUS C IEHCTBUTEILHBIMU YHCIIAMH.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO0 MUPA, JUTUTETLHOCTD MIPOLIECCOB B OKPYXKAIOIIEM MHpE.

[Ipubmx€HHOE 3HAYEHHWE BEJIMYMHBI, TOYHOCTHh mpubmmwkeHus. Okpyrienue uwcen. [lpukuaka u
OIICHKA PE3YJIbTaTOB BHIYMCIICHUH.

YpaBHeHHUsI H HEPABEHCTBA

JIuneliHoe ypaBHeHue. PenieHne ypaBHeHHH, CBOAIINXCS K TUHEHHBIM.

KBagparHoe ypaBHeHune. Penienue ypaBHEHUH, CBOIAIIMXCS K KBaAPaTHBIM. bUKBagpaTHOE ypaBHEHUE.
[Tpumepsl penieHns: ypaBHEHUM TPEThEH U YETBEPTOM CTETICHEN PA3IOKEHUEM Ha MHOKHUTEIH.

Pemenue npoOGHO-paliioHAIbHBIX YpaBHEHUH. PellleHne TeKCTOBBIX 3a/1au alre0panyeckuM METOJIOM.

VYpaBHEeHHE ¢ ByMsI TIEpEMEHHBIMH U €ro rpaduk. PemeHne cucreM IBYX JIMHEHHBIX YpaBHEHUU C
JIBYMsI IEpEMEHHBIMHU. PellleHre CUCTeM IByX YpaBHEHH, OJHO M3 KOTOPBIX JIMHEIHOE, a APYroe — BTOPOM
crenenu. [ paduyeckas MHTEpIIpeTaLus CUCTEMbI YPaBHEHHH C IBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337124 aNreOpandecKuM CIIOCOOOM.

YucnoBslie HEpaBEHCTBA U UX CBOMCTBA.

Pewrenne nuMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. PemieHune cucreM JMHEHHBIX HEPAaBEHCTB C
onHoil mepemenHoil. KBaapartuole HepaBeHcTBa. ['paduueckas uHTeprperanuss HEPAaBEHCTB U CUCTEM
HEPABEHCTB C JIByMs IEPEMEHHBIMU.

DyHKUUHA

KBanparuunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapaGona, koopauHaThl BEpPIIMHBI apabOIIbl, OCh
CUMMETpPUHU NapaboJIbL.

I'paduxu Gpysmmit: y=kx, y=kx + b, y=k/x, y=x3, y=x, y= x| , # ux cBoiicraa.

YucsioBbIe N0CA€10BATEILHOCTH M IPOrPeccuu

[TonsiTHE YMCIOBOM MOCIEA0BATEIBHOCTH. 3aJaHHE MTOCIEI0OBATEILHOCTH PEKYPPEHTHON popmyIoit u
dbopmyIoii n-ro dneHa.

Apudmernueckas U reoMeTpuueckas mnporpeccuud. Dopmynbl n-ro uieHa apuPMETHUECKOl u
F€OMETPUUECKOU MPOTrPECCUil, CYMMBbI IIEPBBIX 71 YWICHOB.

N3o00paxkenue ujaeHOB apupMETHUECKON M TeOMETPHUECKON MPOTpeccHil TOYKaMu Ha KOOPAUHATHON
MJIOCKOCTH. JIMHEWHBIN U SKCIOHEHIMAIbHBIM poCT. CIOXKHBIE MPOIEHTHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3y/ibTaThbl OCBOECHUS NPOrpPaMMbl Y4eOHOT0 Kypca «Anredpa» XapaKTepu3yroTCs:

1) narpuoTnyeckoe BOCIIUTaHHE:

MIPOSIBIEGHUEM HMHTEpeca K MPOLIJIOMY M HAaCTOSIIEMY POCCUHCKONM MaTEMaTUKH, LEHHOCTHBIM
OTHOIIEHHEM K JOCTWKEHHUSM POCCHUHCKHX MaT€éMaTMKOB U POCCUHCKON MaTeMaTW4YeCKOM IIKOJIBI, K
MCIOJIb30BAHUIO ATUX JOCTHXKEHUH B IPYruX HayKax U MPUKIaIHBIX chepax;



2) rpasxIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO O0S3aHHOCTEH TpakaHHA M peai3allii ero Ipas, MPEACTABICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHWUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPakIaHCKOTO
obmiecTBa (Hampumep, BEIOOPHI, OTIPOCHI), TOTOBHOCTBIO K OOCYXICHUIO 3TUYECKUX MPOOIJIeM, CBSI3aHHBIX C
MPAKTUYECKUM IPUMECHEHHUEM JTOCTIKEHUH HayKu, 0CO3HAHUEM BKHOCTU MOPATBbHO-3TUYECKUX PUHIIATIOB
B JICSITENBHOCTU YUEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTaHOBKOW Ha aKTUBHOE y9aCTHE B PEIICHUH IMPAKTUICCKHX 3a/1a4 MaTeMaTHIeCKON HAITPaBICHHOCTH,
OCO3HAHMEM BAXHOCTH MATEMATHUYECKOTO OO0pa3oBaHWs Ha TPOTSDKCHWW BCEH JKM3HHM JUISL YCTICITHOMN
podecCHOHANIEHON JEATCIILHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
MMOCTPOCHUEM WHJIUBHIYATPHOW TPAEeKTOPUU OOpa30BaHUS W JKU3HCHHBIX IUIAHOB C YYETOM JIMIHBIX
HMHTEPECOB U 00ILIECTBEHHBIX TOTPEOHOCTEN;

4) cTeTHYecKOoe BOCIIMTAHHE:

CIIOCOOHOCTBIO K YMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIIPHATHIO MATEMAaTHICCKUX OOBEKTOB, 3a/1a4,
pENICHUI, PACCYKICHHUH, YMEHHUIO BUIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O MO3HAHUSA:

OpHEHTAICH B JEATCIILHOCTH HAa COBPEMEHHYIO CUCTEMY HAyUYHBIX IMPEACTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS YEJIOBEKa, MPUPOJIBI M OOIIECTBa, MOHMMAHUEM MAaTEeMaTHYECKON HAyKH Kak
cdepbl YeI0BEUECKON NEATEIBbHOCTH, JTAlloB €€ Pa3BUTHSA M 3HAYMMOCTH JUIS Pa3BUTHS IIUBUJIM3AIUH,
OBJIAJICHUEM S3bIKOM MATeMaTHKH WM MaTeMaTHYeCKOW KyJbTypOH Kak CpeJCTBOM IIO3HAHUS MUPA,
OBJIQJICHUEM IPOCTEUIITIMH HaBBIKAMHU UCCIICIOBATEIBCKOM IeATEIbHOCTH;

6) pusnueckoe BocnUTaHHE, (POPMHUPOBAHUE KYJLTYPbI 3A0POBbSI M JIMOLHMOHAJILHOIO
O0s1aronosiy4yus:

TOTOBHOCTBIO PUMEHATh MAaTEMAaTHICCKUE 3HAHKS B HHTEPECAX CBOETO 3/I0POBbSI, BEJACHHSI 3JJ0POBOTO
o0pa3a xu3HU (30pOBOE MUTAHUE, COATTAHCHPOBAHHBIN PEKUM 3aHIATHHN U OTIbIXA, peryisapHas Guzndeckas
AKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBbIKA PEQIICKCUH, IPU3HAHUEM CBOETO MpaBa Ha OMHUOKY M TAKOTO e
IpaBa JIpyroro 4eloBeKa;

7) 3K0JIOTHYeCKoe BOCIIUTAHUe:

OpHEHTAIlMe Ha MPUMEHEHHE MaTeMAaTUYECKUX 3HAaHUU 7S pelleHus 3ajad B 00JaCTH COXPaHHOCTH
OKpY’Kalolllel cpeibl, MIIaHUPOBAHMSI TIOCTYIKOB M OLIEHKH X BO3MOXKHBIX MOCIEICTBUN IS OKpYKalomIei
Cpelbl, 0CO3HAHHUEM TJI00ATBLHOIO XapaKTepa SKOJOTHYECKUX Mpo0iieM U MyTeil UX peuieHus;

8) ajanTanus K M3MEHSIOMMMCS YCI0BUSAM COLHAJIBLHON ¥ IPUPOTHON cpebl:

FOTOBHOCTBIO K JIGUCTBUSAM B YCIOBHUSX HEONPENENIEHHOCTHU, TMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO AESITEeIbHOCTb, B TOM YHCIE YMEHUE YUUTHCA Yy JPYTUX JIOACH,
pHOOpeTaTh B COBMECTHOM JI€ATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHIIUHU U3 OIbITa JPYTHUX;

HE0OX0IMMOCThIO B (POPMHUPOBAHMHM HOBBIX 3HAHHI, B TOM 4uciie (GOpMYyIUpPOBATh UAEU, HOHATHUS,
runoTe3bl 00 00bEKTax U SBICHUAX, B TOM YHUCIIE PaHEEe HEU3BECTHBIX, OCO3HABATh Ae(ULIUTHI COOCTBEHHBIX
3HAHWUI U KOMIIETEHTHOCTEM, IIIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK BBHI30B,
TpeOyIOIIHi KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUs U AeUCTBUS, POPMYIHPOBATH U OLIECHUBATH
PHUCKH U TIOCIEICTBUA, (GOPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHMBEpPCAJbHbIE Y4eOHbIE JeHCTBUS

ba3zoBble Joruyeckue qeMcTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MTPU3HAKU MATEeMAaTUYECKUX OOBEKTOB, MOHATUM, OTHOIIICHHH
MEXAYy TOHATUSAMHU, (HOPMYTUPOBATH OMpPENENCHUS TMOHSATHH, YCTaHABIUBATH CYIIECTBEHHBIH MPH3HAK
KJacCU(pUKAIMU, OCHOBAHUS /17151 0OOOIICHHS U CPAaBHEHHUSI, KPUTEPUU TTPOBOAMMOTO aHAIIN3a;
BOCIIPUHUMATh, (OPMYIUPOBATh U MPEOOPa30BHIBATH CYXKIEHUS: YTBEPAUTEIbHbIE M OTPHIIATEIbHEIE,
€IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBIISITh MAaTEMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTUBOpeuYus: B (akTax, IJaHHBIX,
HAOIOJICHUSX U YTBEPKACHUSX, MPEASIaraTh KPUTEPUHU IS BBISBICHUS 3aKOHOMEPHOCTEH M MPOTUBOP CUHIA;
JiefaTh BBIBOJABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX W WHIYKTHBHBIX YMO3AKIIOUCHHI,
YMO3aKJIFOUCHUH 10 aHAJIOTHU;



pa3duparb JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPXKICHHWH (MpsMbIE W OT HPOTUBHOTO), TNPOBOAUTH
CaMOCTOSITEJIBHO HECJIO’KHBIE JI0KAa3aTelIbCTBA MAaTEMaTHYeCKuX (HaKTOB, BBICTPAWBATh APTYMEHTAIMIO,
MPUBOANUTH IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYXKICHUS;

BBIOMpATh croco0 pemieHus y4eOHOW 3amaud (CpaBHHBATh HECKOJIBKO BApUAHTOB DEIICHUS, BBHIOMPATH
HanboJiee MOAXOIAIMHUN C YYETOM CAaMOCTOSITENIFHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble nccienoBareibckue 1eiCTBUS:

HCIO0JIb30BATh BOIIPOCHl KaK HCCIENIOBATEIbCKUM HHCTPYMEHT IO3HAHUS, (OPMYIMPOBATH BOIPOCHI,
bUKCHpyOIUe TMPOTUBOpPEYHE, MPOOJIEeMy, CaMOCTOSTEIbHO YCTAHABJIMBATH KMCKOMOE M JaHHOE,
(bopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIUI0, MHEHHE;

MIPOBOJIUTH TT0 CAMOCTOSATEIBHO COCTABICHHOMY TUTaHy HECJIOKHBII 3KCIIEPUMEHT, HEOOJIBIIIOE UCCIICI0BAHUE
110 YCTAaHOBJICHUIO 0COOCHHOCTEW MaTeMaTH4eCKOro 00bhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;
CaMOCTOSTENBHO (HOPMYIHUPOBATh OOOOIIEHUS W BBIBOABI MO pe3ylbTaTaM IMPOBEAEHHOTO HaOIIONEHMUS,
UCCIIEIOBaHUS, OLIEHUBATh IOCTOBEPHOCTh MOJIYYEHHBIX PE3Yy/bTaTOB, BBIBOJOB U 00001IEHN;
MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCa, a TAKKE BBIJBUraTh MPEIIOJOKEHUS O €ro pa3BUTUU B
HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanueii:

BBISIBJISIT HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMALMH, JTaHHBIX, HEOOXOIUMBIX JJISl PELIECHUS 33/1a4H;
BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BUJOB U
dhopm mpencTaBIeHUS;

BbIOMpaTh (opMy MpeAcTaBieHUs HHQOpMAMM M WUIIOCTPUPOBATh peLIaeMble 3aJaud  CXeMaMu,
JayarpaMmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

OIICHMBATh HAAEKHOCTh MHPOPMAIK IO KPUTEPUSIM, MPEATIOKEHHBIM YUUTEIEM UIH c(HOpMyIHpPOBAHHBIM
CaMOCTOSITENIBHO.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYXJACHUS B COOTBETCTBUH C YCIOBUSMU U 1IENIIMU OOIICHHUS, SICHO, TOYHO,
IPaMOTHO BBIPaKaTh CBOIO TOYKY 3PEHMS] B YCTHBIX M MUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOIY
pelIeHns 3a/1a4i, KOMMEHTUPOBATh MOJYyYeHHbBIN pPe3yibTar;

B XOJie 0OCYX/IeHHU 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMON TeMbl, IPOOJIEMBbI, pelaeMoi 3a1auu,
BBICKA3bIBATh WJICH, HALIEJICHHbIE HA MOUCK PELIEHHS, COMTOCTABIATH CBOU CYXACHUS C CY)KJACHUAMHU JIPYTHX
YYaCTHUKOB JIaJIora, 0OHApYKUBATh PA3JIMYUE U CXOACTBO MO3UIIHIL, B KOppEKTHOH popme popmynupoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3yJbTaThl PEIICHUs 33Ja4yd, HKCHEPUMEHTA, HCCIEIOBaHMS, MPOEKTa, CaMOCTOSTEIbHO
BBIOMpATH (hOpMaT BBHICTYIUJICHHS ¢ YUETOM 3aad MIPE3eHTALMU U OCOOCHHOCTEH ayIuTOpUN;

MMOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBAa KOMAaHAHON U MHIAUBUAYAIbHOW paObOTHI MPU PEIICHUH yUeOHBIX
MaTeMaTHYeCKUX 3a/1a4;

NPUHUMATh 1eJb COBMECTHOM JESTEeNbHOCTH, IUIAHUPOBATh OPraHU3alldi0 COBMECTHOW paboThl,
pacnpenensiTs BUAbl padoT, 10roBapuBaThCs, 00CYkAAaTh MPOLECC U Pe3ylbTaT paboThl, 000011aTh MHEHUS
HECKOJIbKUX JIFOZCH;

y4acTBOBATh B IPYIIOBBIX opMax paboTsl (00CykaeHUs, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMbI U IPYTHE),
BBITIOJIHATH CBOIO YacTh pabOThI M KOOPAMHUPOBATH CBOU JICHCTBUS C JPYTUMHU YICHAMU KOMaH/Ibl, OIICHUBATh
KauyecTBO CBOEr0 BKJIaga B OOMIMI MOPOAYKT MO KpUTEPHUSM, CGHOPMYIUPOBAHHBIM YYaCTHHUKAMU
B3aUMO/ICHCTBUSL.

PeryisiTuBHbIE YHMBepcaJIbHbIe YUeOHbIe AelicTBUS

Camoopranmn3anus:

CaMOCTOSITEJIBHO COCTABJISATh IUIaH, aJITOPUTM pELleHHs 3aauu (UM €ro 4acThb), BRIOMPATh CIIOCOO pelIeHus
C y4éTOM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBaTh M KOPPEKTHPOBATh
BapHaHTHI PELIEHUH ¢ y4éTOM HOBOM MH(pOpMaLnu.

CaMOKOHTPOJIb, YMOLMOHAJIbHBIH HHTEJIEKT:

BJIQJIeTh CIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTPOJIS IMpollecca M pe3ylbTaTa PelIeHUs MaTeMaTHYecKOM
3a]1a4H;

MPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH DPELIEHUWM 3aJauyd, BHOCHTb KOPPEKTUBBHI B
JeATeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBHE Pe3yJIbTaTa JEATEIbHOCTH MOCTABICHHOM 1IETN U YCIOBUSAM, OOBACHATH IPUUHHBI
JOCTHKEHUS MM HEAOCTHXKEHUS LIeJIU, HaXOAUTh OLTUOKY, TaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIbTATbBI

K koHiry o0ydenus B 7 Kjiacce 00yJaroIIHiACs MOYYUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Yucna v BbIYUCICHUS

BbInosnnATe, coyeras yCTHbIC U TUCbMEHHBIE TPUEMBI, apu(METHYECKHE IEHCTBUS C PAllMOHATIHLHBIMH
YHCJIaMHU.

Haxonuth 3HaueHHs YHUCIIOBBIX BBIPAKEHUH, MPUMEHSATh pa3HOOOpa3Hble CIOCOOBI U MPUEMBI
BBIYMCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUI, COIEpKaLUX OObIKHOBEHHBIE U IECATUYHbIE IpOOU.

