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PABOYAS ITPOTPAMMA

yueOHOro Kypca «Ajaredopa»

JU1s1 oOyvarommxcs 7-9 Ki1iaccoB

Cocrasnena Ha ocaoBe ®OIT OO0



IHOACHUTEJIBHAS 3AIINCKA

Anrebpa sBIsSeTCS OJHUM U3 OIMOPHBIX KypCOB OCHOBHOTO 001Iero o0Opa3oBaHUs: OHa 00eCreuynuBacT
U3Y4YEHHUE JIPYIHX IAUCLMIUIMH, KaK €CTECTBEHHO-HAyYHOr0, TaK MU T'yMAaHUTApHOI'O LIUKIOB, €€ OCBOECHME
HeoOX0IuMO Ui TPOAOJKEHHs OOpa3oBaHMs M B IOBCEAHEBHOW >KM3HHM. Pa3zButue y oOyyaroummxcs
HAyYHBIX MPEJICTaBICHUA O TPOUCXOXKIEHUU M CYIIHOCTH alreOpandeckux adcTpakuui, crocobe
OTPaXCHUS MAaTeMaTHYeCKOW HAyKOW SBJICHMA M TMPOLECCOB B TMPHPOAEC U OOIMIECTBE, pOJIU
MaTeMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM MO3HAHWU U B IMPAKTHKE CIIOCOOCTBYET (HOPMHUPOBAHHIO
HAyYHOTO MUPOBO33PEHHS U KaUeCTB MBIIUICHUS, HEOOXOIMMBIX JJIs afjalTallii B COBPEMEHHOM LIU(PPOBOM
obmectBe. M3ydenue anrebpel oOecreunBaeT pa3BUTHE YMEHHUS HaONIOAAaTh, CPAaBHUBATh, HAaXOAUTH
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBHIBATH CBOM
JEWCTBUSL M BBIBOJBI, (POpPMYIUpOBaTh yTBepkIeHUs. OcBoeHHE Kypca anreOpbl 0OecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUSI O0yYaIOUUXCs: OHU HMCIOIb3YIOT NEAyKTHBHbIE U MHAYKTUBHBIC PACCYKICHHUS,
0000I1IeHNE ¥ KOHKpETH3alHio, abcTparupoBanne © aHanoruro. OOydeHue anredpe mpenronaraet
3HAQUUTENbHBIH OOBEM CaMOCTOATENIbHON JACSATENBHOCTH OOYYalOlUXCsl, MO3TOMY CaMOCTOSITEIbHOE
pelieHne 3aa4 ABISeTCs peanu3anueil 1eaTelbHOCTHOrO IPUHIINUIIA 00yUEHHUS.

B crpykrype mporpamMmbl ydueOHOro Kypca «Anre6pa» s OCHOBHOrO o0O0Iero oOpa3oBaHHs
OCHOBHOE MECTO 3aHMMAIOT COJAEPKATETbHO-METOJAUYECKUE JIMHUU: «YUucna ¥ BBIYHCICHUSY,
«AnreOpanueckue BBIpAKEHUSN», «YpaBHEHHUs U HepaBeHCTBay, «Dynkuumy». Kaxmas wu3z stux
COJIEP’KATEIIbHO-METOANYECKUX JIMHUM pa3BUBAaeTCsl Ha MPOTSDKEHMHM TpEX JIET M3y4eHUs Kypca,
B3aMMOJICICTBYS C IPYTUMU €ro JUHUAMHU. B xone u3yueHus yueOHOTO Kypca 00y4aronumMcs MPUXOAUTCS
JIOTUYECKH PaCcCyXk/aTh, MUCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBSI3UW C 3TUM B MpOrpaMMmy
yuebHOro Kypca «Anredpay BKIIOYEHBI HEKOTOPBIE OCHOBBI JIOTUKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX
pa3zenax MaTeMaTHYecKOro oOpa3oBaHUsS W CIIOCOOCTBYIOIIME OBJIAZCHUIO OOYYaAIOIIMMHUCS OCHOB
YHHUBEPCAITBHOTO MaTeMaTudeckoro si3pika. ColepikaTreiabHOW U CTPYKTYPHOH OCOOEHHOCTBIO y4eOHOTrO
Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Copepxanuve nuHUM «Uucina M BBIUUCIECHUS» CIY)KMUT OCHOBOM Ul JajdbHEMILIEro H3Y4EeHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y 00YYAIOIIUXCS JIOTUYECKOTO MBIIIICHHS, (POPMUPOBAHUIO YMEHMUSI
M0JIb30BaThCsl AJITOPUTMAMHU, a TaKXKe NPUOOPETECHUIO NPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX JUIS
MOBCEHEBHON KU3HU. Pa3BUTHE MOHATHS O YHMCIe Ha YPOBHE OCHOBHOI'O 0OOIIEro oOpa3oBaHUs CBSI3aHO C
paloHaIbHBIMU U HMPPALMOHAIBHBIMU YHCIIaMU, (OPMHUPOBAHHEM MPEICTABICHUNH O JIEHCTBUTEILHOM
yucIie. 3aBepIIeHNe OCBOCHUSI YUCTOBOM JIMHUMA OTHECEHO K CpeTHEMY 00IieMy 00pa30BaHUIo.

ConepxaHue JByX aireOpanueckux JUMHUA — «AunreOpandeckue BBIPAKEHHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO y 00YUAIOIIUXCS MATEMAaTHUECKOT0 armnapaTta, He00X0AMMOT0
JUIS pellieHus 3aa4 MaTeMaTHKH, CMEXHBIX MPEIMETOB U IMPAaKTUKO-OPUEHTUPOBAHHBIX 3aj1a4. Ha ypoBHe
OCHOBHOT'0 00111ero 00pa3oBaHus y4yeOHBIN MarepHall TPYNIUPYETCs BOKPYT PALMOHAIBHBIX BBIPAKEHUMH.
Anrebpa JE€MOHCTPUPYET 3HAYEHHE MAaTEMaTHKHM KaK s3bIKa JUIsl MOCTPOEHHS] MAaTEeMaTHYECKUX MOJENEH,
OIMCaHMsI MPOLIECCOB U SIBJICHUN pearbHOro Mupa. B 3amaun oOyueHus anredpe BXOJAT TakKe JdajbHeiiee
pa3BUTHE aNTOPUTMHMYECKOTO MBIIIJIEHUS, HEOOXOJUMOro, B YAacCTHOCTH, JJI OCBOEHHUS Kypca
MH(OPMATUKH, U OBJaJIeHUE HAaBBbIKAMU JIETYKTUBHBIX paccyxaeHuid. [IpeoOpazoBaHne CUMBOIBHBIX (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPaXKEHUs, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY TBOPUYECTBY.

Conepxxanue (yHKIMOHATBHO-TPAQUUECKOW JIMHUM HAleeHO Ha TNOJy4YeHHEe OOydarolMMHucs
3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJENM MJisi ONMHCAHWUS W HCCICIOBAHMS
Pa3HOOOpa3HBIX TPOLIECCOB M SIBJICHUN B mpupoae W oOmiecTBe. M3ydeHme marepuana cCrocoOCTBYET
Pa3BUTHIO Yy OOYYaIOUIMXCS YMEHHs HCIOJb30BaTh pPA3JIMUHbIE BbIpAa3UTENbHbIE CPEACTBA S3bIKa
MaTeMaTHKHU — CIIOBECHBIE, CUMBOJIMUECKHUE, Tpaduueckre, BHOCUT BKJIaJ] B (HOPMUPOBAHHE MPEICTABICHHI
O POJIM MaT€MAaTUKH B Pa3BUTUHU LIUBUIM3AIMH U KYJIbTYPBHI.



CornacHo yueOHOMY TuTaHy B 7—9 Kilaccax m3y4aeTcsi yaeOHbIN Kypc «Anredpay, KOTOPhIA BKIOYAET
CIIEyIOIMe OCHOBHBIE pa3felnbl coaep:xkaHus: «Huciaa U BBIYMCICHUSN», «ANreOpandyeckue BBIPAKEHUS»,
«YpaBHEHUS U HEPABEHCTBA», «DyHKLIIUNY.

Ha u3yuenne yue6HOTrO Kypca «Anredpa» orBoautcs 306 gacoB: B 7 kiacce — 102 yaca (3 vaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Henento), B 9 kitacce — 102 gaca (3 yaca B Heenio).



COJAEPKAHUE OBYYEHUA

7 KJIACC

Yuciia 1 BbIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0] OT OJHOM (opMbl 3anucH apodeit k apyroi. [lonsrue
palMOHAIBPHOIO 4YMCJA, 3allUCh, CPABHEHHUE, YINOPSJOYMBAHME PALMOHAIBHBIX 4Hceld. Apudmernueckue
JEeWCTBUS C pallMOHAIBHBIMY YHCcIaMH. Pemenue 3a1a4 u3 peainbHOM MPaKTUKK HA YacTH, Ha Jpo0u.

Crenenb Cc HaTypalbHBIM IIOKAa3aTEJIEM: OINpEJeNIeHUE, MpeoOpa3oBaHUE BBIPAKEHUN Ha OCHOBE
OIpeJIeJIeHus], 3aluch OoNbIIMX uuced. IIpoueHTsl, 3amuch MPOLEHTOB B BHJE ApoOU U IpoOM B BUIE
IIPOLEHTOB. Tpy OCHOBHBIE 3a/1a4 HA IIPOLICHTHI, PEIICHUE 3a1a4 U3 PEATbHOU TPAKTUKU.

[IpuMeHeHne IPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPAIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIUOHATBHOCTH.

AsiredOpanyeckue BbIpasKeHM st

IlepeMmeHHBIE, YMCIOBOE 3HAYEHHUE BBIPAXKCHUS C IEPEMEHHOM. [lonycTUMBble 3HAY€HUS NIEPEMEHHBIX.
[IpencraBnenne 3aBUCHMOCTH MEXIy BeIMYMHAMU B BHIE (QopMmynbl. Beruucinenuss mo ¢opmynam.
[IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHHUH, TOKJIECTBEHHO paBHBIC BBIPAKECHUS, IPAaBUJIA MPEOOPA30OBAHUS
CYMM M IIPOU3BEJICHUH, IpaBHiia PACKPHITUS CKOOOK M NMPHUBEIEHHS TOJ0O0OHBIX CaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [10KA3aTEIIEM.

Opnowiensl u MHorowieHsl. CreneHb MHorousgeHa. Cro)keHHE, BbIUUTAHUE, YMHOXEHHE
MHOTrowieHOB. POpMysibl COKPAIIEHHOIO YMHOKEHMS: KBaJpaT CyMMbl M KBaapar pazHoctu. Dopmyiia
Pa3HOCTH KBaApaToB. Pa3ioskeHne MHOTOUIEHOB HA MHOXKHUTEIIN.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHME, KOPEHb YpaBHEHUS, IIPaBUJIa IPe0Opa30BaHusl ypaBHEHUS, PABHOCHIIBHOCTh YPABHEHU.

JIuneliHOE ypaBHEHME C OJHOW NEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO YPAaBHEHHUs, pELICHUE
JUHENHBIX ypaBHeHHH. CoOCTaBlleHHME YpaBHEHMI IO YCIOBUIO 3aJayd. PelnieHne TEKCTOBBIX 3alad C
IIOMOUIBIO yPaBHEHUI.

JIuneiiHOe ypaBHEHUE C ABYMs IEpEMEHHBIMU U ero rpaduk. CucreMa IByX JIMHEHHBIX YPaBHEHUH C
IBYyMsI TepeMEHHbIMU. PelieHune cucreM ypaBHEHHH CHocoOoM moAacTaHOBKH. [Ipumepsl perieHus
TEKCTOBBIX 3a]1a4 C [IOMOLIbIO CUCTEM YPaBHEHUM.

DyHKUNH

Koopnunara Touku Ha mnpsMod. UucioBble NPOMEKYTKH. PaccrosHme Mexay ABYMS TOYKaAMH
KOOPIMHATHON IIPSIMOIA.

[IpsimoyronbHas cucreMa koopauHaT, ocu OX u Oy. Abcuucca 1 opJMHaTa TOYKH Ha KOOPIMHATHOM
wiockoctu. Ilpumepsl rpadukoB, 3ajaHHBIX (QopMmyinamMu. UrteHue rpaukoB peaqbHBIX 3aBUCHUMOCTEH.
[Tonstue ynkuuu. I'papux ynkuuu. CoiictBa ¢ynkuuil. Jluneinas ¢ynkuusa, e€ rpadpuk. I'padpuk
bynkun Y = |X|. ['paduueckoe penieHre TMHEHHBIX YPAaBHEHUN M CUCTEM JIMHEHHBIX YPaBHCHUI.

8 KVIACC

Yuciia 1 BbIYHCICHUSA

KBanpatusiit kopenp u3 uucna. [lonstue 06 uppannoHanbHOM uucie. JlecsaTuuHble TpUOIMKEHUS
UppalMoHaNbHBIX uyHcel. CBoiicTBa apu(METHUYECKMX KBaJpaTHbIX KOpPHEM M UX TNpUMEHEHHEe K
peoOpa30BaHUIO YHCIOBBIX BBIPAKEHUN U BBIYMCICHUSAM. [[eficTBUTEbHBIE YHCIIA.

Crenens ¢ 1enpIM MokasaresieM U e€ cBoiictsa. CTaHgapTHas 3allich YHUCIA.

AJiredpanyecKkue BbIPaKeHUs1

KBagparHslil TpEXUieH, pa3ioKeHUE KBAIPATHOTO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast aApoOb. OCHOBHOE CBOMCTBO anredOpamueckoil apobu. CroxkeHue, BBIYHTAHUE,
YMHOKEHHeE, JeJieHne alreOpandeckux apooeil. PanrionansHble BIpakeHHs U UX IpeoOpa3oBaHue.

YpaBHeHHsI M HEPABEHCTBA



KBagparnoe ypaBHeHue, gopMyna KopHeH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
ypaBHEHUH, CBOSIINXCS K JIMHEHHBIM U KBaapaTHBIM. [IpocTelimue qpoOH0-paliMoHaIbHbIC YPaBHEHHUS.

I'paduueckas uHTEpIIpETALMs YPAaBHEHUN C ABYMS NEPEMEHHBIMU U CUCTEM JIMHEHHBIX YpaBHEHHH C
IBYMs IepeMEHHBIMU. [IprMepsl pelieHus: CUCTEM HEIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 33724 alnredpandeckum crocooom.

UucnoBble HepaBEHCTBA M MX cBoWcTBa. HepaBeHCTBO ¢ OQHON nepeMeHHOW. PaBHOCHMIIBHOCTB
HepaBeHCTB. JIMHEeliHble HEpaBEHCTBAa C OJHOM nepeMeHHOH. CucTeMbl JIMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOYyHKIUT

[Tonstue ¢yukuuu. O6racTh onpenencHUs U MHOXKeCTBO 3HaueHUil ¢yHkiuu. CriocoObl 3aaHus
GyHKIHH.

I'papux Qynkiun. Yrenue cpoicTB (yHKnuu no e€¢ rpaduky. Ilpumepsr rpadukoB (QyHKIHIA,
OTPaXKAKIKX PEAIbHBIE IPOLIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPSAMYI0O U OOPAaTHYIO HPONOPIUOHATIbHBIE 3aBUCUMOCTH, UX TpadUKH.
Oyukun y = X2, y = X3, y = VX, y=|X|. ['paduaeckoe peleHie ypaBHEHHH 1 CHCTEM YPaBHEHHIA.

9 KJIACC

Yuciia 1 BbIYUCICHUA

PanyonanbHbele yKcna, MppalMOHAIbHBIE YUCIA, KOHEUHbIE M OECKOHEUHBbIE JECATUYHBIE JIPOOH.
MHOXeCTBO [1eHCTBUTENbHBIX 4YMCEN, NEHCTBUTENbHBIE 4YMCIa KaK OECKOHEUYHbIE JAeCATHYHBbIE ApoOu.
B3auMHO OJHO3HAa4YHOE COOTBETCTBHUE MEXKAY MHOKECTBOM JIEHCTBUTENIBHBIX YHMCEI M KOOPAVMHATHOU
IIPSAMOM.

CpaBHeHue 1eHCTBUTENbHBIX YHCell, apupMEeTUYECKIE JeHCTBUS C NEHCTBUTEIbHBIMU YHUCIIaAMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIEr0 MUPA, AITUTEILHOCTh IPOLECCOB B OKPYXKAIOIIEM MUPE.

[TpubnmxEéHHOe 3HAUYEHWE BEIMYUHBI, TOYHOCTH NpuOmmkenus. Oxpyrienue yucen. llpukuaka u
OILIEHKA PE3YJIbTaTOB BHIYUCICHUH.

YpaBHeHNsI 1 HEPABEHCTBA

JInneiniHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIUXCS K JINHEWHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJSIIMXCA K KBaJpaTHbIM. bukBaaparHoe
ypaBHeHue. [Ipumeps! pemeHns: ypaBHEHHN TPEThEN U 4YETBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOXKHTEIN.

Pemienue 1poOGHO-pallOHANIBHBIX YpaBHEHHH. PelieHre TeKCTOBBIX 3a1ay anredpandeckuM METO/I0M.

VYpaBHeHHE C JIByMs MIEPEMEHHBIMU U ero rpaduk. Pemienue cucreM AByX JMHEHHBIX ypaBHEHMH ¢
JBYMs IEPEMEHHBIMU. Penienne cucreM AByX ypaBHEHMI, OJTHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOr
creneHu. ['paduyeckas HHTEpIpeTalus CUCTEMbl YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

Perienue TekCTOBBIX 3aau aNreOpandeckuM CrocoOOM.

UucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne MHEMHBIX HEPABEHCTB C OJHOM IEpEMEHHOM. PelieHne cucteM JIMHEWHBIX HEPABEHCTB C
onHo mnepemeHHoW. KBanpartHele HepaBeHcTBa. ['paduueckas HMHTeprnperanusi HEpPaBEHCTB U CHCTEM
HEPABEHCTB C JBYMs [IEPEMEHHBIMU.

DOyHKUMH

KBanpatuunas ¢ynkuus, e€ rpaduk u coiictsa. [lapaGona, koopauHATHl BEpIIMHBI Mapadoibl, OCh
CUMMETPHUH NapadoJIbl.

I'padpuku Gynkimit: y = kx, y =kx + b,y =k/x,y =x3,y = VX, y = |X| u ux cBoiicTBa.

YuciioBbIE 10CJI€10BATEIBHOCTH U IPOrPeCCHH

[ToHATHE YMCIIOBON MOCIIEI0BATENILHOCTH. 3a/laHue MTOCIIEI0BAaTEILHOCTH PEKYPPEHTHOMN popMyIoit u
dhopmymoit N-ToO WieHa.



Apudmernueckass U TeoMmeTrpuueckas mnporpeccur. Dopmynbl N-ro uineHa apuhMETUUECKOU W
FeOMETPUYECKON MPOrpeCCrid, CYMMBbI IMEPBBIX N YJIEHOB.

N300pakeHne 4ieHOB apu(METUYECKONH M T€OMETPHUECKONW MPOrpeccuili ToOukaMu Ha KOOPJMHATHON
IJ10CKOCTH. JIMHEHHBIN U 3KCIIOHEHIUANIbHBIN pocT. CII0KHBIE IPOLIEHTHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJIbTATBI OCBOCHUS ITPOrpaMMBbl YI€OHOTO Kypca «Asredpa» XapaKTepU3yHOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHUMCKON MaTeMaTHUKH, II€HHOCTHBIM
OTHOIIIEHUEM K JOCTHXKCHHUSIM POCCHUMCKMX MAaTEMAaTUKOB M POCCHMCKOM MaTEMaTHYE€CKOM IIKOJIbI, K
UCIOJIb30BAHUIO ATUX JOCTHUKEHHUM B IPYTUX HayKax U MPUKIAAHBIX chepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIMTOJTHEHUIO 00513aHHOCTEH TpakIaHWHA U peai3aliy €ro Mpas, IPEICTaBICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH, IPOUEAYP T'PAXKIAHCKOTO
oOmiecTBa (HampuMmep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K 0OCYKIEHUIO 3TUYECKUX MPOOJIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHUEM JIOCTHKEHUM HayKH, OCO3HAHMEM Ba)XXHOCTU MOPAIBHO-3TUYECKUX
MIPUHIIUIIOB B JIESATEILHOCTH YUEHOTO;

3) TpyAoBOE BOCIMTAHME:

YCTAaHOBKOM HAa AaKTHUBHOE Yy4YacTHUE€ B PEIICHUH NPAKTUYECKUX 3a7ad MaTEeMaTUYECKOU
HaIlpaBJIEHHOCTH, OCO3HAHUEM BaYKHOCTH MAaTEMaTHYECKOr0o 0Opa30BaHMsI Ha MPOTSHKECHUU BCEH KU3HM IS
YCTEIHOW TPO(hEeCCHOHATTLHOM ACSITETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHIA, OCO3HAHHBIM BBIOOPOM
U TOCTPOCHHUEM WHAUBUAYAJIbHON TPAaeKTOpUU OOpa30BaHUS M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
HWHTEPECOB M 00IIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTMYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOIIMOHAIIBHOMY M JCTETHYECKOMY BOCIPUATHIO MaTEMaTUYECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKIeHU|, yMEHHIO BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MIO3HAHUS:

OpHUEHTAIlMel B JEITeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpEACTaBIeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U OOIIECTBA, MOHUMAHUEM MaTEeMaTHYECKON HAyKH Kak
chepsl 4eIOBEUECKOW NEATeNbHOCTH, JTAOB €€ pa3BUTHS M 3HAUYMMOCTH IS Pa3BUTHS ITUBUIIU3AIINH,
OBJIQJICHUEM SI3bIKOM MaTeMaTUKU M MaTEeMaTHYECKOM KYJIbTYpOH Kak CpEACTBOM IIO3HAHUA MUDA,
OBJIAJICHUEM MPOCTEHIIIMMHU HABBIKAMU UCCIIE0BATENbCKOM JAESITENIbHOCTH;

6) ¢usuueckoe BocnuTaHHMe, (POPMHPOBAHHE KYJILTYPbI 3A0POBb H 3MOLMOHAJIBLHOIO
os1aromostyums:

TOTOBHOCTBIO NPUMEHSATh MAaT€MaTUYECKHE 3HAaHMS B HWHTEpPEcax CBOETO 3/I0pPOBbs, BEIAECHUS
3I0pOBOTO 00pasa ku3HM (30pOBOE MUTaHKE, COATTAHCUPOBAHHBIN PEXKUM 3aHITUNA U OTHABIXA, pEryysipHas
¢u3nyeckass akTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKAa pedieKkcuH, NPU3HAHHEM CBOEro IpaBa Ha
OImMMUOKY ¥ TAKOTO e TpaBa APYroro 4eaoBeKa;

7) 3K0JI0OTHYeCKOe BOCTIMTAHUE:

OpHUEHTAIlMel Ha MPUMEHEHNE MaTeMaTHUYeCKUX 3HAHUM ISl pEIIeHUs 3a7a4d B 001acTH COXPaHHOCTU
OKpY’KaIoIel Cpe/ibl, TUIAHUPOBAHUSI TIOCTYITKOB M OIIEHKH MX BO3MOXKHBIX MOCJIEICTBUI JIJIsi OKPY>KArOIIeH
Cpelibl, OCO3HaHHEM TII00aTbHOTO XapaKTepa SKOJIOTUUECKUX MPOOIEeM U IyTeH UX PEIICHHUS;



8) apanTanus K U3MEHAOIMMCS YCJIOBUSIM COIHAIBHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBUSAX HEONPENCIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 IPAKTUYECKYIO NEATEIBHOCTh, B TOM YHUCJIE YMEHHE YUUTHCS y APYIUX JIIOACH,
HpI/IO6peTaTL B COBMECTHOM ACATCIIbBHOCTH HOBBIC 3HAHUA, HABBIKH 1 KOMIICTCHIIUHN U3 OIIbITA APYIUX;

HE00X0IMMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4YHCIEe (OPMYIUPOBATH HJIEH, MMOHSATHS,
rUNoTe3bl 00 00BEKTaxX U SBJICHUSAX, B TOM YHCIIE PAHEEe HEU3BECTHBIX, OCO3HABATH 1€(DULIUTHI COOCTBEHHBIX
3HAHUW U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATH CTPECCOBYIO CHTYalHIO Kak

BBI30B, TPEOYIOIIUN KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIIeHUs U ACUCTBUS, (GOPMYIUPOBATH U
OLICHUBATh PUCKU U MOCIEACTBHS, (OPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jornyeckne aeMcCTBUSA:

BBISIBJISITH U XapaKTEpU30BaTh CYILIECTBEHHbIE NPU3HAKW MATEMaTHYECKMX OOBEKTOB, MOHSATHUH,
OTHOIIEHUH MEXAy TMOHATUAMHU, (OPMYJINPOBATh ONPEIAEICHUS IOHATHI, YCTaHABIIMBATH
CYIIECTBEHHBIN NPU3HAK KIaCCU(PUKALMM, OCHOBAHUS A O00OOLIECHHUS U CPAaBHEHMS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIUpPOBaTh U  NpeoOpa3oBbIBaTh  CYXKICHHS: YTBEpAMUTEIbHbIE U
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHBOpEUMs B (akTax, JaHHBIX,
HAOJIOACHUAX W YTBEPKICHHAX, NpPEIJIaraTh KPUTEPUHM IS BBISIBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUYMI;

JienaTh BBIBOABI C MWCIOJB30BAHMEM 3AaKOHOB JIOTHMKH, JEAYKTUBHBIX UM HWHIYKTUBHBIX
YMO3aKIHYECHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMaTUYECKUX YTBEPXKAECHUH (MpsMble U OT MPOTUBHOIO),
MIPOBOJIUTH CAaMOCTOSITENIbHO HECIIOKHBIE JI0Ka3aTeIbCTBA MAaTEeMaTHUECKUX (DaKTOB, BHICTPAUBATh
apryMEeHTaluIo, TMPUBOJUTH TNPUMEPbl U KOHTPHOPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
pacCyXICHHUS,

BbIOMpATh CcrHoco0 perieHus y4eOHOW 3agaud (CpaBHMBATh HECKOJBKO BAapHAHTOB pEILEHUS,
BbIOMpaTh HanOoJIee MOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIETIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelbcKue AeiiCTBUS.

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIEN0BAaTEIbCKUI MHCTPYMEHT NO3HaHMs, (OpMYyJIUpOBAThH
BOTIPOCHI, (PUKCUPYIOIINE MMPOTUBOPEUNE, MTPOOIEMY, CAMOCTOATENBHO YCTaHABINBATH HCKOMOE H
JaHHOe, (POPMHUPOBATh TMIIOTE3Y, ApT'YMEHTUPOBATh CBOIO IMO3UIINI0, MHEHHE;

MPOBOJIUTH TIO CaMOCTOSITETIHHO COCTABJICHHOMY IUJIaHY HECIIOKHBIA SKCIIEPUMEHT, HEeOOIbIIoe
UCCIIEIOBAaHUE [0 YCTAHOBJIEHHMIO OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEeKTa, 3aBHCHMOCTEH
00BEKTOB MEXTy CO00ii;

CaMOCTOSITENIbHO (hopMyHpoBaTh O00OOIIEHHS W BBIBOABI IO pE3yibTaTaM IPOBEAEHHOTO
HaOJIIOICHNSI, WCCIIEIOBAaHUS, OIICHUBATh OCTOBEPHOCTH IOJYYEHHBIX PE3YNIbTaTOB, BHIBOJIOB H
0000IIIeHMI;

IMPOTrHO3UPOBATHE BO3MOXHOC PAa3BUTHEC IPOLECCA, 4 TAKIKEC BBIABUIaTb IMPEAIIOJIOXKCHUA O €TI0
Pa3BUTHHU B HOBBIX YCJIOBUAX.



PabGora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIINH, TAHHBIX, HEOOXOAUMBIX ISl PEIICHHS
3a/1a4u;

BBIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMAIUIO PA3ITUYHBIX
BUJIOB U (DOPM MpeACTaBICHUS;

BBIOMpaTH QopMy IpelcTaBiIeHHs] HHPOPMALMKU U WLTIOCTPUPOBAThH pElIaeMbIe 3a/1a4d CXEMaMH,
auarpaMMmaMu, HHOM rpadukoii 1 MX KOMOMHALMSIMY;

OLICHMBATh HAI&KHOCTh HH(MOpPMALMU MO KPUTEPUSIM, MPEIJIOKCHHBIM YYUTEJIEeM WU
chOpMYyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁﬂble JeHCTBHUA:

BOCIIpUHUMATL U (bOpMy.HI/IpOBaTb CYXKACHUA B COOTBCTCTBHUU C YCIOBUSAMU U LCIIAMU O6H.[CHI/I$I,
SICHO, TOYHO, I'PaAMOTHO BbIPpA’KaTh CBOIKO TOYKY 3PCHUSA B YCTHBIX M IIMCBbMCHHBIX TCKCTAaX, JaBaTb
MOSICHEHUSI 110 X0y PeLIeHUs 3a7jaui, KOMMEHTUPOBATh [1OJIy4YCHHBIH pe3ysbTar;

B XOJIe 00CYyX/IeHHs 3a/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKAaeMOM TEMBI, IPOOIEMBI, pelIaeMoi
3aJjauy, BBICKA3bIBaTh WJEU, HALIEJIEHHBIE HAa IOUCK PELICHMsI, CONOCTABIATh CBOM CYXIEHUS C
CYXKJEHUSMM JPYrMX Y4YacTHUKOB JHajiora, oOHapyXuBaTh Pa3jM4yhe U CXOJCTBO IO3MULUH, B
KOPPEKTHOH Gopme (HOpMYITHPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

IPEJCTaBIATh PE3yJbTaThl pelleHHWs] 3a7ayd, OSKCIEPUMEHTa, MCCIEI0BAaHUs, IPOEKTa,
CaMOCTOSITEJIbHO BHIOMpATh (OopMaT BHICTYIUIEHUS C YYETOM 3a/ad Mpe3eHTAllM U 0COOEHHOCTEN
ayJAUTOpUHY;

IIOHUMATb U HUCII0JIB30BAaTh NPCUMYIICCTBA KOMaHILHOfI n HHI[I/IBI/IIIyaJIBHOﬁ pa6OTI)I Ipu pCICHUA
y4eOHBIX MaTeMaTHYECKUX 3ajiay;

MPUHUMATDH 11€Jb COBMECTHOM N€ATENbHOCTH, INIAHUPOBATh OpPraHMU3AIMI0 COBMECTHOH padoThl,
pacrpenenarTh Bubl paboT, 10roBapuBaThcs, 00CYXAaTh NPOLIECC U Pe3yibTaT paboThl, 000011aTh
MHEHHMSI HECKOJIbKUX JIFO/IEH;

y4acTBOBaTh B IPYNIOBBLIX Gopmax paboThl (00CYXaeHHSI, 0OMEH MHEHUSIMH, MO3TOBbIE IITYPMBI
U Jpyrue), BHIIOJHATH CBOIO 4YacTb pabOThl U KOOPJMHHUPOBATH CBOM JAEUCTBHUS C APYTUMH
YJICHaMH KOMaH/bl, OIICHMBATH KadC€CTBO CBOCI'O BKJIaJla B 061HHI>1 MIPOAYKT IO KPHUTCPUAM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBHUS.

PeryisiTuBHbIe YHHBepPCaJbHbIE yUeOHbIe IeiicTBUS
Camoopranmu3anus:

CaMOCTOSITENIbHO COCTABJIATH IUIaH, aJITOPUTM peIlIeHUs 3a/1a4M (WK €ro 4acTb), BBIOUpaTh crocod
pelIeHns ¢ y4€TOM UMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U
KOPPEKTUPOBAaTh BapUaHThI PELIEHUI ¢ yu€TOM HOBOI MHQOpMAIIIH.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

BIAJETh CIIOCOOAMHM CaMOIIPOBEPKH, CAaMOKOHTPOJIS IpoLecca M pe3ylabTaTa peLICHHs
MaTeMaTHUYECKOM 3aJauu;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33/1a4l, BHOCUTh KOPPEKTUBBI
B JICATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAHJEHHBIX OIMIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OLIEHUBATh COOTBETCTBUE Pe3yibTaTa JesITeIbHOCTH MOCTaBIEHHON 1IN U YCIOBUSAM, OOBSICHAThH
MPUYMHBl  JOCTMKEHUS WM HEIOCTH)KEHHUS IIeJd, HaXOJWUTh OLIMOKY, JaBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K koHIy 00y4enus B 7 Kjacce 00yJaroImuics MOIyduT CIAeIYIOIUE IPEIMETHBIC Pe3yIbTaTh:

Yuciia 1 BbIYUCICHUA

BbInonHATe, codyeras yCTHbIE U MMCbMEHHbIE TPUEMBI, apu(METHUECKUE TEHCTBUS ¢ pallMOHAIbHBIMU
YHCIIAMU.

HaxonuTe 3HaYeHHWsS YHMCIOBBIX BBIPAKCHHWN, NPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIYUCIICHUS 3HAUYCHHUI APOOHBIX BBIPAKECHUH, COIEPKAIINX OOBIKHOBEHHBIE U ECITUYHBIE TPOOH.

Ilepexoauts OT OAHON (OPMBI 3alUCH 4YUCEN K ApPYrod (mpeoOpa3oBbIBATh JECATUYHYIO ApoObL B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO I€CATHUHYIO JpOOB).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yncia.

BBINONMHATE NPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUN, OLICHKY 3HAUEHHWH YMCIIOBBIX BBIPA)KCHUU.
BBINOMHATE AEUCTBHA CO CTENEHSAMU C HATYpaIbHBIMU IIOKA3aTEISIMH.

[IpuMeHATH NpU3HAKK JEIMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

Pemlate  mpakTUKO-OpPMEHTHUPOBAHHBIE  3aJa4yM, CBSA3aHHbIE C  OTHOLIECHHWEM  BEJIMYHH,
IIPONOPLIMOHAJIBHOCTBIO BEJIMUYMH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3Y/IbTAThl PEIIEHUS 3a7a4 ¢ y4ETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHUs

Hcnonp30Barh anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B IIPOLECCE OCBOCHMUS
y4eOHOro MaTepuaia.

HaxonuTh 3HaueHust OyKBEHHBIX BbIPaKEHUH MPU 3aJJaHHBIX 3HAUEHUSX EPEMEHHBIX.

BoinonHATe npeoOpa3oBaHus 1EJIOT0 BBIPAXEHUSI B MHOTOWIEH NPUBEACHUEM MOJO0HBIX CIaraeMsiXx,
PAaCKpBITHEM CKOOOK.

BBINONMHATE yMHOXKEHHME OJHOWIEHA HAa MHOIOWIEH M MHOIOWIEHAa Ha MHOIOYIEH, NPUMEHATH
(dbopMyIIbl KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOUIEHOB HA MHOYKUTENHU € TOMOLIBIO BHIHECEHUS 32 CKOOKH 00I1IEro
MHO>KUTEJNS, TPYIIUPOBKU CIaraeMblx, IpUMEHEHUS GOpMYJT COKPAIEHHOTO YMHOKEHHUSL.

