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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISETCSI OAHUM U3 ONOPHBIX KYpCOB OCHOBHOI'O 00IEro o0pa3oBaHUs: OHA 0OEClIeYnuBaET
U3yY€HHUE APYTUX NUCHUIIIMH, KaK €CTECTBEHHO-HAy4HOr'0, TaK U I'YMAaHUTApHOTO LUKIIOB, €€ OCBOEHHE
HEOOXOAMMO JJisi MPOJOJDKEHHs OOpa3oBaHUs U B IOBCEIHEBHON >XM3HHU. Pa3Butue y oOywaroummxcs
HAyYHBIX TIPEACTABJICHUH O TMPOUCXOKACHUH U CYyIIHOCTH anredpanueckux abOcTpakmuii, crmocode
OTpakKE€HUsI MAaTeMaTUYEeCKOW HayKoW SBJIEHMH M TPOIECCOB B TMpHpoAE M 0OIIecTBE, pOJH
MaTeMaTHYECKOT0 MOJCIUPOBAHUS B HAYYHOM IMO3HAHUU U B IMPAKTUKE CIOCOOCTBYET (OPMHPOBAHUIO
HAyYHOTO MUPOBO33PEHUS U KaYECTB MBIIIUICHUS, HEOOXOAUMBIX ISl aJJalITAllMU B COBPEMEHHOM ITU(POBOM
obmectBe. M3yuenue anreOpsl oOecmeynBaeT pa3BUTHE YMEHHUs HaONMIOIaTh, CPaBHUBATh, HAXOAHTH
3aKOHOMEPHOCTH, TPeOyeT KPUTHUHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEeHTUPOBAHHO OOOCHOBBIBATH CBOU
NeWcTBUS U BBIBOIBI, (OpMYIHpoBaTh yTBepxkaeHHUs. OcBoeHHe Kypca aireOpbl o0ecreunBaeT pa3BUTHE
JIOTHYECKOTr0 MBIIIJICHUS] 00YYalOIUXCs: OHU MCHOJIB3YIOT JAEAYKTUBHBIE M WHIYKTHBHBIE PAaCCYXIEHUS,
0000mIeHNe M KOHKpeTH3aluio, adcTparupoBaHue U aHanoruro. OOydeHue anreOpe mpenanonaraet
3HAYUTENbHBIH O00BEM CaMOCTOATEIbHON J1€ATEIbHOCTH OO0YYalONIMXCs, MO3TOMY CaMOCTOSITENIbHOE
peleHue 3a1a4 ABJISETCs peanu3anneil JesTeIbHOCTHOTO MPUHIUIA 00yYeHusl.

B crpykType mporpammbl ydeOHOro kKypca «Anrebpa» i OCHOBHOTO o00mIero oOpa3oBaHMS
OCHOBHOE€ MECTO 3aHMMAIOT COJEp)KaTelIbHO-METOAUYECKHEe JUHUM: «Yuciaa u  BBIUMCIEHUAY,
«Anrebpanyeckue BBIpAXEHUS», «YpaBHEHMsT M HepaBeHCTBa», «@PyHkumm». Kaxnag u3 3Tux
COIEPXKATEIbHO-METOAMYECKUX JIMHUM pa3BUBAaeTCs Ha MPOTSDKEHUH TpEX JIeT M3YdeHHs Kypca,
B3aUMOJIEUCTBYS C IPYTMMHM €ro JIMHUAMU. B Xozne uzydeHus yuyeOHOro Kypca o0ydaromuMcs IpUuXOauTCs
JIOTUYECKU PacCykJlaTh, UCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN s3bIK. B cBA3M ¢ 3THM B mporpamMmy
yuebHOro Kypca «Anredpa» BKIIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, IIPEACTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHYECKOro oOOpa3oBaHUsS M CIOCOOCTBYIOIIME OBJIAJCHUIO OOYYAIOIIMMHCSI OCHOB
YHHUBEPCATBHOTO MaTEeMaTHUeCKOro si3bika. ComepKaTelbHOW W CTPYKTYPHOH OCOOCHHOCTBIO Y4eOHOTO
Kypca «AnreOpay sIBIASETCS €ro UHTErPUPOBAHHBIN XapaKTep.

Copepxanue nuHUM «YMcla YW BBIUKCIEHUS» CIYKAT OCHOBOM I JalIbHEHILEro H3y4YeHUs
MaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y O0yUYAIOIIUXCS JTOTHYECKOTO MBITUICHHS, (OPMUPOBAHUIO YMECHHUS
MOJIb30BaThCSl aNTOPUTMaMHU, a TaKKe NPUOOPETEHHIO MPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX IS
MOBCETHEBHOM KM3HU. Pa3BUTHE MOHSATHA O YKCJe HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHuUs CBSI3aHO C
palMoOHANbHBIMH W HMPPALMOHATBHBIMU YHUCIaMH, (GOPMUPOBAHHUEM IMPEACTaBICHUN O EHCTBUTEIHHOM
yucie. 3aBepllieHrue OCBOSHHI YU CIOBOM IMHUU OTHECEHO K CpeaHeMy o01ieMy oO0pa3oBaHUIo.

ConepikaHue JIByX anreOpamvyeckux JHUHUNH — «AJredpandeckue BBIPaXKEHUS» U «YpaBHEHUSA H
HEpaBEHCTBa» CMOCOOCTBYET (POPMUPOBAHHUIO Y 00yUAIOIINXCSI MaTEMAaTHYECKOr0 arapara, Heo0X0AUMOTr o
JUI peleHus 3a7ad MaTeMaTHKH, CMEXKHbBIX IPEAMETOB U IPAaKTUKO-OPUEHTUPOBAHHBIX 3a7a4d. Ha ypoBHe
OCHOBHOI'0 0011ero obpa3zoBaHusi yueOHbIH MaTepuajn I'PyNIUPYETCsl BOKPYT PallMOHAJIbHBIX BbIPAXKEHUI.
Anrebpa 1eMOHCTpUpPYET 3HAUEHHE MATEeMAaTHKU KakK SI3bIKa JUIl MOCTPOCHUS MaTEMaTUYECKUX MOJeIeH,
OIMCaHUS IPOLECCOB U SIBJICHUN peanbHOro mupa. B 3anaun oOyuenus anredpe BXOAAT TakKe JajlbHeHIee
pa3BUTUE aJITOPUTMUYECKOTO MBILIUICHHUS, HEOOXOAMMOro, B YaCTHOCTH, [JsI OCBOEHHUS Kypca
nH(OPMATHKH, U OBJIaJICHHE HaBbIKaMH J€1yKTUBHBIX paccyxxaeHuil. [IpeodpazoBanue cuMBOJIBHBIX (hopM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPYECTBY.

Conepxanne (YHKIIMOHAIBHO-TPAQUUECKON JIMHUU HAIEeIeHO Ha TMOJy4YeHHe O0yJaromuMUCS
3HAHUH O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYECKOH MOJCIU ISl ONUCAaHUS W HCCIICIOBaHMS
pa3HOOOpa3HBIX TPOIECCOB U SIBICHWH B TMpHpoJe W obmiectBe. M3yueHue marepmana CIOCOOCTBYET
pPa3BUTHIO y OOYyYarOUIMXCS YMEHHUS HCIOJb30BaTh pa3JIMYHBIE BBIPA3UTENbHBIE CPEICTBA  SI3bIKA
MaTeMaTHKH — CJIOBECHbIC, CHMBOJIMYECKHE, TpauuecKkue, BHOCHT BKJIAJ B (HOPMHUpPOBAHUE TPEICTABICHUN
0 POJIM MATEMATHUKH B Pa3BUTHUU IUBUJIM3ALUU U KYJIbTYPHI.



CornacHo yueOHOMY IU1aHy B 7—9 kilaccax usydaercs yueOHbIH Kypc «Anredpa», KOTOPBIA BKIIOYAET
CIIEAYIOLE OCHOBHBIE pa3jielbl copepikaHus: «Yucna u BBIYUCIECHUN», «AIredpandyeckue BBIPaKEHUN»,
«YpaBHEHHUsI U HEPABEHCTBA», «DyHKIIUN».

Ha uzyuenue yuebHOro kypca «Anredpa» orsogutcs 306 dacos: B 7 kinacce — 102 yaca (3 ydaca B
Heneno), B 8 kinacce — 102 yaca (3 yaca B Hepenmo), B 9 kiacce — 102 gaca (3 yaca B Hezieno).

COJAEP)KAHUE OBYUYEHUSA

7 KJIACC

Yucsia v BHIYUCTCHUSA

JpoOu 0ObIKHOBEHHBIE U JECSITUUHBIE, TEPeXo]l OT OAHON (GopMbl 3anucu Apobei k gpyroi. [lonsatue
palMoOHANBHOIO 4YKClia, 3alHCh, CpPaBHEHHUE, YNOPAIOYMBAHHE DPALMOHANBHBIX YHCel. Apudmernueckue
NeWCTBUS C pallMOHAIbHBIMU YUCIaMu. Penienue 3a7a4d u3 peaqbHOM MPakTUKK HA YacTH, Ha APOOH.

CreneHb C HaTypaJdbHBIM IIOKa3aTeJeM: ONpeAelieHHe, MpeoOpa3oBaHME BHIPAXKEHHI Ha OCHOBE
oIpenesieHns], 3anuch OOJbIIMX yucen. IIpomeHTsl, 3amuch MPOLEHTOB B BHUAE IPOOM U IpoOH B BUAE
MIPOLIEHTOB. TpU OCHOBHBIE 33]]a4M HA MPOLIEHTHI, PEIICHUE 3a/1a4 U3 peaIbHON MPAKTUKU.

[TprMeHeHue NPU3HAKOB JENUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HAaTypalbHbIX YK CEIL.

PeanbHble 3aBUCUMOCTH, B TOM YMCIIE IpsMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

Anredpanyeckue BbIpasKeHUs

[TepemeHHBI€, UNCIOBOE 3HAUEHUE BBIPAKEHUS C IIEpeMEHHON. JlonmycTuMble 3HAaUE€HUs IEPEMEHHBIX.
[IpencraBieHne 3aBUCUMOCTH MEXAY BeIMUYMHAMU B Buje Qopmyibl. Berncinenus no ¢opmynam.
[IpeobpazoBanue OYKBEHHBIX BbIPaXKE€HUIl, TOXKIAECTBEHHO PaBHbIE BBIPAKEHUS, IIpaBUIa NMPeoOpa3oBaHUS
CYMM U MPOU3BEIEHUI, TPaBHIIa PACKPHITHS CKOOOK ¥ MPHUBEACHHS MOI00HBIX ClIaraeMbIX.

CBoiicTBa CTENEHH C HaTypajbHbIM [1OKAa3aTEJIEM.

OpHowieHel u MHoroujeHsl. CteneHb MHorouwieHa. ClOXEHHE, BBIYUTAHHME, YMHOXEHHE
MHOrouwieHoB. ®opMysbl COKpalIEHHOIO YMHOXKEHMS: KBaJpaT CyMMBbl M KBaapaT paszHoctu. Dopmyna
pa3HOCTH KBaJApaToB. Pa3noxeHne MHOTOWIEHOB Ha MHOKUTEIH.