[lepexonuTe OT oAHOM (popMBI 3amUCH YMCEN K Apyroil (mpeoOpa3oBhIBaTh AECCATUYHYIO JIpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEYHYIO JIECATHYHYIO APOOB).

CpaBHUBaTh U YHOPSAJOUYMBATH PALIMOHAIIbHBIE YUCIIA.

Oxpyriarh yucia.

BbINONHATE NPUKHUIKY U OLIEHKY pe3ybTaTa BHIYMCICHUH, OLIEHKY 3HAU€HUN YMCIOBBIX BBIPAKEHUH.
BbInosiHATE AeMCTBUS CO CTENEHSIMHU C HAaTypalbHBIMU MOKA3aTEISIMH.

[IpuMeHsTh NPU3HAKY JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HaTypaJbHbIX YHCEI.

Pemarb  NpakTUKO-OPUEHTHMPOBAHHBIE  3aJayd,  CBA3aHHbBIE C  OTHOIIEHMEM  BEJIMYMH,
MIPOMOPLIMOHATIBHOCTBIO BEIMUYUH, MPOLIEHTaMU, UHTEPIIPETUPOBATh PE3YJIbTAaThl PELIEHUs 3a1ad ¢ y4ETOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM PacCMAaTPUBAEMBIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs!

Hcnonb3oBaTh anredpandeckyro TEPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHSTh €€ B MPOLIECCE OCBOEHUS
yueOHOT0 MaTepHaia.

Haxoauts 3HaueHns OyKBEHHBIX BHIPAKEHUN MIPH 3a/1aHHBIX 3HAYEHHSIX IEPEMEHHBIX.

BoinonHaTe npeoOpa3oBaHus 11E10T0 BBIPAXKEHUS B MHOTOWIEH NMPUBEACHUEM NOJIOOHBIX ClIaraeMblX,
PACKpBITHEM CKOOOK.

BbINONMHATE yMHO)KEHHE OJHOYICHA HAa MHOIOWIEH M MHOTOYJIEHa Ha MHOIOWIEH, NPHUMEHSThH
(dbopMyInbl KBaJipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCyIecTBIATh Pa3jIoKEHNE MHOTOUJICHOB HA MHOXKHUTENIN C IOMOILBIO BEIHECEHUS 32 CKOOKH 0011ero
MHOJKUTEJIS, PYINITUPOBKU CIIaraeMblX, IPUMEHEHHs (POPMyYIT COKPAIEHHOTO YMHOKEHHUS.

ITpuMeHsATH IPeoOpa30BaHUsI MHOTOWIEHOB JUIS PELICHUs PAa3IMUHBIX 33Jja4 U3 MaTEMATUKU, CMEKHBIX
IPEIMETOB, U3 pEaIbHON MPAKTUKU.

Hcnonp30BaTh CBOWCTBA CTENEHEN C HATYpalbHBIMH ITOKa3aTeNIAMH JUIs IPE0OPa30BaHUS BhIPAKEHHH.

YpaBHeHUs] M HEPABEHCTBA

Pemare nuHeliHbIE ypaBHEHMs ¢ OJHOW MEPEMEHHOM, MpUMEHss MpaBuia Mepexoja OT MCXOIHOTO
YpaBHEHMsI K paBHOCHWJIBHOMY eMy. IIpoBepsITh, SBIAETCS JIM YNUCIIO KOPHEM YPABHEHHUS.

[TpumMensTh rpaduyeckre MeToAbl P PEILICHUH JIMHEHHBIX YPABHEHUHN U UX CUCTEM.

[lonOupars mpuMepbl Map 4YHUCEN, SBIAIOLMXCS pPEIIEHUEM JIMHEHHOIo YypaBHEHMsS C JBYMs
HEePEMEHHBIMH.

CtpouTh B KOOPJMHATHOW IUIOCKOCTH Tpa(UK JIMHEHHOrO ypaBHEHHUS C JIByMs I€pPEMEHHBIMHU,
0JIb3YACh IT'paIKOM, IPUBOAUTH MPUMEPHI PELIEHUST YPAaBHEHUS.

Pemate cuctemsl ABYX JIMHEHHBIX YPaBHEHUH C IByMs [IE€PEMEHHBIMH, B TOM 4HCie IpadUuecKy.

CocTaBnsaTh U peliaTh JMHEHHOe YpaBHEHUE UM CUCTEMY JIMHEHHBIX YpaBHEHUI 110 YCIOBHIO 3a/1a4H,
UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJ[auyl MOTy4YEHHbIN pe3ysbTar.

DyHKUUH

N300paxaTh Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOIIME 33aJaHHBIM KOOpAMHATaM, JIy4H,
OTPE3KHU, MHTEPBAJIbI, 3aMMCHIBATH YHCIIOBbIE IPOMEKYTKH HA alNredpanyeckoM si3bIKe.

OTMmeyarh B KOOPAMHATHOM IUIOCKOCTHM TOYKM MO 3aJaHHBIM KOOpAMHATaM, CTPOUTh TpauKH
TUHEUHBIX QyHKIUH. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C MOMOIIbIO (DYHKUIUH HM3BECTHBIE 3aBUCUMOCTH MEXAY BEIMYMHAMHU: CKOPOCTb, BpeMs,
paccTosiHMe, 1IeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTh 3HaueHne GpyHKIMN 1O 3HAYEHHUIO €€ apryMeHTa.

[lonumaTts rpaduueckuii crmocod mpeacTaBieHUs M aHaidu3a HH(POpPMalUM, U3BIEKaTh H
MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPAPUKOB PEATbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoHiry o0ydenus B 8 ki1acce 00yJaromuiics MoyduT CICAYIONINE TPEeIMETHbIC Pe3yIbTaThl:
Yucjia 1 BHIYHUCTICHUAA



Hcnonb30BaTh HavajdbHbBIE NPEJICTABICHUS O MHOXKECTBE JCWCTBUTEIBHBIX YHUCEN I CPABHEHUS,
OKPYTJIEHUS M BBIYMCIICHUH, N300paXkaTh ICHCTBUTENIbHBIEC YHCIIa TOYKAMHU Ha KOOPAMHATHOMN MPSMOH.

[TpumMeHsATH NOHATHE ApU(PMETHYECKOTO KBAIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIE KOPHH, UCIIOJIB3YS
pU HEOOXOAMMOCTH KaJbKYJISTOP, BBIIOJIHATH NMPeoOpa3oBaHUsl BBIPAKECHUH, COACPKAIIMX KBaJpaTHbIC
KOPHH, UCHOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp30Bath 3amucu OOJBIINX M MAJIBIX YHCEN C OMOIIBIO IECATUYHBIX IpO0ei U cTereHel uncna
10.

AJredpanyeckue BbIpaKeHHs

[IpuMeHsATh NOHSTHE CTENEHU C IEeJIbIM I0Ka3aTesIeM, BBINOJIHATh MPeoOpa3oBaHMs BbIPAKEHUMH,
COJIEpKalIUX CTEIEHH C LEJIbIM IIOKa3aTeNIEM.

BbINOJIHATE  TOXKIECTBEHHBIE NPE0Opa30BaHUsl PALUMOHAJIBHBIX BBIPAKEHUH Ha OCHOBE IpaBuUII
JEeWCTBUI HAJl MHOTOYWICHAMH H alreOpandecKuMu APoOsSMHU.

PacknaapiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIIH.

[IpumensTs mpeoOpazoBaHus BBIPAKEHUN IS pEIICHUs Pa3IMYHbIX 33]a4 U3 MaTeMaTUKU, CMEKHBIX
MIPEAMETOB, U3 PEAIBHON MTPAKTHUKH.

YpaBHeHus1 U HePaBEeHCTBA

Pemats nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS U PallUOHAJIbHBIE YPABHEHMSI, CBOIALINECS K HUM, CUCTEMBI
JIBYX YpaBHEHUH C IByMsI IEpEMEHHBIMHU.

[IpoBOANTE IpPOCTENINIE UCCIIENOBAHUS YPABHEHNH U CHCTEM YPaBHEHHI, B TOM YHCIIE C IPUMEHEHUEM
rpaduyeckux npeacTaBieHui (ycTaHaBIMBaTh, MMEET JIM YpaBHEHUE WM CHCTEMa YPaBHEHUHN PEIIeHuUs, eCIH
HMMEET, TO CKOJIBKO, U TIpoUee).

[lepexonuTe OT cioBecHOW (OPMYTUPOBKU 3afauyu K €€ anredpandeckol MOJAETU C MOMOUIbIO
COCTaBJICHUS YPAaBHEHUS WJIM CUCTEMbl YpaBHEHUN, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/]1a4H
MTOJTYy4YEHHBIN pe3ynbTar.

[IpuMeHATH CBOMCTBA YNCIOBBIX HEPABEHCTB I CPABHEHMSI, OLICHKH, PEIIATh JIMHEHHbBIC HEPABEHCTBA
C OTHOW TEPEeMEHHOM W WX CHCTEMBI, JaBaTh TrpadUUECKyl0 WUIIOCTPAIUIO MHOXECTBA peIICHUN
HEPaBEHCTBA, CHCTEMbI HEPaBEHCTB.

D yHKUUHA

[lorumate M UCHOIB30BaTh (YHKIIMOHATIBHBIE TOHATUS U S3bIK (TEPMHUHBI, CHUMBOJIMYECKUE
0003HaYCHHUSI ), OTIPEICISITh 3HAaUCHHE (DYHKIIMH 110 3HAYCHHUIO apIryMEHTa, OTIPEIEIsITh CBOMCTBA (DYHKITUH 110
e€ rpaduky.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUIA:

y=k/ix,y=x,y=xy=[x,y= X, OIHCHIBATH CBOMCTBA YNCIOBON (YHKIMH 110 68 rpaduKy.

K xoniy o6ydyenus B 9 ki1acce oOyJaromuiics MoxyduT CIeayIOIe MpeIMeTHbIE Pe3ybTaThl:

Yucia 1 BBIYUCICHHUSA

CpaBHMBATh U YIOPAAOYNUBATH PALIMOHATIBHBIE U UPPALMOHAIIBHBIE YHUCIIA.

Brinonusate apudmeTnueckue IeHCTBUS C pallMOHATLHBIMH YHCIaMH, COUeTasi YCTHBIE U TUChMEHHbBIE
MIPUEMBI, BBIIIOJIHATH BBIYUCIICHHS C UPPALIMOHAIBHBIMU YU CIIAMH.

Haxonuth 3HaueHus cTeneHeil ¢ UeiabIMM MOKa3aTelsiMU U KOPHEH, BBIUMCIATh 3HAYEHHS YMCIIOBBIX
BBIPaXKCHUM.

OKpyrisiTb JI€UCTBUTENbHBIE YMCIA, BBIIOJHATh MPUKUAKY PpE3yJbTaTa BBbIUMCICHUH, OLIEHKY
YHUCJIOBBIX BBIPAKECHUM.

YpaBHeHHS U HEPABEHCTBA

Pemats nuHelHbIE U KBaJpaTHBIE ypaBHEHUS, YPABHEHHUSI, CBOJISAIINECS K HUM, ITpocTeiiime apoOHo-
palroOHaNbHbIE YPABHEHUS.

Pemrate cuctempl ABYyX JTUHEHWHBIX YPAaBHEHM C IByMs IEPEMEHHBIMU M CUCTEMBI ABYX YPaBHEHUM, B
KOTOPBIX OJIHO YPaBHEHUE HE SBIISIETCS JIMHEHHBIM.

Pematp TekcTOBBIE 3aa4yM aNreOpanvdecKuM CIOCOOOM C TIOMOIIBIO COCTABIICHUS YpaBHEHUS WU
CUCTEMBI IByX YPABHEHUH C IBYMs IEPEMEHHBIMHU.

[IpoBoaUTE ITPOCTENIIINE UCCIAEAOBAHNS YPABHEHU I U CUCTEM YPaBHEHUM, B TOM YUCJIE C TPUMEHEHUEM
rpaduyeckux npeacTaBieHul (ycTaHaBINBATh, MMEET JIU YpaBHEHUE WIIH CHCTEMa YPaBHEHUH PEIIeHUs, eCITH
HMMEET, TO CKOJIBKO, U ITpouee).

Pemarpr nuHelHbIE HEpPaBEeHCTBA, KBaJApaTHbIE HEPABEHCTBA, M300pa)KaTh pEIICHHWE HEPABEHCTB Ha
YUCIIOBOM MPSAMOM, 3alMChIBAaTh PEUIEHNUE C IIOMOLIBI0 CUMBOJIOB.



Pemrate cucTembl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOIIME KBAJAPaTHOE
HEPaBEHCTBO, M300pa)kaTh PEUICHHE CUCTEMbl HEPAaBEHCTB HA YUCIIOBOW IMPSIMOI, 3alMCHIBATh pEIICHUE C
IIOMOIIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IIMYHBIX 3a4a4.

DyHKUUH
Pacno3naBare (yHKIMM W3ydeHHBIX BHUAOB. llOKa3bIBaTh CXEMAaTUYECKH pACMOJIOKEHHE Ha
KOOpPJIMHATHOU IJIOCKOCTH rpaduKoB byHKIMH

Buna:y = kx, y=kx+ b, y=k/x, y=ax2 +bx+c,y=x3,y= VX, y = |x|, B 3aBucumoctu or
3Ha4eHUH K03()(HUIIMEHTOB, OTIMCHIBATH CBOWCTBA (DYHKIIUH.

Ctpouth M M300paxkaTb CXEMaTHYECKH TI'padUKy KBAJPATUYHBIX (DYHKIMA, OMHCHIBATH CBOMCTBA
KBaJIPaTHYHBIX QYHKIUH 1O UX rpadukam.

Pacnio3naBate kBampatuuHyo (GyHKIHIO 110 (opMyIe, MPUBOANUTH IPUMEPHI KBAIPATUIHBIX (DYHKIUN
U3 peasIbHOM JKU3HH, (PU3UKH, TEOMETPHH.

YucioBbIe NOCIE10BATEIbHOCTH U IPOTPECCHH

Pacnio3znaBath apuMeTnyecKyro U reOMETPHUECKYIO IPOTPECCUU NP Pa3HBIX crloco0ax 3aJaHusl.

BbINOJIHATE BBIUMCIIEHUS € UCTIONB30BaHUEM (POPMYII N-To YieHa apupMETHUECKO U TeOMEeTPUUECKOM
MPOrpeccuii, CyMMBbI IEPBBIX N WIECHOB.

N300paxkaTh 4iaeHbl NOCIEI0BATENBHOCTH TOUKAMH Ha KOOPIUHATHOMN TIOCKOCTH.

Pemats 3aaun, cBsi3aHHBIE C YMCIOBBIMU MOCJIEIOBATENIBHOCTSIMH, B TOM YHCIIE 3a/1a4M U3 peaabHOU
KU3HU (C UCIIOJIb30BAHUEM KaJbKYIATOPA, U(PPOBBIX TEXHOIOTHIA).