[IpumensaTh npeoOpa3oBaHMs MHOTOWIEHOB JJIsi PEIICHUS pa3IUYHBIX 3a7ady M3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HaTypalbHBIMU IOKa3aTeasIMU JJii  [peoOpa3oBaHUs
BBIPA)KCHU.

YpaBHeHHS U HEPABEHCTBA

Pemrate nuHENHBIE ypaBHEHHUs C OJHOW NEPEMEHHOM, NIPUMEHSA IIpaBUiIa IEpexoJa OT MCXOAHOIO
YpaBHEHUs K paBHOCWJIBHOMY eMy. I[IpoBepsITh, SIBIAETCS JIM YACIO KOPHEM YPaBHEHHS.

[IpumensTh rpaduueckre METObl IPH PEIICHUH JTUHEWHBIX YPABHEHUHN U UX CHCTEM.

[lonGuparh npuMepsl NHap 4YHCEN, SBISIOMUXCA pEIIEHHEM JIMHEHHOro ypaBHEHHs C JIByMs
[IEPEMEHHBIMU.

CrpouTh B KOOpAMHATHOM IUIOCKOCTH TpaUK JHMHEWHOTO YpaBHEHHsSI C JIByMS IEPEMEHHBIMH,
MOJIb3YACh TpauKOM, MPUBOAUTH MPUMEPHI pEIICHNs YPAaBHEHUS.

Pemrare cuctemsl IByX JTMHEHHBIX YPAaBHEHHMH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUUeCcKH.

CocTaBnaTh M pelmarb JUHEHHOE YpaBHEHHE WIM CUCTEMY JIMHEHHBIX YPaBHEHUN IO YCIOBHUIO
3a/1a4, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4¥ MOJIYYEHHBIA PE3yNbTaT.

DOyHKIUH

N300pakaTh Ha KOOPJMHATHOW MPSAMOW TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM KOOpAWHATaM, JTy4H,
OTpPE3KH, HHTEPBAJIbI, 3aIIMCHIBATH YUCIOBBIE MPOMEKYTKH Ha aIredpandeckoM s3bIKe.



OTMmeyaTh B KOOPOMHATHOM IJIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOMUTH TIpaduKu
nuHerHbIX QyHKIui. CtpouTth rpaduk GyHKIUU Y = [X].

OnwuceIBaTh ¢ MOMOIIBIO (PYHKIMI M3BECTHBIE 3aBHCHMOCTH MEXIY BEITMYMHAMH: CKOPOCTH, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOMMOCTD, IPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThI.

HaxoauTs 3HaueHune QyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[lonumats rpaduyeckuii cnoco® npeACTaBiIeHUs UM aHaau3a HHQOpManuM, U3BIEKaTb U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PeaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K koniry o0yuenus B 8 kjacce 00y4JaroImuiics MOIydUT CIACIYIOIUE IPEIMETHBIE Pe3yIbTaThI:

Yuciia 1 BBIYMCICHUS

Hcnonp30BaTh HavalabHbIE NPEACTABICHUS O MHOXECTBE ACHCTBUTEIBHBIX YMCEN IS CPaBHEHUS,
OKPYTJICHUS M BBIYMCIICHUH, N300pakaTh IEHCTBUTENBHBIC YHCIa TOYKAMHU Ha KOOPIMHATHOM MPSIMOIA.

[IpuMeHsATH TOHSATHE apHU(PMETUUYECKOTO KBAJPAaTHOTO KOPHSA, HAXOAUTh KBaJpaTHbIE KOPHH,
UCHOJb3ysd NPU HEOOXOAMMOCTU KaJbKYJSATODP, BBINOJHATH HNPeoOpa3oBaHUs BBIPAKEHUH, coleprKallux
KBaJIpaTHbIC KOPHHU, HCIIOJIb3Yysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3anucu OOJBIIMX U MAJIBIX YHCEN C TIOMOIIBIO JECATUYHBIX Jpo0ei 1 cTerneHel uncna
10.

AsredOpanyeckue BbIpasKeHUsI

[IpuMeHATh MOHATHE CTENEHU C IIeJbIM IOKa3aTeleM, BBINOIHATh MPeoOpa3oBaHUsl BbIpaKEHUH,
COJIep KAIMX CTEIEHHU C LEIbIM I10KA3aTeIEM.

BbINONHATE TOXJECTBEHHBbIE IMPEOOpa3oBaHMsI PALMOHAIBHBIX BBIPAKEHUH HA OCHOBE IpaBUII
NeWCTBUI HaJl MHOTOWIEHAMH U alnreOpanyecKuMHu ApoOsMu.

PackiagpiBaTh KBaspaTHBIN TPEXUIECH HA MHOXKHUTEIH.

[IpumensTh IpeoOpa3oBaHus BHIPAKEHUH Ul PELICHHS PA3JIMYHBIX 33]1a4 U3 MaTeMaTUKH, CMEXKHBIX
MIPEIMETOB, U3 pealbHON IMPAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHEiHblE, KBaJpaTHbIE ypPaBHEHUS M pallMOHAJbHBIC YPABHEHMS, CBOZSILIMECS K HUM,
CUCTEMBI JIByX YPaBHEHMH C ABYMs [IE€PEMEHHbBIMHU.

[IpoBomuTh mpoCTEHIIME WCCIECIOBAHUSA YPABHEHWH M CHCTEM YPaBHEHHH, B TOM YHUCIE C
IpPUMEHEHHEM TpapHUuecKuX MpeACTaBIeHUN (yCTaHaBIMBaTh, HMEET JIM ypaBHEHHE WM CHCTEMa
ypaBHEHMH PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U Ipoyee).

[lepexonuth OT ciOBeCHOW (GOPMYIUPOBKH 3aJaud K €€ anredpanyeckoil MoJeIH ¢ IMOMOIIbIO
COCTaBJICHUS] YpaBHEHHUS WJIM CHCTEMbl YPaBHEHMH, WHTEPIPETHPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MTOJIYYEHHBIN pe3yJIbTar.

IIpuMeHsTh CBOWCTBA 4YHMCIOBBIX HEPABEHCTB [UIsl CPAaBHEHUS, OLIEHKHM, pEIIaTh JIMHEUHbIE
HEpAaBEHCTBA C OJHOW NEPEeMEHHOM W MX CHCTEMbI, JaBaTh Tpa@HUUecKyl0 HJUIIOCTPALMI0 MHOXKECTBA
pelIeHnii HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[loHnMaTh M UCHONB30BaTh (YHKUMOHAJbHBIE IOHATUA U S3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003Ha4YEHHUsI), ONPEAEIATh 3HaUCHHE (PYHKIMU [0 3HAYEHUIO apryMeHTa, ONpeneisTh CBOWCTBAa (DYHKIUU
o e€ rpaduky.

Ctpoutb rpaduku 3JI€MEHTapHBIX QYHKIUH BUIA:

y = k/x, y=x2,y=x3y = [X|, y = VX, OnmicHIBaTh CBOHCTBA YHCIOBOH (GYHKIMH MO e& rpaduKy.

K koHIty 00yueHus B 9 kjacce 00y4aromuics MoIyquT caelyromue NpeIMeTHbIE Pe3yIbTaThl:

Yucia v BbIYUCTCHUA

CpaBHUBaTh U YNOPSAJ0YNBATH PAllMOHAIBHBIE U HPPALMOHAJIbHBIE YHCIIA.

BrimonsaTe apupmMeTrueckre JecTBUS C palliOHATBHBIMU YHUCIIaAMH, COUETasi YCTHbIE U MUCbMEHHBIE
IIPUEMBI, BBIITOJIHATH BBIYMCIICHMSI C UPPALlMOHAIbHBIMU YU CIIAMHU.
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HaxonuTe 3Ha4eHHs CTENEHEN C LEIbIMU MOKA3aTeIsIMU U KOPHEH, BBIYUCIATD 3HAYCHUS YMCIOBBIX
BBIPAYKECHHIA.

OKpyrisTh JEHCTBUTENBHBIE 4YHCIA, BBIIOJHATH NPUKHUAKY pe3yjbTaTa BBIYUCICHHUM, OLICHKY
YHUCJIOBBIX BBIPAKECHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemare nuHeliHble U KBaJpaTHbIE YpaBHEHMsI, YPABHEHUS, CBOJSAIIMECS K HUM, IPOCTEHIINE TPOOHO-
paLMOHAIbHBIE YPABHEHUS.

Pemate cuctemsl 1BYX JIMHEHHBIX YPAaBHEHUMU C IBYMs IIEPEMEHHBIMU U CUCTEMBI IBYX YPaBHCHUH, B
KOTOPBIX OJTHO YPaBHEHHUE HE SIBJISCTCSA JTUHEUHBIM.

Pemate TekcTOBBIE 3aJaud anreOpanyeckuM CIIOCOOOM C IOMOLIbK COCTaBJIECHUS YpPaBHEHUS WIH
CUCTEMBI JIBYX YPAaBHEHMI C IBYMs IEPEMEHHBIMU.

[IpoBoauTh MNpOCTEHIIME WCCIECIOBAHUS YPAaBHEHMH M CHCTEM YPAaBHEHUW, B TOM 4YHUCIE C
IPUMEHEHUEM TIpapHUuecKuX IMpeACTaBIeHUN (yCTaHaBIMBaTh, HMEET JIM YypaBHEHHE WM CHCTeMa
YPaBHEHHH peLIeHHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pEIICHWE HEPABEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PELICHHE C IIOMOIIBI CUMBOJIOB.

Pemarp cucreMpl JMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIIUE KBAJpaTHOE
HEpaBEHCTBO, N300pa)kaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHMCIOBOM IMPSIMOI, 3alMChIBaTh PEIIEHUE C
ITIOMOILBK0 CUMBOJIOB.

Hcnons30BaTh HEpaBEHCTBA PH PELICHUH PA3IMYHBIX 3a4a4.

DOyHKIUH

Pacnio3HaBath (QyHKUMM U3y4eHHbIX BHJOB. Iloka3blBaTh CXEMAaTHYECKH paclOIOKEHUE Ha

KOOPJIMHATHO# ItockocTu rpadukoB pyHkuuit Buga: Yy = kx, y =kx + b,y =k/x,y =ax2 + bx + ¢,y =x3,y
=X, Y = |X|, B 3aBUCHMOCTH OT 3Ha4YeHH KO3()(DUIIMEHTOB, ONUCHIBATH CBOWCTBA (DYHKITHIA.

Crpouth M H300pakaTh CXeMaTU4YeCKH IpaduKU KBaJpaTUYHbIX (DYHKIMM, OMHUCHIBATH CBOWMCTBA
KBaJPaTUYHBIX QYHKLUH 110 UX rpadukam.

Pacnio3znaBath kBajpaTHuHyto QYHKIUIO 110 (opMyJie, TPUBOIUTH TPUMEPHI KBAAPATUUHBIX (PYHKIIHUHA
U3 pealibHOM KU3HU, (PU3UKH, TEOMETPHH.

YucaoBbie MOCIAEI0BATEIbHOCTH H IPOrPECCHH

Pacrnio3HaBaTh apupMeTHIECKYI0 1 TEOMETPUUECKYIO IIPOTPECCUH MPH pa3HbIX CIIoco0ax 3aJaHMs.

BbINONMHATE  BBIYMCIEHUS €  HCIIOJIBb30BaHWEM (QopMya N-ro 4jeHa apu@MeTHuyecKkol u
r€OMETPUYECKON ITPOrPECCUM, CYMMBI IEPBBIX N YJICHOB.

N300pakaTh 4JIeHbI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MIIOCKOCTH.

Pemarp 3anaun, cBsI3aHHBIE C YUCIIOBBIMH IIOCIIEN0BATENBHOCTAMY, B TOM YHCIIE 3a/1a4d U3 pealbHON
YKU3HHM (C UCTIOIH30BAaHUEM KAJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 Yucna u BelUKUCIIEHUS. PalinoHaibHbIC o5 1 bubmuorexa [JOK
qyucia https://m.edso0.ru/7f415b90
bubnuoreka [IOK
2 AJIreOpaiecKue BhpOKCHHA 27 1 https://m.edso0.ru/7f415b90
bubnunoreka LIOK
3 YPaBHCHHA 1 HEPABCHCTBA 20 1 https://m.edso0.ru/7f415b90
bubnunoreka LIOK
4 Koopmaunats! u rpaduku. OyHKIINN 24 1 https://m.edso00.ru/7f415b90
bubnuoreka [{OK
° TosTopenne u 0Godmenne 6 1 https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0
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7 KJIACC

HaumenoBanu | Koauuect OcHoBHOe coJep:kaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AK0IIHUXCS
e pas3jieia BO 4acoOB
(TemMbl) Kypca
Yucnau 25 [Tonsitue parmonanpsHoro | CucTreMaTU3MPOBATH U 000ramiaTh 3HAHUSL 00 OOBIKHOBEHHBIX U
BBIYUCIICHUS. gucia. ApupMETHIECKHE | AECATUUHBIX JPOOSX.
Pammonansn NEUCTBUS CpaBHMBATB U YNIOPSIA0OYMBATH APO0H, IpeoOpa3oBbIBas MIPU
bIC UHCJIa C pallnOHAJIbHBIMHU HCO6XOI[I/IMOCTI/I JOCCATUYHEBIC I[pO6I/I B O6LIKHOBCHHBI€,

yuciamu. CpaBHEHHUE,
YIOPSAOYNBAHNE
PalMOHAIBHBIX YHCEIL.
Crenenp

C HaTypaJbHbIM
IIOKA3aTEeJIEM.

Pemenne ocHOBHBIX
3a/1a4 Ha JIpooH,
IIPOLICHTHI

U3 PEaJbHOW MPAKTUKHU.
[Ipr3Haku AenumMocCTH,
Pa3IIOKEHUS

Ha MHOXHUTEIIN
HATYpAJIbHBIX YU CEIL.
PeasbHbIC 3aBUCHUMOCTH.
[Ipsimas u oObpaTHas
MPONOPLIMOHATIBHOCTH

OOBIKHOBEHHBIE B ICCITUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpumeHsiTh pa3Ho00pa3HbIe CIOCOOBI M MPUEMBbI BHIYHMCJICHUS
3HAYEHMH APOOHBIX BhIPAKEHHH, COIep KX OOBIKHOBCHHBIC U
NECATUYHBIC IPOOH: 3aMEHATh MPU HEOOXOUMOCTH JACCATUUHYIO
JpoOb OOBIKHOBEHHOM M OOBIKHOBEHHYIO JIECITUIHOM, IIPUBOIUTH
BBIpakeHUe K (hopme, HanboJiee y100HOM /171 BEIYUCICHUH,
npeoOpa3oBbIBATH JIPOOHBIC BRIPAKEHUSI HA YMHOKCHHUE U JICTICHUE
JNECATHYHBIX APOoOeH K IEUCTBUSAM C ICIBIMH YUCIIAMHU.
IIpuBoaANTH YK CJI0BBIE M OYKBEHHbIE€ IPUMeEPBI CTEIICHHU C
HaTypaJIbHBIM MOKa3aTesieM, OOBICHSSI 3HAUCHUSI OCHOBAHMS
CTCICHU M MOKa3aTelIsl CTeNeHU, HaXOAUTh 3HAYCHUS CTEIICHEH
Buja a" (a — mro00e parMoHaIbLHOE YKUCIIO, N — HATYPaIbHOES
YHCIIO).

ITonuMaTh CMBICI 3aITUCH OOJIBIIMX YHCEIT C TOMOIIBIO
JNECATUYHBIX JIpo0eit u creneHel uncia 10, npuMeHsThL UX B
peanbHbIX CUTYyaIUsX.

IIpumMeHsATH IPH3HAKHU ICITMMOCTH, PA3JIOKCHUS Ha MHOKHUTEIN
HATypaJIbHBIX YUCET.

PemaTh 3a1a4u Ha YaCTH, IIPOLICHTHI, MPOMOPIIMU, HA HAXOXKICHUE
poOu (ITPOIIEHTA) OT BEITUYMHBI U
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BEJIMYMHEI 110 €€ Ipoou (MPOIEHTY), ApoOu (IIpolieHTa), KOTOPBIH
COCTaBIISICT OJ[HA BEIMYMHA OT JIPYTOM.

IIpuBoaNTH, pa30UPaTh, OLEHUBATH PA3TUIHBIC PEIICHNUS,
3aMHCH PEIICHUI TEeKCTOBBIX 33/1a4.

Pacnio3HaBaTh M 00bSCHATD, ONTUPASCH HA OMPEACICHUS, IPSIMO
IIPOTIOPITUOHATIFHBIC U OOPATHO MPOTIOPIIMOHATBHBIE 3aBUCUMOCTH
MEXy BeIMYNHAMU; MPUBOAUTH MPUMEPbI 3THX 3aBUCUMOCTEH
13 PETbHOTO MUPA, U3 APYTHX yUIeOHBIX MTPEIMETOB.

PemiaTh MpakTHKO-OPUEHTUPOBAHHBIC 33/1a41 HA JPOOH,
MIPOIICHTHI, PSIMYIO U 0OPaTHYIO TIPOITOPIIHOHATILHOCTH,
MIPOTTOPIIAHT

Anrebpanuec
KHe
BBIPAKEHUS

27

BykBeHHBIE BBIpOKECHUSI.
IIepemenHsle.
JlonmycTuMBbIE 3HAYCHUS
nepeMeHHBIX. DOPMYIIBL.
[IpeoGpazoBanue
OYKBEHHBIX BBIPAKCHHUIA,
PacKpBITHE CKOOOK U
MpUBEIEHNE TTOA0OHBIX
claraeMblIX.