YpaBHeHHs M HEpPABEHCTBA

YpaBHeHUE, KOPEHb YpaBHEHUS, ITpaBuja MpeoOpa3oBaHUs YpaBHEHUS, PABHOCHIBHOCTh YPaBHEHHIH.

JluneliHoe ypaBHEHHE C OIHOW TMEpEeMEHHOW, YHCIO KOpHEW IMHEHHOro YypaBHEHHS, peIIeHHe
JUHEWHBbIX ypaBHeHHIl. CocTaBlieHME YpaBHEHUH IO YCIOBHMIO 33Jaud. PemieHue TEKCTOBBIX 3a4ad C
MIOMOILBIO YPaBHEHUH.

Jlunelinoe ypaBHEHUE ¢ IBYMS MepEeMEHHBIMH U ero rpaduk. CucteMa JBYX JUHEHHBIX YpaBHEHHI ¢
IByMsI TlepeMeHHbIMH. PelmieHne cucreM ypaBHEHHH cmocoOoM monacTtaHoBKU. [Ipumepsl perneHus
TEKCTOBBIX 33/1a4 C IIOMOILBIO CUCTEM YPaBHEHHM.

DOyHKIIMHA

Koopaunara toukm Ha npsmon. UuciaoBele NpoMexyTku. PaccrosHue Mexay IOBYMsS TOYKAMH
KOOPJAWHATHOH MPSIMOU.

[TpsmoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcmucca U opauHaTa TOUYKH Ha KOOPIMHATHON
wiockoctu. [lpumepsl rpagukoB, 3agaHHbBIX (opMynamu. UYteHue rpadUKOB peasibHbIX 3aBHUCHUMOCTEH.
[Monste ¢ynkumu. I'paduk Gynknuu. CpoiictBa ¢yHkuumi. Jlunelinas dynkous, e€ rpaduk. I'padux
¢byukuun y = [x|. ['padmyeckoe pernienne TMHEHHBIX ypaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHHH.

8 KJIACC

Yuciia v BBIYMCTICHUS

KBanpatubiii kopeHp u3 uucna. Ilonsarue o0 mppanumoHanpHOM uucne. JlecsTuuHbie MpUOIMKEHUS
uppanuoHaigbHbIX uncen. CBoiicTBa apu@MeTHUECKMX KBaJIpaTHBIX KOpHEH W HUX NpPUMEHEHHE K
MpeoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYUCIECHUSAM. JlefiCTBUTENbHbIE YU CIa.

Crenens ¢ LebIM IIOKa3aTeNneM U €€ ceoiictBa. CTaHgapTHas 3allUCh YHCTIA.



AnredOpanyeckue BbIpasKeHUs

KBanpaTHblil TpEXUsieH, pa3yioKEeHNE KBAIPATHOr O TPEXUIIEHA HA MHOKHUTENH.

Anrebpanyeckass 1podb. OCHOBHOE CBOMCTBO anredpanyeckoil apobOu. CioxeHue, BBIYMTAHHUE,
YMHOXKEHHE, JeJIeHue anre0pandeckux apo0eil. PairionanbHble BRIpaXeHUs U UX peo0pa3oBaHUeE.

YpaBHeHNs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpPHEH KBaJapaTHOro ypaBHeHus. Teopema Buera. PemieHue
ypaBHEHH, CBOISIINXCS K JIMHEHHBIM U KBaJpaTHBIM. [Ipocreiinme npoOHO -paliioOHaIbHbIE YPaBHEHUSI.

['padudaeckast HHTEpIpETAHS] YPABHEHHH C ABYMS IMEPEMEHHBIMU U CUCTEM JIMHEHHBIX ypaBHEHUH C
JIBYMs IepeMeHHbIMU. [IprMepsl peleHrsi CuCTeM HENMHEHHBIX YPAaBHEHUN C IBYMS ITIEPEMEHHBIMMU.

PerieHne TeKCTOBBIX 3a/1a4 anreOpanvdeckuM CriocoOOM.

HucnoBsle HEpaBEHCTBA W WX CBoOWCTBAa. HepaBeHCTBO ¢ OJHOW TepeMeHHOW. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA C OJHOW mMepeMeHHOM. CHUCTeMbl JTUHEMHBIX HEPAaBEHCTB C OJIHOU
IIEPEMEHHOM.

DOYyHKUHMH

[Tonarue ¢ynkumu. O6GnacTe ompeneieHus U MHOXKECTBO 3HaueHUH QyHkuuu. CrocoObl 3aaHus
(byHKITUH.

I'papux ¢ynkuuu. Urenue cpoiictB ¢(yHkuuu mno e€ rpacduky. IIpumepsl rpapukoB ¢yHKIHH,
OTpaXkaroIUX PeajibHbIEC POLECCHI.

OyHKIMY, ONUCHIBAIOIIME MPSAMYI0O W OOpaTHYIO MPOMOPIHMOHAIBHBIE 3aBUCHUMOCTH, HX T'paduKH.
Oyakmmn Yy = X2,y = X3,y = VX, y=|X|. ['paduueckoe perieHre ypaBHEHUI 1 CHCTEM ypaBHECHHIA.

9 KJIACC

Yucsia ¥ BHIYUCICHUA

PanmonanbHble 4uCla, WppallMOHANBHBIE YWCIA, KOHEYHbIE M OECKOHEUHBIE IECATHYHBIC APOOH.
MHOXECTBO [EHCTBUTENBHBIX YHUCEN, ACHCTBUTENbHBIC YHCIA KaK OCCKOHEYHBbIC NECSATHYHBIE IPOOH.
B3anmMHO OIHO3HAYHOE COOTBETCTBHE MEXKAY MHOXKECTBOM JIEMCTBUTENIBHBIX YHUCEN U KOOPIMHATHOH
MPSIMOU.

CpaBHeHHE IEUCTBUTENBHBIX YHCEN, apu(PMETHUECKUE IEHUCTBUS C 1EUCTBUTEIBHBIMH YHCIAMHU.

PazMepsl 00BEKTOB OKPY’KAOLIEr0 MUPA, JJINTEIBHOCTD IIPOLIECCOB B OKPYKAIOIIEM MUDE.

[Tpubnux€HHOE 3HAaYEHHE BEIUYMHBI, TOYHOCTh MpuOmmxkeHus. Okpyrienue yucen. [Ipukuigka u
OLIEHKA Pe3yJIbTaTOB BBIYMCIICHUM.

YpaBHeHHs U HEpaBeHCTBA

JIuneitHoe ypaBHeHME. PenieHne ypaBHEHUN, CBOJIAIINXCS K IUHEWUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOJSIIMXCS K KBaJpaTHbIM. bukBanpaTHOe
ypaBHeHueE. [[puMepsl penieHrs: ypaBHEHUN TPEThEN U YETBEPTOU CTETIEHEW PA3JIOAKEHUEM HA MHOXKHUTEIIH.

Pemenne npoOHO-palimoHaIbHBIX ypaBHEHUH. Pellienne TeKcTOBBIX 3a7a4 anredpandeckuM METOI0M.

VYpaBHEHUE ¢ JIByMsl IEpEMEHHbIMU U ero rpaduk. Pemienue cucrteM AByX JIMHEHHBIX ypaBHEHHUH C
JBYMs IIEPEMEHHBIMU. PelieHne cucreM IByX ypaBHEHHM, OJHO M3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOi
crenenu. ['padguueckast uHTEpIpeTalysl CHCTEMBl YPaBHEHUH C IBYMS II€PEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKkuM CrocoOoM.

YucioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienrie MMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PernieHue cuctem JIMHEWHBIX HEPABEHCTB C
onHOW mepemeHHOW. KBanpaTHble HepaBeHcTBA. | 'padmueckas MHTEpHpeTanusi HEPaBEHCTB M CHCTEM
HEPaBEHCTB C JBYMS [I€PEMEHHBIMH.

DOyHKUNH

KBanpatnunas ¢ynkuus, e€ rpaduk u cBoiicta. [lapaGona, KOOpAMHATHI BEpIIMHBI TapadoIbl, OCh
CUMMETPHUH 1apadoJIbl.

I'padukn Gpynxumit: y = kx, y = kx + b, y =k/x, y = x3, y = Vx, y = |X| u ux cBoiicrsa.

YuciioBbIe M0CJIE10BATEIBHOCTH U NPOIPECCUH



[ToHsATHE YKCIIOBON OCIEA0BATEIbHOCTH. 3aJaHUE [TOCIIE0BATEILHOCTH PEKYPPEHTHON popMysion 1
¢bopmyIoii N-ro uneHa.
ApudmeTtnueckas U Treomerpuueckas mnporpeccur. PopMynbl N-To 4ieHa apuPMETHYECKOH U
reOMETPUYECKOM MPOrpeECCUid, CyMMBI IIEPBBIX N YJIEHOB.
N300paskeHne 4iICHOB apu(PMETHUUECKOW U T€OMETPUYCCKON MPOrpeccuii TOYKaMu Ha KOOPAMHATHOU
IJIOCKOCTH. JIMHEMHBIN 1 SKCITOHEHITUAIBHBIN pOoCT. CII0OXKHBIE TPOIIEHTHI.
IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATDBI

JINYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTPaMMBbI YUeOHOTO Kypca « Anredpay XapaKTepru3yrTCs .

1) narpuoTnyecKkoe BOCIMTAHUE:

NPOSIBJICHMEM MHTEpeca K IMPOLIJIOMY M HACTOSLIEMY POCCHUHCKOM MAaTeMaTHKH, I[€HHOCTHBIM
OTHOLIEHHEM K JIOCTHUKEHHUSM POCCHICKUX MATEeMAaTUKOB M POCCHUMCKON MaTeMaTH4YEeCKOM UIIKOJBI, K
UCIOJB30BAHUIO ATUX JIOCTHKEHUHN B APYTUX HAyKaxX U MPUKIATHBIX chepax;

2) rpaxIaHCcKoe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00S3aHHOCTEW rpakIaHiHA M pPeasM3alliy €ro MpaB, MPEICTaBICHUEM O
MaTeMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUM, TPOLEAYP TPAKIAHCKOTO
oOmiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO STHUECKUX MPOOJIeM, CBSI3aHHBIX C
MPAKTUYECKUM TMPUMEHEHUEM JOCTI)KCHUM HAayKd, OCO3HAaHHEM BaKHOCTH MOPAJIbHO-ITHUYECKUX
MIPUHITUIIOB B ACSATEIBHOCTH YUEHOT O

3) Tpya0BOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AakKTMBHOE YydyacTHE€ B pELIEHWH MPAKTUYECKUX 3aJady MaTeMaTHU4eCKOU
HAIpPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMaTHYECKOTro 00pa30BaHMs Ha MPOTSHKESHUH BCEH KU3HU IS
yCIENHON Mpo¢eCCHOHATBHON NEATEIBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHUH, OCOZHAHHBIM BEIOOPOM
U TIOCTPOSHHEM WHJIWBHIYalbHOW TPAaeKTOPUH 0Opa3oBaHUSI M JKM3HEHHBIX TUIAHOB C YYETOM JIHMYHBIX
HMHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTH4YeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBHIO K AMOIMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHSTHIO MAaTEeMAaTHYECKUX OOBEKTOB,
3a/1a4, penieHui, pacCcyXIeH1, YMEHUIO BUIETh MAaTEMAaTHUECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IO3HAHMS:

OpHEHTalllel B JEeATEeIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeICTaBJICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHs YeJOBEKa, MPUPOIBI M 00IIecTBa, MOHUMAHHEM MaTeMaTHYeCKOW HayKH Kak
cepsl 4eIOBEUECKOU IeATENbHOCTH, JTANoB €€ Pa3BUTHUS U 3HAYMMOCTH ISl Pa3BUTHS IUBHIM3AINH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH W MAaTEMaTHYECKOW KyJbTYpOM KakK CpEIACTBOM IIO3HAHHUS MUPA,
OBJIaJICHUEM MTPOCTEUIIIMMHU HABBIKAMH M CCIIEIOBATEILCKON AESITETbHOCTH;

6) ¢usuyeckoe BocnUTaHHMEe, (OPMHUPOBAHHME KYJIbTYPbI 3A0POBbS W 3MOLHMOHAIBLHOIO
0J1aronoyyus:

TOTOBHOCTBIO TPUMEHSITh MaTEMaTUYECKHE 3HAHWUS B HMHTEpPECaxX CBOETO 370POBbs, BEICHHS
3I0pOBOr0 00pa3a KU3HU (3A0POBOE MUTAHUE, cOANAHCHPOBAHHBIN PEKUM 3aHSATHIA U OTABIXA, PETyIspHAS
¢dusnyeckass aKTHUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBhIKa pedIeKCcHu, MPU3HAHUEM CBOEro IpaBa Ha
OIIMOKY M TaKOro K€ MpaBa JAPYroro 4ejaoBeKa;

7) 3K0JI0TMYECKOe BOCIIMTAHME:

OpHeHTalliel Ha IPUMEHEHNEe MaTeMaTHYECKUX 3HaHUW JIJIsl pelIeHus 3a/1a4d B 00JIACTH COXPaHHOCTHU
OKpY Kalolleh cpeibl, INIAHWPOBAHUS MOCTYKOB U OLIEHKHA UX BO3MOXKHBIX MMOCJIEICTBHM I OKpYyKaroen
CpeIbl, 0CO3HAaHHEM TI00ATBFHOTO XapaKTepa YKOJOTMIECKUX MPOOJIEM U TYTEH UX PEHICHHUS;

8) ananTauus K U3MEHSIOIUMCS YCJIOBUSIM COLHAIbHON U MPUPOIHOI cpeabl:



FOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHMSX HEOIPEACIEHHOCTH, IOBBILIECHUIO YPOBHA CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAaKTUYECKYIO HEATEIbHOCTb, B TOM YHCJIE YMEHHME YUYUThCA Yy IPYTUX JIHOJEH,
puoOpeTaTh B COBMECTHON JESTEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIETEHLIUH U3 OINbITa IPYTHUX;

HEOOXOAMMOCTBIO B (JOPMHPOBAHUU HOBBIX 3HaHHM, B TOM uucie (opMyJIUpOBaTh UJIEU, MOHATHS,

TUIOTE3bI 00 00BbEKTaX U SBICHHIX, B TOM UHCJIE paHee HEU3BECTHBIX, 0CO3HABATh JEPHUIIMTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEMN, TJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO CHTYAIHMIO0 Kak
BBI30B, TPEOYIOIINH KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIIeHUS U JEHCTBUS, (GOpMyIHpoBaTh U
OLIEHUBATh PUCKH U TIOCIEAICTBUS, (POPMUPOBATH OITBIT.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHBIE YHUBEpPCAJIbHBIC y‘leﬁl—lble JeHCcTBUS

Ba3oBhIe Jijornueckue JelicTBUA:

BBISBJIATh M XapaKT€pU30BaTh CYIECTBEHHbIE NMPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, NOHATUH,
OTHOILEHUN MEXIy MOHATUSAMH, (OPMYJIMPOBATh OINPEAEIICHUS IOHSTUN, YCTaHABIUBATh
CYLIECTBEHHBIN NMPU3HAK KJaccu@UKaIlMK, OCHOBAHUA AJi1 OOOOILIEHUS U CpaBHEHHS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3A;

BOCIPUHHUMAaTh, (opMynupoBaTb M  NpPeoOpPa3OBBIBATh  CYXKJICHHUS: yTBEPAUTENbHBIE U
OTpULIATENIbHbIE, CIMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATh MaTEMaTU4YECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOpEUUs B (aKTax, JaHHBIX,
HAOJIIOJIEHUSIX M YTBEPKACHMSIX, Ipenjiaratb KPUTEPUHM ISl BBIABJIECHUS 3aKOHOMEpPHOCTEH u
IIPOTUBOPEUH;

JienaTh BBIBOJbl C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEOYKTMBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUE€HUH, yMO3aKIIOUEHUH 10 aHAJIOTUY;

pa3bupaTh JOKa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKICHMM (IpsMble U OT MPOTHUBHOIO),
IPOBOJUTH CAMOCTOSITEIFHO HECTIOXKHbIE JOKA3aTeIbCTBA MaTEMAaTHYECKUX (DaKTOB, BBICTPAUBATh
apryMeHTaluIo, NpPUBOJUTh NPUMEPbl M KOHTPHPUMEPHL, OOOCHOBBIBATH COOCTBEHHBIE
paccykaeHus;

BbIOMpaTh Croco0 pelleHus yuyeOHOM 3ajadyu (CpaBHMBAThb HECKOJBKO BApHUAHTOB pEILEHUS,
BbIOMpaTh Hanbosee MOAXOJAIMNA ¢ Y4ETOM CaMOCTOSATENBHO BbIICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKHe 1eHCTBHUA.

UCIOJb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKAN HMHCTPYMEHT IIO3HAHUS, (DOPMYIMpPOBATH
BOTIPOCHI, PUKCHPYIOIIHE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIBHO YCTaHABIMBATh HCKOMOE U
JIaHHOE, POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TTO3HIINIO, MHCHUCE;

MPOBOJUTL 1O CaMOCTOSATEIBHO COCTaBJICHHOMY IUTAHY HECJOXHBIA JKCICPUMEHT, HEOObIIOE
UCCIIEZIOBAHNUE 110 YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEKY COOOIA;

CaMOCTOSITENILHO (POPMYJIMPOBAThL OOOOIIEHUST W BBIBOJIBI [0 pe3yJbTaTaM MPOBEACHHOIO
HAOJTIOJICHHSI, UCCIICIOBaHMS, OI[CHUBATh JOCTOBEPHOCTh IMOJYYCHHBIX PE3yJbTaTOB, BBHIBOJIOB H
000011IeHHI];

MIPOrHO3MPOBATh BO3MOXKHOE Pa3BHTHE IMPOIECCa, a TAK)KE BBIIBHIaTh IMPEAMOIOKECHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora c nundpopmanueii:

BBISIBJIATH HEOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAIIUH, TaHHBIX, HEOOXOAUMBIX JIJIsl PEILICHUS
3a/a4y;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHPOBATh WH(OPMAIMIO PA3TUUHBIX
BUJIOB U (hOpM IIpeCTaBIICHNUS,



BbIOUpaTh (popMy mpencTaBieHus HHGOPMALMK ¥ WUTIOCTPUPOBAThH pelliaeMble 3a7a4i CXeMaMu,
JuarpaMMmaMu, HHOM rpadukoi 1 X KOMOWHALUAMU;

OLIEHUMBATh HAA&KHOCTh UHGOPMALMU 10 KPUTEPUSAM, MPEIJIOKEHHBIM YYUTEIeM UM
cOpMyIIMPOBAHHBIM CAMOCTOATEIIHHO.

KoMMmyHuKaTHBHBIC YHHBeEpPCaJIbHbIe Y4eOHbIe 1eiiCTBUSA:

BOCHPUHUMATh U (POPMYIHPOBATH CYKACHUS B COOTBETCTBUHU C YCIOBUSMH M LETSIMU OOLICHUS,
SICHO, TOYHO, TPAaMOTHO BBIPAYKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTAX, JaBaTh
MOSICHEHUS 110 XO/Iy PeIIeHuUs 3a7jaul, KOMMEHTHPOBATh MOJTYYEHHBIH pe3ynbTarT;

B X0JIe 00CYK/IEHUS 3aaBaTh BOMPOCHI MO CYIIECTBY O0CYKAaeMON TeMbl, TpoOIeMbl, pemaeMoit
3a]lauu, BBICKAa3bIBATh WJICH, HAIICJICHHBIC HA IOHMCK PEIICHUs, COMOCTABISATH CBOM CYXICHUS C
CY)KIEHHMSIMUA JIPYTMX YYaCTHHKOB JMajora, OOHapyXXHMBaTh Pa3IMYUe U CXOJCTBO IO3UIIHH, B
KOPPEKTHOM (hopme GpopMyIMpoBaTh pa3HOTIIACHS, CBOM BO3PAXKEHHUS,

NpPEICTABIATh  PEe3yNbTaThl pPELICHUs 3aJauyd, OKCIEPUMEHTa, HCCIENOBAaHUs, IIPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (hopMaT BBICTYIUIEHUS ¢ Y4ETOM 3ajiay MPEe3eHTaluu U 0COOEHHOCTEH
ayJUTOpUH;

MOHUMATh U HUCHOJB30BATh MIPEUMYIIECTBA KOMAHIHOW W WHAMBHYaTbHON paOOTHI IPH PEIICHUH
y4eOHbIX MaTEMaTUUYECKUX 3a/1a4;

IPUHUMATh 11€JIb COBMECTHOH IesATEeNbHOCTH, MIAHUPOBATh OPraHU3ALUI0 COBMECTHOH paboTshl,
pacnpenessiTh BUAbI paboT, J0rOBapUBATLCS, 00CYKIaTh MIPOLIECC U Pe3yabTaT paboThl, 00001aTh
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX popMax paboTsl (00CykaeHUs, 0OMEH MHEHHUSMH, MO3TOBBIE IITYPMBI
U JpYyTHe), BBIIOJHATH CBOK 4YacTh PabOTHl M KOOPIMHHUPOBATH CBOW JIEHCTBUS C JPYTUMHU
YyjeHaMH KOMAaHJbl, OI[€HMBaThb Kaue€CTBO CBOEro BKJaJa B OOIIMH NPOIYKT MO KPUTEPUSIM,
chOopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHBbIE yHUBeEpcAIbHbIE yueOHBbIE TeiiCTBHSA
Camoopranu3anus:

CaMOCTOSITENIbHO COCTAaBIIATh IUIAH, aJrOPUTM PEIICHHS 33aaui (MJIU ero 4acTh), BEIOUPATh CI1OCO0
peleHus ¢ y4€TOM MMEIOIIUXCS PECypCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTUPOBATh U
KOPpPEKTUPOBATh BAPHAHTHI pELIEHUN ¢ Y4ETOM HOBOM MH(pOpMaIUH.