TEMATHYECKOE IIVTAHUPOBAHUE

! Jl\gi?ncc HanmenoBanue pa3ziennoB ¥ TeM MpOrpaMMBbl KomuuectBo yacos OnekrpoHHbIe (II(POBBIE) 00pa3oBaTEIbHBIE PECYPCHI
Bcero  Kontpomnbubie paboter  [IpakTudeckue paboTh

1 Yucna u BerurciieHus. PanmonanbHble Yuciia 25 1 Bbubnnoreka I{OK https://m.edsoo.ru/7f415b90
2 AnreOpanyeckre BRIPaKEHHS 27 1 bubanoreka I{OK https://m.edsoo.ru/7f415b90
3 YpaBHeHHS U HEPABEHCTBA 20 1 Bubmoreka [1OK https://m.edsoo.ru/7f415b90
4 Koopaunatsr u rpaduxu. OyHkmm 24 1 bubnnoreka [{OK https://m.edsoo.ru/7f415b90
5 [ToBTopenue u obo0IIEHNE 6 1 bubanoreka [{OK https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB 10 ITPOI'PAMME 102 5 0

8 KVIACC
Ne n/n HauMeHoBaHue pa3fenoB U TEM MPOTrPaMMBI KonuuectBo yacor OnekrpoHHble (1I(POBBIE) 00pa3oBaTEIbHBIE PECYPCHI

Bcero  Konrponbhbie padotel  [IpakTudeckue paboTs

1 Uucna u Beruucnenus. KagpatHeie KopHH 15 bubnuoreka I{OK https://m.edsoo.ru/7f417af8
2 Yucna u Berunciienns. CTEneHb ¢ IENBIM I0Ka3aTeaeM 7 bubanoreka LIOK https://m.edsoo.ru/7f417af8
3 AunreOpanueckue BbipaxkeHus. KBagpaTHbiid TpExuieH 5 1 bubnuoreka [{OK https://m.edsoo.ru/7f417af8
4 AnreOpanyeckue BbIpakeHus. Anredpanyeckas 1podb 15 1 bubnuoreka [{OK https://m.edsoo.ru/7f417af8
5 YpaBHeHUs U HepaBeHCTBa. KBajpaTHbIe ypaBHEHHS 15 1 bubnuoreka [{OK https://m.edsoo.ru/7f417af8
6 YpaBHeHus u HepaBeHcTBa. CHUCTEMBI ypaBHEHUH 13 bubnuoreka I{OK https://m.edsoo.ru/7f417af8
7 YpaBHeHus 1 HepaBeHCTBA. HepaBeHCTBa 12 1 Bubmmoreka LIOK https://m.edsoo.ru/7f417af8
8 Oynaxrn. OCHOBHBIE TOHATHS 5 bubnmoreka [{OK https://m.edsoo.ru/7f417af8
9 Oynkmy. Yucnossie QyHKINHT 9 bubnmoreka IIOK https://m.edsoo.ru/7f417af8
10 [ToBTOpenue n 0600IIeHNE 6 2 bubnmoreka [{OK https://m.edsoo.ru/7f417af8
OBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0

9 KUIACC

HaunmenoBanme Pa3aAcioB U TEM MMPOrpaMMbl KomnmgecTBo yacoB



Ne Bcero KonTtponsHsie IIpakTrueckue OnexrpoHHbIE (I(POBHIE) 00pa3oBaTeIbHbIC

/o pabotsl paboTsI pecypcesl
1 Uucna u Beuncienus. JlelcTBUTENbHbIE YHCIa 9 Bubmoreka I1OK https://m.edsoo.ru/7f419d08
2 VYpaBHEHUS U HEPABEHCTBA. Y paBHEHUS C OJJHOI 14 1 bubnnoreka I{OK https://m.edsoo.ru/7f419d08
NIepeMeHHOMN

3 VYpaBHeHus U HepaBeHCTBa. CHCTEMBI ypaBHEHHUH 14 1 bubnnoreka I{OK https://m.edsoo.ru/7f419d08
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 bubnnoreka I{OK https://m.edsoo.ru/7f419d08
5 OyHKIUH 16 1 bubanoreka [{OK https://m.edsoo.ru/7f419d08
6 Yucnosble MOCIEI0BATEIBHOCTH 15 1 bubaunoreka LIOK https://m.edsoo.ru/7f419d08
7 [ToBTOpEHHE, 0000IICHNE, CHCTEMATH3ANS 3HAHUI 18 1 bubaunoreka L{OK https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0

IHOYPOYHOE IIJIAHUPOBAHUE

7 KJIACC
Ne Tema ypoka KonudectBo wacor Hata DNeKTpOHHbIE LIU(PPOBHIE
/n W3y4eHUS o0pa3oBaTenbHbIe PECypChl
Bceero Kontponbueie [IpakTuueckue
paboTer paboThl
1 [ToHsTHE parMOHATBFHOTO YKCIIA 1
2 Apudmernueckue IeHCTBHS C pallMOHATbHBIMU YUCIaMU 1
3 Apudmernueckue ISHCTBHS C PAllMOHATHHBIMU YUCTAMU 1
4 Apudmernueckue ISHCTBHS C PAllMOHATHHBIMU YUCTAMU 1
5 Apudmernueckue ISHCTBHS C pAllMOHATHHBIMU YUCTAMU 1
6 Apudmernueckue IEHCTBUS C pallHOHATHHBIME YHCIaAMH 1
7 CpaBHeHue, YIIOpSAI0YMBAHNE PAIIIOHATBHBIX YHCEIT 1
8 CpaBHeHue, YIIOPSAI0YHBAHNE PAIIIOHATBFHBIX YHCEIT 1

9 CpaBHeHI/IG, YHopsAaA0IUBAHUEC PAMOHAIBHBIX YUCEIT 1
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CrereHs ¢ HATypaJIbHbIM ITOKAa3aTCJICM
CrerneHs ¢ HATypaJIbHbIM ITOKa3aTCJICM
CrerneHs ¢ HaTypaJIbHbIM ITIOKa3aTCJICM
CrerneHs ¢ HaTypaJIbHbIM I1OKa3aTCJICM
CrerneHs ¢ HaTypaJIbHbIM IT1OKa3aTCJICM

Crenens HaTypaJIbHbIM ITOKa3aTCJICM

Pemenne OCHOBHBIX 3a/1ad Ha APOOH, MPOLIEHTHI M3 peabHON
MIPAKTUKU

Pemenne OCHOBHBIX 3a/1ad Ha APOOH, MPOLIEHTHI M3 peabHON
NpPaKTUKU

Penienrie OCHOBHBIX 33124 Ha JPOOH, MPOIEHTHI U3 PeallbHOM
NPaKTUKU

Penienrie OCHOBHBIX 33124 Ha JPOOH, MPOIEHTHI U3 pPeallbHOM
NPaKTUKU

IIpu3HaKKU NETUMOCTH, Pa3JIOKEHN HA MHOKUTEIHN HATYPaIbHbBIX
qyucen

IIpyu3HaKKU OETUMOCTH, PA3JIOKEHNI HA MHOKUTEIN HATYPaIbHbBIX
qyHcen

Peanbnbie 3aBucumoctu. [Ipsmast u oOparHas
IIPONIOPLUOHATIBHOCTU

Peanbnbie 3aBucumoctu. [Ipsimast u oOparHas
IIPONIOPLUOHAIBHOCTU

Peanbnbie 3aBucumoctu. [Ipsimast u oOparHas
IIPONIOPLUOHAIBHOCTU

Peanpueie 3aBucumoctu. [lpsmas u oOpaTHas
IIPONOPLUUOHATIBHOCTH

KontponsHas padora no reme "ParmonansHpie gucia’

1
BykBeHHBIE BBIpa)KEHHS
Dopmysl

Dopmysl

IIepemennsie. JJonycTUMbIe 3HaUEHUS TIEPEMEHHBIX

Bubnunoreka [JOK
https://m.edsoo.ru/7f4211de
Bbubaunoreka [JOK
https://m.edsoo.ru/7f421382
bubaunoreka [JOK
https://m.edsoo.ru/7f4218be
bubaunoreka [JOK
https://m.edsoo.ru/7f42154¢e
Bbubaunoreka [JOK
https://m.edsoo.ru/7f4218be

bubnmoreka [JOK
https://m.edsoo.ru/7f41feec
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[IpeoOpa3oBaHue OYKBEHHBIX BBIPAXKEHUM, PACKPBITHE CKOOOK 1
MIPUBEJICHUE TTIOOOHBIX CIIaraeMBIX

[IpeoOpa3oBaHue OYKBEHHBIX BBIPAKEHUM, PACKPBITHE CKOOOK 1
MIPUBEJICHUE TTOO0OHBIX CIIaraeMBIX

[IpeoOpa3oBaHue OYKBEHHBIX BBIPAXKCHHM, PACKPBITHE CKOOOK 1
MIPUBEJICHUE TTOTOOHBIX CIIaraeMBIX

[IpeoOpa3oBaHue OYKBEHHBIX BBIPAXKEHHM, PACKPBITHE CKOOOK 1
MIPUBEJICHUE TTOTOOHBIX CIIaraeMBIX

CBoliCTBa CTENEHU C HATYPAJIBHBIM MOKa3aTeIeM

CBo¥iCTBa CTENEHU C HATYPAJIbHBIM MOKa3aTeIeM

CBo¥iCTBa CTENEHU C HATYPAJIbHBIM MOKa3aTeIeM

MHoroujieHsl

MHoroujieHsl

CJ'IO)KCHI/IC, BBIYUTAHHUC, yMHO)KCHI/IC MHOI'OYJICHOB

CrnoxeHue, BRIYUTaHUE, YMHO)KEHHE MHOTOUYJICHOB

CrnoxeHue, BBIYUTaHUE, YMHO)KEHHE MHOTOUJICHOB

CrnoxeHue, BRIYUTaHUE, YMHO)KCHHE MHOTOUJICHOB

DopMysIbl COKPAILIEHHOTO YMHOXKEHUS

DopMyIbl COKPAILIEHHOTO YMHOXKEHUS

DopMyIbl COKPAILIEHHOTO YMHOXKEHUS

DopMyIbl COKPAILIEHHOTO YMHOXEHUS

DopMyIbl COKPAILIEHHOTO YMHOXKEHUS

PaznoxeHne MHOrO4ICHOB Ha MHOXKHUTEIIH

Paznoxenre MHOTOWICHOB HA MHOXKUTEIN

Paznoxenre MHOTOWICHOB HA MHOXKHUTEIN

Bubnunoreka [JOK
https://m.edsoo.ru/7f41fafa
Bbubaunoreka [JOK
https://m.edsoo.ru/7f41fd70

Bbubaunoreka [JOK
https://m.edsoo.ru/7f421382
Bbubaunoreka [JOK
https://m.edsoo.ru/7f42154¢
Bbubaunoreka [JOK
https://m.edsoo.ru/7f4218be
bubmuoteka IIOK
https://m.edsoo.ru/7f42276e
bubmuoteka IIOK
https://m.edsoo.ru/7f422930
bubnuoteka IIOK
https://m.edsoo.ru/7f422af2
bubarnoreka [JOK
https://m.edsoo.ru/7f422cc8
bubarnoreka [JOK
https://m.edsoo.ru/7f422fca
bubarnoreka [JOK
https://m.edsoo.ru/7f423182
bubarnoreka [JOK
https://m.edsoo.ru/7f42432a
bubarnoreka [JOK
https://m.edsoo.ru/7f42464a
bubnmoreka [JOK
https://m.edsoo.ru/7f424c12
bubnmoreka [JOK
https://m.edsoo.ru/7f424{d2
bubnmoreka [JOK
https://m.edsoo.ru/7f4251d0
bubnmoreka [JOK
https://m.edsoo.ru/7f423312
bubmmoreka [JOK
https://m.edsoo.ru/7f4237fe
bubaunoreka [JOK
https://m.edsoo.ru/7f4239de
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Pa3noxxeHre MHOTOUIEHOB Ha MHOXKUTENIN
Konrponbnas pabora o teme "Anredpandeckue BRIpaKeHuUs "

YpaBHeHUe, IpaBuiIa NpeoOpa3oBaHus ypaBHEHHS,
PaBHOCWJIBHOCTb YpaBHEHUH

JIunelinoe ypaBHeHUE ¢ OJTHOM MEPEMEHHON, pelleHIe TMHEHHBIX
ypaBHEHUH

JIunelinoe ypaBHeHUE ¢ OJTHOM MEPEMEHHON, pellleHIe TMHEHHBIX
ypaBHEHUM

JIuneliHoe ypaBHEHUE ¢ OJTHOM MEePEMEHHOM, pelleHIe TMHEHHbBIX
ypaBHEHUI

Pemenue 3ana4 ¢ noMouip0 ypaBHEeHUH

Pemenue 3a1a4 ¢ moMOIIBIO ypaBHEHUH

Pemenue 3a7a4 ¢ MOMOILBIO YPaBHEHUH

Pemenue 3a7a4 ¢ MOMOILBIO YPaBHEHUH

JluneitHoe ypaBHEHHUE C IBYMSI IEPEMEHHBIME U €r0 rpaduk
JluneitHOe ypaBHEHHUE C IBYMSI IEPEMEHHBIME U €ro rpaduk
Cucrema IByX JTMHEHHBIX YpaBHEHHH C IBYMs IepEMEHHBIMU

Cucrema ABYX JMHEHHBIX YpaBHEHHUH C JBYMsI IEPEMEHHBIMHU
Cucrema ABYX JMHEHHBIX YpaBHEHHUH C JBYMsI IEpEMEHHBIMHU
Cucrema ABYX JMHEHHBIX YpaBHEHHH C JBYMsI TEpEMEHHBIMHU

Pemenue cucrem ypaBHEHUi
Pemenue cucrem ypaBHEHUI
Pemenue cucrem ypaBHEHUi

Pemenue cucrem ypaBHEHUIT
Pemenue cucrem ypaBHEHUit

KonTponsnas pabora no teme "JInneliHple ypaBHeHHS"

Bbubaunoreka [JOK
https://m.edsoo.ru/7f420482

Bbubaunoreka [JOK
https://m.edsoo.ru/7f42064¢e
Bbubaunoreka [JOK
https://m.edsoo.ru/7f420806
bubmuoteka IIOK
https://m.edsoo.ru/7f4209a0
bubmuoteka IIOK
https://m.edsoo.ru/7f420e6e
bubarnoreka [JOK
https://m.edsoo.ru/7f427¢32
bubanoreka [JOK
https://m.edsoo.ru/7f427e8a
bubanoreka [JOK
https://m.edsoo.ru/7f42836¢

bubnmoreka [JOK
https://m.edsoo.ru/7f4284de
bubnmoreka [JOK
https://m.edsoo.ru/7f42865a
bubnmoreka [JOK
https://m.edsoo.ru/7f4287d6

Bubmmorexa [IOK
https://m.edsoo.ru/7f421044
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Koopaunara Touku Ha npsiMoit
YUucnoBbie MPOMEKYTKH

UucnoBsle MPOMEXYTKU
Paccrosaue Mexay AByMs TOUKaMU KOOPAMHATHOM NMpsIMOMN
Paccrosane Mexay AByMS TOUKaMU KOOPJUHATHOM MpsIMON

[IpssmoyronbHast cucTeMa KOOPAMHAT Ha TUIOCKOCTH
[IpssmoyronbHast cucTeMa KOOPAMHAT Ha TUIOCKOCTH
[Tpumeps! rpadukoB, 3anaHHbIX HOpMyTaMu
[Tpumepsl rpadMKoB, 3aJaHHBIX (GOpMYIIaMH

[Tpumepsl rpadMKoB, 3aJaHHBIX GOpMYIIaMH

UYreHue rpaMKoB peasbHBIX 3aBUCUMOCTEN

Urenune rpahMKOB peabHbIX 3aBUCUMOCTEH

[ousitue QpyHkuuM

I'paduk dpynkumu

CoticTBa (yHKIMI
CoticTBa (yHKIMI
Jluneiinast GyHKIws
Jluneitnast GyHKIws
[MocTpoenue rpaduka TUHEHHON QYHKIIUH

[ocTpoenune rpaduka THHEHHON QYHKITUH
I'padpux dpyskmm y =[x|

I'padpux dpyskmm y =[x|

Bubnunoreka [JOK
https://m.edsoo.ru/7f41de76
Bbubaunoreka [JOK
https://m.edsoo.ru/7f41dff2

bubaunoreka [JOK
https://m.edsoo.ru/7f41el6e
bubaunoreka [JOK
https://m.edsoo.ru/7f41e42a
Bbubaunoreka [JOK
https://m.edsoo.ru/7f41e8a8
bubnuoteka IIOK
https://m.edsoo.ru/7f41ed80

bubmuoteka IIOK
https://m.edsoo.ru/7f41ea24

bubaunoreka [JOK
https://m.edsoo.ru/7f41ef06

bubarnoreka [JOK
https://m.edsoo.ru/7f41f078
bubarnoreka [JOK
https://m.edsoo.ru/7f41f1fe
bubnmoreka [JOK
https://m.edsoo.ru/7f427282
bubnmoreka [JOK
https://m.edsoo.ru/7f427412
bubnmoreka [JOK
https://m.edsoo.ru/7f426d1e




96 Konrponsnas pabora no teme "KoopanHaTe! U rpaduKH. 1
Oynkrn” / Beepoccwuiickas mpoBepouHas padbora

97 Wrorosas xonTponbHas pabora / Becepoccuiickast mpoBepoyHas 1
pabora

98 [ToBTOpEHNE OCHOBHBIX MOHATHHA U METOJIOB Kypca 7 Kiacca, 1
000011eHNe 3HAaHUH

99 [ToBTOpEHNE OCHOBHBIX MOHATHHA U METOJIOB Kypca 7 Kiacca, 1
000011eHNe 3HAaHUH

100  TloBTOpEHHE OCHOBHBIX IOHATUM U METOAOB Kypca 7 Kiacca, 1
000011eHNEe 3HaHUH

101 [ToBTOpEHNE OCHOBHBIX MOHATHH U METOJIOB Kypca 7 Kiacca, 1
000011eHNEe 3HaHUH

102 TloBTOpeHHE OCHOBHBIX ITOHATHUM U METOIOB Kypca 7 Kiacca, 1
000011eHNEe 3HaHUH

103 TloBTOpEeHHE OCHOBHBIX MMOHATHI U METOAOB Kypca 7 Kiacca, 1
0000111eHNEe 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 103

8 KUIIACC

Ne Tema ypoka

/n

1 KBanapatHsIit KOpeHp U3 YHCIa

2 INonsiTHE 00 HPPALMOHAIIEHOM YHCTIe

3 JecsaTuyHble MPUONMKEHNS NPPALMOHATIBHBIX YHCEIT

4 JecsaTnuHble IPHOMIKEHNS HPPALIMOHAIBHBIX THCET

5 JleficTBUTENLHBIC YHCTIA

6 CpaBHeHHE EHCTBUTEIHHBIX YHCEI

7 CpaBHeHHE IEHCTBUTEIHHBIX YHCEI

8 Apudmernueckuii KBaIpaTHBINH KOPSHb

9 YpaBHeHHe Buia X* = a

10 ColicTBa apu()METHYECKUX KBaAPATHBIX KOPHEH

KonnuecTBo yacoB

Bcero  KontponbHbie

paboTser

[IpakTuueckue

paboTsr

Bubnunoreka [JOK
https://m.edsoo.ru/7f41f50a
Bbubaunoreka [JOK
https://m.edsoo.ru/7f429c6¢

bubaunoreka [JOK
https://m.edsoo.ru/7f429f32
Bbubaunoreka [JOK
https://m.edsoo.ru/7f42a0e0

Bbubaunoreka [JOK
https://m.edsoo.ru/7f42a27a
bubmuoteka IIOK
https://m.edsoo.ru/7f42a900