CBolicTBa CTENIEHU C
HaTypaJbHbIM
MOKa3aTeJIeM.
MHOTOYJICHBI.
CnoxxeHue, BRBIYUTAHNE,
YMHOKEHUE
MHOT04JI€HOB. DOpMYyJIBI
COKpAILIEHHOTO
YMHOKEHHUSI.

OBaajners aredpanyeckor TEPMUHOIOTUEH U CUMBOJIMKOM,
NPUMEHSTH €€ B IIPOLIecCe OCBOCHUS yueOHOTO MaTepHalia.
HaxoauTtp 3HaueHrs OYKBEHHBIX BBIPAKEHUN TIPU 3a/IaHHBIX
3HAUYEHUSIX OYKB; BBITIOJHSITH BRIYUCICHUS IO (POPMYIIaM.
BoinoansaTs npeoOpa3zoBaHus LIET0T0 BIPAKEHUS B MHOTOWICH
IpUBEACHUEM MOJOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.
BbINOJIHATH YMHOKEHUE OJHOYJIEHA HA MHOTOWIEH U MHOTOWJICHA
Ha MHOT'OYJICH, MPUMEHSATH (POPMYJIbI KBaJIpaTa CyMMBI U
KBaJipaTa pa3HOCTH.

OcyecTBAATH PA3JIOKEHNE MHOTOUJICHOB HA MHOKUTENIU IMMyTEM
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXKUTENS, TPUMEHEHUST (DOPMYJIbI
Pa3HOCTHU KBaAPaTOB, (POPMYJ COKPAILEHHOTO YMHOKEHUS.
IIpumensaTs npeoOpa3zoBaHUE MHOTOUJICHOB JJIsI pEIICHUS
Pa3MYHBIX 337124 U3 MATEMATUKH, CMEKHBIX MPEMETOB, U3
pEAIbHOM MTPAKTUKHU.

3HAKOMUTBHCS C HCTOPHUEI Pa3BUTHS MATEMATHKU
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Pasznoxxenune
MHOTOYWIECHOB Ha

MHOKHUTEIIN
YpaBHeHUs U 20 YpaBHeHuUe, lpaBuia PemiaTe TMHENHHOE YpaBHEHUE C OAHOM IIEPEMEHHON, IPUMEHSAA
HEPABEHCTBA npeoOpa3oBaHus NMpaBHJIA TIEPEXO/A OT UCXOJHOTO YPAaBHEHHUS K PABHOCHIIBHOMY
YpaBHEHUS, emy Oousiee pocToro Bua. [IpoBepsATh, SIBIISETCS U KOHKPETHOE
PABHOCUJIBHOCTh YHUCJIO KOPHEM YPAaBHEHHS.
YPAaBHEHUMU. Hoxdupars npuMepsbI nap YUCEN, ABISIOMNUXCA PELIEHUEM
JInHeWHOE ypaBHEHUE C | TMHEWHOIO YPAaBHEHUS C ABYMS IIEPEMEHHBIMU.
OJTHOU IEPEMEHHOM, CrpouTth B KOOPAMHATHOW IUIOCKOCTH Tpa@uK JUHEHHOTO
pELICHNE JIMHEVUHBIX ypaBHEHUS C JABYMS NE€PEMEHHBIMH; TOJB3YsACh TrpaduKOM,
ypaBHeHMU. Pemenue NPUBOAMTH IPUMEPbI PELICHUs YPABHEHUS.
3a/1a4 € IOMOUIBIO Haxoaurh pemieHue CHUCTEMBI [BYX JIMHEHHBIX YpPaBHEHUH C
YpaBHEHUM. IBYMs [IEPEMEHHBIMU.
JIuneitnoe ypaBHeHue ¢ | CoCTaBJATh U peliaTh YPaBHEHUE WA CUCTEMY YPAaBHEHHM 110
IBYMs IIEPEMEHHBIMU U | YCIIOBUIO 3a/1a4l, UHTEPIPETUPOBATH B COOTBETCTBUU C
ero rpaguk. Cucrema KOHTEKCTOM 3a/1a4H ITOJy4E€HHBIN pe3yJIbTaT
JIBYX JINHEUHBIX
YPaBHEHUU C ABYMS
IIEPEMEHHBIMU
Koopaunatel 24 Koopaunara Touku HN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
U rpauKy. Ha npsamoit. YnucoBbie COOTBETCTBYIOIIME 3aJaHHBIM KOOPAMHATAM, Y4, OTPE3KH,
OyHKIMU MTPOMEKYTKH. MHTEPBaJIbl; 3aMCHIBATh UX HA AIreOpanyecKoOM S3bIKE.

Paccrostaue mexy
JIBYMSI TOUKAMU
KOOPAMHATHOU MPSMOM.
IIpssMoyronbHas cucrema
KOOpJIMHAT Ha
IIJIOCKOCTH.

OTMeuyaTh B KOOPAUHATHOM MJIOCKOCTU TOYKH TI0 33IaHHBIM
KOOpJIMHATaM; CTPOUTH rpadMKH HECIOKHBIX 3aBUCUMOCTEMH,
3aJIaHHBIX (POPMYJIaMH, B TOM YHCJI€ C TTOMOIIBIO ITU(POBBIX
71a00paTOpUiA.

I[IpumMeHsATH, H3yUaTh MPEUMYIECTBA, HHTEPNPETHPOBATH
rpadguueckuii crocod MpeaCcTaBIeHUs U aHAIN3a Pa3HO00pa3HOM
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[Tpumepsi rpaduKoB,
3aJJaHHBIX (HOpMYTIaMH.
Urenue rpadukon

PCAIbHBIX 3aBHCHUMOCTEH.

[Tonstue GhyHKIMN.
I'paduk GpyHKIHM.
CaoiicTBa QyHKIHIA.
Jluneiinas QyHKIUA.
[TocTpoenue rpadpuka
JUHENHON PyHKIUU.
I'padux pyHxmum

y =|x|

KU3HEHHOU MH(MOpMAaIUH.

OcBaunBaThb NoHsATHE PYHKIUH, OBJIaIeBaTh GYHKIIMOHATBHOU
TEPMHUHOJIOTHEMN.

Pacno3HaBathb juHelHy0 GyHKIu0 Y = kX + b, omucwhiBaTh eé
CBOWCTBA B 3aBUCUMOCTH OT 3Ha4YeHU# ko3 duiinentos K u b.
CtponTthb rpaduku JinHeitHON QyHKIMU, QyHKIMH Y = | x|.
Hcnoab3oBath HugpoBbie pecypebl sl TOCTPOCHHS TPaQHUKOB
(GYHKIMI U U3y4eHUS UX CBOWCTB.

[IprBOINTH IPUMEPHI INHEMHBIX 3aBUCHMOCTEN B PEATIBHBIX
MIPOLIECCAX U SIBJIICHUSX

[ToBTOpEHUE
1 000011IeHHE

[ToBTOpEHNE OCHOBHBIX
IIOHATHI U METO/IOB
Kypca

7 xJ1acca, 00001IICHHE
3HAaHUU

Bpi0upaTh, IPpUMEHATH OLIEHUBATH CIIOCO0BI CPAaBHEHUS YUCEN,
BBIYHCIICHU, TPeoOpa30BaHUi BEIPAKECHUM, PEIICHHS YPaBHEHU.
OcymecTBJAATh CAMOKOHTPOJIb BBIIIOJTHSAEMBIX JICUCTBUN U
CaMOMPOBEPKY pe3yJibTaTa BHIYUCIICHHM, TPeoOpa30BaHuUi,
IIOCTPOCHUH.

PemiaTe 3a7a4m U3 peajsbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKue 3HAHUSA JIJIS PEIICHUA 3a7a4 U3 APYTruxX
IPEIMETOB.

PemiaTh TeKCTOBBIC 32124, CDABHUBATH, BHIOUPATH CIOCOOBI
pelIeHus 3aa4u

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m IpOrpaMMBbL Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
bubmuoreka [JOK
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u Beruncienus. CTeeHsb ¢ 1ebIM 7 1 bubmuoreka [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
3 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 bubnnoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
5 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCTBA 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 Dymictyiu. OCHOBHbIE MOHATH > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
; DymKiu. Tucrossie Gymicm ; https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 Tosropenne i 0bodmenue 6 . https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0

17



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

8 KJIACC

KBanparHsle KOpHU

HaumenoBanmue pasgena | KosuvecTrBo OcHoBHoOE conepxkanue OcHOBHBIE BU/IBI 1€ATEJILHOCTH 00YYAKOIIHXCS
(TeMBI) Kypca 4acoB
Urcna v BBIYUCIIEHUS. 15 KBanpatHbIii KOpEHb U3 YKCIIA. MdopMyIMpPoOBaTh OMpe/ie/ieHHe KBaJAPaTHOTO KOPHS U3 YHCIIA,

[Tonarue 06 UppaOHATEHOM
yucine. JlecaTuuHbie MPUOIKEHUS
MppaIOHATEHBIX YUCETT.
JlelicTBUTEIbHBIC YHCIIA.
CpaBHEHHE IEWCTBUTEIBHBIX
YHCen.

'YpaBHEHUE BUAA

X2 = a. CaoiicTBa
apumMeTUIeCcKux
KBaJIpaTHBIX KOPHEH.
[IpeoOpazoBaHme YHCIOBBIX
BBIPAKEHUH, COJIEPKAIINUX
KBaJIpaTHBIC KOPHH

apu(METHYECKOTO KBaJPaTHOTO KOPHSI.

IIpuMeHATH ONEpaLnIO U3BJICYCHMSI KBAAPAaTHOTO KOPHS U3
qHCIIa, MCMOJIB3YSl IPH HEOOXOAUMOCTH KAJbKYJIATOP.
OueHuBaTh KBaJApaTHbIC KOPHU LIEJIBIMU YACIAMH U
MECATUYHBIMH JPOOSMHU.

CpaBHUBaTL W YNOPSJAOYMBATH  PALMOHAIBHBIE U
MppaLMOHATIbHBIE YKCIIa, 3alIMCAaHHbIE C TOMOIIbIO KBAJPaTHBIX
KOPHEH.

McciieaoBaTh ypaBHeHHE X2 = @, HAXOAUTH TOYHbIE U
npuOIKEHHBIE KOpHH ipu & > 0.

HcciaenoBatrhb cBOMCTBA KBaIPaTHBIX KOPHEH, IPOBOAS
YKCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIB30BAHUEM KaJIbKYJIATOpa
(KOMITbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(METUYECKUX KBAJAPATHBIX KOpHEl;
MPUMEHSTh UX JUJIs TpeoOpa3oBaHusl BhIpa)KeHUN. BbINOTHATH
Mpeodpa3oBaHMA BEIPAKECHUI, COAEPKAILINX KBAaJpaTHbIE
KOpHU. BbIpaxkaTh mepeMeHHbIE U3 TEOMETPUUIECKUX U
buznueckux Gopmyi.

BbruncasTh 3Ha4eHUs BHIPAKEHUH, coiepKallluX KBapaTHbIE
KOPHH, UCTIONb3Ys ITPU HEOOXOJUMOCTH KaJIbKYIATOP.
Mcnonb30BaTh B X0/1€ PELICHUS 3a7a4 JJIEMEHTapHbIE
MpeCTaBICHUs, CBSI3aHHbIE C MPUOIMKEHHBIMU 3HAYCHUSMU
BEITUYMH.

3HAKOMMTBCS C HCTOPHEil pa3BUTHSI MATEMATUKU

Yuciia ¥ BEIYMCIIEHU.
CTeneHp C 1EIBIM
IoKa3aTeJieM

CTeleHsb ¢ IeIBIM OKa3aTelIeM.
CranapTHas 3aUCh YHCa.
Pa3Mepnr 00BEKTOB OKPYIKAIOIIIETO
Mupa (0T 3E€MEHTAPHBIX YaCTHUIL
110 KOCMUYECKHUX OOBEKTOB),

DopMyIHMPOBATH ONPeAe/ieHHe CTETIEHH C LETbIM
MoKa3aTelieM.

Hpe)ICTaB.]IﬂTI) 3alIUCh 60J'H)I]_II/IX " MaJIbIX YHUCCJI B
cTaHgapTHOM Bujie. CpaBHMBATH YKCIIA U BEJIMYUHBI,
3alrCaHHbIe C MCITOJIb30BaHeM crerreHd 10.
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TUTUTEIILHOCTD TIPOIIECCOB
B OKPY>KaIOIIEM MHUPE.
CBo¥CTBa CTEIICHU

C I[CIIBIM MOKa3aTeIeM

Mcnob30BaTh 3alMUCh YKCEl B CTAHIAPTHOM BHJE U
BBIPDAKCHUS Pa3MEPOB OOBEKTOB, UIMTEIBHOCTH IPOIIECCOB B
OKPYKAIOIIEM MHUPE.

D opMyJIHPOBATH, 3aMMCHIBATH B CHMBOJIHYECKOii (hopme

Y HJUTIOCTPHPOBATH PHMEPAMH CBOMCTBA CTETICHH C IIEJIBIM
[OKA3aTeIIeM.

IpuMeHATH CBOMCTBA CTENICHH TS TPe0oOpa3oBaHUs
BBIPAKCHUH, COIEPIKALIMX CTEIICHH C IIEJIBIM [TOKAa3aTeNIEM.
BbHINOJIHATH AeHCTBHUSA C YNCIaMH, 3aTHCAHHBIMA

B CTaHIaPTHOM BH/IE (YMHOKECHHUE, JICJIEHIE, BO3BEICHHE B
CTEIeHb)

YpaBHEHHUsI U HEPABEHCTBA. 15 KsanpatHoe ypaBHeHue. HenonHoe [Pacnio3HaBaTh KBaJIpaTHBIE YPABHEHMS.
KBaznpaTHble ypaBHEHUS KBaJpaTHOe ypaBHeHue. @opmyia 3anucbiBaTh GOPMYJy KOPHEN KBaPATHOTO YPABHEHMS;
KOpHEH KBaJPaTHOI'O YPAaBHEHUS. |peliaTh KBaJApaTHbIe YPABHEHHUs — IIOJIHBIE U HETIOIHBIE.
Teopema Buera. IIpoBoaAMTH MpOCTEHIIME UCCIETOBAHUA KBaAPATHBIX
Pemienne ypaBHeHUH, CBOAAIIMXCS [ypaBHEHU.
K kBaapaTHbIM. [IpocTeiimne PemaTb ypaBHeHMs, CBOASIINECS K KBaJIPATHBIM,
NPOOHO- palliOHAJIbHBIE C TIOMOUIBIO MPEOOPa30BaHUN M 3aMEHOM MTEPEMEHHOM.
YPaBHEHHS. Ha0nronaTh 1 aHAJIM3HPOBATH CBS3b MEXy KOPHAMHU U
PerreHne TEKCTOBBIX 33134 C Kod(ULIMEeHTaMH KBaJAPaTHOTO YPAaBHEHHUS.
MOMOIIIBIO KBaJIpaTHBIX ypaBHeHUi ((PopMy.aupoBaTh TeopeMy Buera, a Takke o0OpaTHy:o -
T€OpeEMY, IPUMEHSATH 3T TEOPEMBI IS PEIICHUS 3a1ady.
PemiaTh TeKCTOBBIE 321a4H AITreOpaMueCcKUM CIIOCOOOM:
MEePEXO/IUTh OT CJIOBECHOH (POPMYIHPOBKHU yCIOBHS 3a/1a4H K
areOpandeckoi MoJIeNy MyTEM COCTABIICHHSI yPaBHEHNUS;
[penaTh COCTaBJICHHOE YPAaBHEHUE; HHTEPIPETUPOBATH
[pe3yJIbTar.
3HAKOMMTBCS € HCTOPHEi pa3BUTHSI alreOpsl
IAnreOpandeckue 5 KBagpaTHblii TpEXUWIEH. Pacno3HaBaTh KBaJIpaTHBIN TPEXUIICH, YCTAHABIMBATh

BbIpa)keHMs1. KBapaTHbIi
TPEXUWICH

Pa3noxeHne KBagpaTHOro
TpEXUIICHA

iHa MHOXXHUTCIIN

BO3MOHOCTB €r0 pa3j0KeHUs Ha MHOKHUTEH.
PackiaapiBaTh HAa MHOKUTEJIM KBAIPATHBINA TPEXUJIEH C
HEOTPULIATEIbHBIM JUCKPUMUHAHTOM

19



AnreOpanyeckue
BBIPAKCHUSI.
AnreOpanyeckas Ipoob

15

AnreOpanyeckas Apoob.
JlonycTuMBblE 3HAYEHHS
MepeMEeHHbIX, BXOISIINX

B anreOpanyecKre BhIPasKeHHS.
(OCHOBHOE CBOICTBO
anredpanyeckoil poou.
CokpaiieHue 1pooei.
CnoxeHue, BEIYMTAHHUE,
[YMHO>KEHUE U JIeJICHHE
QIIreOpandeckux JIpooei.
[IpeoOpa3oBaHKe BRIPAKCHUH,
coZiepKalUX areOpanyecKue
pooH

3anuceIBaTh anredpanyeckue Beipaxenus. Haxoaurs
00J1aCTh OTIPEIeICHNUS PALIMOHATIBHOTO BRIPAXKECHUSI.
BbINOJHATHL YHCIIOBBIE IOJICTAHOBKU U BBIYMCJIATH 3HAUYCHUE
IMpoOu, B TOM YHCIIE C TOMOIIBIO KaIbKYIATOPA.
MDopMyJIMpPOBaTh OCHOBHOE CBOMCTBO alre0pandecKoi 1poou
U NPUMEHATD €ro I TpeoOpazoBaHus Jpooeit.