CaMOKOHTPOJ/I1b, IMOLMOHATbHBIN HHTEJJIEKT:

BJAJETh CHOCO0AaMU  CaMOIPOBEPKH, CaMOKOHTPOJISI Tpolecca M pe3yjbTaTa pelICHUs
MaTeMaTHYECKOU 3a/1auu;

NPEABUAECTh TPYIHOCTH, KOTOPhIE MOT'YT BOSHHKHYTH IPH PEIICHUU 3a]]a4H, BHOCUTH KOPPEKTUBEI
B JEATEINPHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, HAWIEHHBIX OIIMOOK, BBIBICHHBIX
TPYJAHOCTEMN;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa JCATEIbHOCTH IMOCTABICHHOM IS U YCIOBHUSIM, OOBSCHSITH
OPUYHMHBI JOCTHXKCHHUS WJIM HEJAOCTIDKEHHs IIeJId, HaXOIUTh OINUOKY, JaBaTh OLICHKY
MPHOOPETEHHOMY OIIBITY .

INPEJMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 kiaacce oOydarOImuiics MOIYyYUT CIEAYIONINE MPEAMETHBIE PE3yIbTAThI:
Yucjaa v BbIYUCJIECHUA
BrImosHATH, coueTast yCTHBIC U MUChbMEHHBIC MPUEMBI, apU(PMETHIECKUE IEUCTBUS C palliOHATBHBIMHU

qucCjiaMHu.

HaXO)II/ITB 3HAUYCHUA YHCIIOBBIX BBIpa)KeHHﬁ, IMPUMCHSATH p33H006p33HBIe CIIOCOOBI H HpI/IéMBI

BBIUMCIICHUS 3HAYEHUM }Ip06HI)IX BBIpa)KeHHﬁ, COZACPKAIUX OOBIKHOBEHHEBIE U AJCCATHUYHBIC )IpO6I/I.



[Tepexoauth OT OAHONH (QOPMBI 3alIMCH YKCEN K JApyrod (IpeoOpa3oBbIBATH JECATHUYHYIO ApoOb B
OOBIKHOBEHH Y0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B O€CKOHEUHYIO IECATUUHYIO IPOOb).

CpaBHMBATh U YIIOPSLO0YMBATH PALlOHAIBHBIC YU CIIA.

OKpyTJIsTh yucna.

BhINONHATE MPUKUAKY U OLIEHKY PE3YJIbTaTa BHIYUCICHUMN, OIIEHKY 3HAYEHUW YMCIOBBIX BBIPAXKECHUH.
BoInonHATH 1eWCTBUS CO CTENEHSAMH C HAaTypaJIbHbIMU MTOKA3aTEIISIMHU.

[IpuMeHsATh MPU3HAKH 1EIMMOCTH, PA3JI0KEHNE HA MHOKUTENIM HATyPaJIbHbBIX YU CEN.

PemaTe  mpakTUKO-OpUEHTHPOBAHHBIE  3aJauM,  CBSI3aHHBIE C  OTHOIIGHHMEM  BEJIMYUH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYMH, TPOLIEHTAaMHU, HHTEPIIPETUPOBATE PE3YJIbTAThl PEIICHUS 3aa4 C Y4ETOM
OrpaHUYEHMH, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

Anredpanyeckue BbIpasKeHHSs

Hcnonp3oBaTh anredpanyecKkylo TEPMUHOJIOTUIO U CUMBOJIUKY, PUMEHAThH €€ B MPoIlecce OCBOCH Ml
y4ueOHOro MaTepuaia.

HaxonuTth 3HaueHus1 OyKBEHHBIX BbIPaXKEHHUH MPH 3a1aHHBIX 3HAYEHHSIX TTEPEMEHHBIX.

BrimonHaTs mpeoOpa3oBaHus LEJI0r0 BEIPAKEHUSI B MHOTOUIEH MPUBEICHUEM MOJ00HBIX ClIaraeMblX,
PacKpBITHEM CKOOOK.

BbINONHAT YMHOXXEHHE OJIHOYJICHA HAa MHOTOWIEH W MHOIOYJIEHa Ha MHOIOYJICH, NPUMEHSTbH
(dopMyIibl KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCy11ecTBIATh Pa3a0KEHUE MHOIOWIEHOB HA MHOXHTEJHU C ITIOMOIIBIO BBIHECEHUS 32 CKOOKU 001Iero
MHOKUTEJIS, TPYNIHUPOBKYU CJIaraéMbIX, IPUMEHEHUs (HOPMYI COKPAIEHHOTO YMHOKEHUSI.

[TpumeHsaTs npeoOpa3oBaHMs MHOTOYIEHOB Ui PELIEHHs pPa3IM4YHbIX 3aJa4 M3 MaTeMAaTUKH,
CMEXHBIX IIPEIMETOB, U3 peaabHOU MPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHEH C HATypajdbHBIMM IOKa3aTesIMU  JUIsl  IIpeoOpa3OBaHMS
BBIpXKEHUH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemats nMHENHBIE YpaBHEHUs C OJHOM NEPEMEHHOW, MPUMEHss MpaBUJIa MEPEX0Ja OT MUCXOJHOIO
YpaBHEHHMSI K paBHOCWIbBHOMY eMy. [IpoBepsiTh, SIBNISETCS JIU YK CIIO KOPHEM ypaBHEHUS.

[TpumeHsTh TpadguyecKue METObI IPU PEIICHUH JIMHEHHBIX YPAaBHEHUH U MX CHCTEM.

[TonGupaTe mnpumepbl Map 4YWCEN, SBISAIOLMXCA pPELHICHHEM JHMHEWHOrOo YpaBHEHHUS C JABYMS
II€pEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpaduK JMHEHHOrO0 ypaBHEHHS C JABYMs IepeMEHHBIMHU,
MOJB3YSCh TPaUKOM, IPUBOAUTH IPUMEPHI PELLICHHUS YPaBHEHHSL.

Pemmath cuctemsl IBYX JTUHEHHBIX YPaBHEHUI C IByMS IME€PEMEHHBIMU, B TOM YHCIIE TpauyuecKH.

CocraBnsaTh M pewiaTh JUHEHHOE YpPaBHEHHWE WIJIM CUCTEMY JIMHEWHBIX YPABHEHUN IO YCIOBUIO
3a/1a4d, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3aJa4M ITOJIYYEHHBIN pe3yJIbTaT.

DOyHKIIMHA

N300paxaTh Ha KOOPAUHATHOW IPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJAUHATAM, JYUH,
OTPE3KU, HHTEPBAJIbl, 3alIMCHIBATH YMCIIOBBIE IPOMEKYTKU Ha alreOpandeckoM s3bIKeE.

OtmeuaTe B KOOPIMHATHOM IJIOCKOCTM TOYKHM IO 33JaHHBIM KOOpJAMHATaM, CTPOUTh TIpaduku
TuHEeHHbIX QyHKIUi. CTpouTh rpaduk GyHKIUH Y = [X|.

OnuceBaTh ¢ MOMOLIBI0 (PYHKINN W3BECTHBIE 3aBUCUMOCTH MEXAY BEIUYUHAMH: CKOPOCTh, BpEMS,
paccrosiHue, [IeHa, KOJIMYEeCTBO, CTOMMOCTbD, TPOM3BOUTEILHOCTD, BpeMsl, 00bEM pabOTHI.

HaxonuTth 3HaueHHE QYHKIIMH 110 3HAUYCHUIO €€ apryMeHTa.

[Tonumate Tpaduyeckuii cnocod mpencTaBleHUss W aHanmM3a WHQOpPMANWK, U3BJIEKATh W
MHTEPIPETUPOBATH HH(POPMAIHIO U3 I'Ppa(PUKOB peasbHBIX MPOI[ECCOB M 3aBUCUMOCTEH.

K koH1y oOyueHus B 8 kiacce o0ydaromuiics MOJIydUT CAEAYIONUME IPEAMETHBIE PE3YIbTaThL:

Yucaa v BBIYMCTIEHUS

Hcnonp30BaTh HadaJIbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX YMCEN /Il CpPaBHEHUS,
OKPYTJICHHSI U BBIYMCIIEHH, N300pa)xaTh JeHCTBUTENbHbIE YUCIAa TOYKAMU Ha KOOPIMHATHON MPSIMOM.



[TpuMeHATH MOHATHE apUPMETUYECKOrO KBaJApPaTHOIO KOPHs, HAXOAUTb KBAJIpaTHbIE KOPHH,
UCHOJb3ysl IPU HEOOXOAMMOCTH KaJbKyJATOp, BBINOJIHATH NPEOOpPa3oBaHUS BBIPAXKEHUH, COJIEpIKaLIUX
KBaJpaTHbIEC KOPHMU, UCIIOJIb3YsS CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3aKucH OOIBIIMX U MAJIBIX YHCEJI C TIOMOILBIO IECATUYHBIX ApoOell u creneHel uyucia
10.

AuredOpandecKkue BbIpasKeHUs

[IpuMeHsATh MOHSATHE CTENEHH C LENbIM I10Ka3aTelIeM, BBIIOJIHATH MPeoO0pa3oBaHUsl BBIPAKEHU,
COZIEPKAIIUX CTEIEHU C LIEJIbIM I10Ka3aTEIIEM.

BBINOMHATS TOXAECTBEHHBIE IPEOOpa30BaHUs pAallMOHAIBHBIX BBIPAXKEHMM HAa OCHOBE IPaBHII
JEeUCTBUI HaJ MHOTOWIEHAMH U alreOpandecKuMH IpOOSIMU.

PackiiagpiBaTh KBaJApaTHBIN TPEXUJIEH HA MHOKUTEIN.

[TpumenaTs MpeoOpa30oBaHus BBIPAXKEHHH I peIIeHUs pa3IUYHbIX 33/1a4 U3 MAaTEeMaTUKU, CMEKHBIX
MIPEIMETOB, U3 PEaTbHOMN NMPAKTUKHU.

YpaBHeHNs U HEPABEHCTBA

Pemats nuHeElHBbIE, KBaJpaTHbIE YPABHEHHsS W palUOHAJILHBIE YPaBHEHUs, CBOISLIMECS K HUM,
CHCTEMBI JIBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBoauTe mpoOCTEHIIME HCCAEAOBAHUS YPAaBHEHMM M CHCTEM YpPaBHEHMI, B TOM 4YHUCIE C
IpUMEHEHUEM TrpaduyecKuX IpeacTaBIeHUN (yCTaHaBIIMBaTh, HMMEET JIM YpaBHEHUE MWJIM CHCTEMa
YpaBHEHUH PELIEHUs], €CIU UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexoauTh OT ciOBECHOM (OPMYIMPOBKU 3ahauu K €€ aiaredpandeckol MOJENIH C IOMOILBIO
COCTaBJICHUsI YPaBHEHHsI WM CHCTEMBbl YPaBHEHUW, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y ITOJTy4YEHHBIN PE3yNbTar.