Jara DNeKTpOHHbIE LIU(PPOBHIE
M3y4eHUs o0pa3oBaTeNbHbIe PECypChl
bubaunoreka [JOK
https://m.edsoo.ru/7f42d452

bubanoreka [JOK

https://m.edsoo.ru/7f42eaaa

bubaunorexa [JOK
https://m.edsoo.ru/7f42d862
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CBolicTBa apu()METHYECKUX KBAIPATHBIX KOPHEH

[IpeoOpa3oBaHUe YHCIOBBIX BRIPAKECHUM, COACPKAIINX KBAIPATHBIC
KOpHU

[Ipeobpa3oBaHKe YMCIOBBIX BBEIPAXKEHHUH, COIEPKALINX KBapaTHbIC
KOpHU

[Ipeobpa3oBaHKe YMCIOBBIX BBIPAKEHUH, COAEPKAIIMX KBapaTHBIE
KOpHU

[Ipeobpa3oBaHKe YMCIOBBIX BBEIPAXKEHUH, COIEPKALINX KBapaTHbIC
KOpHU

CreneHs C LeNbIM MOKa3aTeIeM

CranpmapTHast 3anuch yncia. Pasmepbl 00bEKTOB OKpYKaromero Mupa (0T
3JIEMEHTAPHBIX YACTHIL 0 KOCMUYECKHX 00BEKTOB), TUTEIBHOCTD
MPOIIECCOB B OKPY)KAIOIIEM MUPE

CBoiicTBa CTENEHN ¢ IIENbIM TOKa3aTeneM

CBoOICTBa CTENEHU C IIEIBIM TTOKa3aTelIeM
CBoOICTBa CTENEHU C IIEIBIM TTOKa3aTelIeM
CBOICTBa CTENEHU C ICIBIM IIOKa3aTelIeM
CBOICTBa CTENEHU C ICIBIM ITOKa3aTelIeM

KBanpatuslit TpéxuiieH
KBanpatuslit TpéxuiieH

Pasnoxenne kBagpaTHOro TpE€x4ueHa HA MHOXKUTEIN
PasnoxeHne kBagpaTHOro TpEXuieHa HA MHOKUTEIN

Kontponsnas padora o remam "Kpangpatasie kopan. CTemneHu.
Ksanppatusrit TpexwieH"
Anrebpamyeckas 1po0s

I[OHyCTI/IMBIe 3HAYCHU IEPEMEHHBIX, BXOIAIINX B anre6pa1/1qec1<ne
BBIPpAKCHUA
I[OHyCTI/IMBIe 3HAYCHU IEPEMEHHBIX, BXOIAIINX B anre6pa1/1qec1<ne
BBIPpAKCHUA

Bubaunorexa [JOK
https://m.edsoo.ru/7f42d862
Bubaunoreka [JOK
https://m.edsoo.ru/7f42dd26
Bbubaunoreka [JOK
https://m.edsoo.ru/7f42ded4
Bbubaunoreka [JOK
https://m.edsoo.ru/7f42e0be
Bbubaunoreka [JOK
https://m.edsoo.ru/7f42e262
bubaunoreka [JOK
https://m.edsoo.ru/7f4354a4
bubaunoreka [JOK
https://m.edsoo.ru/7f436098

bubmuoteka IIOK
https://m.edsoo.ru/7f435648
bubmuoteka IIOK
https://m.edsoo.ru/7f435648
bubmuoteka IIOK
https://m.edsoo.ru/7f435648
bubanoreka [JOK
https://m.edsoo.ru/7f43599a
bubanoreka [JOK
https://m.edsoo.ru/7f435ed6

bubanoreka [JOK
https://m.edsoo.ru/7f42fd38
Bbubmnoreka [JOK
https://m.edsoo.ru/7f42fd38
Bbubmnoreka [JOK
https://m.edsoo.ru/7f42ec80
Bbubmuoreka [JOK
https://m.edsoo.ru/7f430382
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OcHOBHOE CBOMCTBO anredpandecKoit 1podu

CokparieHue npooeit

CokpartieHue npooeit

CokpartieHue npooeit

CroxxeHne, BEIYUTAHUE, YMHOKEHHE U JIeJICHUE anreOpandeckux Apodeit
CroxxeHune, BEIYUTAaHHE, YMHOKEHHE U JIeJICHUE anreOpandeckux Apodeit
CroxxeHne, BEIYUTAHHE, YMHOXKEHHE U JIeJIEHUE alreOpandeckux Apoodei
CroxeHune, BEIYUTAHHE, YMHOKEHHE U JIEJICHUE anreOpanyeckux Apooeit
[TpeoOpa3oBaHye BRIpaKCHUH, COACPKAIIUX aNreOpandeckue Apoou
[TpeobpasoBanue BIpAKECHUH, CoepKalIuX anredpandeckue Apoou
Ipeobpa3oBanue BEIpKEHUH, COAEPKALINX alredpandecKkue 1poou
Konrponbhas pabora o teme "Anredpandeckas 1poos”

KsanpatHoe ypaBHeHHe

Hemnonnoe kBagpaTHOE ypaBHEHHUE

Hemnonnoe kBagpaTHOe ypaBHEHHUE

dopmyna KOpHEN KBaIpaTHOTO YPABHEHUS

®opmyna KOpHEN KBaIpaTHOTO YPABHEHUS

®opmyna KOpHEN KBaIpaTHOTO YPABHEHUS

Teopema Buera

Teopema Buera

Pemenne ypaBHeHHﬁ, CBOAIUXCA K KBAAPAaTHBIM

Bubaunorexa [JOK
https://m.edsoo.ru/7f4308e6
Bubaunoreka [JOK
https://m.edsoo.ru/7f430a8a
Bbubaunoreka [JOK
https://m.edsoo.ru/7f430f44
Bbubaunoreka [JOK
https://m.edsoo.ru/7f430f44
Bbubaunoreka [JOK
https://m.edsoo.ru/7f43128¢c
bubaunoreka [JOK
https://m.edsoo.ru/7f4315c0
bubaunoreka [JOK
https://m.edsoo.ru/7f4318c2
bubmuoteka IIOK
https://m.edsoo.ru/7f431a20
bubmuoteka IIOK
https://m.edsoo.ru/7f43259¢
bubmuoteka IIOK
https://m.edsoo.ru/7f432736
bubanoreka [JOK
https://m.edsoo.ru/7f432736
bubaunoreka [JOK
https://m.edsoo.ru/7f431d36
bubaunoreka [JOK
https://m.edsoo.ru/7f42eecla
bubamnoreka [JOK
https://m.edsoo.ru/7f42eecla
bubanoreka [JOK
https://m.edsoo.ru/7f42eecla
Bbubmnoreka [JOK
https://m.edsoo.ru/7f42£158
Bbubmnoreka [JOK
https://m.edsoo.ru/7f42£3f6
Bbubmnoreka [JOK
https://m.edsoo.ru/7f42f5a4
Bbubmuoreka [JOK
https://m.edsoo.ru/7{42fetf0
Bbubmuoreka [JOK
https://m.edsoo.ru/7f430076
bubaunorexa [JOK
https://m.edsoo.ru/7f43c542
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Pemenue ypaBHeHUH, CBOASIIUXCS K KBAaJPATHBIM

[pocreiimue npoOHO-panMoHANEHEIE YPABHEHNUS

[pocretimme APoOHO-pAITOHAIEHBIC YPABHCHUS

Pemienue TeKCTOBBIX 3a7au C MOMOIIBIO KBAJAPATHBIX YPaBHEHUN
Pemienue TeKCTOBBIX 3a7au C MOMOIIBIO KBAJAPATHBIX YPaBHEHUN
Kontponbnas pabora no teme "KBaaparHele ypaBHeHHs "

JluneliHoe ypaBHEHHE C JBYMS IEPEMEHHBIMH, €ro rpaduK, IpUMEpbI
pelleHus ypaBHEHHH B IIEJIbIX YUCIAX
JluneliHoe ypaBHEHHE ¢ IBYMS IIEPEMEHHBIMH, €TI0 rpaduk, IpHUMepbl
pellleHns YpaBHEHUI B LEIIbIX YUCIaX
JluneliHoe ypaBHEHHE ¢ IBYMS IIEPEMEHHBIMH, €TI0 rpaduk, IpHUMepbl
pellleHHs YpaBHEHUI B LEIBIX YUCIIaX
Pemenne cucTeM IBYX JIMHEWHBIX YPABHEHHUH C ABYMsI IIEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX YPABHEHUM C JBYMS [IEPEMEHHBIMU
Pemenue cucrem AByX JIMHEHHBIX YPABHEHUM C JBYMS [IEPEMEHHBIMU

IIpumeps! penieHns CUCTEM HEJIMHEHHBIX YPABHEHUM C JBYMsI
NIepEMEHHBIMU

IIpumeps! penieHns CUuCTEM HETMHENHBIX YPABHEHUM C JBYMSI
NIepeMEHHbIMU

I'padmueckas nHTEpIpETALMS YPaBHEHUS C IBYMS IIEPEMEHHBIMH U
CHCTEM JIMHEWHBIX YPaBHEHMH C ABYMs EPEMEHHBIMHU
I'padmueckas MHTEpHpETALS YPaBHEHUS C IBYMS IIEPEMEHHBIMH U
CHCTEM JIMHEWHBIX YPaBHEHMH C ABYMS NEPEMEHHBIMHU

Pemenne TeKCTOBBIX 3a/1a4 € MOMOIIbIO CUCTEM YPaBHEHUH

Pemenne TeKCTOBBIX 3a/1a4 € MOMOIIbIO CUCTEM YPaBHEHUH
Pemenne TeKCTOBBIX 3a/1a4 € MOMOIIbIO CUCTEM YPaBHEHUH
YucnoBble HEPABEHCTBA U UX CBOMCTBA
YucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaseHncTBo ¢ 0gHON NEpEMEHHOM

Bubaunorexa [JOK
https://m.edsoo.ru/7f43¢3d0
Bubaunoreka [JOK
https://m.edsoo.ru/7f4328c6
Bbubaunoreka [JOK
https://m.edsoo.ru/7f432bbe
Bbubaunoreka [JOK
https://m.edsoo.ru/7f42f75¢
Bbubaunoreka [JOK
https://m.edsoo.ru/7f42f8t6
bubaunoreka [JOK
https://m.edsoo.ru/7f4301{2

bubanoreka [JOK
https://m.edsoo.ru/7f43d6d6
bubanoreka [JOK
https://m.edsoo.ru/7f43d6d6
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JluneiiHble HEpaBEHCTBA C OJHON MEPEMEHHOM U UX pelIeHue
JIuneiiHble HEpaBEHCTBA C OJHON NMEPEMEHHOM U UX pelIeHue

JIluneitHble HEpaBEHCTBA C OJTHON MEPEMEHHOMN U UX PElIeHHE

CucreMbl TUHEMHBIX HEPABEHCTB C OJIHOM MepeMEHHON U UX pelleHre
CucreMbl TUHEMHBIX HEPABEHCTB C OJIHOM MepeMEHHON U UX pelleHre

CucremMbl TUHEMHBIX HEPABEHCTB C OIHOM MepeMEHHOM U UX pellieHre

N3o0pakeHne pemeHus JIMHEHHOro HEpaBeHCTBA M UX CHCTEM Ha
YHCIIOBOM MPSIMOM

N3o0pakeHne pemeHuns IMHEHHOro HepaBeHCTBa U X CHCTEM Ha
YHCJIOBOU MIPSIMOU

KonTposbHas padora o Temam "HepaBencrBa. CucreMbl ypaBHEHHH'"

[Monstue ¢pyHKIMH
OGnacTh onpeneneHus 1 MHOXKECTBO 3HAUCHUH (YHKIIMN

CriocoOb1 3aanust pyHKLUI

I'paduk dpynkumu

ColicTBa (yHKIMH, UX OTOOpaXKEHUE Ha rpaduKe

Urenune u nocTpoeHue rpadMKkoB QyHKIUH

[pumepsl rpaduKoB GYHKIHUH, OTPAKAIOIINX PEAIbHBIE POLECCH

GOyHKIMY, ONKCHIBAIOIINE IPSIMYIO H OOPAaTHYIO IPONOPIIMOHAIBHEIE
3aBHCHUMOCTH, MX rpaUKH
l'unep6oma

l'unep6oma

I'padux pyskImm y = x>

OyHKIH y =X, y = X3, y = VX, y = [X|; rpadudeckoe penieHne ypaBHeHUN

1 CUCTEM YpaBHEHUI
[ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJIOB KypCcOB 7 M 8 KIIACCOB,
0606uienue 3Hanmi / Beepoccuiickast mpoBepodHast paboTa

Bubaunorexa [JOK
https://m.edsoo.ru/7f42¢692
Bubaunoreka [JOK
https://m.edsoo.ru/7f42c¢840

Bbubaunoreka [JOK
https://m.edsoo.ru/7f42cb88
Bbubaunoreka [JOK
https://m.edsoo.ru/7f42cd2c

bubaunoreka [JOK
https://m.edsoo.ru/7f42c9e4
bubaunoreka [JOK
https://m.edsoo.ru/7f42c9e4

bubmuoteka IIOK
https://m.edsoo.ru/7f433c12
bubmuoteka IIOK
https://m.edsoo.ru/7f433d84

bubamnoreka [JOK
https://m.edsoo.ru/7f434bbc

Bbubmnoreka [JOK
https://m.edsoo.ru/7f4343e2
Bbubmuoreka [JOK
https://m.edsoo.ru/7f434572
bubmuoreka [JOK
https://m.edsoo.ru/7f434d38
bubmuoreka [JOK
https://m.edsoo.ru/7f4371aa
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Hrorosas xoHTponkHas paboTa / Beepocceuiickas npoBepodHast paboTa

IToBTOpEHUE OCHOBHBIX MOHITHI U METOZOB KYpCOB 7 U 8 KIIaCCOB,
000011eHIEe 3HAHUI
IToBTOpPEHUE OCHOBHBIX TOHITHI U METOIOB KYpCOB 7 U 8 KIIacCOB,
0000111eHIEe 3HAHUI
IToBTOpPEHHE OCHOBHBIX MOHITHI U METOZOB KYpCOB 7 U 8 KIIacCOB,
0000111eHIEe 3HAHUI
IToBTOpEHHE OCHOBHBIX TOHITHI U METOIOB KYpCOB 7 U 8 KIIaCCOB,
0000111eH1Ee 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHI U METOIOB KYpCOB 7 U 8 KIIacCOB,
0000111eH1Ee 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHI U METOIOB KYpCOB 7 U 8 KIIacCOB,
0000111eH1Ee 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

9 KJIACC
Ne Tema ypoka

/1

1 ParyonaneHble yncna, MppaluoHAIbHbIE YHCIIA, KOHEUHbIE U
OeCKOHEYHbIE JECATHYHBIEC APOOU

2 MHO0kecTBO ACHCTBUTEIBHBIX YHCEIN; ICMCTBUTEILHBIC YHCIa KaK
OECKOHEUHbIE ECATHIHBIEC APOOU

3 B3anMHO 0THO3HAYHOE COOTBETCTBUE MEKAY MHOKECTBOM
JEUCTBUTEIIBHBIX YHCEN U MHOKECTBOM TOYEK KOOPAUHATHOM MPSIMOI

4 CpaBHeHHe JIeHCTBUTEIBHBIX YUCEll, apu(METHIECKUE AEHCTBHS C
JEeHCTBUTEIBHBIMU YHCIAMU

5 [IpubnmxEHHOE 3HAYCHNE BETMYNHBI, TOYHOCTH TPUOIIKEHIS

6 OxpyriaeHne aucen

7 OxpyriaeHne ancen

8 IIpukuaka u oueHKa pe3yabTATOB BHIYMCICHHIT

9 IIpukuaKka 1 OLIEHKA PE3yIbTaTOB BEIYUCICHUN

10 JIuneitHoe ypaBHeHue. PenieHue ypaBHEHUI, CBOASIIIUXCS K
JINHENHBIM

11 JInnelinoe ypaBHeHue. Perienue ypaBHeHUH, CBOASAIIUXCS K

JIMHEHHBIM

102

Bcero

KonnuecTBo yacos JlaTa
M3y4eHUs
Kontponbueie [IpaxTryeckue
paboTsr paboTser

Bubaunorexa [JOK
https://m.edsoo.ru/7f434eb4

Bbubaunoreka [JOK
https://m.edsoo.ru/7f43736¢
Bbubaunoreka [JOK
https://m.edsoo.ru/7f437510
Bbubaunoreka [JOK
https://m.edsoo.ru/7f4376b4
bubaunoreka [JOK
https://m.edsoo.ru/7f436b88
bubaunoreka [JOK
https://m.edsoo.ru/7f437858

DNeKTpoHHbIE U(PPOBHIE

00pa3oBaTeNbHBIC PECYPChI

Bbubmuorex [JOK
https://m.edsoo.ru/7f43bf66
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KBaz[paTHoe YpaBHCHUC. Pemenne ypaBHeHHﬁ, CBOJAIINUXCA K
KBaJpaTHbBIM

KBaz[paTHoe YpaBHCHUC. Pemenne ypaBHeHHﬁ, CBOOAIIUXCA K
KBaJpaTHbBIM

BI/IKBaI[paTHI)Ie YpaBHCHUA

BuxBanpatHele ypaBHEHUs

[IpuMeps! perieHys ypaBHEHHI TpeThel U YeTBEPTOI cTeneHei
pa3noXKeHueM Ha MHOXKUTETTU