BbINOJHATH 1eiicTBUA ¢ alredpandecKuMu ApoOsSIMU.

[ IpumeHsTh IpeoOpa3oBaHMsl BIpAXKEHUN AJIs PELLIEHUS 3aay.
Bripa:kath nepeMeHHble U3 Gopmyi (U3NIECKuXx,
reOMETPUYECKUX, ONTUCHIBAIOLIUX ObITOBBIE CUTYalLIUN)

YpaBHEHHUsI U HEPABEHCTBA. 13 JIuneliHoe ypaBHEHME C IBYMs Pacno3HaBaTh JIMHEHHbIE YPABHEHUS C IBYMsI [IEPEMEHHBIMH.
Crcrembl ypaBHEHUN MepEMEHHBIMH, €ro rpauk, CTponThb rpaduKu JUHEWHBIX YpaBHEHU, B TOM YnCIIe
[IPUMEPBI PELICHUS YPABHEHUNM B [MCIOJIb3Ysl HU(POBbIE PeCypChl.
LIEJIBIX YUCIIAX. Pa3nu4yaTte napauienabHble U IIEPECEKAIOIIMECS MIPSIMBIE IO UX
Pemrenne cucreM IByX JIMHEMHBIX [yPABHEHUSM.
YpPaBHEHUU C ABYMs PemiaTe cucTeMBbl IBYX JTUHEHHBIX YPAaBHEHUH C ABYyMS
repeMeHHbIMU. [Ipumepsl [EPEMEHHBIMU T10JICTAHOBKOU U CIIOKEHHUEM.
[pELICHUS CUCTEM HEJTUHEHHBIX PemiaTe pocTeninye CUCTEMBI, B KOTOPBIX OJHO U3 YPaBHEHUMU
YPAaBHEHUU C IBYMsI HE SBJISETCS JIMHEHHBIM.
[EPEMEHHBIMU. IlpuBoauTs rpaguYecKyl0 HHTEPHPETAUHMI0O  PEIICHHUS]
['paduueckas HHTEpHIpETALIUS YPaBHEHUsI C JABYMs INEPEMEHHBIMH W CUCTEM YpPAaBHEHHH C
YPaBHEHUS C IBYMsI [IEPEMEHHBIMH IBYMsI [IEPEMEHHBIMH.
1 CUCTEM JIMHEHHBIX ypaBHEHUH ¢ [PemiaTh TeKCTOBBIE 3aJa4H AIreOpandeckium crnocooom
NBYMsI IIEPEMEHHBIMU.
Perrenyie TEKCTOBBIX 3a7a4 C
[TOMOILBIO CUCTEM YPAaBHEHUI
YpaBHEHHUSI 1 HEPABEHCTBA. 12 UucmoBble HEPaBEHCTBA U MX @opMy/IMPOBATH CBOICTBA YMCIOBBIX HEPABEHCTB,

Hepasencrsa

CBOMCTBA.
HepaBeHcTBO € 0/1HOM
[IEPEMEHHOM.

JIuHeliHble HEpaBEHCTBA C OJHOMN

VJUTIOCTPUPOBATh X HA KOOPAUHATHOM MIPSIMOM, 10KA3bIBATh
QIreOpanvdecKu.

IIpuMeHATH CBOMCTBA HEPABEHCTB B XO/I€ PELICHUS 3a/1a4.
Pemiate JIMHEMHBIE HEPABEHCTBA C OJTHOW NTEPEMEHHOM,
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[EPEMEHHOM U UX pELICHUE.
CucTeMbl TUHEIHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX PELICHUE.
M300pakeHue perieHus
IMTMHEWHOIO0 HEPABEHCTBA U UX
CHUCTEM Ha YUCJIOBOW MIPSIMOU

M300paxkaTh pelIeHre HEPaBeHCTBA HA YHMCIOBOM MPSIMON.
PemiaThb cCUCTEMBI TUHEHHBIX HEPABEHCTB, H300paXKaTh PEIICHHE
CUCTEMbI HEPABEHCTB HA YMCIIOBOM MPSAMOI

OyHkuuu. OCHOBHBIE
MOHSTHUS

[Tonstue pynkmuu. O61acTh
OIIpeIeIEHUs] © MHOXKECTBO
3HAYCHHUH (PYHKITUH.
CriocoOb1 3a1aHusT (PYHKITHIA.
['paduk ynkuuu. CBoiicTBa
(GyHKINH, BX OTOOpaKeHHE
Ha rpaduke

Hcnoab30BaTh GyHKIIMOHATHHYIO TEPMUHOJIOTHIO U
CUMBOJINKY.

BoruucasaTs 3HaveHust QyHKIUH, 3a1aHHBIX hopmynamu (Ipu
HE00XO0IUMOCTHU UCIIOIb30BaTh KAIbKYJISATOP); COCTABJIATH
Ta0TUIbI 3HAYeHHI (QYHKITUH.

CTpouTh no TOYKaM rpaguku pyHkuuii. OnucbIBaTh
cBoiicTBa (QYHKIIMU HA OCHOBE €€ rpauIecKoro
[pEJICTaBICHHUS.

Hcnonb30BaTh GyHKIIMOHATHHYIO TEPMUHOJIOTHIO U
CHMBOJIUKY.

HccaenoBath mpuMepsl rpa kOB, OTPAXKAIOIINX peallbHbIE
[IPOLIECCHI U SIBJICHMUSL.

IIpuBOAMTHL MPUMeEPHI ITPOLIECCOB U SBJICHUI C 33JaHHBIMU
CBOMCTBAMH.

M cnosb30BaTh KOMIBIOTEPHBIE MPOrPAMMBI IS IOCTPOCHUS
rpadukoB GYHKIMA U U3YYCHHS UX CBOMCTB

DyHkunu. Yucnossle
b yHKIMH

Utenue 1 moctpoeHue rpauKoB
¢yuaxuii. [Ipumeps! rpadukoB
(YHKIHI, OTpaKaloIMX peaabHble
rpoueccsl. @yHKINH,
OIHCBIBAOIIHE MTPSAMYIO U
00paTHYIO TPOMOPIIMOHAILHBIE
3aBHCUMOCTH, UX I'PaUKH.
['paduk pyHKIIIH

y = X2

DyHKIUN

y =Xy =Xy =1x,

y = | x|; rpadudeckoe pereHne

HaxoauThb ¢ mnoMoubI0 rpagpuka QyHKIMY 3HaU€HUE OJTHON U3
[pPacCMaTpPUBAaEMBbIX BEJIMYHH I10 3HAYECHUIO IPYTOu.

B HECI0KHBIX CiIy4asx BbIpazkaTh (OPMYJ10il 3aBHCHUMOCTH
MEXy BEJTMUNHAMMU.

OnuceIBaTh XapakTep U3MEHEHUS OJJHOW BEJIINYUHBI B
3aBUCUMOCTH OT U3MEHEHUS JPYrOu.

Pacno3snaBath Bujpl n3ydaeMbix ¢pyHkuuil. [loka3siBaTh
CXeMAaTH4YeCKH ITOJI0KEHHE Ha KOOPJAUHATHON IIJIOCKOCTH
rpaduKoB QyHKImi Buga:y = X2,y = X5, ¥y =vx, y = |x|.
Hcnonb3oBaTh PYHKUMOHAJIBHO-TPaduueckue
MpeacTaBIeHUs U PEIICHUs U UCCIIEI0OBaHUs YPABHEHUH U
CHCTEM YpaBHEHUM.
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YPAaBHEHUI U CUCTEM ypaBHEHUH

IMpumeHATH LU (PPOBBIE pecypChl s TOCTPOSHUS TpauKoB
byHKIUH

[ToBTOpenue u 0600mIeHNE

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOOB KypCcOB 7 U 8 KJIaCCOB,
0000111eHKE 3HAHUI

Bri0upaTh, NPUMEHSATh, OLIEHUBATH CNIOCOOBI CPABHEHUS
YKCell, BBIUMCIICHU, TpeoOpa30BaHUi BbIpaKEHU, pEIICHUS
YPaBHEHHUIA.

OcymecTBJISTH CAMOKOHTPOJIb BBITIOTHAEMbIX ICUCTBUN U
CaMOTIPOBEPKY pe3ybTaTa BEIYHCICHUH, MPEOOPa30BaAHMUIA,
[MOCTPOCHHU.

Pemath 3a1aum u3 peajibHO# KU3HHU, IPUMEHATH
MaTeMaTUYeCKUE 3HAaHUS JIs1 pEeLEeHU 3a/1a4 U3 IPYTUX
MPEIMETOB.

PemiaTh TeKCTOBBIE 32/1a4M, CPABHUBATh, BBIOUPATH CIOCOOBI
[pEIICHUS 3aa4l

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bubmuorexa [IOK
yucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 YpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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9 KV/IACC

HaumeHoBaHue KosmuectBo OcHoBHoOE coepkanmne OcHOBHBIE BU/IBI 1€ATEJILHOCTH 00YYAOIIHXCS
pasaeina (TemMbl) 4acoB
Kypca
Yuciia 1 BBIYUCIICHHUS. 9 PaunonaneHbIe yncia, PasBuBaTh npeacraB/eHus O YUCIAX: OT MHOXKECTBA
JleiicTBUTENbHBIC UppaloHaJIbHBIC YNCIIA, HaTypaJIbHBIX YHCEIN 10 MHOYKECTBA ICHCTBUTENBHBIX YACE.
quCIiIa KOHEUYHbIE 1 OECKOHEYHbIE O3HaKOMHTBCS C BO3MOYKHOCTBIO IPEACTABICHUS
JeCATUYHbIE JPOOu. JEHCTBUTENIBHOIO YKCiIa Kak OECKOHEYHOH IeCATUYHOM 1po0oH,
MHO0X€eCTBO 1€HCTBUTENBHBIX NPUMEHSATH JeCATHYHBIC TPUOIKEHUS PAIIHOHABHBIX U
4Kcen; JEMCTBUTENIBHBIE YHCIIa VPPALMOHAIIbHBIX YHCEI.
Kak OECKOHEYHbIE JIECATUUHbIE N300paxkath 1eiicCTBUTENbHBIEC YNCIIA TOYUKAMH KOOPAUHATHOU
npoOu. BzaumHo ofHO3HaYHOE IIPSIMOH.
COOTBETCTBUE MEXKIY 3anuceiBaTh, CPABHUBATH M YIOPSAA0YMBATH
MHOKECTBOM JIEHCTBUTEIBHBIX JIEMCTBUTEIIBHBIE YUCIIA.
YHUCENI U MHOYKECTBOM TOYEK BbInoHATH, coueTast yCTHBIE U IMCbMEHHBIE IPUEMBI,
KOOPJAUHATHOM IPSMOH. apudmernyeckue 1eficTBUSA C pAalMOHAIBHBIMY YHCIIAMU;
CpaBHeHUE IEWCTBUTEIIBHBIX HAXOAMTh 3HAYCHHUsI CTEIICHEN C LIEJIBIMU MIOKA3aTEIsIMA U KOPHEH;
qucell, apudmeTnyeckre BBIYHCJIATDH 3HAYECHUS YUCIIOBBIX BBIPA)KEHUH.
JEMCTBUS C IEHCTBUTEIILHBIMA IHony4yuTsh npeacraBjieHue O 3HAYMMOCTH JIEHCTBUTENBHBIX
YHUCIIAMU. YuCell B IPAKTUYECKOU JEATENBHOCTH YEJIOBEKA.
[TpubnmxEénnoe 3HaUEeHUE AHAJIM3MPOBATH M 1€J1aTh BBIBOABI O TOYHOCTH NMPUOIINKEHUS
BEJINYUHBI, TOYHOCTh JIEMCTBUTEIILHOIO YHCIIa IIPU PELLICHUH 3a1a4.
MPUOITMKEHMSL. OKpyrJsiTh JEHCTBUTEIBHBIE YNCIIA, BHINOJIHATH NPUKUIAKY
Oxpyrnenune uncen. [Ipukunkan | pesyiapTaTa BEIYMCIECHUN, OEHKY 3HAYEHHUI YMCIIOBBIX
OIICHKA PE3yJIbTATOB BHIYUCICHUN | BBIPAKEHUMU.
3HAKOMHTBCS € HCTOPHEH pa3BUTHsI MATEMATUKU
'YpaBHEHUS U 14 JInneiinoe ypaBHeHue. Pemenne OcBanBaThb, 3a1I0OMHUHATH M IPUMEHATH rpauuecKue MeToAbl
HEPaBEHCTBA. YPaBHEHUH, CBOIALIUXCS IIPU PELIECHNUN YPAaBHEHUM, HEPABEHCTB U UX CUCTEM.
'YpaBHEHHS C OTHOM K JInHeWHbIM. KBasipaTHoe Pacno3naBarsb 1iesnbie U 1poOHbIe ypaBHeHUs. PemiaTh iuHeiiHbIe
[IEPEMEHHON ypaBHeHue. Pelienue ypaBHeHUH, | M KBaJApaTHbIe YPaBHEHHs, YPAaBHEHHUs], CBOALIUECS K HUM,

CBOJIAIIMXCS K KBaIPaTHBIM.
bukBanparHbie ypaBHEHHUS.
[IpuMepsl penmienust ypaBHEHUN

npocTeiiye 1poOHO- pallMOHAIbHBIE YPABHEHHUS.
IIpeasaraTs BO3MOKHBIE CLIOCOOBI peIIeHHUs TEKCTOBBIX 3371a4,
00Cy:K1aTh UX M pellaTh TEKCTOBbIE 3a7a4l Pa3HbIMU
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TPEThEH U YETBEPTOU CTENEHEH
Pa3IoKEHUEM Ha MHOKUTEIH.
Pemenue npoGHo-
palMOHAIBHBIX YPaBHEHUM.
Peurenne TekcToBBIX 3a1a4
anreOpanvyecKuM METOJIOM

criocobamu.
3HAKOMHTHCS C UCTOPHEi PA3BUTHS MATEMATUKN

C OJTHOM ITEPEMEHHOM U UX
pelIeHune.

CucreMbl TUHEITHBIX HEPABEHCTB
C OJJHOM NEPEMEHHOU U UX
peleHue.

KBagparHble HEpaBEHCTBA U UX
peleHue.

I'paduueckas nuTepnpeTanus
HCPaBCHCTB U CUCTEM HCPABCHCTB
C IByMs IEpEMEHHBIMU

YpaBHEHUS U 14 YpaBHeHue C nBymst | OcBaMBaTh M NPUMEHSITh IPUEMBI PEIICHUS CUCTEMBI IBYX
HepaBeHCTBA. CUCTEMBI MIEPEMEHHBIMH H €70 rpaduk. JMHEHHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMU U CUCTEMBI IBYX
YpaBHEHUU Cucrema 1ByX JTUHEHHBIX yYpaBHEHHUH, B KOTOPBIX OJHO YpaBHEHHE HE SIBISCTCS TUHEIHHBIM.
ypaBHEHUH C ABYMS Hcnoab3oBaTh GyHKIHOHATBHO-TPAPUICCKHIE TPEICTABICHUS
MIEPEMEHHBIMU U €€ pelleHue. JUISL pellieHUsl M UCCJIeJOBAHMS YPABHEHU U CUCTEM.
Pemenue cucrem aByx AHAJIU3UPOBATH TEKCTHI 32/1a4, PelIaTh X aareOpandecKum
ypaBHEHUH, OJTHO U3 KOTOPBIX CrocoO0M: NmepexoauTh OT CIOBECHOU (POPMYITHPOBKU YCIOBUS
JMHEWHOE, a IPyroe — BTOPOil 3a/1a4u K anreOpandecKon MOJIeI MyTEM COCTaBICHHUS CUCTEMBI
CTETICHHU. YpaBHEHUI; pelIaTh COCTABIEHHYIO CUCTEMY YpaBHEHHIA;
['paduueckas naTeprperanys HHTEPNPETUPOBATH PE3yJIbTAaT.
CUCTEMBbI YPaBHEHHI C IBYMs 3HAKOMHUTBCS ¢ HICTOPHEN pa3BUTHSI MATEMATUKU
nepeMeHHbIMU. Perenue
TEKCTOBBIX 33]1a4
anreOpanvdecKuM CrocoooM
'YpaBHEHUS U 16 UucnoBble HEPaBEHCTBA U UX Ywurarth, 3a1IMCHIBATH, IOHUMATh, HHTEPNPETUPOBATH
HEPaBEHCTBA. CBOWCTBA. HEPaBEHCTBA; UCIOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
Hepasenctsa JIuHeiiHble HEpaBEHCTBA BoInoJHATH Ipeo0pa3oBaHNs HEPABEHCTB, HCMOJIb30BATH IS

npeoOpa3oBaHus CBOMCTBA YHCIIOBBIX HEPABEHCTB.
Pacno3znaBarthb JIMHEMHBIE U KBaJpAaTHBIE HEPABEHCTBA. PemaTh
JIMHEWHbIE HEPABEHCTBA, CUCTEMbI JINHEHHBIX HEPABEHCTB,
CHUCTEMBI HEPABEHCTB, BKJIIFOYAOIIUX KBAIPATHOE HEPABEHCTBO, U
pemiaTh uX; 00CyKIaTh MOJy4YEHHBIE PEIICHHUS.