[TpuMeHATE CBOMCTBAa 4YMCIOBBIX HEPAaBEHCTB MJIs CPABHEHMs, OLIEHKH, pElIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOW IEPEeMEHHOM M UX CHCTEMBl, JaBaThb TpaHuecKyr HJUTIOCTPAI[MI0 MHOXECTBA
pellIeHUI HEpaBEHCTBA, CUCTEMbI HEPaBEHCTB.

DOyHKUNH

[Tonumath W HCHONB30BaTh (PYHKIMOHANbHBIE IOHATHS M SA3bIK (TEPMHHBI, CHMBOJHYECKHE
0003HaYEHNUs), ONPEAETATh 3HaUeHHEe (YHKIMU MO 3HAYCHUIO apryMEeHTa, OINpEeIeNiaTh CBOHCTBA (YHKIHH
1o ¢ rpaduky.

CtpouTts rpaduku 3MeMeHTapHbIX QYHKIUN BUaa:

y=k/x, y=x2,y=x3,y = x|, y = Vx, onmchIBaTh CBOCTBA YHCIOBOI HYHKIMH 110 €& TpaduKy.

K xoHIly 00yueHus B 9 kiacce 00ydaronuiics MOJyYUT CIEAYIOUIME IPEAMETHBIE Pe3yJIbTaThl:

Yucia v BBIYHCTICHUSA

CpaBHUBATh U yNOPSAA0YUBATh PALlMOHAIBHBIE M MPPALIMOHAJIBHBIE YNCIIA.

BeinonHaTh apudmMeTnieckue 1eiCTBHs C palliOHAIbHBIMU YMCIAMHU, COYETAas yCTHBIE U MHChMEHHbIE
MIPUEMBI, BBIIIOJIHATH BBIUUCICHUS ¢ MPPALMOHATIbHBIMH YU CIAMM.

HaxonuTe 3Ha4eHMs CTENEHEN ¢ LEIbIMU ITOKA3aTEIsIMU U KOPHEH, BBIYMCIIATh 3HAYEHUS YUCIIOBBIX
BBIPAKECHUH.

OKpyrisiTe JEHCTBUTENBHBIE YHCIA, BBIIOIHATH IPUKHUIKY peE3ylbTaTa BBIYHUCICHUH, OLEHKY
YUCIJIOBBIX BBIPAXKCHUM.

YpaBHeHusI 1 HEPaBEeHCTBA

PemaTh nuHeiiHbIe ¥ KBaJpaTHbIC ypaBHEHUs, yPaBHEHUS, CBOJIALIMECS K HUM, ITPOCTEHIMe TpoOHO-
palOHaIbHbIE YPaBHEHMSL.

Pemath cucTeMsl IByX JIMHEHHBIX YPaBHEHUH C ABYMs IIEPEMEHHBIMU U CUCTEMBI IBYX YpaBHEHUI, B
KOTOPBIX OJJHO YPABHEHUE HE SIBIIACTCA JIMHEHHBIM.

Pemarh TekcTOBbIE 3aAaun anredpandeckKuM CIOcOOOM € MOMOIIBIO COCTABJICHUS YPaBHEHUS WU
CUCTEMBI IBYX YPaBHEHUN C ABYMS IIEPEMEHHBIMHU.



IIpoBoauTe mpOCTEHIIME MCCAEAOBAHUSA YPAaBHEHMM M CHCTEM YpaBHEHMI, B TOM 4YHCIE C
IpUMEHEHHEM TrpaduyecKuX IpeacTaBieHU (yCTaHaBIMBaTh, HMMEET JIM YypaBHEHUE MWJIM CHCTEMa
YpaBHEHUH pELIeHMs], €CJIM UMEET, TO CKOJIbKO, U IIPOoUEe).

Pemath smHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pa)kaTh pPELIEHHE HEPAaBEHCTB Ha
YHUCIIOBOM MPSIMOM, 3aIIMCBIBATh PEILIEHUE C IOMOILBIO CUMBOJIOB.

Pemate cucTembl JIMHEWHBIX HEPAaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOIIME KBaJApaTHOE
HEpaBEHCTBO, U300paXkaTh PEIICHUE CHCTEMbl HEPABEHCTB HAa YHMCIOBOH HPSAMOM, 3allMCHIBATh PELICHUE C
ITOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUN PA3JIMYHBIX 3a71a4.

DOyHKUMH

Pacno3naBaTh (QyHKIMM H3ydyeHHBIX BHIO0B. [loKa3pIBaTh CXEMaTHUYECKH pACHOJIOKEHHE Ha

KOOPJIUHATHOM TIOCKOCTH rpadukoB ¢pyHkuui Buma: Yy =KX,y =kx + b,y =k/x,y=ax2+bx+c,y =x3,y
=, Y = |X|, B 3aBHCEMOCTH OT 3HaUeHHIT KO3()HUIIMEHTOB, OMICHIBATE CBONCTBA (DYHKIIHIL.

Crpouth u M300pa’kaThb CXEMAaTH4ECKH Ipauky KBaJIpaTHUHBIX (YHKIIHMH, OMUCBIBATH CBOWCTBA
KBaJIpaTHUHBIX (DYHKIMI 110 UX rpadukam.

PacriozHaBaTh KBaipaTHYHYIO (DyHKLHIO 110 (hopMyJie, IPUBOAUTE IIPUMEPDI KBAAPATUUYHBIX (PYHKIIMIT
U3 peabHON KU3HU, GU3UKU, TEOMETPHUH.

YucaoBblie NOCTECA0BATEIBHOCTH H MIPOTPECCUH

Pacnio3naBaTh apr(pMETHUECKYIO U T€OMETPUYECKYIO IPOrPECCUU TP Pa3HbIX Coco0ax 3adaHMusl.

BbIMONHATS  BBIUKCIEGHHS C  HCIOJb30BaHHMEM (OpMysl n-ro uwieHa apuMeTHYecKod H
r€OMETPUYECKOM IPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxath 4iIeHbI 10CIEI0BATEILHOCTH TOYKAMU Ha KOOPIAMHATHON MIIOCKOCTH.

Pemats 3aaun, CBA3aHHBIE C YUCIOBBIMU I1OCIIEA0BATEIbHOCTAMH, B TOM YHUCIE 33]a4l U3 PEabHON
KHM3HH (C UCMOIb30BaHUEM KAJBKYJIATOPA, IIU(PPOBBIX TEXHOIOTHI).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecrBo yacos JIEKTPOHHBIE
HaumeHnoBanue
Ne (uugposbIe)
pa3ieioB U TEM Konrpoabsnsie | IIpakTuyeckue
n/n Bcero oOpa3oBare/bHbIE
NporpamMmabl padoThbI padoThbI
pecypcsl
Yucna n
1 BBIYMCIICHHUSI. o5 1 bu6moreka [JOK
Paumnonansubie https://m.edsoo.ru/7f415b90
qyucia
) Anrebpanyeckue 97 1 bu6mmotexa [IOK
BBIpaKCHUS https://m.edsoo0.ru/7f415b90
3 YpaBHeHUS U 20 1 bubmuotexa [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
K
4 - Oa(();f:;mm 1 24 1 bu6moreka [JOK
P ] https://m.edsoo.ru/7f415b90
DOyHKIUH
5 [ToBTOpEHue n 6 1 bubmuotexa LIOK
00001eHne https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
YACOB I10 102 5 0
[TPOI'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoanuyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBanue
Ne (uudpossbie)
pa3iesioB U TEM Konrpoabnbie | Ilpakruyeckue
n/n Bcero oOpa3oBarejbHbIE
NporpaMmabl padoThI padoThI
pecypchbl
Yucna u
BEIYHCIICHHUSL. bub6muorexa IIOK
1 15
KBanpaTusie https://m.edsoo.ru/7f417af8
KOpHHU
Yucna u
5 BEIYHCIICHHUS. 7 bub6muorexa IIOK
CreneHb ¢ EIbIM https://m.edsoo.ru/7f417af8
MoKa3aTernemM
Anrebpanyeckue
3 BBIPAJKECHHUS. 5 1 bubmmoreka LIOK
KBanpaTHsbrii https://m.edsoo.ru/7f417af8
TPEXWICH
Anrebpanveckue
4 BBIPAKCHUS. 15 1 bu6motexa [IOK
Anredpandeckas https://m.edsoo.ru/7f417af8
JpoOb
VYpaBHeHus u
5 HEPaBEHCTBA. 15 1 bu6motexa [IOK
KBanpatasie https://m.edsoo.ru/7f417af8
ypaBHEHHS
YpaBHeHUS U
6 HEPABEHCTBA. 13 bu6motexa [IOK
Cucrembl https://m.edsoo.ru/7f417af8
ypaBHEHUM
7 ysa;sH:HCHﬂ:I 12 1 bubmmoreka [JOK
HEepaBEHCTBA.
3 https://m.edsoo.ru/7f417af8
HepaBenctsa
O} .
3 OZII;;(;I:I:/IIG 5 bub6mmoreka [JOK
https://m.edsoo.ru/7f417af8
TTOHATUS
@yHKIUH.
9 Yrie1oBLIe 9 bubmmoreka [{OK
https://m.edsoo.ru/7f417af8
GbyHKIIUN
10 [ToBTOpEHUE N 6 1 bu6mmoteka [IOK
00001IeHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO
YACOB I10 102 5 0
[TPOIT'PAMME



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

9 KJIACC

KoauuecTBO yacoB JJIEKTPOHHbIE
Ne HaumeHoBaHue
(uudposbIe)
n/ | pa3ienoB u TeM Becer | Kourpoashbl | Ilpakruuecku
oOpa3oBare/bHbIE
1 NMPorpaMMal 0 e padoThI e padoThI
pecypchbl
q
mena Bu6miorexa [TOK
1 BHLUIHCHeHM' 9 https://m.edsoo.ru/7f419d0
JleficTBUTEIbHBIE 3
qucia -
¥/ pABHEHI 1 bubmmotexa [IOK
2 Hepaperoina. . 14 1 https://m.edso0.ru/7f419d0
VYpaBHEeHUS C OJHOMI 3
TepeMEHHOU -
YpaHeHus i bu6moreka [JOK
3 HEpABCHETEA. 14 1 https://m.edsoo.ru/7f419d0
Cucremsbl 8
YPaBHEHHI -
VYpaBHeHus U bubmoteka [JOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo0.ru/7f419d0
HepaBenctBa 8
bu6moreka [JOK
5 OyHKIUU 16 1 https://m.edsoo.ru/7f419d0
8
UwucnoBsie bu6moreka [JOK
6 II0CJIEIOBATEILHOCT 15 1 https://m.edsoo0.ru/7f419d0
H 8
IToBTOpEHUE,
506 bu6moreka [JOK
7 OOODIIEHIE, 18 1 https://m.edsoo.ru/7f419d0
CHUCTEMAaTH3aIHS g
3HAHHHI -
OBLIEE KOJIMYECTBO
YACOB T10 102 6 0
I[TPOITPAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




INIOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
Ne
Tema ypoka KosnuecrBo
n/n
4yacos
1 IToHsiTHE paIMOHANIBLHOT O YMCTIA 1
2 ApudmeTnueckue 1elCTBUS C PallMOHAILHBIMH YUCIAMU 1
3 ApudmeTnueckue IelCTBUS C PallMOHATFHBIMH YUCIAMU. 3aKperieHIe 1
4 ApudmeTnueckue 1ecTBUS ¢ pallMOHAILHBIMH yuciaaMu. [ToBTopenue 1
) Apudpmernueckue IeHcTBUS C pallMOHAIBHBIME Yrcaamu. O6001eHne 1
6 ApudmeTnueckue neicTBUA ¢ pallMOHATLHBIMU YuciaMu. Pemenue 3ana4 1
7 CpaBHeHMeE, yNIOPsIOUMBAaHUE PallMOHAIBHBIX YUCEI 1
8 CpaBHeHHMe, yIOPsIOYMBaHUE PAllHOHATBHBIX YK CeN. 3aKperieHre 1
9 CpaBHeHuMe, ynops1ouuBaHie pallioHalIbHbIX yncen. O6o0menne 1
10 Omnpeznenenue CTENEHU ¢ HATYPaJIbHBIM ITOKa3aTeaeM 1
11 Crenesb ¢ HaTypajbHBIM IIOKa3aTEJIEM. 3aKpeICHHE 1
12 Crenenb ¢ HaTypaJbHBIM NOKa3aTeneM. [loBTopenue 1
13 Crenenb ¢ HaTypaJbHBIM MOKa3aTesneM. O600IeHne 1
14 CrerneHb ¢ HaTypaJIbHBIM ITOKa3aTEIIEM. 1
15 Pemienne ocHOBHBIX 3a71a4 Ha APOOU, TPOIICHTHI U3 PEabHON MPAKTUKU 1
16 Pemenne ocCHOBHBIX 3a/1a4u Ha ApOOH 1
17 [IporeHThI U3 peanbHON MPAKTUKU 1
18 Penienne OCHOBHBIX 3a71a4 Ha APOOH, MPOLIEHTHI U3 pPeaIbHON MPAKTUKH. 1
3akperieHue
19 [Tpu3HaKK IETMMOCTH, pa3JIOKEHUST HA MHOKHTEIN HATYPAITbHBIX YHCE 1
20 [Tpu3HaKu AETMMOCTH, Pa3JIOKEHUS HA MHOXKHTENI HATYPaJIbHbIX YHCE. 1
3akperieHue
21 Peanbuble 3aBucumoctu. [Ipsamas n oOpatHas nIponopLUuOHaIbHOCTH
22 PeanbHble 3aBUCHMOCTH
23 [Ipsimast u oOpaTHast IPONOPLUOHATBHOCTH 1
24 Peanbubie 3aBucumoctu. [Ipsamas u oOpaTtHas mpornopLUuOHAIEHOCTH. 1
3akperieHue
25 KonTtponbshas padota no Teme "Parnuonanbibie uncia" 1
26 BykBeHHbIE BhIpaKEHUS 1
27 [Tepemennsie. JlonmycTruMbie 3HaUEHHS TEPEMEHHBIX 1
28 ®opmyibl. Pemenue 3agau 1
29 ®opmyibl. bykBeHHBIE BBIpaKEHHS 1
30 [IpeobpazoBanue OYKBEHHBIX BBIPaXKEHUH, PACKPBITHE CKOOOK U MPHUBEACHUE 1
MOAOOHBIX ClIaraeMbIX
31 [IpeobpazoBanue OyKBEHHBIX BBIPAKEHUIN 1
32 PackpbiTie cko0OK U MpUBeIEHUE MTOJOOHBIX ClIaraeMbIX




[IpeobpazoBanue OyKBEHHBIX BbIPaXKEHUI, pACKPBITHE CKOOOK U MPHUBEACHUE

33 1
NOJOOHBIX ClIaraeMbIX. 3aKperieHue
34 CBolicTBa CTENEHU C HATYpaJIbHBIM MTOKa3aTEIEM 1
35 CBolicTBa CTENEHU C HATYyPAJIbHBIM ITOKa3aTesieM. 3aKperieHue 1
36 CBolicTBa CTENEHU C HATypaJbHBIM TTOKazatesneMm. O0o0eHne 1
37 Omnpenenenre MHOTO4JIEHA 1
38 MHorousensl. Pemenue npumepos 1
39 CnoxeHue, BBIMUTAaHUE, YMHOXKEHHUE MHOT'OUYJICHOB 1
40 CrnoxxeHne MHOTOYJICHOB 1
41 Brruntanue MHOrO4JIEHOB 1
42 YMHOXEHHE MHOTOYJICHOB 1
43 @opMyJIbI COKPALIEHHOIO YMHOXKCHUS 1
44 dopMyJIbl COKPAIIEHHOTO0 YMHOKECHHSI. 3aKperIeHN e 1
45 @opMyJIbl COKPAIIEHHOIO YMHOKEHHU. [loBTOpEeHue 1
46 dopMmyIibl coKpaméHHOro yMHokeHus. O6o001eHne 1
47 @opMyIIbl COKPAIEHHOIO0 YMHOXKEHM. Pemenne npumepos 1
48 PasnoxeHne MHOTOYJICHOB HA MHOXKHTEIH 1
49 PasnojxeHne MHOrO4JIEHOB HA MHOXKHUTENH . 3aKperjieHue 1
50 PaznoxxeHue MHOTO4JICHOB Ha MHOXKUTENH . [ToBTOpEeHME 1
51 Pasnoxenne MHOro4seHoB Ha MHOXkHTENH. O0001IeHNE 1
52 KontponsHas padota no teme "Anrebpanueckre BhIpaxeHus " 1
53 YpaBHeHUe, paBUia MpeoOpa3oBaHMs YPaBHEHHS], PABHOCHILHOCTh YpaBHEHUN 1
54 JIuneiiHoe ypaBHEHUE C OJJHOW EPEMEHHOM, pelleHrne JMHEHHBIX YpaBHEHU 1
95 JIuHelHOE ypaBHEHUE C OJHON IEPEMEHHOU 1
56 Pemenne nMHEWHBIX ypaBHEHUN 1
S7 Pemenue 3a1a4 ¢ nOMOIIbIO ypaBHEHUH 1
58 Pemenue 3amau ¢ moMonIb0 ypaBHEHUH. 3aKpericHue 1
59 Pemenue 3aau ¢ nomompio ypaBHeHuil. [loBTopeHne 1
60 Pemenue 3amau ¢ moMmonipio ypapHeHuii. O6o0menne 1
61 JIuneitHOE ypaBHEHHE C IBYMS IEPEMEHHBIMHU U €0 TpaduK 1
62 Jluneiinoe ypaBHEHUE C IByMs IIEPEMEHHBIMU U ero rpaduk. 3aKperieHue 1
63 Cucrema ByX JIMHEHHBIX YPaBHEHUH C JBYMS IIEPEMEHHBIMH 1
64 Cucrema AByX JTMHEUHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU. 3aKpEIJIeHHE 1
65 Cucrema IByX JIMHENUHBIX YPABHEHUH € IByMs epeMeHHbIMU. [ToBTOpEHNE 1
66 Cucrema nByX JMHEHHBIX YpaBHEHUH C IByMs mepeMeHHbIMu. O0001ieHme 1
67 Pemenue cuctem ypaBHeHUH 1
68 Pemenue cucrem ypaBHeHuil. 3akperieHue 1
69 Pemenue cuctem ypaBHenuii. [loBTopenue 1
70 Pemenue cucrem ypasHenuii. O6001uieHue 1
71 Penrenue 3aau ¢ MOMOIIBIO CHCTEM YpaBHCHHIH 1




72

KonTponpHas padora o Teme "JIunelinbie ypaBHeHUS "

1
73 Koopaunara Touky Ha psMoi 1
74 UucaoBbie MPOMEXYTKH 1
75 UYucnoBble NPOMEKYTKHU . 3aKpeIieHne 1
76 PaccrosiHue Mexx1y AByMsl TOYKaMU KOOPJUHATHON MIPSAMOM 1
77 PaccrosHue mexay 1ByMs TOUKaMU KOOPIMHATHON MPSIMON. 3aKperuieHne 1
78 [IpsiMmoyrosibHas cucTeMa KOOPAMHAT Ha IJIOCKOCTH 1
79 [IpssMmoyronibHas cucTeMa KOOPAUMHAT Ha TJIOCKOCTH. 3aKpEIJICHUE 1
80 [Tpumeps! rpaukoB, 3aJaHHBIX HOPMYITaAMU 1
81 [Tpumeps! rpadukoB, 3aJaHHBIX GOpMyTIaMu. 3aKpernieHe 1
82 [Tpumeps! rpadukos, 3agaHHbIX Gopmynamu. [loBTopenne 1
83 [Tpumepsnl rpadukoB, 3ananHbX Gopmynamu. O6o0IICHHE 1
84 Urenue rpaukoB peajabHbIX 3aBUCUMOCTEN 1
85 Urenne rpauKoB peajJbHbIX 3aBUCUMOCTEHN. 3aKperieHHEe 1
86 [Tonsitue pynkuun 1
87 I'paduk pyHKIIHMA 1
88 CaoiicTBa pyHKIUI 1
89 CpoiicTBa QyHKIHiA. 3aKpernieHue 1
90 Jlunelinas QyHKIUSA 1
91 Jluneiinas ¢yHKus. 3aKpernieHue 1
92 IToctpoenue rpaduka TMHEHHON QYHKIIUH 1
93 [Toctpoenue rpaduka muHEHHOW QyHKIIMH. 3aKperieHNe 1
94 I'paduk pyHkmm y =x| 1
95 I'paduk dpynkum y =[x|. 3akpenienue 1
96 Kontponbnas padora no teme "Koopaunats! u rpapuku. @ynkuun" 1
97 [ToBTOpEHME OCHOBHBIX MOHSATUH U METOJIOB Kypca 7 Kitacca, 00001eHrue 3HaHU | 1
98 [ToBTOpEHME OCHOBHBIX MOHATHI U METOIOB Kypca 7 Ki1acca 1
99 OO6o0mieHne 3HaHu Kypca 7 Kiacca 1
100 [ToBTOpEHNE OCHOBHBIX MOHATUH U METOZI0B Kypca 7 Kilacca, 0000111eHue 3HaHu! 1
101 Hrorosast KOHTpoJIbHAS paboTa 1
102 [ToBTOpEHNE OCHOBHBIX MOHATUH U METOAOB Kypca 7 Kiacca, 00001eHre 3HaHui 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102