[IpuMeps! perieHys ypaBHEeHUHN TpeTbel 1 UeTBEPTOIl cTeneHeit
pa3noxeHueM Ha MHOXKUTENTU

Pernrenue npoOHO-panMoOHAIBHBIX YPaBHCHUM

Penienuie 1poOHO-palOHAIBHBIX YPaBHEHHUIH

Penienue TeKCTOBBIX 3a/1a4u anreOpanvyeckuM MeTOI0M
Pelienue TEKCTOBBIX 33124 alre0pandyeckuM METOIOM
Pemenne TeKCTOBBIX 3a1a4 aNreOpan4eckuM METOAOM
KonrponbHast pabora 1o teme "YpaBHEHHs C OJJHOI NepeMeHHOi"

YpaBHEHHE C ABYMS IEPEMEHHBIMH H €T0 TpauK
YpaBHEHHE C ABYMS IEPEMEHHBIMH H €T0 rpaduk

CucremMa AByX JTMHEHHBIX YpaBHEHHH C JBYMsS IEPEMEHHBIMHU U €€
peleHue

CucreMa AByX JTMHEHHBIX ypaBHEHUH ¢ IBYyMS IEPEMEHHBIMU U €€
penenue

CucreMa AByX TMHEHHBIX YpaBHEHUH C IBYyMS IEPEMEHHBIMU U €€
penenne

CucreMa AByX JTMHEHHBIX YPaBHEHUH C IBYyMS NIEPEMEHHBIMH U €€
perenue

Pemenne cucrem AByX ypaBHEHM, OTHO U3 KOTOPBIX JIMHEMHOE, a
JIpYroe — BTOPOW CTENEHH

Pemenne cucrem AByX ypaBHEHMI, OTHO U3 KOTOPBIX JIMHENHOE, a
JIpYroe — BTOPOW CTENEHH

Pemenne cucrem AByX ypaBHEHM, OTHO U3 KOTOPBIX JIMHEMHOE, a
Jpyroe — BTOPOH CTENEHU

Bubaunorexa [JOK
https://m.edsoo.ru/7f43c542
Bbubaunorexa [JOK
https://m.edsoo.ru/7f43c542
Bbubaunoreka [JOK
https://m.edsoo.ru/7f43¢3d0
Bbubaunoreka [JOK
https://m.edsoo.ru/7f43¢3d0

bubaunoreka [JOK
https://m.edsoo.ru/7f43c9b6
bubmuoteka IIOK
https://m.edsoo.ru/7f43c9b6

bubanoreka [JOK
https://m.edsoo.ru/7f43d0b4
bubanoreka [JOK
https://m.edsoo.ru/7f43d0b4

Bbubmuoreka [JOK
https://m.edsoo.ru/7f43d23a
Bbubmuoreka [JOK
https://m.edsoo.ru/7f43d55a
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Pemienne cucreM AByX ypaBHEHHH, OJTHO M3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOH CTENEHU

I'paduueckast MHTEpIIpETALHS CUCTEMbI YPAaBHEHUH ¢ TBYMSI
nepeMeHHBIMU

PernreHue TeKCTOBBIX 3a7a4 alreOpandeCKUM CITOCOOOM

PernreHue TeKCTOBBIX 3a7a4 alreOpandeCKUM CITOCOO0OM
Kontpomnbhas pabdora no teme "CucreMsl ypaBHCHUH"
UucoBsie HEpAaBEHCTBA U X CBOKMCTBA

YucnoBble HEPABEHCTBA U UX CBOMCTBA

JIuneitHble HEpaBEHCTBA C OJTHON MEPEMEHHOMN U UX PElIeHHE
JIuHeliHbIe HEpaBEHCTBA C OJJTHON MEPEMEHHOM U UX PEIICHHE
JIuHeliHbIe HEpaBEHCTBA C OJJTHON MEPEMEHHOM U UX PEIICHHE

CucTeMbl TUHEHHBIX HEPABEHCTB C OJJHOI NMepeMEeHHON U UX pelleHne
CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOI MEepeMEHHON U UX pellIeHre
CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOI MepeMEHHON U UX pelIeHre

KBagpaTHble HEpaBEeHCTBA U UX pELICHHE
KBanpaTHble HEpaBEeHCTBA U UX pELICHHE
KBanpaTHble HEpaBEeHCTBA U UX pELICHHE

KBanpaTHbie HEpaBEHCTBA U UX PELICHHE
KBanpaTHbie HEpaBEHCTBA U UX PELICHHE

I'pacdmueckas HHTEpIIpETALS HEPABEHCTB M CUCTEM HEPaBEHCTB C
JBYMSI IIepEMEHHBIMH

I'pacduueckas HHTEpIIpETALs HEPABEHCTB M CUCTEM HEPaBEHCTB C
JIBYMSI IIePEMEHHBIMH

Kontponpras pabdora no teme "Hepaencrsa"

Ksanppatuanas ¢pyakms, e€ rpaduk u cBoiicTBa

bubaunoreka [JOK
https://m.edsoo.ru/7f43ad5a
bubaunoreka [JOK
https://m.edsoo.ru/7f43af08
bubmuoteka IIOK
https://m.edsoo.ru/7f43af08
bubmuoteka IIOK
https://m.edsoo.ru/7f43af08

bubanoreka [JOK
https://m.edsoo.ru/7f43b098
bubanoreka [JOK
https://m.edsoo.ru/7f43b21e
bubanoreka [JOK
https://m.edsoo.ru/7f43b5a2

Bbubmnoreka [JOK
https://m.edsoo.ru/7f43b098

Bbubmuoreka [JOK
https://m.edsoo.ru/7f4396c6
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KBanparnunas ¢ynkiwms, e€ rpaduk u cBoiicTBa
KBanparnunas ¢yskiwms, e€ rpaduk u cBoiicTBa

IMapa6omna, KOOpAUHATEI BEPIIUHBI AapaboIbl, 0OCh CHMMETPHH
mapaboJIbl

IMapa6omna, KOOpAUHATEI BEPIIUHBI AapaboIbl, 0OCh CHMMETPHH
mapaboJIbl

IMapa6omna, KOOpAUHATEI BEPIIUHBI MApaboJIbl, 0OCh CHMMETPUHU
napaboJIbI

[Mapa6oma, KOOPAUHATEI BEPIIUHBI ApaboJIbl, 0Ch CHMMETPHH
napaboJIbI

[Mapa6oma, KOOPAUHATEI BEPIIUHBI MApaboIbl, 0OCh CHMMETPHH
napaboJIbI

[Tapa6osa, KOOPAMHATHI BEPIIUHBI TAPAOOJIbI, OCh CHMMETPHH
napaboIIbI

I'pacduku pynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|

I'paduku Gpyskmit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X|
I'paduxu dpynximit: y = kx, y = kx + b, y=k/x, y=x3, y=vX, y=[x|
I'paduxu pynximit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|
I'paduxu pynxumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|
Ipaduru pynxumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x|

Konrponbhas padora no teme "OyHkiuu"
TlonsaTHe YMCI0BOM TTOCIIEN0BATEILHOCTH

3amaHue MocieI0BaTeIbHOCTH PEKYPPEHTHOH (HopMyoi u hopMymoi
N-TO WieHa
Apudmernyeckast 1 reoMeTpUIEcKas MpOrpeccHn

Apudmernyeckast 1 reoMeTpUIEcKas MpOrpeccHn

DOopMyITEL N-TO WiIeHa apu(PMETHIECKON 1 TEOMETPHIECKON
Iporpeccuii, CyMMBI TIEPBBIX N WICHOB
DOopMyITEL N-TO WieHa apu(PMETHIECKON 1 TEOMETPHIECKON
Iporpeccuii, CyMMBI TIEPBBIX N WICHOB
@DopMyITbl N-ro WieHa apuPMETHIECKONH 1 TEOMETPHIECKOM
MIPOTrPECCUI, CyMMBI IIEPBBIX N YWICHOB

Bubaunorexa [JOK
https://m.edsoo.ru/7f439842
Bbubaunorexa [JOK
https://m.edsoo.ru/7f4399b4
Bbubaunoreka [JOK
https://m.edsoo.ru/7f439eb4
Bbubaunoreka [JOK
https://m.edsoo.ru/7f43a03a
Bbubaunoreka [JOK
https://m.edsoo.ru/7f43alac
bubaunoreka [JOK
https://m.edsoo.ru/7f43a31e
bubaunoreka [JOK
https://m.edsoo.ru/7f43a526

bubanoreka [JOK
https://m.edsoo.ru/7f43ab84
bubanoreka [JOK
https://m.edsoo.ru/7{43e6¢c6
Bbubmnoreka [JOK
https://m.edsoo.ru/7f43ebda
Bbubmnoreka [JOK
https://m.edsoo.ru/7f43ed7e
Bbubmnoreka [JOK
https://m.edsoo.ru/7f43{3b4
Bbubmuoreka [JOK
https://m.edsoo.ru/7f43f58a
bubmunoreka [JOK
https://m.edsoo.ru/7f43ef2¢c
bubaunorexa [JOK
https://m.edsoo.ru/7f43f0c6
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DOopMyITEI N-TO WieHa apu(PMETHICCKON 1 TEOMETPHIECKON
MIPOTPECCUil, CYMMEI TIEPBBIX N WICHOB

DOpMYITEI N-TO WieHa apu(PMETHIECKOH U TEOMETPHYECKON
MIPOTPECCUil, CYMMEI TIEPBBIX N WICHOB

N3o0pakenue wWieHOB apu(hMETHICCKON U TEOMETPHYECKON
MPOrpecCuii TOYKaMH Ha KOOPIUHATHOM TUIOCKOCTH
N3o0paxenue wieHOB apu(METHISCKON 1 T€OMETPHYCCKON
MPOrpecCuii TOYKaMH Ha KOOPIUHATHOM TUIOCKOCTH
JIuHEeHBIN U SKCIIOHEHITHAIBHBIN POCT

CnoxHbI€ MIPOLEHTHI
CnoxHbI€ MIPOLEHTHI
Kontposbhas padora no Teme "HucaoBble Mocaen0BaTebHOCTA"

[ToBTOpeHue, 0000IIEHNE U CHCTEMAaTH3alMs 3HAHUIT. 3a1HCh,
CpaBHCHHUC, HCﬁCTBHH C HeﬁCTBHTCHbeIMH qyHucCJiaMHu, YUCJI0oBas
npsaMast

[ToBTOpeHMe, 0000IICHUE U CUCTEMATH3aIUs 3HaHU. [IPOIIeHTHI,
OTHOLIEHHS, TPONIOPLUH

[ToBTopenue, oboOIIeHHE U ccTeMaTH3anus 3HaHui. OKpyTIieHue,
pUOJIMKEHHUE, OL[EHKA

[ToBTopenue, 00oOIIEHHE U CHCTEeMAaTH3alus 3HaHu. Perenne
TEKCTOBBIX 33124 apU(PMETHIECKUM CIIOCOOOM

[oBTopenue, 0000IIEHHE U CHCTEeMAaTH3aNuUs 3HaHui. Perenne
TEKCTOBBIX 33124 apU(PMETHISCKUM CIIOCOOOM

[oBTopenue, 0000IIEHHE M CUCTEMATH3AIIMS 3HAHHN. PerieHne
TEKCTOBBIX 33124 apU(PMETHISCKUM CIIOCOOOM

[oBTOpenue, 0000IIEHHE M CHCTEMATH3AIINS 3HAHHH.
[IpeobOpa3oBanue anredpamdecKix BEIPaKeHHUH, JOMYCTUMbIE
3HAYCHUS

[ToBTOpeHue, 06000MmIeHNE U CHCTEMATH3AIINS 3HAHUT.
[Ipeobpa3oBanue anredpamyecKix BBIPAKEHHH, JOITYCTUMBIC
3HAYCHUS

[ToBTOpeHue, 0600mEeHNE U CHCTEMATH3AIINS 3HAHUH.
[IpeobpazoBanue anredpamyecKix BEIPAKECHHH, JOITYCTUMBIC
3HAYCHUS

[ToBTOpenue, 06000MmIeHNE U CHCTEMATH3AIINS 3HAHUH.
[Ipeobpa3oBanue anredpamdecKix BEIPAKECHHH, JOITYCTUMBIC
3HAYCHUS

Bubaunorexa [JOK
https://m.edsoo.ru/7f43f72e
Bbubaunorexa [JOK
https://m.edsoo.ru/7f43f8a0

bubaunoreka [JOK
https://m.edsoo.ru/7f43fe0e
bubaunoreka [JOK
https://m.edsoo.ru/7f4401a6
bubaunoreka [JOK
https://m.edsoo.ru/7f440418

bubanoreka [JOK
https://m.edsoo.ru/7f443b12
bubanoreka [JOK
https://m.edsoo.ru/7f443cd4
bubanoreka [JOK
https://m.edsoo.ru/7f443fea
bubanoreka [JOK
https://m.edsoo.ru/7f4441ca

Bbubmnoreka [JOK
https://m.edsoo.ru/7f444364

Bbubmuoreka [JOK
https://m.edsoo.ru/7f444612

Bbubmuoreka [JOK
https://m.edsoo.ru/7f444a94
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[ToBTOpeHue, 0000IIEHIE U CHCTEMAaTH3AIIMS 3HAHUN
TIOCTPOEHHE, CBOWCTBA U3yYEHHBIX (YHKINH
[ToBTOpEeHUE, 0000IIECHIE U CHCTEMATH3AIINS 3HAHHUI
TIOCTPOEHHE, CBOWCTBA N3yYEHHBIX (QYHKINH
[ToBTOpEeHUE, 000O0IIECHIE U CHCTEMATH3AIINS 3HAHUI
TIOCTPOEHHE, CBOWCTBA U3yYEHHBIX (YHKINH
[ToBTOpEeHUE, 000O0IIECHIE U CHCTEMATH3AIINS 3HAHUI
TIOCTPOEHHE, CBOWCTBA U3yYEHHBIX (YHKINH
[ToBTOpEeHUE, 000O0IIECHIE U CHCTEMATH3AIINS 3HAHUI
peliieHne YPaBHEHUI U UX CHCTEM

IToBTOpEeHUe, 0000IECHIE U CHCTEMATH3AIINS 3HAHUI
peliieHrne YPaBHEHUH 1 UX CHCTEM

Wrorosas koHTpONbHas paboTa

O000111eH1Ee U CUCTEMATA3ALINS 3HAHUA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

. OyHK1IMM:
. OyHKUIMY:
. OyHKIUY:
. OyHKIUY:
. I'paduaeckoe

. I'paduueckoe

102

Bubaunorexa [JOK
https://m.edsoo.ru/7f444¢56
Bbubaunorexa [JOK
https://m.edsoo.ru/7f444144
Bbubaunoreka [JOK
https://m.edsoo.ru/7f44516a
Bbubaunoreka [JOK
https://m.edsoo.ru/7f4452e6
Bbubaunoreka [JOK
https://m.edsoo.ru/7f445516




MPOBEPSEMBIE TPEGOBAHMSA K PE3YJIBTATAM OCBOEHHMSI OCHOBHOM OBPA30OBATEJBHOM

MMPOI'PAMMOBI

7 KJIACC
Kon
NMPOBEPSIEMOT0
pe3yJbTaTa

1.1
1.2

1.3

1.4
1.5
1.6

1.7
1.8

2.1

2.2
2.3

24

2.5

2.6

2.7

3.1

32
33
34

3.5
3.6

IIpoBepsieMmble peAMeTHbIE Pe3yJabTAThl 0CBOEHUSI OCHOBHOM 00pa30BaTe/IbHONH MPOrpaMMbl
OCHOBHOT0 00111er0 00pa30BaHUs

Ypca ¥ BEIYUCTICHUS
BI:IHOJ'IHSITI), coucTas YCTHbIC U IMCbMCHHBIC HpI/IéMLI, apI/I(i)MeTI/I‘IeCKI/Ie ﬂeﬁCTBHH C palliOHAJIbHBIMHY YUCIaMU

HaXOI[I/ITB 3HA4YCHUA YHCIIOBBIX BBIpa)KeHHﬁ, IMPUMCHATH pa3H006pa3HLIe CII0COOBI U HpI/IéMBI BBIYHCJICHUA
3HAYCHHI I[pO6HI>IX BBIpa)KeHPII:I, CoACpIKaInX OOBLIKHOBEHHBIE U JCCATHYHBIC Z[pO6I/I

Ilepexoauts OT omHONH (OPMBI 3amUCH YHUCET K APYroi (mpeoOpa3oBBIBaTH ACCATHYHYIO JIPOOb
B OOBIKHOBCHHYIO, OOBIKHOBCHHYIO B JICCITUYHYIO, B YACTHOCTH, B OCCKOHCUHYIO JCCATHUHYIO IPOOK)

CpaBHHBATh U YIOPAA0YUBAThH PALlMOHAIIBHBIE YHCIIA
OKpyTIATh Yncia

BBINONHATE NPUKUIKY W OLEHKY pe3ylbTaTa BBIYUCICHWM, OLICHKY 3HAYEHUH YHUCIIOBBIX BBIPAXKCHHH.
BBINONHATE JEHCTBUSA CO CTENEHAMHU C HATypalbHBIMU IIOKA3aTEIAMU