HN300paxaTh penieHue HEPaBEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCIIOBOM MPSAMOM, 3aNIMCHIBATH PENIEHUE C TOMOIIBIO
CHMBOJIOB.

PemaTh KBajipaTHBIC HEPABEHCTBA, UCIIONIB3Ys Tpaduaeckue
MPEJICTABICHUS.

OcBauBaTh M NPUMEHATH HEPABEHCTBA ITPU PEIICHUU

25




Pa3IMYHbIX 3a4a4, B TOM YUCJIC ITPAKTUKO- OPUCHTUPOBAHHBIX

DOyHKINN 16 KBagparuunas Gpynkius, eé Pacno3naBaTh BUAbI H3y4aeMbIX (YHKIUH; HIJIIOCTPUPOBATH
rpaduk u coiictea. [lapaboua, CXeMATHYEeCKH, 00bSICHATH PACIIOJI0KCHUE HA KOOPIMHATHOM
KOOPAMHATHI BEPIITHHBI II0CKOCTH rpadukoB GyHKImMH Buga: Yy = kx,y = kx + b, y =
napaboibl, 0Ch E’ y=xy=x3y =voy = |x|
cumMeTpuu napadonsl. ['papukn | * . .
(byHKLii: B 3BHCHMOCTH OT 3Ha4CHHUI K02(pPHUIIMEHTOB; OMUCHIBATH UX
y = Kk CBOWCTBA.
’ X Pacno3naBaTh KBaIpaTHYHYIO (DYHKIHIO TI0 (hopMmyIie.
y =k« + b y= o IIpuBoauTH NpUMeEPHI KBAIPATUYHBIX 3aBUCUMOCTEH U3
y=x% y=x3y = x, peasibHO KU3HU, PU3UKU, TEOMETPUHU.
y = | x| BoisaBJasiTh 1 000011aTh 0COOCHHOCTH TpaduKa KBaIpaTUIHOM
— yskmumy = ax? + bx + c.
CTpouTth 1 H300pakaTh CXeMaTHYeCKHU rpapuxu
KBaJ[paTHYHBIX (YHKIWH, 3aJJaHHBIX (hopMynamu BUIa
y = axt,y=ax + qy=ax + p?y=ax’ + bx + c.
AHaJIM3MPOBATH U IPUMEHSATDH CBOMCTBA N3YYCHHBIX (DyHKUUN
JUISL X TIOCTPOCHHUS, B TOM YHUCIIE C TOMOIIBIO ITUPPOBBIX
pecypcoB
Yucnoble 15 Ilonsatue uncnoBoi OcBanBaTh U IPUMEHSITh UHAECKCHbIE 0003HAUEHMS, CTPOUTH
MOCIIE/I0BATEIEHOCTH MOCIIE0BATEIBHOCTH. 3aaHue peueBbie BICKA3bIBAHUS C HCITOJIb30BAaHHEM TEPMUHOJIOTHH,

MIOCJIEI0BATEIbHOCTH
PEKyppeHTHON hopMyII0il U
(dhopMyIoii N-ro uieHa.
Apudpmernueckas u
reOMETPUYECKask IIPOTPECCUU.
@opMyibl N-T0 WiIeHa
apupMeTHIecKon 1
TreOMETPUYECKON IIPOrPECCHI,
CYMMBI IIEPBBIX N YJIECHOB.
N3o0pakeHune 4wieHoB
apupMeTHIeCcKon 1
TeOMETPUYECKON MPOrpeCCUit
TOYKAMH Ha KOOPAMHATHOMN

CBSI3aHHOM C IOHATUEM MOCIIEA0BATEILHOCTH.
AHaIU3UPOBATh (GOPMYILy N-TO WieHa OCIE10BaTEIbHOCTH I
PEKYPPEHTHYIO (POPMYITY H BBIYUCISITH YICHBI
MOCJIEI0BATEIBHOCTEH, 3aJaHHBIX 3TUMHU (HOPMYIIaMHU.
YcTranaBJIMBaTh 3aKOHOMEPHOCTB B IOCTPOCHUU
MOCJIEI0BATEIBHOCTH, €CJIH BBIITMCAHBI IEPBBIE HECKOIBKO €€
YJIEHOB.

Pacno3HaBaTh apupMeTHUECKYIO U TEOMETPUUECKYIO
MIPOrPECCUU MPH Pa3HBIX CIIOCO0AX 3a/laHUs.

PemaTs 3a7auu ¢ UCNOIBb30BaHUEM (DOPMYII N-TO YJIEHA
apu(pMeTHUECKON U TeOMETPUIECKOI Mporpeccuii, CyMMbl
IEPBBIX N YJICHOB.

M300paxkarh WieHbI 10CIE10BATEILHOCTH TOUKAMHU Ha
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IUIOCKOCTH.
JIMHEWHBIN U SKCITOHESHIIMAILHBIN
pocrT.

C1o’kHbI€ IPOLIEHTHI

KOOPJMHATHOM IJIOCKOCTH.

PaccmaTpuBaTh NpuMepbl NPOLECCOB U SIBJEHUH U3 peaibHOI
KHU3HH, WUIIOCTPUPYIOIIUME H3MEHEHHE B apU(pMETHUYEeCKOH
MpOrpeccud, B TE€OMETPUYECKOW MPOTPEecCUu; H300pakaTh
COOTBETCTBYIOLIHE 3aBUCUMOCTHU Ipadruyecku.

Pematp 3a5a4u, CBA3aHHbBIE C YUCIOBBIMU
II0CJIEJ0BATEILHOCTSAMH, B TOM YHCJIE 33]1a4l U3 pealbHOM
KHU3HH C UCTIOJIb30BaHUEM IIU(PPOBBIX TEXHOJIOTHH (JIEKTPOHHBIX
Ta0bM1LL, TpagUUecKoro KajubKyasTopa u T.1.). Pemarts 3a1aun Ha
CJIOKHBIE IPOLIEHTHI, B TOM UKCJIE 3a/1a4 U3 pealbHON IPAKTUKU
(c UCTOIB30BAHNEM KAIIbKYJIATOPA).

3HAKOMMTBCS C HCTOPHE Pa3BUTHS MAaTEMaTHUKU

[ToBTOpEHUE,
000011IeHNE,
cucTeMaTu3aIus
3HAHUI

18

Yuciia U BbIYHCIEHUs (3aMKCh,
CpaBHEHME, ACHUCTBUS C
JEHCTBUTENLHBIMH YUCIIAMH,
YHCIIOBAs TPSMAst; TPOLICHTHI,
OTHOILIEHHUSI, TIPOTIOPLINY;
OKpYTJICHUE, IPUOINKEHUE,
OLICHKA; pEIIEHUE TEKCTOBBIX
3a/1a4 apuPMeTUIECKUM
crocobom)

OnepupoBaThb NOHATUSIMM . MHOKECTBO, ITOJIMHOYKECTBO,
orepary HajJ MHOYKECTBAMH; HCIOJIb30BaTh IpayuuecKoe
MPEJICTABIICHUE MHOXECTB JJIsl OMMMCAHUSI PEAJIbHBIX MPOIIECCOB U
SIBJICHUH, IPU PEIICHUH 33724 U3 APYTUX yUeOHBIX MPEIMETOB.
AKTYyaJIM3MpOBAaTh TEPMHHOJIOTHIO H OCHOBHBIE J1eiiCTBHS,
CBSI3aHHBbIE C YMCJIAMU: HATypaIbHOE YUCIIO, IPOCTOE U
COCTABHO€ UMCJA, IETMMOCTh HATypaJbHbIX YUCEN, IPU3HAKU
JETUMOCTH, T[€J10€ YHUCII0, MOIYJIb YHCIIa, OOBIKHOBEHHAS U
JecsTHYHas ApoOu, CTAaHIAPTHBIN BU YUCia, apuMeTHIeCKuit
KBaJPaTHBIN KOPEHB.

BbpInoHATS JeiicTBHUS, CPABHUBATH M YIIOPSIA0YHUBATh YHCIIA,
MPEACTABIATH YKHCIIa Ha KOOPIUHATHON TIPSIMOM, OKPYTIISATh
YHUCIa; BBIMOJHATH MPUKUIKY M OLEHKY pe3yibTaTa
BBIYHCIICHHI,

Pemath TekcTOBBIE 32/1a4M ApUPMETUUECKUM CIIOCOOOM.
PemaTh npakTuyeckue 3a1a4m, COJEpKaIne MPOIEHTHI, TO0JIH,
YacTH, BBIPAXKAIOIIKUE 3aBUCUMOCTHU: CKOPOCTh — BpeMsl —
paccTosiHue, IieHa — KOJMYECTBO — CTOUMOCTB, 00BEM paboOThI —
BpeMs — MPOU3BOAUTEILHOCTD TPY/A.

Pa3ouparp peanbHbIe )KU3HEHHBIE CUTYAIIUH,

(opmyanpoBaTh ux Ha sI3bIKE MAaTEMATHKH,

HAXOJMTh PEIICHNE, TPUMEHSSI MAaTeMaTHYECKUH anmapar,
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HHTEpPNPeTHPOBATH PE3yIbTaT

Anredpanyeckue BbIpazKeHHUsI
(mpeobpazoBanue
areOpanyecKux BbIpaKEHUM,
JONYCTUMBbIC 3HAYCHH )

OnepupoBaTh NOHATUSIMH: CTCIICHD C I[CJIBIM TIOKA3aTEIICM,
apupMeTHUECKHIA KBaJIPaTHbIA KOPEHb, MHOTOUJICH,
anredbpandeckas 1po0b, TOKIECTBO.

BbINOJIHATH OCHOBHbIE I€HCTBHUSI: BHIIOIHATH PACUETHI 110
(dhopMyiaM, IpeoOpa30OBEIBATH MEIbIC, APOOHO- pallMOHATILHBIC
BBIPAXKCHHUS U BBIPAKCHUS C KOPHSIMHU, PEaTH30BbIBAThH
pas3iioKeHHe MHOTOYICHA HA MHOYKUTEIIH, B TOM YHCIIE C
UCIIOJIb30BaHUEM (hOPMYJT pa3HOCTH KBAJIPATOB U KBaIpaTa
CYMMBI U Pa3HOCTH; HAXOAWUTb OOITYCTUMBIC 3HAYCHU A
HIePEMEHHBIX TS IPOOHO-PAIMOHATILHBIX BRIPAKCHUMN, KOPHEH.
MoaeanpoBaTh ¢ OMOIIBI0 GopMyIT pealibHbIE MPOLIECCHI

Y SIBJICHHS

DYyHKUHUU
(moctpoenwue,
CBOMCTBA U3yYEHHBIX
dyHKumii;
rpaduyeckoe perieHune
YPaBHEHUH U UX
CHCTEM)

OnepupoBaTh NOHATHAMU: QYHKIUS, TpadUK QYHKIHH, HYITH
(GyHKLINHU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKH
BO3pacTaHus, yObIBaHUs, HAUOOJIbIIIEE U HAMMEHbIIIEE 3HAUYCHUS
GbyHKIUH.

AHaJIM3UPOBATh, CPABHUBATD, 00CYKAaTh CBOWCTBA (PYHKIIMH,
CTPOUTH UX IPaQUKH.

OnepupoBaTh NOHATHSAMU: IIPsIMast TPONOPIIMOHAILHOCTD,
oOpaTHas IpONOPLUUOHATBHOCTb, TMHEHHAs (QyHKIUS,
KBajipaTH4Has QyHKIMs, apadoa, runepooa.

Hcnoub3oBarh rpaguKH U1 ONIPEACIICHUS CBOMCTB, IIPOLIECCOB
Y 3aBUCUMOCTEH, /JIsl pElIeHUs 3a]1a4 U3 IPYTUX y4eOHBIX
IIPEIMETOB U PEAbHOMN )KU3HHU; MOAEIHPOBATH C [IOMOILBIO
rpadUKoOB peasbHbIe IPOLECCHI U SBICHUS.

Beipaxathb ¢opmyramMu 3aBUCUMOCTH MEXAY BETUUNHAMHU

OBLLEE
KOJIMUECTBO
YACOBIIO
[IPOTPAMME

102
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N KoJunyecTBO 4acoB JJIeKTPOHHBbIE
°
Tema ypoka uudposbie
n/n Konrpoabnbsie IIpakruuyeckue
Bcero u3yyeHHsi o0pa3oBaTebHbIE
padoThI
pecypchl
Yuciaa u Bbruncjaenus. PanuonajabHblie yncia (25 4)
1 [TonsiTHE parMOHAIILHOTO YUCIA 1
) Apudmernueckue neiicTBus ¢ 1
paIMoHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
paIMoHaIbHBIMU YHCIIAMU
4 Apudmernueckue T1eUCTBUS C 1
parnroHaTBLHBIMHU YUCIIAMH
5 Apudmernueckue NeHCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
6 ApudmeTrnueckue IeiCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
7 CpaBHeHue, ynopsao4nBaHuE 1
paIMoOHaTbHBIX YHCE
3 CpaBHeHue, ynopsi04MBaHue 1
paIMOHATBLHBIX YHCEI
9 CpaBHeHue, ynopsaoduBaHUE 1
PaIMOHATBLHBIX YHCE
10 Crenenb ¢ HaTYpaJIbHBIM [MOKA3aTEIEM 1 bubmmorexa [JOK
P https://m.edsoo.ru/7f4211de
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https://m.edsoo.ru/7f4211de

bubmuoreka [JOK

11 CreneHb ¢ HATYPAIbHBIM MTOKA3aTEIeM https://m.edsoo.ru/7f421382
12 CreneHb ¢ HATYpPAIbHBIM MTOKA3aTEIeM bubmorexa LHOK
https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HaTypalbHBIM IIOKA3aTEIEM bubmmorexa LIOK
https://m.edsoo.ru/7f4218be
14 CremneHb ¢ HATYpPAIbHBIM MTOKA3aTEIeM
15 Pemenrie oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemenrie oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
17 Pemenrie ocCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Pemenrie 0oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
19 [Tpu3Haku JeTMMOCTH, PA3JIOKCHHS Ha
MHOKHTEJIM HATypPaTbHBIX YUCEIT
20 [Tpu3Haku JeTMMOCTH, Pa3I0KEHUS Ha
MHOKUTEIH HAaTypalIbHBIX YUCEI
21 Peanpnbie 3aBucumocTtw. [Ipsimast u
oOpaTHasi IPOMOPIIMOHATIBHOCTH
99 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOIMOPIIMOHAIIBHOCTH
23 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
24 Peanpnble 3aBucuMocTH. [Ipsimast u

oOpaTHasi IPOMOPIIMOHATBHOCTH
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25

KonrponsHas pabora o reme
"ParnoHanpHEIe ynciia"

AsredOpanyeckue BbIpaskeHus (27 4)

26 BykBeHHBIC BBIpaXKEeHUS bubmorera [JOK
K P https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlonycTrmblie 3HaYCHUS
MIEPEeMEHHBIX
28 DopmyItsl
29 DopmyIbl
[IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH,
30 ACKPBITHE CKOOOK U IPUBCACHUE bubmorexa [JOK
packp PUBEA https://m.edsoo.ru/7f41fafa
MOIOOHBIX CIaraeMbIxX
[IpeoOpazoBanre OYKBEHHBIX BBIPAKCHUN,
31 ACKPBITHE CKOOOK M IPUBEICHHE bubmorexa [JOK
packp P https://m.edso0.ru/7f41fd70
MOIOOHBIX CIaraeMbIxX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
32 packpbITHE CKOOOK U IPUBEIEHUE
MOAOOHBIX ClIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUH,
33 pacKpbITHE CKOOOK U IpUBEACHUE
MOAOOHBIX ClIaraeMbIX
34 CBolicTBa CTENEHU C HATYPAIBHBIM bubnnoreka [JOK
IOKa3aTeyieM https://m.edso00.ru/7f421382
35 CBolicTBa CTENEHU C HATYPaJIbHBIM bubnuorexa [JOK
ITOKa3aTeIeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmnoreka [JOK

IIOKa3aTejIeM

https://m.edsoo.ru/7f4218be
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https://m.edsoo.ru/7f41feec
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bubmuoreka [JOK

37 MuoroteHel https://m.edsoo.ru/7f42276e

bu6mmoreka [IOK
38 MuoroteHel https://m.edsogru/7f422930

39 Ciio)eHue, BBIYMTaHHUE, YMHOKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubnmoreka [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8

a1 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca

42 Crnosxenue, BBIMUTAHUE, YMHOKEHHE bubnnorexa [HOK
MHOT'OYJICHOB https://m.edso0.ru/7f423182

43 DopMyJIbl COKPAIIEHHOTO YMHOXKEHHS bubmorexa [JOK
https://m.edsoo.ru/7f42432a

44 DopMyJIbl COKPAEHHOTO YMHOXKEHHS bubmorexa [JOK
https://m.edsoo.ru/7f42464a

45 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f424c12

46 DopMyIIbl COKPAIIEHHOTO YMHOKEHUS bubmorexa HOK
https://m.edsoo.ru/7f424fd2

47 @opMyIIBI COKPAIIEHHOTO YMHOXEHUS bubmmorexa LIOK
https://m.edso0.ru/7f4251d0

48 Paznokenre MHOTOWICHOB Ha MHOYKUTEIH bubmorera [JOK
https://m.edso0.ru/7f423312

49 PasnoxxeHrne MHOrO4JICHOB HA MHOKHUTCIIH bubmorera [JOK
https://m.edsoo.ru/7f4237fe

50 PasnoxxeHrne MHOrO4JI€HOB HA MHOKHUTCIIH bubmorera [JOK

https://m.edsoo.ru/7f4239de
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51 Paznoxxenre MHOTOYWIEHOB HA MHOXKUTEIHN