8 KVIACC

Ne KoauuecTrBo
Tema ypoka
n/n 4acoB
1 KBazpaTHbIil KOpEHB W3 YK CIa 1
2 [Tonatue 06 uppanoHaIbLHOM YHCIIE 1
3 Jecsituanbie TPUOIMKEHUS MPPAIIIOHATIBHBIX YUCET 1
4 Jecstrnunble TpuOIMKEHUS MPPAIlIOHATIBHBIX YUCe. 3aKperieHne 1
5 JleicTBUTENbHBIC YUCIIA 1
6 CpaBHeHHE ENCTBUTENBHBIX YUCET 1
7 CpaBHeHME JEHCTBUTENBHBIX YUCEN. 3aKperieHne 1
8 ApudMeTHnuecKkrii KBaJIpaTHBI KOPEHb 1
9 VYpaBHeHue Buja x> = a 1
10 CBoiicTBa apu(PMETHUYECCKUX KBAJIPATHBIX KOPHEH 1
11 CaoiicTBa apumMeTnueckuX KBaJIpaTHbIX KOpHEN. 3aKkperieHue 1
12 [TpeoOpazoBaHue YNCIOBBIX BBIPAXKEHHI, COAECPIKALNX KBaAPATHbIE KOPHU 1
13 [Ipeobpa3zoBaHre YUCIOBBIX BBIPAKEHUM 1
14 [TpeoOpazoBaHuE YNCIOBBIX BBIPAXKEHHI, COAECPIKALINX KBAAPATHBIE KOPHU . 1
3aKperieHue
15 [TpeoOpazoBaHUE YNCIOBBIX BBIPAXKEHHH, COASPKAINX KBAIPATHBIC KOPHH. 1
Ob6o0mieHne
16 CreneHb ¢ LEJIbIM IIOKa3aTeleM 1
CrannapTHas 3anuch yncia. PazMepbl 00bEKTOB OKpYXKaroIiero Mupa (ot
17 AJIIEMEHTAPHBIX YACTHUIl 0 KOCMUYECKUX 00BEKTOB), JITUTEIBHOCTD MPOLIECCOB B 1
OKPY’KaloIlleM MUpE
18 CBOJCTBA CTEIEHHU C LEJIBIM [T0Ka3aTeIEM 1
19 CBoliCTBa CTENEHU C LIEJIbIM [T0Ka3aTeIeM. 3aKpeIuieHue 1
20 CBoiicTBa CcTeneHu ¢ 1eNbIM Moka3aresneM. [loBTopenue 1
21 CBoiicTBa cTeneHu ¢ 1enabM nokasareiaeMm. O0o0ieHue 1
22 CBoiicTBa CTENEHH C LeNbIM MoKa3aTesneM. Pemenne 3a1au 1
23 KBanpatublif Tpéxuiex 1
24 KBagpatHblil TpéxuiieH. 3akpernieHue 1
25 PaznoxeHue kBagpaTHOro TpEXuieHa Ha MHOXUTEIN 1
26 PaznoxxeHue KkBajpaTHOro TPEXUJIEHAa Ha MHOXHUTEIH. 3aKperieHue 1
97 KontponeHas pabora no remam "KBagpataeie kopau. Ctenenu. KBagpaTtHblit 1
TpexuseH"
28 Anrebpanyeckas 1po0b
29 JlonycTuMble 3HaYCHUS TIEPEMEHHBIX, BXOISIIUX B ajdreOpandecKie BhIPaKeHUs 1
30 JlommycTrMble 3HAYEeHUSI IEPEMEHHBIX, BXOSIINX B aJreOpandecKrue BEIPaK CHUSI . 1

3akpenieHue




31 OCHOBHOE CBOMCTBO aJireOpandecKkor 1poou 1
32 Coxkpatenue npooeit 1
33 Coxkpauienue apodeil. 3akperieHue 1
34 Coxkpamrenue apoboeii. [loBropenue 1
35 CrnoxeHne, BBIYMUTaHUE, YMHOKEHUE U JISJICHHE anredpandeckux apodeit 1
36 CrnoxeHue anredpandeckux Apooeit 1
37 Brerauranue anreGpandeckux qpodeit 1
38 YMHOXEHHE U JIeJIeHN e anre0pandeckux qpooei 1
39 ITpeoOpa3zoBanue BeIpakeHUH, coAepkKaIIMX alredpandeckrue Apoou 1
40 [TpeoOpazoBanue BeIpakeHUH, CoepKalUX anredpandeckue Jpoou. 1
3akperieHue
41 [TpeoOpazoBanue BeIpakeHUH, COEpPKALMX adredpandeckue Jpoou. 1
O60061eHne
42 KonTpomnbHas pabora o Teme "Anredpandeckas 1poos" 1
43 KBanpaTtHoe ypaBHEHHE 1
44 HenosHoe kBajipaTHOE ypaBHEHHUE 1
45 Henonnoe kBagpaTHOE ypaBHEHUE. 3aKpeIlJIeHUE 1
46 ®dopmylia KOpHEH KBaJIpPaTHOTO YpaBHEHUS 1
47 ®opMya KOpHEH KBAaJPAaTHOI'O YPaBHEHUs. 3aKpeIlJICHUE 1
48 ®dopmyna KopHer KBagpaTHOro ypaBHeHus. O0001meHne 1
49 Teopema Buera 1
50 Teopema Bueta. 3akperuienue 1
51 Pemenue ypaBHeHUM, CBOASIINXCS K KBAJIPATHBIM 1
52 Pemenue ypaBHeHUi, CBOASIIMXCS K KBaIpaTHBIM. 3aKpeIUIeHNe 1
53 [TpocTeiimme 1poOHO-pallnOHAIbHBIE YPABHEHUS 1
54 [Ipocreiimue 1poOHO-pallOHATBHBIC YPaBHEHUS. 3aKpEIUICHHE 1
55 PemreHre TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO KBAJPAaTHBIX ypaBHEHUI 1
56 PerieHre TeKCTOBBIX 3a/1a4 € MOMOIIBIO KBAJAPATHBIX YPaBHEHHH. 3aKpenieHue 1
S7 KonrtposnpHas pabora no reme "KBagpatHsie ypaBHeHus" 1
58 JluneliHoe ypaBHEHHE C ABYMs MTEPEMEHHBIMH, €ro rpauk, MpUMephl pelIeHHs 1
YpaBHEHUH B LIENbIX YHCIAX
59 JluneliHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU 1
60 JluneitHoe ypaBHEHHUE ¢ IBYMS ITIEPEMEHHBIMH, €ro rpaduk
61 Pemenue cucrem AByX JMHEMHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU 1
62 Pemenue cucrem AByX JTMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU . 1
3akperieHue
63 Pemenue cuctem AByX JMHEMHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMH. 1
O60061eHue
64 IIpumepsl pelIeHns] CUCTEM HEJIMHEWHBIX YPABHEHUHN € ABYMs IEPEMEHHBIMU
65 [Tpumeps! peneHns CHCTEM HEJIMHEWHBIX YPaBHEHUI ¢ JIBYMsI IEPEMEHHBIMH . 1




3akperieHue

I'paduueckast vHTEepIpeTalUs YpaBHEHUS C ABYMsI IEPEMEHHBIMU U CUCTEM

06 JVHENHBIX YPAaBHEHUH C IBYMs I1IEPEMEHHBIMU 1
67 I'paduueckast uHTEpHpETALMsI ypaBHEHUS C IByMsI [1IE€PEM EHHBIMU 1
68 Perienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM YPaBHEHUN 1
69 PermieHne TeKCTOBBIX 3a/1a4 C TOMOIIBIO CUCTEM YpaBHEHHH. 3aKpernieHne 1
70 Pemenue TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM ypaBHeHuU. O000eHNe 1
71 UucnoBele HEPABEHCTBA U UX CBOMCTBA 1
72 YucnoBble HEpaBEHCTBA M X CBOMCTBA. 3aKperieHHe 1
73 HepaBeHCTBO ¢ 0J1HOM IEPEMEHHON 1
74 JInHeliHbIe HEPABEHCTBA C OJHOW IIEPEMEHHON U UX PELICHUE 1
75 JluneliHble HEpaBEHCTBA C OIHOM EepEMEHHON U UX pellleHUe. 3aKpeIieHne 1
76 JluHeiiHbIC HEpABEHCTBA C OJTHOM MepeMEeHHON U uX pemieHue. O6odmeHne 1
77 Cucrembl TMHEWHBIX HEPABEHCTB C OJHOM EPEMEHHON U UX pElLlIeHHUE 1
78 Cucrembl TMHEHHBIX HEPABEHCTB C OIHON MEPEMEHHOH U UX pelIeHue. 1
3akpernieHue
79 CucreMsl TMHEHHBIX HEPABEHCTB C OJHON IIEPEMEHHON U UX PEILICHHUE. 1
IToBTOpEHue
80 N300paxeHne pereHus JIMHEIHOro HepaBeHCTBa U UX CUCTEM Ha YUCJIOBOM 1
PSMOI
81 N300pakeHne peleHns JMHEHHOT0 HepaBeHCTBa U UX CUCTEM Ha YHCIIOBOM 1
npsiMoil. 3akpenieHue
82 KontponeHas pabora o remam "HepaBenctBa. Cuctemsbl ypaBHEHH" 1
83 [TonsiTre pyHKIMK 1
84 O6nacTh onpeaeneHrs U MHOKECTBO 3HAUeHUH (yHKITHH 1
85 Crnioco6sl 3ajaHus QyHKIMH 1
86 I'paduk dpyHKIINN 1
87 CaoiicTBa pyHKIIMH, UX OTOOpaXxKeHue Ha rpaduke 1
88 Urenue u noctpoeHue rpapukoB GyHKIHI 1
89 [Tpumeps! rpapukoB GyHKLINH, OTpaKaIOIIUX PEAJIbHBIE TPOLIECCHI 1
90 @OyHKIMH, ONUCHIBAIOLINE IPAMYIO U OOPATHYIO ITPOIOPLIMOHAIBHBIE 1
3aBUCUMOCTH, UX Ipaduku
91 Omnpenenenue runepo obl 1
92 ['unepOomna. 3akpenieHue 1
93 I'paduk pyHKIUN Y = X? 1
94 I'paduk dhyHKIMN Y = X2, 3aKperieHne 1
95 OyHKIMH y =X2, yu= x3, y =YX, Y = [x|; rpaduueckoe perieHre ypaBHeHU U 1
CHCTEM ypaBHEHUH
96 Oynknnm y =x2, y = X%, y = VX, Y = [X|; rpaduueckoe pemieHre ypaBHeHUN U 1
CHCTEM ypaBHEHUN. 3aKpeIuieHne
97 [ToBTOpEHNE OCHOBHBIX MOHSTUH U METOA0B KYpCcOB 7 U 8 KJ1accoB, 0000IIeHHE 1




3HAHUH

98 HOBTOPGHI/IC OCHOBHBIX MOHSITUA U METOJIOB KYpcoB 7 U 8 KiaccoB, 06001eHre 1
3HaHUI

99 HOBTOP@HHC OCHOBHBIX IOHSITHIH U METOJ0B KypcoB 7 M 8 KJIacCOB, 0000IIICHIE 1
3HaHUU

100 HOBTOPGHI/Ie OCHOBHBIX MOHSITHA U METOOB KYpPCOB 7 U § KJIacCOB, 0000IICHNE 1
3HaHUI

101 WroroBast KOHTpoJIbHAs paboTa 1

102 HOBTOPCHI/IC OCHOBHBIX TOHSITHA U METOJ0OB KYpCcOB 7 U 8 KJIacCOB, 0000IIICHIE 1
3HaHUI
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9 KJIACC