HpI/IMeHﬂTL IIpU3HAKN ACJIUMOCTH, Pa3JI0KEHUE Ha MHOKUTEJIN HATYPaJIbHBIX YHCEIT

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOLUEHUEM BEIMYMH, IIPOINOPLUOHAIBHOCTHIO
BEJIMYMH, IIPOLIEHTaMU, HUHTEPIIPETUPOBATH PE3YJIbTATHI PELICHNUS 3a7a4 C y4ETOM OIpPaHUYEHUM, CBA3aHHBIX CO
CBOICTBaMH paccMaTpUBAEMBIX 00BEKTOB

Adnrebpanyeckie BhIpaKeHUS

Hcnone3oBaTh anredpandecKyto TEPMUHOIOIHIO U CUMBOJIUKY, IIPUMEHSTH €€ B ITPoLiecce OCBOSHHS y4eOHOT 0
MaTepuana

Haxonuts 3HaueHns1 OYKBEHHBIX BBIPAXKEHMII IPH 3aJaHHBIX 3HAYCHUSX ITEPEMEHHBIX

BrmonHaTs mpeoOpa3oBaHHs IIENOT0 BBIPAKEHHS B MHOTOWIEH IIPHBEICHHEM NONOOHBIX CllaraeMbIX,
PAacKpBITHEM CKOOOK

BBINONHATS YMHOXEHHE OJHOWIEHa HAa MHOTOWIEH W MHOIOWIEHa Ha MHOTOWIEH, NPHMEHSTH (HOPMYIIbI
KBaJpaTa CyMMBI U KBaJ[paTa pa3HOCTH

OcymecTBIATh pa3ioKeHHEe MHOTOWICHOB Ha MHOXKUTENM C IIOMOIIBIO BBIHECEHHS 3a CKOOKH 0O0IIero
MHOXKUTEJS, TPYIMITUPOBKH CJIaraeMbIX, IPUMEHEHHS (JOPMYIT COKPAIEHHOTO YMHOKCHHUS

[IpumenATh NpeoOpa3oBaHUsI MHOTOWIEHOB [UIS PELICHWS pPa3JIMUHBIX 3aJad M3 MAaTeMaTHKH, CMEXKHBIX
MIPEAMETOB, U3 PEATbHON MPaKTHKA

Hcnonp30BaTh CBOMCTBA CTEMEHEH ¢ HATYPAIbHBIMH MTOKA3aTEISIMA JJIs1 IPE0Opa30BaHUS BHIPAsKEHUHA
VYpaBHEHMSI U HEPABEHCTBA

PewmaTs nuHelHbIe ypaBHEHUS C OAHOU NEPEMEHHOM, IPUMEHSS MTpaBUIa MEPEX0/ia OT UCXOJAHOTO YPaBHEHUS
K PaBHOCHIIBHOMY eMy. [IpOoBepsITh, SIBASETCS JIM YHUCI0 KOPHEM YpaBHEHHSA

[TpumensaTh rpadudecKie METOB! IPH PEIICHUN JIMHEHHBIX YPAaBHEHUH U HX CHCTEM
[ToxGupaTh mpuUMepHI Map YUCEN, SBISIOMNXCS PEIICHHEM JIMHEITHOTO yPaBHEHHMS C ABYMSI IEPEMEHHBIMH

CrpouTh B KOOPAWHATHOW IJIOCKOCTH TpadyK JIMHEWHOr0 YpaBHEHWS C ABYMs MEPEMEHHBIMH; MOJb3YsCh
rpauKoM, IPUBOANTD IPUMEPHI pELICHHS YpaBHEHHS

Pemate cucteMsr ABYX JIMHCHHBIX ypaBHeHI/Iﬁ C AByMs NIEPEMCHHBIMY, B TOM YUCJIC rpa(bnqecm/l

CocTaBiare u peuiaTb JIMHEHHOE YpaBHCHUC WJIN CHUCTEMY JIMHEHHBIX ypaBHCHI/Iﬁ o yCJIOBUIO 3ada4u,
HUHTCPIIPETUPOBATL B COOTBECTCTBHUU C KOHTCKCTOM 3aJa4n HOHyTIeHHLIﬁ pe3yabTaT
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8 KUIIACC
Kon
NMpoBepsieMOro
pe3yJbTaTa

1
1.1

1.2

1.3

2.1

2.2

2.3
24

3.1

32

33

Koopaunats! u rpaduxu. @yHkimm

I/I3o6pa>1<aT}, Ha KOOp)lPIHaTHOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYIOIIHE 3alaHHBIM KOOpAWHATaM, JIy4H, OTPE3KHU,
HUHTCPBAJIbI, 3aIIUCbIBATh YN CJIOBLIC IIPOMEIKYTKH Ha anre6pa1/1quKOM SI3BIKC

OtMeuaTh B KOOPIMHATHOM INIOCKOCTH TOYKH IT0 33JaHHBIM KOOPMHATAM
Crpoutb rpadukn TUHEHHBIX QyHKIMH. CTponuTh rpaduk QyHKINH Y = [X|

OnuceiBaTh C IIOMOIIBIO (byHKHI/Iﬁ HU3BECTHBIC 3aBUCMMOCTH MCEXKAY BCJIWYMHAMHU: CKOPOCTb, BpEMH,
PacCTosIHUEC, IEHY, KOJIMYCCTBO, CTOMMOCTD, ITIPOU3BOAUTCIBHOCTD, BPEMA, 00BEM pa6OTI)I

HaXOI[I/ITB 3HA4YCHUC (byHKHI/II/I 110 3HAYEHMIO €€ aprymeHTa

[Nonnmats rpadudeckuii cocod MpeacTaBiIeHHs W aHaiM3a MH(GOPMAIMH, U3BIIEKaTh U WHTEPIPETHPOBATH
nH}popManuio u3 rpapKoB peasbHBIX MPOLECCOB U 3aBUCUMOCTEH

IIpoBepsieMble peIMETHBIE PE3YJIHTATHI OCBOEHHS OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbI
OCHOBHOTO 00111er0 00pa3oBaHuUs

Yucna ¥ BEIUMCIICHUS

Hcnonb3oBaTh HaYaIbHbIE IPEACTABICHUSI O MHOKECTBE AEHCTBUTENBHBIX YHCEN /ISl CPABHEHUS, OKPYTIICHUS
Y BBIUUCIICHUI, H300pakaTh ACHCTBUTENbHBIC YHCIIA TOYKAMH Ha KOOPAWHATHOM MPSIMOM

[TpumensaTh noHsATHE apU(PMETHIECKOTO KBaIPATHOrO KOPHS, HAXOAUTh KBaJApaTHbIE KOPHU, UCHOIB3Ys IPH
HEOOXOMMOCTH KaJIbKYJISATOP, BBIIONHATH MIPE00pa30BaHUs! BBHIPAXKECHHH, COIEPIKAINX KBaJpaTHBIE KOPHU,
HCIOJIb3Ys CBOMCTBA KOpHEHN

HVcnonp30BaTh 3anycy OOJNBIINX U MAJIBIX YHCEI C HIOMOIIBIO IECATUYHBIX Apo0el 1 crenenei uncia 10
Adnrebpamnyeckie BhIpaKeHUs

ITpuMeHATh TOHATHE CTETIEHH C LEBIM MIOKa3aTeIeM, BBIIOIHSITE IPe00pa30BaHusI BBIPDAKEHUH, COAEPKAIIIX
CTEMEHH C IETBIM MTOKa3aTeNeM

BEITONHATE TOXKIECTBEHHBIE IPEOOPA30BAHMS PAIIMOHAIBHBIX BRIPAKEHUH HA OCHOBE TIPABWII IEHCTBUIN HAX
MHOTOWICHAMH U alNTreOpandecKuMu Ipo0sMu

PackiagpiBaTh KBaApaTHBIA TPEXWIEH HA MHOXKHUTEIH

[IpumenaTp mpeoOpa3oBaHMS BBIPAKEHUI IS PELICHUs Pa3JIMYHBIX 3a/ad W3 MAaTeMaTHKH, CMEKHBIX
MIPEAMETOB, U3 PEATEHON MPAKTHKA

VYpaBHEHUS U HEPABEHCTBA

PemaTs nuHelHbIE, KBaApaTHBIE YPABHEHNUS U PALIOHAIbHBIC YPABHEHHS, CBOIIINECS K HIM, CHCTEMBI ABYX
YpaBHEHHH C ABYMsI IIepEeMEHHBIMA

IIpoBoaUTh MpoOCTEWULINE UCCIECAOBAHUA YPABHEHMM M CHUCTEM YPaBHEHUH, B TOM YHCIE C MPUMEHEHHUEM
rpaduyecKuX MpecTaBiIeHnH (yCTaHaBINBAaTh, UMEET JIM YpPaBHEHHE MM CUCTEMa YPaBHEHUI! PEIICHHS, eCITH
HMEET, TO CKOJIBKO, U ITpoYee)

[lepexonuTh OT cioBecHON (GOPMYIMPOBKH 337a4M K €€ anreOpandecKod MOJIENH ¢ MOMOIIBIO COCTaBICHUS
YpaBHEHHUS WJIH CHCTEMbI YpaBHEHHH, MHTEPIPETHPOBATh B COOTBETCTBHH C KOHTEKCTOM 3a/1a4H MTOTYICHHBINH
pe3ynbTar
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4.1

4.2

9 KJIACC
Koxa
NnpoBepseMo
ro
pe3yJbTara

1
1.1
1.2
1.3

1.4

2.1
2.2
2.3

24

2.5

2.6

2.7

3.1

32
33
34
4.1
4.2

4.3
4.4

HpI/IMeHSITL CBOMCTBA YHCJIOBBIX HECPABCHCTB JId CpaBHCHHS, OLUCHKH, PCIIATh JIMHEHHBIC HEPABCHCTBA C
0[[HOI>1 HepeMeHHOfI U UX CUCTCMBI, 1aBaTh I‘pa(bPI‘IeCKyIO WJTIOCTpAaluiO MHOXKECTBA pCIHCHI/Iﬁ HCPABCHCTBA,
CHUCTEMbI HCPABCHCTB

OyHKIMU

[ToHnMaTe ¥ HUCIIONB30BaTh (PYHKIMOHAIBHBIE MOHSATHS U SI3BIK (TEPMHHBI, CHMBOJIMYECKHE 0003HAUEHMS),
OTpeENAThH 3HaUeHHEe (QYHKIMH 110 3HAYEHHIO apIyMEHTa, OIPE/IeNsATh CBOWCTBA (DYHKIIMH 110 €€ rpaduKy

Crpoutb rpaduku 3JeMeHTapHbIX QYHKINH BUxa: y=k/x , y =x?, y = X>, y = [X|, OITIChIBaTh CBOIMCTBA YNCIOBOM
¢yHKIMH 110 €€ rpaduKy

IIpoBepsiemble MpeaAMeTHbIE Pe3yJabTAThl 0CBOEHHS] OCHOBHOIi 00pa3oBaTe/ILHOM
NMPOrpaMMbI OCHOBHOT0 00111er0 00pa3oBaHus

Yucna 1 BEIYUCIICHUS

CpaBHUBATh U YIOPSAOUNBATH PALOHAIBHBIC U HPPAIIOHATIBHBIC YHCIIa

BreinmonssTe apI/I(bMCTI/ILICCKI/IC ﬂeﬁCTBHH C paliMOHAJbHBIMU YHCJIaMH, COY€Tasl YCTHBIC U NMNCbMCHHBLIC
HpI/IéMLI, BBIMNIOJIHATD BBIYMCIICHHUSA C UppAallMOHAJIbHBIMHU YU CJIIaMH

HaXO)lI/ITI) 3HAQUYEHMS CTEIEHEH ¢ OCJIIBIMHA ITIOKa3aTCIIsIMU U KOpHeﬁ, BBIYHCIIATh 3HAYCHUS YHCIOBBLIX
BBbIpaXKCHUI

OprTIIHTL HeﬁCTBHTeHLHBIe quciia, BBIIOJHATD MPUKUAKY pE3YyJIbTaTa BLIQHCHCHHfI, OLCHKY YHCJIOBBIX
BBbIpaXKCHUI

YpaBHEHUS U HEPABEHCTBA

PemaTs nuHEHBIC 1 KBaJpaTHBIC YpaBHEHHUS, YPAaBHEHUs, CBOASAIINECS K HUM, IIPOCTEHIINE IPOOHO-
panroHaIbHBIC YPaBHEHUS

Pemate cucteMbl IByX NTHHEHHBIX YpaBHEHHH C ABYMsI IEPEMEHHBIMUA M CUCTEMBI JIBYX ypaBHEHHM, B
KOTOPBIX OTHO YPaBHEHHE HE SBIISICTCS JTMHEHHBIM

PemaTe TekcTOBBIC 3amaun anreOpandecKUM CIIOCOOOM C MOMOIIBIO COCTABJICHUS YPaBHEHHS WU
CHCTEMBI IBYX YPaBHEHHUH C IBYMSI IIEPEMEHHBIMU

[TpoBoauTH MpoOCTENiIINE UCCIEAOBAHNS YPABHEHHH U CHCTEM YPaBHEHHUH, B TOM YHCIIE C IPIMEHEHHUEM
rpaduuecKux MpeACTaBICHUH (HAIpUMep, YCTaHABIMBATh, WMEET I YpaBHCHHE WIH CHCTEMa
YpaBHEHUI pelIeHus, €CITH HMEET, TO CKOIBKO)

PemaTe nmHelHBIE HEpaBEHCTBA, KBagpaTHBIE HEPABEHCTBA, M300pa)kaTh pEUICHWE HEPABEHCTB HA
YHCIIOBOH MPSIMOM, 3aITMCHIBATh PEIICHNE C TIOMOIIBI0 CHMBOJIOB

PemaTte cucreMpl TMHEHHBIX HEPaBEHCTB, CHCTEMBI HEPAaBEHCTB, BKIIIOYAIONIIEC KBAaIpaTHOE HEPABEH-
CTBO, M300pakaTh PEHICHNE CHCTEMBI HEPAaBEHCTB HA YHCIIOBOH MPSAMOH, 3aIMCHIBATH PEIICHHE C IIO0-
MOIIBIO CHMBOJIOB

Hcnonp3oBaTe HEpaBEHCTBA IPH PEIICHUN Pa3IMIHBIX 3a1ad

DOyHKIUU

Pacmo3znaBath QyHKIMM W3y9eHHBIX BHIOB. [10Ka3BIBATh CXEMATHYECKH PACHONOKEHHE HAa KOOPAHU-
HATHOHM TUTOCKOCTH TpadukoB pyHkiui Bupa: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHIMOCTU OT
3HaYCHHIH KO3(PPUIIMEHTOB, OUCHIBATL CBOMCTBA (PYHKIIHI

[Toka3pIBaTh CXeMaTHIECKH PACIIONOKECHNE HA KOOPAWHATHOHN IIOCKOCTH TpadukoB HyHKIUI BUIa y =
VX, y = |X| 1 OnUCBIBATH CBOMCTBA (DYHKITHIA

Crpouth W W300pa)kaTh CXEMATHYECKH TpapUKH KBaIpPaTUYHBIX (YHKIMHA, OMHCHIBATH CBOHCTBA
KBaIPaTHYHBIX (DYHKIHH 10 WX rpadukam

Pacmo3naBatp kBampaTHaHyI0 (QYHKOUIO 11O (OpPMYIe, TIPUBOIUTE MIPUMEPHI KBAIPATUIHBIX (DYHKIHI
U3 peasbHOM JKU3HH, (PU3UKH, TEOMETPHU

Apudmernieckas 1 TeOMETpHUIECKast IPOTPECCHU

Pacmo3naBath apudMeTHIECKYI0 U T€OMETPHUCCKYIO IIPOTPECCHU TPH PA3HBIX CIOCO0aX 3aJaHus
BEITTONHATE BBEIYUCICHUS C UCIIONB30BaHUEM (DOPMYII 1-TO WieHa apru(METHIECKOH U TEOMETPHUIECKOMN
MPOrpeccuid, CyMMBbI IEPBBIX N WICHOB

N306paxaTs WieHH MOCIEI0BATEIFHOCTH TOYKAMH HA KOOPIMHATHOHN IIOCKOCTH

Pematp 3a7auu, CBA3aHHBIE C YHCIIOBBIMU MOCIEA0BATEIBHOCTAMHU, B TOM YMCIE 33Ja4d U3 peajbHOI
YKHU3HH (C HCIIOIh30BAHIEM KAIBKYJISITOPA, H(PPOBBIX TEXHOIOTHIT)
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IIpoBepsieMblii 3J1eMeHT COEeP:KAHUS

Uwcrna v BEIYUCIEHHS

Jpobu 0OBIKHOBEHHEIE U AECSITUYHBIE, IEPEXO/1 OT OHOW POPMBI 3arucy podeit k aApyroii. [TonsTrHe pannoHaIbHOrO
yycia, 3al1Ch, CPABHEHHE, YIOPSIOUMBAaHUE PALIMOHANIBHBIX YHCET

Apudmernueckre eCTBHS ¢ pallMOHAILHBIMY YMCIaMy. Penienre 3a1a4 3 peasibHOM IPaKTHKY Ha YacTH, Ha IPOOH
CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeNleM: OpeeeHne, Ipeodpa3oBaHUe BBIPa)KCHUM Ha OCHOBE OIPEJIeTICHNs], 3allUCh
OOJIBIINX YUCE

[IpoueHTHI, 3amuCh NMPOLIEHTOB B BHJE IpOOM M ApOOM B BHUJE NPOLEHTOB. TpH OCHOBHBIE 3a7a4d Ha IPOLICHTHI,
peleHye 3a1a4 U3 peanbHOW NPaKTUKU