52 KontpossHas paboTa mo Teme
"Anredpanyeckue BeIpaxeHus "

YpaBHeHus U HepaBeHCTBA (20 1)

VpaBHeHHUE, IpaBuIIa MPeoOpa3OBaHUS

53
YpaBHEHHUS, PABHOCUIHLHOCTh YpaBHEHUI
JIuneitHOe ypaBHEHUE C OJJHOM
54 MePEMEHHOM, pelleHne TMHEHHBIX
YpaBHEHUU
JIuneliHoe ypaBHEHHE ¢ OAHOU
55 IIEPEMEHHOMN, PEIIEHUE JINHEHHBIX bubmmorexa [TOK
P o p https://m.eds00.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOU
56 MIEPEMEHHOH, pelIeHIE THHEHHBIX
ypaBHEHUH
57 Pemrenne 3aa4 ¢ TOMOIIBIO YpaBHEHUI bubmmorexa LHOK
A b0 yp https://m.edsoo.ru/7f42064¢
58 Pemenue 3amau ¢ mOMOIIBIO YpaBHEHUH bubmmorera [TOK
a [bIo yp https://m.edsoo.ru/7f420806
59 Pemenue 3amau ¢ mOMOIIBIO YpaBHEHUH bubmmorera [TOK
a HIpIO YPp https://m.edsoo.ru/7f4209a0
60 Pemenue 3ama4 ¢ mOMOIILI0 YpaBHEHUH bubmorexa [IOK
a HIbIO ¥p https://m.edsoo.ru/7f420e6e
61 JInHeliHOe ypaBHEHUE C 1BYMs bubnnorexka [JOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edso0.ru/7f427c32
62 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK

MEpEMECHHBIMU U CT'O Tpa(bI/IK

https://m.edsoo.ru/7f427e8a
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Cucrema 1ByX JUHEHHBIX YPaBHEHUH ¢

bubmuorexa [JOK

63 JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JUHEHHBIX YPaBHEHUH ¢
JBYMsI IEPEMEHHBIMU
65 CucreMa IByX JTMHEUHBIX YPABHEHUH C
IBYMS IEpEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YPaBHEHUH ¢
IBYMS IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHHIA bubmmorexa LOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHIA bubmmorexa LOK
https://m.edso00.ru/7f42865a
69 Pemenue cucrem ypaBHEeHUI bubmmorexa LOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenne cucreM ypaBHeHUN
79 KonrtponbHas pabora no teme "JInHelinsle bubnnoreka [JOK

ypaBHeHus"

https://m.edsoo.ru/7f421044

Koopaunarel u rpadpuku. @ynkuuu (24 1)

73 KoopannaTa Toukn Ha IpSIMOi bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK

4 HlHczoBbIE MPOMETK Y TR https://m.edsogru/7f41dff2

75 YucnoBble TPOMEKYTKH

76 PaccrosiHne Mexny AByMs TOUKaMH

KOOPAMHATHOU IIPSMON
77 PaccrosiHne Mexy 1ByMsl TOUKaMH
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KOOPJAMHATHOU IIPSAMOM

78 [IpsimoyronbHas cucTeMa KOOpJMHAT Ha bubnunoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMoyronbHas cucteMa KOOpJAMHAT Ha bubnmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX bu6mumoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3aJaHHBIX bubnnoreka [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
83 Urenue rpa)ukoB peabHBIX
3aBUCUMOCTEHN
84 Urenue rpadMKOB peaIbHBIX bubnnoreka [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
85 [Tonatue QpyHKIUU
bu6mmoreka [IOK
86 r
paduic gy https://m.edsoo.ru/7f41ef06
87 CaoiicTBa GhyHKINH
. . bubmuorexa [JOK
88 CBofictsa (ymicuuit https://m.edso0.ru/7f41f078
. bubmuorexa [JOK
89 Jlnefias pyHKus https://m.edsoo.ru/7f41f1fe
. bubnuorexa [JOK
%0 Jlunefias pyHKuis https://m.edso0o0.ru/7f427282
91 IToctpoenue rpaduka TuHeHHON QyHKINH bubmmorexa LIOK

https://m.edsoo.ru/7f427412
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bubmuoreka [JOK

92 [TocTpoenue rpaduka TUHEHHON (HYHKIIUHA 1 httos://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka TUHEHHON QYHKIIUHA
94 I'padux pynkumm y =[x|
95 I'paduk pynkmmm y =[x|
96 KonrponsHas pabora o Teme 1 bubnuoreka [IOK
"Koopaunats! u rpadpuku. OyHkuun" https://m.edsoo.ru/7f41f50a
IHoBTOpeHue u 0000mEeHne (6 1)
[ToBTOpEHNE OCHOBHBIX MOHITUN U
97 METOIOB Kypca 7 Kiracca, 00001IeHue 1 Brommozexa [IOK
Hu P ’ H https://m.edso00.ru/7f429c6c
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHITUN U
98 METOJIOB Kypca 7 Kiiacca, 00001enne 1 buomiorexa IJOK
Hv P ’ - https://m.edsoo.ru/7f429f32
3HAHUUN
IToBTOpEHNE OCHOBHBIX IMOHATHH M
99 METOJIOB Kypca 7 Kiiacca, 00001enne 1 bubmiorexa IJOK
I[V P ’ H https://m.edsoo.ru/7f42a0e0
3HAHUUN
[ToBTOpEHUE OCHOBHBIX MOHITUN U
100 METOIOB Kypca 7 Kiiacca, 00001eHne 1 bubmiorexa IJOK
Hv P ’ - https://m.edsoo.ru/7f42a27a
3HAHUHI
101 Hrorosast konTpopHas paboTa 1
[ToBTOpEHNE OCHOBHBIX MOHITHN U
102 METOJIOB Kypca 7 xiiacca, 00001enne 1 bubmiorexa [JOK
HV P ’ m https://m.edso0.ru/7f42a900
3HAHUUN
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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8 KVIACC

KoauuyecTBO 4acoB

Ne n/m Tema ypoxka Beero Kontpoabubie IlpakTuueckue i[:;jenuﬂ 03&1;::()[::3;1:&}::2(1)p0351e
padoThI padoThI pecypebi
Yucaa u Bpruucienus. Kagparuoie kopau (15 4)
1 KBanpaTHblii KOpeHb U3 yHnCIia 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f42d452
2 [TonsiTre 006 UpparMOHAITEHOM YHCIIC 1 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHbIC TPUOTMIKCHUS 1
UPPALMOHATIBHBIX YHCE
4 JlecsiTuuHbIe TPUOTUKESHUS 1
UPPALMOHATBLHBIX YUCE
5) JleficTBUTENBHBIEC YKCTIa 1
6 CpaBHeHHE 1eHCTBUTENBHBIX YUCEI 1
7 CpaBHEHHE IEUCTBUTEIBHBIX YHCEI 1
8 Apudmernueckuit KBaapaTHbIHN 1
KOpEHb
9 YpaBHEeHHE BHJIA X2 = A 1
10 CgoiicTBa apuPMETHIECKUX 1 bubnuotexa [JOK
KBaJIPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
11 CoiicTBa apumeTnyecKux 1 bubnmnorexa [JOK
KBaJIPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
12 e —— ) ubmioera LIOK
’ https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIE KOPHU
Hpeo6pa3ovBaHHe YHUCJIOBBIX Bubmiorexa [IOK
13 BBIPKEHUM, COAEepKaLIUX 1

KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4
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[TpeobpazoBanue YUCIOBBIX

bu6mmoreka [IOK

14 BBIPDKCHIH, COMCPAALIIX 1 https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHU
Hpeo6pa3o?aHHe YHUCIOBBIX Bubmorexa [IOK

15 BBIPAXKEHHUM, COJIEPHKALIUX 1

KBaaApaTHbIC KOPHU

https://m.edsoo.ru/7f42e262

Yucia u Bprunciaenus. CTeneHb ¢ HeJbIM mokazareiaeM (7 9)
16 CreneHs ¢ IeNIBIM IT0Ka3aTelieM 1 bubmorexa LIOK
https://m.edsoo.ru/7f4354a4

CranjapTHas 3amuch 4ucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 Mupa (0T AIEMEHTapHbIX YaCTHIL J10 1 bubnnorexa [HOK
KOCMHYECKHX OOBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPYKaroIIeM MUPE

18 CBoiiCTBa CTENIEHU C IIEJIBIM 1 bubnuorexa [JOK
nokazarejem https://m.edsoo.ru/7f435648

19 CBolicTBa CTENEHH C LIEJIbIM 1 bubmuorexa [JOK
HoKa3aTeseM https://m.edso0.ru/7f435648

20 CBOMCTBA CTEIEHH C IIEIBIM 1 bu6mmoreka [IOK
MoKasarejem https://m.edsoo.ru/7f435648

21 CBolicTBa CTENEHHU C IETBIM 1 bubmuorexa [JOK
HoKa3aTeneM https://m.edsoo.ru/7f43599a

29 KonTponsHnas pabora no remam 1 bubnnoreka [JOK

"KBagpaTthHsle kopau. Crenexu."”

https://m.edsoo.ru/7f435ed6

YpaBHenus u HepaBeHcTBa. KBagpaTHbie ypaBHenus (15 4)

23 KBanpaTtHoe ypaBHEeHUE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f42eela
24 HenonHoe kBagpaTHOE ypaBHEHNE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f42eela
25 HenonHoe kBagpaTHOE ypaBHEHUE 1 bubnnoreka [JOK
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https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
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https://m.edsoo.ru/7f42eela
2% dopmylia KOpHEH KBaJPaTHOTO 1 bubmuorexa [JOK
ypaBHEHHS https://m.edsoo0.ru/7f42f158
27 dopmyiia KOpHEN KBAaIPAaTHOIO 1 bubnmoreka [JOK
ypaBHCHHS https://m.edsoo.ru/7f42f3f6
28 dopmyiia KOpHEH KBaJIPaTHOTO 1 bubnuorexa [JOK
ypaBHEHHS https://m.edsoo.ru/7f42f5a4
bubmumoreka [IOK
29 Teopema Brtera . https://m.edsg).ruﬂf42fef0
bubnnorexa [JOK
30 Teopenma Bucera . https://m.edsi.ru/7f430076
31 Pewienue ypaBHeHui, cBOASAIIMXCA K 1 bu6mmoreka [IOK
KBaJIpaTHBIM https://m.edso0.ru/7f43c542
32 Pewenne ypaBHenuil, cBOAAIMXCS K 1 bubnnorexa [HOK
KBaJPaTHBIM https://m.edso0.ru/7f43c3d0
33 [Ipocreiimme qpoOHO- 1 bubnnoreka [JOK
palroHaIbHbIC YPaBHEHUS https://m.edsoo.ru/7f4328¢c6
34 [Ipocreitmme npoOHO- 1 bubnuotexa [JOK
palMoHaIbHBIE YPaBHEHHSI https://m.edsoo.ru/7f432b6e
35 PenieHne TeKCTOBBIX 3a7a4 C 1 bu6mmoreka [JOK
HIOMOUIBIO KBAJPaTHBIX YPaBHEHUH https://m.edsoo.ru/7f42f75¢c
36 PenieHne TeKCTOBBIX 3a7a4 C 1 bu6mmoreka [JOK
MIOMOIIIBIO KBaPATHBIX YPaBHCHHM https://m.edsoo.ru/7f42f8f6
37 Pemenne TeKCTOBBIX 3a/1a4 ¢ 1 1 bu6mmorexa [IOK
HIOMOUIBIO KBaJPaTHBIX YPaBHEHUH https://m.edsoo.ru/7f4301f2
Anredopanyeckue Boipa:kenusi. KBaapaTtusiii Tpéxuiex (5 u)
38 KBanpatHsIit TpExuiieH 1
39 Pa?nonceHHe KBaJpaTHOTO 1
TpEéXUJieHa HA MHOXHUTEIU
40 PasnosxeHne kBagpaTHOro 1 bubnuorexa [IOK
TPEXUICHA HA MHOKUTEITH https://m.edsoo.ru/7f42fd38

39



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f42fd38

Paznoxenue KBaJApaTHOI'O

bu6mmoreka [IOK

4l TpEXuJieHa Ha MHOXHTEIIN . https://m.edsoo0.ru/7f42fd38
42 K£§§§§$f§§2 52235255;% 1 1 buomorexa LIOK
Kpagpatbiii 1péxuien” https://m.edsoo.ru/7f42ec80
AsiredOpanyeckue BbIpaskeHusi. AJiredOpandeckas apoon (15 u)
bu6mmoreka [IOK
43 Anrebparrieckas Apodk 1 https://m.edS(EEJ.ru/7f430382
JonycTuMble 3HaUEHUS
44 MIePEMEHHBIX, BXO/ISIINX B 1
anreOpanyecKre BEIPaKCHUS
JlonycTumble 3HaYEHUS
45 MEPEMEHHBIX, BXO/ISIINX B 1
anreOpanvecKue BhIPAKCHUS
16 OCHOBHOE CBOICTBO 1 bubnnoreka [JOK
anreOpandyeckoi apoou https://m.edsoo.ru/7f4308e6
. bu6mmoreka [IOK
47 Coxpamerne podeii 1 https://m.edsg).ruﬂf430a8a
. bubmuorexa [JOK
48 Coxpaenne apodei . https://m.edsg).ru/?f430f44
N bu6mmoreka [IOK
49 Coxpamenue apodeii 1 https://m.edsg).ru/?f430f44
50 CnoxeHue, BBIUNTaHUE, YMHOKEHHE 1 bu6mmoreka [JOK
U JICJICHUE alTre0pandecKux Ipooei https://m.edsoo.ru/7f43128c
51 CnoxeHue, BBIUUTaHUE, YMHOKEHHE 1 bu6mmoreka [JOK
U JIeNICHHUE anreOpandeckux Apooei https://m.edso0.ru/7f4315c0
52 CroxeHue, BBIYUTaHUE, YMHOKEHUE 1 bubnuorexa [JOK
U JIeTIeHUe anreOpandecKkux Ipooeit https://m.edsoo.ru/7f4318c2
53 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bu6mmoreka [JOK
U JIeNICHHUE anreOpandeckux apooei https://m.edsoo0.ru/7f431a20
54 [IpeoOpazoBanme BhIpaKEHUH, 1 bubnuorexa [JOK
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https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
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55

56

57

CoJIepKaINX areOpandecKue
npobu

[IpeobpazoBanue BoIpaXeHUH,
CoJIepKaIINX areOpandecKue
npodu

[IpeobpazoBanue BoIpaXeHUH,
CoJIepKaINX areOpandecKue
npobu

KonTtponpHast pabora o teme
"AnreOpanyeckas 1poOp"

1

https://m.edso0.ru/7f43259c

bubmuoreka [JOK

https://m.edso0.ru/7f432736

bu6mmoreka [IOK

https://m.edsoo.ru/7f432736

bubmuoreka [JOK

https://m.edsoo.ru/7f431d36

YpaBHeHusi u HepaBeHcTBa. Cucrembl ypaBHenmii (13 1)

58

JIuneliHOE ypaBHEHHE C IBYMS
HepEeMEHHBIMH, €ro rpauk,
IPUMEpHI PEILICHUsI YPAaBHEHUH B
LeJIBIX YuCIIax

59

60

JIuneitHOE ypaBHEHHE C IBYMSI
NEepEMEHHBIMH, €T0 IrpaduK,
HpUMEpBI pellieH!s ypaBHEHHH B
IEJTBIX YMCIIaxX

JInHeliHOE ypaBHEHME C 1ByMs
NepEeMEHHBIMH, €ro rpauk,
MPUMEpHI PEIlIeHUs] ypaBHEHUH B
LIEJIBIX YUCIIaX

61

62

Pemenue cucreM AByX JIMHEHHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU
Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHHUH C IBYMsI IEPEMEHHBIMU

63

Pemenue cucrem IByX JTUHEHHBIX
YPaBHEHHUH C IBYMsI IEPEMEHHBIMU

64

IIpuMepsl perienus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU
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https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36

ITpumMepsl peleHus CUCTEM
65 HEJIMHEHHBIX YPAaBHEHUH C IBYMsI 1
IIEPEMEHHBIMU

['padpuaeckas maTEepIpeTaIIms

66 YpaBHEHUS C ABYMS IEPEMEHHBIMU 1
CHCTEM JIMHEHHBIX YPAaBHEHUM C
JIBYMSI IEPEMEHHBIMU

I'paduueckas uaTEpIIpETAIIUSI
YPaBHEHHUS € ABYMs [IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

67

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68 Pemenue TekCTOBBIX 3a1a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUI

Pemnienne TEKCTOBBIX 3a/1a4 C

69 .
IOMOILBIO CUCTEM YPABHEHUHN

Pemiennie TEKCTOBBIX 3a/1a4 C

70 .
MNOMOIIBIO CUCTCM YPABHCHHUU

1

YpaBHenus u HepaBeHcTBa. HepaBencrra (12 4)
YHucnoBble HEPABEHCTBA U UX

71 . 1
CBOMCTBa
79 YucnoBble HEpaBEHCTBA U X 1
CBOMCTBA
73 HepaBeHcTBO ¢ 01HO# TepeMeHHON 1
JluHeiiHble HEpaBEHCTBA C OJHOU bubnnoreka [JOK
74 . 1 .
NepeMEHHOH 1 MX peleHne https://m.edsoo.ru/7f42c692
JInHeliHbIe HEpABEHCTBA C OJJTHON bubnnorexka [JOK
75 . 1 .
NEPEMEHHOM U X peleHHne https://m.edso0.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OJHOM 1
MIEPEMEHHOM U MX PEIICHHE
27 CucTtembl TUHEHHBIX HEPABEHCTB C 1 bubnmuotexa [JOK