Ne KosanuecrBo
Tema ypoka
n/n 4acoB
1 ParnmonanbHbIe UKcia, HPPALMOHAIBHBIC YHCIIA, KOHEYHBIE U O€CKOHEYHBIE 1
JECSITUYHBIE APOOH
) MHOXeCTBO AEHCTBUTENBHBIX YNCEN; e CTBUTENbHBIC YN Cla KaK 0€CKOHEUHbIe 1
JECSITUYHBIE APOOH
3 B3auMHO 0JHO3HAUYHOE COOTBETCTBUE MEX]ly MHOXKECTBOM JEHCTBUTEIbHBIX 1
4HCEJI U MHOKECTBOM TOYEK KOOPIAUHATHOU NIPSAMOMN
4 CpaBHeHME EeHCTBUTENbHBIX YHCell, apupMeTHIeCKHEe JEHCTBUS C 1
NeWCTBUTEIBHBIMH Y CIIAMU
5 [TpubmmxEHHOE 3HAaUEHUE BETMYHHBI, TOYHOCTH IMPUOIIFIKCHUS 1
6 OxkpyrieHne 9ucen 1
7 OkpyriieHue yncen.3akperieHue. 1
8 IIpuknka 1 OLEHKA pe3yIbTATOB BBIYU CICHUN 1
9 O606meHne Tembl"TIpukniKa 1 OllEHKA pPe3yJIbTaATOB BHIYMCICHHH'" 1
10 JluneitHoe ypaBHEHUE. 1
11 Petiennie ypaBHEHUM, CBOJSIIIMXCS K JTUHEHHBIM 1
12 KBajparHoe ypaBHEHHE. 1
13 Pemenue ypaBHeHUM, CBOASIINXCS K KBAJIPATHBIM 1
14 bukBanpaTHble ypaBHEHUS 1
15 Perenne OMKBaapaTHBIX ypaBHEHUI 1
16 [Tpumeps! penieHus: ypaBHEHUI TpeThel cTeneHeil pa3nokeHneM Ha MHOKUTEIH 1
17 IIpumepsl pelieHns] ypaBHEHUM Y€TBEPTOU CTEIIEHEN Pa3IOKEHUEM HA 1
MHOKHTEIN
18 Pemenue npoOHO-palimOHAIBHBIX YPaBHEHUH 1
19 3akpenieHue Tembl "Pemenne 1poOHO-palliOHAIbHBIX ypaBHEHUI" 1
20 PerieHre TeKCTOBBIX 3a/1a4 HA JBUKEHUE alredpanyecKuM METOA0M 1
21 Pemenue TeKCTOBBIX 3a/1a4 HA COBMECTHYIO paboTy anredpandecKuM METOI0M 1
22 Pemmenue TeKCTOBBIX 33/1a4 aare0pandecKuM MeTO10M 1
23 KonrtponsHas padora mo reme "YpaBHEHUS C OHON TIepeMeHHON" 1
24 VYpaBHeHUE ¢ ABYMsI TEPEMEHHBIMHU 1
25 VYpaBHEHUE C IBYMS IEPEMEHHBIMU U €ro rpaux 1
26 Cucrema IByX THHEHHBIX YPaBHEHUH C IBYMS II€PEMEHHbIMH 1
27 CucreMa JByX JIMHEWHBIX YPAaBHEHUN C ABYMS IEPEMEHHBIMHU U €€ PEIICHHE 1
28 Pemenue cucTeMsl IBYX JIMHEWHBIX YPABHEHUN C ABYMS [I€PEMEHHBIMU 1
29 Pemenue cuctemMbl JBYX JIMHEWHBIX YPABHEHUN C ABYMS IE€PEMEHHBIMU 1
pa3NUYHBIMU CIOCOOaMU
30 Pemenue cucrem AByX ypaBHEHUH, OJHO U3 KOTOPBIX JMHEHHOE, a IPYroe — 1

BTOPOM CTENEHU




Pemienue cucteM qByX ypaBHEHUH, OHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —

31 . 1
TpeTbel CTeneHH
32 Pemienue cucreMm ypaBHeHUN 1
33 O6o006menue no Teme "Penienne cucrtemM ypaBHeHHH" 1
34 ['paduueckast UHTEpIpeTaLUs CUCTEMbI YPAaBHEHUH € ABYMsI I€pEMEHHBIMU 1
35 Pemenue TEKCTOBBIX 3a/1ay Ha JABHKEHHUE 110 BOJIC are0panvyecKuM Crocooom 1
36 Perienre TeKCTOBBIX 3a/1a4 C MOMOIIBIO CUCTEM YpaBHEHUN 1
37 KontponsHas padora mo reme "Cuctemsl ypaBHEHHIT" 1
38 YuciaoBble HEpaBEHCTBA 1
39 CBoliCTBa YHCIIOBBIX HEPABEHCTB 1
40 JIuneitHble HEpaBeHCTBA 1
41 Pemenue TMHEMHBIX HEPABEHCTB C OJHON NEPEMEHHON 1
42 JInHeliHbIe HEpABEHCTBA C OJTHOW MEPEMEHHOW U UX PEIICHHUE 1
43 Cucrembl TMHEWHBIX HEPABEHCTB C OJIHOW NEPEMEHH O 1
44 Pemenune cuctem MMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON 1
45 CucreMsl TMHEMHBIX HEPABEHCTB C OJHOM MIEPEMEHHON U UX PEILICHUE 1
46 KBaapaTHbie HepaBeHCTBA 1
47 Pemenue kBajpaTHBIX HEPaBEHCTB 1
48 Perienrie KkBapaTHBIX HEPABEHCTB C MOMOIIBIO CUCTEM 1
49 Pemenue kBajpaTHBIX HEPABEHCTB METOAOM MHTEPBAJIOB 1
50 KBazpaTHbie HEpaBEHCTBA U UX PELIECHUE 1
51 I'paduueckast uHTEpHpeTaMs HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMS 1
NepeMEeHHBIMU
52 O6o6maromuit ypok o teme "HepaBencrna" 1
53 KontponeHas pabora no reme "HepaBencrtsa" 1
54 KBanpatuunas ¢pyHKIus 1
55 I'padux kBanpaTuyHON pyHKLINN 1
56 CBoiicTBa KBaJIpaTHYHON (DYHKIIH 1
S7 [Tonarue napaboJisl 1
58 KoopauHaTh! BepimHbI apadoibl 1
59 Och cuMMeTprH mapadoIbl 1
60 [TapabGosa, KOOpAMHATHI BEPUIMHBI 11apad0JIbl, OCb CAMMETPHH HapadoJIbl 1
61 [Toctpoenue rpaduka KBagpaTUYHOW HYHKIUU 1
62 O6o6maromuit ypok mo teme "KBagparnunas GyHkoms" 1
63 I'paduxu pynxmmii: y = kx, 1
64 I'paduku pyakmuit: y =kx + b, 1
65 I'paduxu pynxmuit: y=k/x, 1
66 I'padukn pyHxumii: y=x3, y=vx, 1
67 I'paduxu pynkmuit: y=[x| 1
68 I'paduku pyakmuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x] 1




69 KonTponbHas padora o teme "®OyHkuun" 1

70 IToHsATHE YN CITOBOM MOCIEN0BATENBHOCTH

71 3amaHue MOoCIeJ0BaTeIbHOCTU PEKYppPEeHTHON (popmymol u hopMyIoii n-ro 1
qJieHa

72 ApudmeTrueckas Iporpeccus 1

73 I'eomerpuueckas nporpeccus 1

74 DopMyJibl N-T0 YieHa apupMeTHIecKoi mporpeccuu 1

75 DopMyJIbl N-TO YJIEHA TEOMETPUUECKON TPOTPECCUU 1

76 ®opmyna cyMMBbI IEPBBIX N YJIEHOB apu(PMETHUECKOH TPOTrpPeccHu 1

77 @®opmysia CyMMBI IEPBBIX N YJICHOB T€OMETPUYECKOMN ITPOrPECCHH 1

78 dopmysbl N-TO uieHa apuPMETHIECKON 1 T€OMETPHYECKOM TPOrPECCHil, CyMMBI 1
MEPBBIX N YJICHOB

79 N300paxeHne 4ieHOB apu(PMETHUECKON 1 T€OMETPUUECKON IIpOrpeccuit 1
TOYKaMH Ha KOOPAMHATHOHN TIOCKOCTH

80 N300paskeHre YICHOB apyu PMETHUECCKOM U T€OMETPUUECKON MTPOrpeccuit 1
TOYKaMH Ha KOOPAMHATHOHN TIOCKOCTH

81 JIMHEHHBIA U SKCIIOHCHIIMAIBHBINA POCT 1

82 CnokHbI€ IPOLEHTHI 1

83 O6o0maromuii ypok mmo teme "UuciioBbie mociieoBaTeIbHOCTH" 1

84 KonTponbHas pabora mo teme "UncinoBeie mocienqoBaTeIbHOCTH " 1

85 [ToBTOpenue. 3anuch, CpaBHEHHE, ICUCTBUS C ICHCTBUTEIHLHBIMHU YHCIIAMHU, 1
YHCIIOBAs MpsMast

86 [ToBTOpenue. [IporeH T, OTHOLIEHUS, TPOTIOPLUU 1

87 [ToBTOpenue. Okpyrienue, NpudINKEHNE, OLlEHKa 1

88 [ToBTOpeHue. PeneHne TeKCTOBBIX 33124 MPAKTHYECKOTO COJCPKAHUS 1
apru(METHIECKUM CITIOCOOOM

89 [ToBTOpenue. Pemenne TeKCTOBBIX 3a/1a4 apu(hMETHIECKUM CITOCOOOM

90 [ToBTOpeHue. Pemenne TEKCTOBBIX 3a7a4 allre0pandecKuM crocodom

91 IToBTOpenue. [IpeoOpazoBanue anreOpandyeckux BbIpaXKEHUH, JOMyCTUMbIE 1
3HAYCHUS

92 [ToBTopenue. [IpeoOpazoBanue anredOpanyeckux BHIPAKCHUM. 1

93 [ToBTOpenue. Pemenne kBagpaTHBIX ypaBHEHHH. 1

94 [ToBTOpenue.Pemnienne kBaapaTHbIX HEPABEHCTB. 1

95 [ToBTOpenne. @yHKUMHU: TOCTPOCHUE, CBOMCTBA U3YYEHHBIX (YHKIIMH 1

96 [ToBTOpenue.Pemenne 3a1au mpakTHYECKOTO COACPKAHUS 1

97 [ToBTOpenue.Penienne cucteM ypaBHEeHUI BTOPO cTeleHU 1

98 [ToBTopenue.llporpeccumn. 1

99 [ToBTOpenue. PanmoHaabHbIE BEIPAXKEHUS 1

100 IToBTOpenue. I'papuueckoe perieHue ypaBHEHUN U X CUCTEM 1

101 HroroBast KOHTpOJIbHAS paboTa 1

102 O000111eHNE U CUCTEMATH3AINAS 3HAHUI 1
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