[IpuMeHeHne NpU3HAKOB JETUMOCTH, PA3I0KEHHE Ha MHOKUTEIHN HAaTypaIbHbBIX YHCEI

PeanbHbIe 3aBUCHMOCTH, B TOM YHUCIIE TIpsiMasi M 00paTHAs IIPOITOPIIMOHAIEHOCTH

AnreOpanyeckre BHIpaKEHHs

[lepemenHsbIe, YKCIOBOE 3HAUEHUE BBIPAXKEHUS C IEpEeMEHHON. JomycTiMbIe 3HaUSHHS IepEMEHHBIX

[IpencraBnenue 3aBUCUMOCTH MEX/1y BEIMUUHAMH B BUE GopMyIbl. Beruncnenus no gpopmynam

[IpeobpazoBaHue OyKBEHHBIX BBIPAXKEHUI, TOXKAECTBEHHO PaBHBIE BHIPAKEHHS

CBoiicTBa CTENEHU C HATypaJlbHBIM MOKa3aTeneM

OpHouneHsl U MHOrowleHsl. CteneHs MHOrousaeHa. CioxeHue, BBIUNTaHNE, YMHOKEHHE MHOT'OWJICHOB

@DopMynBl COKpAIIEHHOTO YMHOXEHHS: KBaApaT CyMMBI M KBajapaT pasHocTH. Dopmyna pa3HOCTH KBaIpaToB.
Pa3iokeHre MHOTOWIEHOB HA MHOXKUTEIH

YpaBHenus

VYpaBHeHue, KOpeHb YpaBHEHHS, IpaBHiIa MPeoOpPa30BaHUs YpaBHEHUsI, PABHOCUIBHOCTh YPaBHEHHIA

JInnelinoe ypaBHEHHUE C OJHOM NEPEMEHHOM, YNUCIIO KOPHEHN JIMHEWHOrO yPaBHEHHUS, PEIIEHUE TMHENHBIX YpaBHEHUI
CocraBieHue ypaBHEHHH 0 YCIOBHUIO 3aauu. Perienne TeKCTOBBIX 3ajjay C MOMOIIBI0 YpaBHEHU

JluneiiHoe ypaBHEHHUE C IBYMSI IEPEMEHHBIME U €ro rpaduK

CucreMa AByX JTMHEHHBIX YpaBHEHHUI ¢ ABYMS IepeMEHHBIMU. Pemienne cucteM ypaBHEHHH CIOCOOOM ITOICTAHOBKU.
ITpumeps! pemeHust TEKCTOBBIX 33a4 € IOMOLIBIO CUCTEM YPaBHEHUH

Koopaunatsl u rpaduku. OyHkuun

Koopnunara Touku Ha psmMoin

YucnoBble IPOMEXYTKU. PaccTossHrE MeX Ay IBYMsI TOUKAMU KOOPAMHATHOM MPSAMOM

[IpsimoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca U OpJUHATa TOUKA Ha KOOPAMHATHOM IJIOCKOCTH
[Ipumepst rpadukos, 3amanubix popmynamu. UreHne rpaMKoB peanbHBIX 3aBUCHMOCTEH

[ousitue pynkuun. ['paduk Gpynkuun. ColicTBa GHyHKIMI

Jluneitnas pynkuus, e€ rpaduk. ['padux GpyHkmn y = |x|

I'paduueckoe penieHne TMHEHHBIX YPaBHEHUI M CHCTEM JIMHEWHBIX ypaBHEHUH

IIpoBepsiemMblii 371eMeHT coep:KaAHUS

Yucna ¥ BEIUUCICHAS

KBanpathslit kopeHb u3 uucia. [lonsarue o0 mpparrioHanbHOM 4Hciie. JlecaTHIHbIe MPUOIMKEHNS UPPALOHATBHBIX
qHCcen

CaolicTBa apu(METHYECKUX KBAJPATHBIX KOPHEH M WX MPHUMEHEHHE K MPeoOpa30BaHHUIO YUCIOBBIX BBHIPAKECHHN U
BBIUKCIIEHUAM. [[eficTBUTEIBHBIE YKCIIa

CrerneHb ¢ nenbIM TOKa3aTeneM u e€ csoiicTBa. CTaHAapTHAS 3aIliCh YucIa
Anrebparmyeckiie BEIpaKeHUS

KBanpaTHbiid TpEXUIIEH, pa3IOKEHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTENU
Anrebpanyeckas 1poOs. OCHOBHOE CBOICTBO asireOpandecKoil 1poon
CroxeHne, BEIYUTAHUE, YMHOKEHHE, JICNICHNE alNreOpandecKux Ipoden
ParonansHble BEIpa)KeHNS M UX IPE00pa3OBaHUE

ypaBHGHI/Iﬂ 1 HCPABCHCTBA



3.1 KsanpatHoe ypaBHeHUe, (hopMyiTa KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera

32 Pemenue ypaBHeHMMH, CBOASIUXCS K JIMHEWHBIM U KBaIpaTHBIM
33 [Ipocreiimue npoOHO-panMOHANIEHBIE YPABHEHNS
34 I'paduueckast mHTepHpeTanyiss ypaBHEHHH C JBYMsI NMEPEMEHHBIMH W CHCTEM JIMHEHHBIX YpaBHEHUH C IBYMS

NEPEMCHHBIMU. HpI/IMepBI peUHICHUA CUCTEM HEJIMHEHHBIX ypaBHCHI/Iﬁ C IBYMs IEPEMCHHBIMU

3.5 Pemenne TeKCTOBBIX 33124 alIreOpandecKiM CriocoooM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepageHcTBO ¢ 01HON IEpeMEHHOM

3.8 PaBHOCHMIIBHOCTE HEpaBEHCTB

3.9 JInnelinble HepaBEHCTBA C OHON NIEpEMEHHOM

3.10 CucTeMbl TUHEHHBIX HEPABEHCTB C OJJHOM MepeMEeHHON
4 O yHKIIH
4.1 [onsitne pynkumu. O0nacTh onpeeneHus 1 MHOXKECTBO 3HaYeHui (pyHKImu. CriocoOsl 3aaanus QyHKImi
4.2 I'pacduk Gpynkuuu. Urenre cBOMCTB (GYHKIMH 110 €€ rpaduky
4.3 [Tpumeps! rpadMKoB QYHKIHUIA, OTPAXKAIOIIUX peabHbIE POIECCh
4.4 @OyHKIMK, ONMUCHIBAIOLINE MTPSIMYIO U O0OPATHYIO ITPOIIOPIMOHATIbHBIE 3aBUCUMOCTH, WX TpaduKu
4.5 OyHkIMU y =x2 y = x3

4.6 Oyukuun y = [x, y = |x|

4.7 I'paduueckoe pelnieHue ypaBHEHHH U CHCTEM ypaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COEPKAHUS
1 Yucna U BEIYUCIICHUS
1.1 ParmoHanbHBIe Yrcia, UppaIMOHATBHBIC YHCIIa, KOHEYHBIE U OECKOHEUHBIE JECSITUYHbIE IPOOH
1.2 MHOXeCTBO JIeHCTBUTENbHBIX YHCEI, JCHCTBUTENbHbIE YUCIA Kak OECKOHEYHbIe IeCATHYHble ApoOu. B3ammHO

OJHO3HAYHOE COOTBETCTBHE MEKAY MHOKECTBOM JEHCTBUTENBHBIX YHCEN W KOOpAMHATHON mpsiMoil. CpaBHEHHE
JEHCTBUTEIIBHBIX YHCEI

1.3 Apudmernueckue IeHCTBHS C IHCTBUTEIHHBIMU YUCTAMU

1.4 W3mepenns, npuOMMKeHUs, OLEHKH. Pa3Mepbl OOBEKTOB OKpYXKAIOLIErO0 MHpA, JUIMTEIBHOCTh MPOIECCOB B
oxpyxarorieM mupe. [IpubmmkéHHOe 3HaUeHHE BENNYNHbI, TOYHOCTh puoOmkenust. Okpyriienne yncen. [Ipuknaka
1 OIIEHKA PE3YNIbTaTOB BBIYMCICHUN

2 YpaBHEHHS 1 HEPaBEHCTBA
2.1 YpaBHEHUS ¢ OTHOH IIepeMeHHON
2.2 JIuneitHoe ypaBHeHue. PelieHue ypaBHEHH, CBOASIIIMXCS K JTMHEHHBIM
2.3 KBagpaTHoe ypaBHeHue. PelieHue ypaBHEHM, CBOISIIIMXCA K KBaJApaTHBIM
24 buxBanpatnoe ypaBHeHue. [lpumepbl perieHust ypaBHEHUMH TpETbed M YETBEPTOM CTENEHEH pa3sIOKEHUEM Ha
MHOXHTENN
2.5 Pemenne npoOHO-panMoHaIbHBIX YpaBHEHHUH
2.6 Cucrembl ypaBHEHUH

2.7 YpaBHEHHE C ABYMsI IEPEMEHHBIMH U €r0 rpaduk



2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15
2.16

3.1

3.2
33
34

4.1

4.2
43
4.4

4.5

Pemenue cucreM nByX JIMHEHHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMU

Pemenue cucrem AByX ypaBHEHMI, OTHO U3 KOTOPHIX JTUHEMHOE, a IPYroe — BTOPON CTENEeHU
I'padudeckas wHTEpIpETAIMS CUCTEMBI YPABHEHUH C TBYMS TICPEMCHHBIMH

PenreHue TeKCTOBBIX 337249 aNTreOpandecKUM CITOCO00OM

YucnoBble HEPABEHCTBA U UX CBOMCTBA

Pemenne nuHeNHBIX HEPABEHCTB C OAHOM MepEeMEHHOM

Pemenne cucremM TMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM

KBanpaTubie HepaBeHCTBa

I'padudeckas uHTEpIpETAIMS HEPABESHCTB U CHCTEM HEPABEHCTB C ABYMS IIEPEMECHHBIMU

O yHKIIH

Kanparnunast ¢ynkius, e€ rpadguk u cBoiictBa. [lapabona, KoopIUHATHI BEPIIMHBI MapaOolibl, OCh CUMMETPUH

napaboJIbI

I'padukn Qynkunit y=kx, y=kx+b u ux cpoiictea
I'pacduku pyHkmii y=k/x, y = x> 1 ux cBoiicTBa
I'pacduku pyHkIMiT, ¥ MX cBOWCTBa

YucaoBblie MOCIEI0BATEIHFHOCTH

Omnpenenenue 1 crocoObl 3alaHUs YUCIOBBIX MOCIEA0BATEIBHOCTEH. 3ajaHue MOCIeJ0BaTeIbHOCTH PEeKYPPEHTHOM

(dbopmynoit u GopMysIoii 1n-ro UieHa
Apudpmerndeckas nporpeccus. opMyIisl n-ro wieHa apuGMeTHUecKoil HPOrpecCHy, CYMMBI IIEPBBIX 71 LWICHOB

I'eomerpuueckas nporpeccust. @opMyIsl 1-ro YieHa TeOMETPUIECKON IIPOrPECCHH, CYMMBI IIEPBBIX 71 WICHOB

N3o0pakeHne 4ICHOB apU(METHYECKOW U TeOMETPUUECKOM MPOrpeccHil TOYKaMH Ha KOOPAMHATHOW IJIOCKOCTH.

JIMHENHBIN U 3KCIIOHEHIIUAJIBHBIN pOCT

CrnoXHbIE MPOICHTHI

IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM IMTPOI'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeGOBaHMSA K MPeIMEeTHBIM Pe3yJbTATaM OCBOEHHs OCHOBHOI 00pa30oBaTe/IbHOI
NpoBepPsIeMOro NMporpaMMbl OCHOBHOI0 00111ero oopa3oBanus Ha ocHoBe PI'OC
TpedoBaHUS

1 YMeHne ormepupoBaTh MOHSATHSIMH: MHOXECTBO, IOAMHOXECTBO, OICpPAIlMM HaJ MHOXECTBAMH, YMCHHE
OTEPUPOBATHh MOHATUSIMU: Tpad), CBSI3HBINA rpad), AEPeBo, LUK, TPUMEHITh X IPH PELICHUH 3aa4; yMEHUE
HCIIONIb30BaTh rpa)uueckoe MpeCTaBICHHE MHOXKECTB sl OIMCAHKs PEAIbHBIX MPOLIECCOB U SBIICHUH, MTpU
pelIeHnH 3a1a4 U3 APYTUX YIeOHBIX MPEIMETOB

2 YMeHne onepupoBaTh MOHATHAMHE: ONPENeIeHNE, aKCHOMa, TeOpeMa, JOKa3aTeIbCTBO; YMEHUE PAcIIO3HABATh
WCTHHHBIC W JIOKHBIC BBICKA3bIBAHWSA, MPUBOIUTH TPUMEPHI W KOHTPIIPHUMEPHI, CTPOUTH BBICKA3BIBAHHUA H
OTPHIIAHUS BHICKA3bIBAaHUN

3 YMeHre onepupoBaTh MOHATHUSMH: HATYpaJIbHOE HYHCIIO, MPOCTOE M COCTaBHOE YHCIIO, AETHUMOCTH HATY-
PANBHBIX YHCEll, MIPU3HAKHA IETUMOCTH, [IEJI0e YUCII0, MOMYJh YHCIa, OOBIKHOBEHHAS IPOOh W JECATHIHAS
IpoOb, CTAaHTAPTHBIA BHUI YWCIA, PAIIOHATBFHOE YUCIIO, MPPAIMOHANBHOE YUCITIO0, apu(METHICCKUN KBaJ-
PaTHBIN KOpEHb, YMEHHUE BEITIONHATH JICHCTBUS C YHACIAMHU, CPABHUBATh W YIOPSIOUYNBATH UHCIA, TIPEICTaB-
JIATh YUCIIa Ha KOOPIWHATHOW MPSIMOM, OKPYTJIATH YHCIa; YMCHHE JICNaTh MPUKUIKY U OLEHKY Pe3yiIhTaTa
BEIYHCIIEHUH

4 YMeHne onepupoBaTh MOHATHSAME: CTEICHb C IETBIM TOKa3aTeleM, apudMeTHIecKni KBaapaTHBI KOPEHb,

MHOTOWIEH, anreOpanyeckast ApoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOM CTEeTeHHW OoibIie
€IMHMIIBI; YMEHHE BBINOIHATH Pacuy€Tsl Mo (hopmynam, HpeoOpa3oBaHUs IENBIX, JPOOHO-PALMOHAIBHBIX



10

11

12

13

14

15

BBIpa)KeHI/Iﬁ u BBIpa)KeHI/Iﬁ C KOpHAMH, PA3JIOKCHUC MHOIOWICHa Ha MHOXHWUTCIHW, B TOM 4YHUCIC C
HUCIIOJIB30BAHUEM (bOpMyJ'I Pa3HOCTHU KBAAPATOB U KBaJipaTa CyMMBI U pa3HOCTH

VMmenue OneprupoBaTh MNOHATUAMU: YUCIOBOC PABCHCTBO, YpPABHCHHUEC C OI[HOI>'I HepeMeHHOﬁ, YHUCIIOBOC
HEPABCHCTBO, HECPABCHCTBO C HCpCMCHHOﬁ; YMEHHE pelIaTh JINHCHHEIC B KBaJIpaTHbIC ypaBHCHUA, J_'[pO6H0-
palliOHAJIbHBIC YpaBHCHUS C O,HHOI>'I HepeMeHHOﬁ, CHUCTEMBI IBYX JIMHEHHBIX ypaBHeHHﬁ, JIMHEHHEIC HCPABCH-
CTBAa U UX CUCTCMbI, KBaJAPATHLIC U I[pO6H0-paIII/IOHaJ'II)HI)Ie HEPABCHCTBA C OI[HOI71 HepeMeHHOﬁ, B TOM 4HUCIIC
Opu pCIICHUU 3aa4 U3 APYTUX NPE€AMETOB M MPAKTHYCCKUX 3aJa4d; YMCHUEC HCIIOJIb30BATH KOOPAUHATHYIO
IpAMYIO U KOOPAWHATHYIO IJIOCKOCTDH JJI I/I306pa)KeHI/I$I peIHeHI/Iﬁ ypaBHeHHﬁ, HEPABCHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUSIMA: QYHKIUS, TpaduK QYHKINH, HYTH (YHKIUH, TPOMEXYTKH 3HAKOIIOCTO-
SIHCTBA, TIPOMEXYTKH BO3pacTaHWs, yObIBaHHs, HanOoJblllee U HAaUMEHbIIEe 3HAUYEHHs (YHKIMH; YMEHHE
OINEpUPOBATh TOHSATHAMH: TpsIMas MPONOPLHOHAIBHOCTD, JIMHEWHHass (DyHKIMs, KBaapaTHuHas (QyHKIHS,
oOpaTHasi mpOIOPIMOHALHOCTE, Mapadona, Turepooa; yMeHne cTpouTh rpadukn QyHKIMH, HCTIONH30BATH
rpaduKy AJIsl ONpeIeTICHUs] CBOWCTB MPOIIECCOB M 3aBUCHMOCTEH, JUIsl PElICHHs 3a7ad U3 JPYTUX y4eOHBIX
NPEIMETOB U peasibHOM )KU3HU; YMEHUE BhIpaXKaTh (POPMyJaMH 3aBUCUMOCTH MEX/Y BETHYMHAMHU

YMeHue oneprpoBaTh NOHITHSMHU: TTOCIEIOBATEIBHOCTD, apupMETHYECKas U TeOMETpUIecKas POrpeccuy;
YMEHHE HCIIONIb30BaTh CBOMCTBA MOCIENOBATEIBHOCTEH, (POPMYIBI CyMMBI W OOIIETO WieHa IPU PEeUIeHHN
3a/a4, B TOM YHCIIE 3a/1a4 U3 JPYTuX y4eOHBIX MPEAMETOB M PeabHON KU3HH

YMeHue pemars 331a4y Pa3HbIX TUIOB (B TOM YHCIIE HAa MPOIIEHTHI, I0JIH U YaCTH, JBIDKEHUE, Pa0oTy, LIEHY
TOBapOB U CTOMMOCTb TOKYIIOK M YCIYI, HAJIOTH, 33/1a4d M3 O0JIaCTH YIPABJICHUS JUYHBIMU M CEMEHHBIMU
(MHAHCAMU); YMEHHE COCTaBJISITh BBIPAXKCHUS, YpaBHEHHs, HEPABEHCTBA M CHCTEMBbI 110 YCIOBHIO 3a/1a4H,
HCCIIeIOBATh IIOJTY4EHHOE PEIIeHNE U OL[EHNBATh NPaBJIONOJO0HOCTh MOIYUYCHHBIX Pe3yJIbTaTOB

YMeHue onepupoBaTh MOHATUSMH: (UIYpa, TOUKA, OTPE3OK, MPsMasi, JIyd, JJOMaHasl, Yroj, MHOTOYroJIbHHUK,
TPEYroJIbHUK, pABHOOEIPEHHBIH M PABHOCTOPOHHHI TPEYTrOJIbHUKH, IPSMOYTOIBHBII TPEYTOJIbHUK, MEINaHa,
OMCCEKTPHCA U BBICOTA TPEYTONbHHUKA, YETHIPEXYTONBHUK, MTapajIesiorpaMM, poM0O, MPIMOYTOJIbHUK, KBaJIpaT,
Tpamnewys; OKPy>KHOCTb, KPYT, KacaTeiabHasi; 3HAKOMCTBO C [IPOCTPAHCTBEHHBIMU (pUrypaMu; yMEHHE peIiaTth
3aj1a4¥, B TOM YHCJIC U3 MMOBCEIHECBHON )KM3HHU, HA HAXOXKICHUEC TCOMETPHUYCCKUX BEIHMYUH C MPUMCHCHHEM
U3y4YEHHBIX CBOMCTB (UTYp U (DaKTOB

YMeHHe OmepupoBaTh MOHATHAMH: PaBEHCTBO (Uryp, paBEHCTBO TPEYrOJbHUKOB; IapajlIeIbHOCTh M Iep-
HEeHIUKYIAPHOCTb IPSIMBIX, YTOJI MeXIY NPSAMBIMH, IEPHEHIUKYIAP, HAKIOHHAS, TPOSKIHs, Honodue Gpuryp,
HONOOHBIE TPEYTONBHUKH, CUMMETPHS OTHOCHUTENBHO TOYKH W IPSIMOM; yMEHHE PacIlo3HaBaTh PaBEHCTBO,
CHMMETPHIO 1 Iofo0ue GUryp, napauieIbHOCTh U IePHEHANKYIIPHOCT IPSIMBIX B OKPY)KAIOIIeM MUpe

YMeHue oneprupoBaTh NOHATHAMU: [UIMHA, PACCTOSHHUE, Yol (BEMWYMHA YIJla, CHHYC M KOCHHYC yIJjla Tpe-
YTOJIbHUKA), IUIOMIAb; YMEHHE OLIEHUBATh Pa3MEpHl MPEIMETOB H 00BEKTOB B OKPYKAIOIIEM MHUPE; YMEHUE
MPUMEHATh (OPMYIBI TIEPUMETPA U IUIOIIAJAN MHOTOYTOJbHHUKOB, JUIMHBI OKPY)KHOCTH W IUIOIIAIU Kpyra,
o0beMa TMPSMOYIONBHOTO MapajUiesieNune;a; yMEHHEe NPUMEHATh MPH3HAKH PAaBEHCTBA TPEYrOJIbHUKOB,
TEOpeMy O CyMMe YITIOB TpeyroibHHKa, Teopemy I[ludaropa, TPpUrOHOMETPUUECKHE COOTHOIICHHS ISt
BBIYMCIIEHUS UTUH, PACCTOSHUH, TUIOIIAEH

YMeHue n300paxath IIoCKHe GUTyphl M NX KOMOMHAIMH, IPOCTPAHCTBEHHBIE (DPUTYPBI OT PYKH, C IOMOLIBIO
YepTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB 110 TEKCTOBOMY MJIM CHMBOJIBHOMY OITHMCAHHIO

YMeHue onepupoBaTh MOHATHAME: IPIMOYIOJIbHAs CHCTEMa KOOPWHAT; KOOPAMHATHI TOYKH, BEKTOp, CyMMa
BEKTOPOB, INPOM3BEACHHE BEKTOpa Ha YHCIIO, CKAJSIPHOE IMPOM3BEJCHHE BEKTOPOB; YMEHHE HCIIOIb30BAThH
BEKTOpPBI ¥ KOOPAMHATHI ISl IPEJCTABICHNA JAHHBIX W PEIICHMS 3a7ad, B TOM YHCIE W3 APYTUX yIeOHBIX
NPEIMETOB U peabHOM )KU3HU

YMeHue onepupoBaTh MOHATHSIMU: CTOJIOMKOBBIE M KPYTOBBIE AWArpaMMbl, TAONIHUIBI, cpeiaHee apuMeTH-
YecKoe, MeMaHa, HanOoIblIee ¥ HAMMEHbIIIee 3HAUCHMS, pa3Max UHCIOBOIO HAOOpa; YMEHHE H3BIIEKATb,
MHTEPIPETHPOBaTh W NPeoOpa30BbIBaTh MH(OPMALHMIO, NMPEACTABICHHYI0 B TaOJNMIIAX W Ha JAWarpaMmax,
OTPAXXKAIOMIYI0O CBOMCTBA M XapaKTEPUCTHKH PEANBHBIX IPOIECCOB M SIBICHUH; yMEHHE pPAacCHo3HaBaTh
M3MEHYMBbIC BETMYUHBI B OKPY)KAIOIIEM MHUpE

YMeHue onepupoBaTh MOHATHAMH: CIyJalHBIN OIBIT (CITy9alHBIM SKCHEPHMEHT), 3JIeMEHTapHOE COOBITHE
(371€eMeHTapHBII UCXOM) CIyYaliHOTO OMbITA, CIyJaifHoe COOBITHE, BEPOSITHOCTD COOBITHS; YMEHNE HAXOAUTD
BEPOSTHOCTH CITy4alHbIX COOBITHI B OIBITaxX
C PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMH COOBITHSMH;, yYMEHHE pellaTh 3aJadyd METOAOM OPTaHW30BAHHOTO
repedopa 1 ¢ UCIIONb30BaHNEM MPABUIIA YMHOKEHHSI; YMEHHE OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH U
SIBIICHUH, TOHMMATh POJIb MTPAKTHYECKHU JIOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITHI B OKPY’KAroOIeM MHUPE U B



INEPEYEHbD 3JIEMEHTOB COAEPXKAHUS, IPOBEPSEMbBIX HA OI'S IIO MATEMATHUKE

Kon
1
1.1
1.2
1.3
1.4
1.5
2
2.1
22
23
2.4
2.5

3.1
3.2
33

4.1
4.2

5.1.

6.1
6.2

7.1
7.2

JKH3HHU,; 3BHAKOMCTBO C IIOHATHUEM HC3aBUCUMBIX CO6BITPII>1; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEI U €r0 POJIBIO

B MAaCCOBBIX SABJICHUAX

16 VMmenue BBI6I/IpaTI) HOZ[XOZ[HHII/Iﬁ H3y‘l€HHBII>i MCTOH MJId pCIICHUA 3aaavd, IMPpUBOAWUTH MNPHUMCEPBI MaTEeMa-
THYCCKHUX 3aKOHOMepHOCT€I>i B IPUPOJAC U )KMU3HU, PACIIO3HABATDL IMPOSIBJICHUC 3aKOHOB MATEMATHUKH B UCKYC-
CTBC, OIIMCBIBATL OTACJILHBLIC BbIAAIOMIUECA PC3YIIbTAThl, MOJYYCHHBIC B XOJAC PA3BUTHA MATCMATUKU KakK
HAayKH, MPpUBOAUTH NPUMEPBI MATEMATUYCCKUX OTKpLITI/Iﬁ " UX aBTOPOB B OTCUYCCTBEHHOHN U BCGMHpHOﬁ uc-

TOpUH

IIpoBepsieMblii 3J1EMEHT COEeP:KAHUS
Uucna v BEIUKCICHUS
Hatypanbnble u nensie yncna. [Ipu3Haku 1eTMMOCTH LEbIX YUCeT
OOBIKHOBEHHBIE U JICCATUYHBIC APOOH, MPOIICHTHI, OECKOHEYHBIC MMEPHOANICCKHIE APOOH
ParnmonaneHbie yncna. ApuMETUIECKUE ONIEPAIIH C PAIMOHATBHBIME YHCIaMK

JleticTBUTEIbHBIC YHCTa. Apr(METHUECKIE ONEPAIH C ICHCTBUTECILHBIMH YHCIAMH

[TpuOnmxEHHBIE BEIYUCIICHHS, IPaBHUJIa OKPYIIICHHS, TIPUKH/IKA U OLICHKA pe3yNbTaTa BBIYUCICHUH

Anrebpanyeckye BhIPaKEHHs

BykBeHHbIEe BhIpaKeHUs! (BBIPAIKEHUSI C TIEPEMEHHBIMH)

CreneHs ¢ nenbM noka3ateneM. CTeneHs ¢ palroHaIbHBIM Moka3aTenaeM. CBOCTBaA CTENCHU
MHoro4ieHbI

Aunrebpanyeckas 1poOb

Apudmernueckuit KOpEHb HaTypaJlbHON CTEIIEHHU.

¢ apu(pMETHUIECKMMHU KOPHSMH HATYpaJIbHOW CTEIIeHU

VYpaBHEHMSI U HEPABEHCTBA

Lenble u 1poOHO-paloHaNbHBIE YpaBHeHHs. CUCTEMBI U COBOKYITHOCTH YpaBHEHUH
Lenple u ApoOHO-palMOHANBHBIE HepaBeHCTBa. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB
Pemenue TekcTOBBIX 3a1a4

YucnoBble MOCICI0BATEIBHOCTH

TTocimenoBaTeabHOCTH, CIIOCOOBI 3aIaHM ITOCIEA0BATEILHOCTEH

Apudmernueckas ¥ reoMeTprueckas porpeccun. opmyiia CIoKHBIX MPOLIEHTOB

O yHKIMH

JlencTBus

OyHKIWs, ciocoOb! 3axanus Gpyaknmu. ['paduk Gyakmmu. OOIacTh ONpeneneHrs © MHOXKECTBO 3HAYCHUH (HYHKIINH.
Hymu ¢pysxumu. [IpoMexyTK 3HAKOIOCTOSTHCTBA. [IpOMEKyTKH MOHOTOHHOCTH (DYHKIMH. MaKCUMyMbl 1 MHHAMYMBI

¢yakumu. Hanborneiee u HanMeHbIee 3HaYeHNE (PYHKITNH Ha TIPOMEXYTKE
Koopaunats! Ha npsAMOil U IMJIOCKOCTH

Koopaunatnas npsimas

JlekapTOBbI KOOPJMHATHI Ha TIIOCKOCTH

I'eomerpus

I'eomerpuueckne GUTypsI ¥ X CBOMCTBA

TpeyronbHHUK



7.3 MHOroyronsHUKU
7.4 OKpYyXHOCTb U KpPYT
7.5  H3MepeHue reoMETpUUECKUX BEIUIHH
7.6  BekTopbl Ha MJIOCKOCTH
8 BeposTHOCTb U cTaTUCTHKA
8.1  OmnucarenbHas CTaTUCTHKA
8.2  BepostHOCTh
8.3  KomOunaTtopuka
8.4  MHoxecTBa

8.5 TIpadm

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OGPA3OBATEJBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremarnka. Anre0pa: 7-i kiacc: 0a30BbIi YpOBEHb: YUeOHUK; 15-¢ u3ganue, nepepaboTaHHOE
MakapsiueB FO.H., Munatok H.I'., HemkoB K.W. u np.; nox penakuueit TensikoBckoro C.A. AKIHOHEPHOE
obmectBo «M3natenbctBo «IIpocBemnieHuey

* Maremarnka. AnreOpa: 8-if kitacc: 0a30BBIM YPOBEHb: YUeOHHK; 16-¢ u3ganue, nepepaboTaHHOE
MakapsiueB FO.H., Munmtok H.I'., HemkoB K.W. u np.; nox penakuueit TensikoBckoro C.A. AKIHOHEPHOE
obmectBo «M3natenbeTBo «IIpocBemnieHue

* Maremaruka. Anre6pa: 9-ii kitacc: 0a30BbIi YpOBEHb: YUeOHUK; 15-¢ u3ganue, nepepaboTaHHOE
MakapsiueB FO.H., Munatok H.I'., HemkoB K.W. u np.; nox penakuueit Tensikockoro C.A. AKIHOHEPHOE
obmectBo «M3natenbeTBo «IIpocBemnieHuey

METOJNUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

I'mazkoB 10.A., I'anamBuau M.S. Tectsl mo Anredpe. 7 Kiace. MakaperueB. ®I'OC (k HoBomy PITY). — M.:
Ok3amen, 2024, - 126 c.;

I'mazkoB 10.A., I'anameuam M.A. Tector mo Anredpe. 8 Kinacc. MakaperueB. @I'OC (k HoBomy PITY). — M.:
Oxk3amen, 2020. - 112 c.;

I'mazkoB [O.A., T'anamBunu M.S1., Bapmasckuit .K. Tectsl mo Anrebpe. 9 Kiacc. MakapsiueB. ®I'OC (k
Hosomy ®@IIY). — M.: Dk3amen, 2022. - 126 c.;

I'mazkoB HO.A. CamocTosTenbHble U KOHTPOJbHBIE paboThl mo anredpe. 7 wimacc. K yueOnuky FO.H.
MakapsrueBa u jip. nox pea. C.A. TensikoBckoro «Anredpa. 7 kiace». — M.: Dk3amen, 2022. — 190 c.;
I'mazkoB HO.A. CamocTosTenbHble U KOHTPOJbHBIE paboThl mo anredpe. 8 kimacc. K yueOnuky FO.H.
MakapsrueBa u jip. nox pea. C.A. TensikoBckoro «Anredpa. 8 kiace». — M.: Dk3amen, 2022. — 144 c.;
I'mazkoB HO.A. CamoctosiTenbHble U KOHTPOJBHBIE paboThl mo amrebpe. 9 kimacc. K yuebnuky FHO.H.
MakapsrueBa u ap. nof pea. C.A. TenskoBckoro «Anredpa. 9 kmace». — M.: Dx3amen, 2020. — 144 c.;
Kysnenosa JI.B., CysopoBa C.b., 3BaBuu JL.M. Anrebpa 7 kmacc. /lumaktuueckue martepuaibl IO
maremaruke. — AO «3natensctBo «lIpocBemenne», 2024. — 128 c.;

XKoxos B.M., Makapsiue FO.H., Munmiox H.I. Anrebpa 8 kmacc. [ugakTHueckue Mmarepuajbl MO
maremaruke. — AO «3natensctBo «lIpocBemenuey, 2023. — 125 c.;

MakaperueB FO.H., Munmtok H.I'., KpaiineBa JI.b. Anre6pa 9 kmacc. /lumaktuueckue MmaTepHaibl MO
maremaruke. — AO «3natensctBo «IIpocBemenney, 2023. — 96 c.;

Marematuka. Anrebpa: 7—9-e kinaccel: 6a30BbI ypOBEHB: METOAMYECKOE MOCOOME K MPEIMETHON JIMHUH
yuebnukoB 1o anredpe FO.H. MaxkaperueBa, H.I'. Munmox, K.1. HemkoBa u ap. / Kpaiinesa JI.b. — M.:
[Ipocsemenue, 2023. - 54 c.;



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

- https://uchitel.pro/ - YuurtenslIpo. Koncniekts! 1 TecTsl 1o npeamety «Anredpa». Uzyuenne Anredpsl mar
3a marom. OunaiiH-y4eOHukK. 7-9 kiacc;

- https://resh.edu.ru/subject/16/ - Poccuiickas anexkrpoHHas mkoia. Aiaredpa. 7-9 kiacc;
- https://m.edsoo.ru/ - bubnuoreka udppoBoro odpazoparensHoro kouteHTa (bubdnarorexa [{OK);

- https://education.yandex.ru/main - Sanekc yueOnuk. CoBpeMeHHOE 00pa30BaHNE HA OCHOBE TEXHOJIOTHIA
Sanmexca;

- https://testedu.ru/test/matematika/7-klass/ - O6pa3oBarenbHbie TeCThl. TecThl Mo MaTematuke st 7 (8,9)
KJacca;

- https://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ - bank 3amanuii. MaTemaTuueckas
TPaMOTHOCTB. 5-9 KIIacChl;

- https://etudes.ru/etudes/ - MaTemaTuyeckue 3TIOIbI (3aHUMATEIBHBIC 3a7]a41, CIOKETHI U TIp.).
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