OJHOM NEPEMEHHON U X PELICHUE

https://m.edsoo.ru/7f42ch88
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https://m.edsoo.ru/7f43d6d6
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CucreMbl TUHEUHBIX HEPABEHCTB C

bu6mmoreka [IOK

8 OJTHOM TICPEMEHHOM U MX PEIICHUE 1 https://m.edsoo.ru/7f42cd2c
79 CI/ICTE}MH JII/IHCfIHLiX HEPaBEHCTB C 1
OJIHOI MepEeMEHHON U UX pelIeHHe
w | etz | B 10K
o N https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPSIMOiA
| e penens o | B LOK
o N https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPSIMOA
KonTponbhas pabota nmo rTemam
82 "HepaBencrBa. Cuctemsl 1
ypaBHeHUK"
®yuknun. OcHoBHbie mousitus (5 1)
bubnuorexa [JOK
83 Tomsrmue Gymxmm . https://m.edsi.ru/7f433012
84 O06nacTh onpeaeICHHs] 1 MHOYKECTBO 1 bu6mmoreka [IOK
3HAYCHHUH QYHKIIUH https://m.edsoo.ru/7f433d84
85 Crioco0b1 3a1aHust PYHKITUI 1
86 I'paduk pynkumm 1
CaoiicTBa (yHKINHU, UX
87 oToOpakeHue Ha rpaduke 1
®yukuuu. Yucjaosbie pyHkuum (9 1)
Utenue u noctpoeHue rpadukon
88 by 1
89 [Ipumeps! rpagukoB GyHKITHHA, 1
OTPKAIOIINUX PEATHHBIC TTPOIIECCHI
o | o o | B LOK
https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX TpapuKu
91 ['umep6ona 1
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https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
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92 ['unepOona 1
bu6mmoreka [IOK
— 2
3 I'paduk ynxumm y = x 1 https://m.edsoo.ru/7f4343e2
bubmuorexa [JOK
— 2
94 I'padux pyskim y = x 1 https://m.edso00.ru/7f434572
=x2 = 3 =V =
95 Eﬁigjgiiczoéﬁeﬁe}{ie Y 1 bubmorexa LHOK
’ . . https://m.edso0.ru/7f434d38
YpaBHEHUH U CUCTEM ypaBHCHUI
=x2 = x3 =V =
96 E{Dﬁligggizeczo’;;en)l(e;{zle Y 1 bubmorexa [TOK
’ . . https://m.edsoo.ru/7f434eb4
YpaBHEHUI U CUCTEM YpaBHEHUU
IloBTOpeHue u 0600meHue (6 4)
g | e i | Bumorers 110K
. ’ https://m.edsoo0.ru/7f4371aa
0000111eH1E 3HAHNI
o | emopmme o mnin | Bumorers 110K
. ’ https://m.edso0.ru/7f43736¢
000011IeH1Ee 3HAHUI
| momoreme oo | Bumorera 110K
A yP . ’ https://m.edso0.ru/7f437510
000011IeHrEe 3HAHUI
oo | Lomopme s owrmie | Bumorera 110K
A yP N ’ https://m.edso0.ru/7f4376b4
000011IeH1Ee 3HAHUI
bu6mmoreka [JOK
101 HToroBast KOHTpoJIbHAsA paboTa 1 https://m.eds00.ru/7f436088
| oo cnom s | Bumorera 110K
N ’ https://m.edsoo.ru/7f437858
000011IeH1Ee 3HAHWI
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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https://m.edsoo.ru/7f4343e2
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9 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Yucaa u Boluuciaenus. /leiicrBurenbHble unciaa (9 4)

PammonannHBIC yncna,
HWppalUOHAIIbHBIC YMCIIa, KOHEYHBIE U
OCCKOHEYHBIC JECATUIHBIC TPOOH

MHOX€eCTBO JEUCTBUTECIBHBIX YHCEI;
JIeHCTBUTEIILHBIC YHClIa KaKk
OCCKOHEUYHBIC ACCATUYHBIC IPOOH

BzanMHO 0gHO3HaAYHOE COOTBETCTBHE
MEXy MHOYKECTBOM JEHCTBUTEIBHBIX
qrcen 1 MHOKECTBOM TOYEK
KOOPJAMHATHOM MPSIMOi1

CpaBHEHME IEUCTBUTENBHBIX YHCEIL,
apudmeTnueckue AelcTBUS C
JIEMCTBUTEIILHBIMHU YMCIIaAMHU

HpI/I6HI/I)KéHHOC 3HaA4YCHHEC BCIIMYNHBI,
TOYHOCTH HpI/I6J'II/I)I(CHI/Iﬂ

Oxpyrienue yncesn

OxpyrieHne uncen

[Tpukuaka u olieHKa pe3yJIbTaTOB
BBIYUCIIEHUH

[Ipukuaka v olLieHKa pe3yJIbTaTOB
BBIYUCIIEHUI
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YpaBHeHusi M HepaBeHCTBA. Y PaBHeHHUs ¢ 0HOMH nepemeHHoi (14 1)

10 JIuneitnoe ypaBHeHue. Pemenue 1 bubnuorex [HOK
YPaBHEHUH, CBOISIIMXCS K JIMHEUHBIM https://m.edsoo.ru/7f43bf66
1 JIuneitnoe ypaBHeHue. Pemenue 1
YpaBHEHUM, CBOJISIIIIMXCS K JIMHEHHBIM
KBanparHoe ypaBHeHue. Perienue
12 ypal)jlfeﬂnﬁ, (myi;[;lmnxcsl K 1 buGnnorexa [IOK
https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
KBanparHoe ypaBHeHue. Pemienue
13 ypalillfeﬁuﬁ, C};ILIISIHII/IXCﬂ K 1 bubnorexa [IOK
https://m.edso0.ru/7f43c542
KBaJPaTHBIM
bubmuorexa [JOK
14 bikBapatHbie ypaBHeHHs 1 https://m.edsogru/7f43c3d0
bubmuorexa [JOK
15 bikBazpatibie ypasHeHis L https://m.edso0.ru/7f43c3d0
[Ipumeps! penieHus: ypaBHEHUN
16 TpeThel 1 4eTBEPTON cTeneHel 1
pa3ioKeHUEM Ha MHOKHUTEIN
IIpuMepsl penieHus ypaBHEHUN
17 TpeThel U 4eTBEPTOM creneHei 1
pa3ioKeHUEM Ha MHOKHUTEIN
18 Pemenue 1po6HO-paliMoOHaIbHBIX 1 bubnnoreka [JOK
YpaBHEHUN https://m.edso0.ru/7f43c9b6
19 Pemenne npoOGHO-paninoHaTBHBIX 1 bu6mmorexa [IOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Pemrenre TekcTOBBIX 3a1a4 1
anredpanvecKuM METOI0M
21 Pemienue TekCTOBBIX 3a1a4 1
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anredpanvyeckuM METo10M

22

23

Penrenne TekCcTOBBIX 3a1a4
anredpanvyeckuM METo10M

KonTponbhas pabota no teme
"YpaBHeHUs C OJIHOU TepeMeHHOK"

1

YpaBHeHusi u HepaBeHcTBa. CucteMbl ypaBHeHuii (14 1)

24 YpaBHeHue ¢ 1ByMs IEPEMEHHBIMU 1 1 bubnunoreka [HOK
ero rpaduxk https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHue ¢ 1BYMsI IEPEMEHHBIMU U 1 bubnuotexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JTUHEHHBIX YpaBHEHUM 1
C IByMs IEPEMEHHBIMU U €€ pelieHHe
97 Cucrema 1ByX JTUHEHHBIX }IPaBHeHI/Iﬁ 1
C IByMsI IEPEMEHHBIMU U €€ pelleHune
28 Cucrema 1ByX JTUHEHHBIX YpaBHEHUM 1
C IByMs IEPEMEHHBIMU U €€ pelIcHHE
29 Cucrema 1ByX JTUHEHHBIX YpaBHEHHH 1
C IByMs IEPEMEHHBIMU U €€ pelieHne
Pemenue cucrem 1B ABHEHUH,
30 OJTHO U3 KOTOPBIX HHyIiIzI]EOG, a 1pyroe 1 bubmmorexa [JOK
. https://m.edsoo.ru/7f43d23a
— BTOpPOH CTENEHU
Pemenue cucrem 1B ABHEHUH,
31 OJTHO U3 KOTOPBIX nny;eggoe, a ipyroe 1 bubmmorexa [OK
. https://m.edsoo.ru/7f43d55a
— BTOpPOM CTENEHU
Pemenue cucrem IByX ypaBHEHHI,
32 OJIHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe 1

— BTOpOM CTEIICHU
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https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

Pemenue cucrem IByX ypaBHEHHIH,
33 OJIHO U3 KOTOPBIX JIMHEHHOE, a APYyroe 1
— BTOPOM CTENIEHU

I'paduueckas MHTEpIIpETAIIS
34 CHCTEMBbl yPaBHEHUH C IBYMs 1
NIEPEMEHHBIMH

35 Pemenue TekcTOBBIX 3a/1a4 1
anreOpandecKuM crocooom

36 Pelienne TEKCTOBBIX 3a1a4 1
anredpanvecKuM crocooom

KonTponbhas padota no teme

37 " o 1 1
Cucrembl ypaBHEHU
YpaBHenus u HepaBeHcTBa. HepaBencrsa (16 4)
38 qI/ICjIOBI)Ie HEPaBEHCTBA U UX 1
CBOICTBa
39 YucnoBble HEPABEHCTBA U UX 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInneitHble HEpaBEHCTBA C OJJHOU 1 bubnuoreka [IOK
[IEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
41 JInHeHbIe HEpaBEHCTBA C OJHOM 1 bubnuotexa [JOK
IIEPEMEHHOM U UX PEILIECHUE https://m.edsoo.ru/7f43af08
4 Jlunelinbie HEpaBEHCTBA C OJTHOM 1 bubnmnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TMHEHHBIX HEPABEHCTB C 1
OJIHOM MEPEMEHHON U UX PELIEHNE
44 Cuctembl TMHEHHBIX HEPABEHCTB C 1

OJIHOM MEPEMEHHON U UX PELIEHUE
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45 CucreMbl TMHEMHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIICHUE
46 KBagparHsle HepaBeHCTBA U UX bubnuoreka [IOK
pelieHue https://m.edso0.ru/7f43b098
47 KBagparHble HepaBeHCTBA U UX bubnmoreka [JOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBeHCTBA U UX bu6mumorexa [IOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U X
pelieHue
50 KBagpaTHble HepaBeHCTBA U UX
peleHue
I'paduueckas naTEpIpEeTaLIAL
ol ngg;eHCTB U CHCTSMI;ep;BeHCTB C bubamorexa LOK
https://m.edso00.ru/7f43b098
JBYMS IEPEMEHHBIMU
I'padnueckas uHTEpHIpeTaLIUs
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMSI TIEPEMEHHBIMU
53 KonrtponbHas pabora no Teme
"HepaBencrsa"
@®ynkuun (16 1)
54 KBanpatuunas ¢pyHkus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBa https://m.eds00.ru/7f4396c6
55 KBagparuunas ¢pyHkuus, e€ rpaguk u bubmuorexa [IOK
CBOMCTBa https://m.edso00.ru/7f439842
56 KBanpartuunas ¢pynkus, e€ rpaduk u bubnnorexa [JOK
CBOMCTBa https://m.eds00.ru/7f4399b4
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[Tapaboia, KOOPAMHATHI BEPITHHBI

bubmuorexa [JOK

> 1mapaboJIbl, OCh CHMMETPHH TTapadoJIbI https://m.edsoo.ru/7f439eb4
[Tapaboia, KOOPAMHATHI BEPITHHBI bubnunoreka [HOK
58
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapaboina, KOOPAMHATHI BEPIIMHBI bubnmoreka [JOK
1apaboJIbl, OCh CHMMETPHH TTapadoJIbI https://m.edsoo.ru/7f43alac
[Tapabona, KOOpIUHATHI BEPIIUHBI bu6mumorexa [IOK
60
1mapaboJIbl, OCh CHMMETPHH TTapadoJIbI https://m.edsoo.ru/7f43a31e
61 [Tapaboia, KOOPAMHATHI BEPITHHBI bubnnoreka [JOK
1apaboJibl, 0Ch CHMMETPHUH apadoJIbl https://m.edsoo0.ru/7f43a526
62 [Tapaboina, KOOPAMHATHI BEPIIHMHBI
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl
63 I'paduxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'paduxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=X|
66 I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
69 KonrtponsHas pabora no teme bubnuoreka [IOK

"(DYHKHI/II/I"

YucsoBble nociaenoBarebHocTH (15 1)

https://m.edsoo.ru/7f43ab84
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20 [TonsiTue yncaoBoi bubmuorexa [JOK
[IOCJIEI0BATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3aiaHue 1oCIe10BaTEIbHOCTH

71 eKyppEeHTHOH (opMyIIoii u bubmmorexa [TOK
PeKyPP . MY https://m.edsoo.ru/7f43ebda
dhopMyIoii N-To uieHa

79 Apudmernueckas ¥ reoMeTprIeCKas bubnnoreka [HOK
MpOrpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas U reoMeTpuyecKas bubnmoreka [JOK
Mporpeccuu https://m.edsoo.ru/7f43f3b4
@opMyIbl N-TO YIeHa

74 apu(METHIECKON U TE€OMETPUIECKOI bubmmorexa [JOK

P . P https://m.edsoo.ru/7f43f58a
MIPOrPECCUi, CYMMBI ITEPBBIX N YICHOB
®opmyIbl N-To yiieHa
75 apu(METHIECKON U TE€OMETPUIECKOI bubmmorexa [TOK
P . P https://m.edsoo.ru/7f43ef2c
MIPOrPECCUi, CYMMBI ITEPBBIX N YICHOB
®opmybl N-To YiieHa
76 apu(pMeTHYECKON U reOMeTPUIECKOM bubmmorexa [JOK
p . p https://m.edsoo.ru/7f43f0c6
MIPOrpeccuii, CyMMBI MEPBBIX N YICHOB
@opMyIbl N-TO YIeHa
77 apu(pMeTHYECKON U reOMeTPUYECKOM bubmmorexa [OK
P . P https://m.edsoo.ru/7f43f72e
MIPOrpeccuii, CYMMBI MEPBBIX N YICHOB
@opMyIbl N-TO YIeHa
78 apu(pMeTHyecKoil 1 reOMeTpUUECKOn bubmorexa LHOK
P . P https://m.edsoo.ru/7f43f8a0
MIPOrPeCCUii, CYMMBI MEPBBIX N YICHOB
N3o0pakeHune 4ieHOB
79 apru(METHIECKON U TEOMETPUIECKOM

MPOrpeccuil TOUKaMH Ha
KOOPJMHATHOM TIOCKOCTH
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N300pakeHne 4ICHOB
aprupMETHIECKON U TEOMETPHUUIECKON

80 MPOTPECCUI TOUKaAMU Ha
KOOPJMHATHOM TIJIOCKOCTH
81 JInHEHHBIN U SKCIIOHCHITNAIBHBIN
pocT
82 CnoKHBIC TPOLICHTHI bubmorexa [IOK
https://m.edsoo.ru/7f43fe0e
83 CoKHBIC TPOIICHTHI bubnmorexa LHOK
https://m.edsoo.ru/7f4401a6
84 KonTponbhas padota no teme bubnnorexa [HOK
"YycIoBBIE IOCIEN0BATEILHOCTH" https://m.edsoo.ru/7f4404f8
IloBTOpEHue, 00001MeHUE, cUcTeMaTH3anus 3HaHui (18 4)
[ToBTOpenue, 0600MICHNE 1
CHCTEeMaTH3alKsl 3HaHui. 3aIlHCh,
85 CpaBHEHHUE, IEUCTBUSA C
JIeHCTBUTEILHBIMH YHCIIAMH,
YHCIIOBas MpsMast
[ToBTOpenue, 06o0IIEeHNE U
86 cucreMaru3anus 3HaHui. [IpoteHTsl,
OTHOIIICHHUS, TPOMIOPIIUHI
[ToBTOpenue, 06o0IIEeHNE U
87 CHCTEMATH3AIM 3HAHUIA.
Oxkpyrienue, TpuoOIKeHre, OIICHKa
[ToBTOpeHme, 0600IEeHNE U
88 cUcTEMAaTH3ansa 3HaHui. Pemenne bubmuoreka [JOK

TEKCTOBBIX 33]1a4 apU(PMETHUECKUM
crrocoooM

https://m.edsoo.ru/7f443b12
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[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3alnus 3HaHui. Pemenune

bubmuorexa [JOK

89 TEKCTOBBIX 33J1a4 apU(PMETHUECKUM https://m.edsoo.ru/7f443cd4
croco6om
[ToBTOpeHUE, 0600IICHNE 1

90 cucTeMaTu3alus 3HaHuil. Pemenue bubnmoreka [JOK
TEKCTOBBIX 33J1a4 apU(PMETHUECKUM https://m.edsoo.ru/7f443fea
croco6om
[ToBTOpeHME, 0600IICHNE 1

01 cucTeMaTu3alus 3HaHH. bubnuorexa [JOK
[IpeobpazoBanue anredpanvdecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, IOMyCTUMbIC 3HAUCHHUSI
[ToBTOpEeHME, 0600IICHNE 1

92 CHCTEMAaTHU3allMs 3HAHUH. bubmuorexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPKCHUH, TOMYCTUMbIC 3HAYCHHSI
[ToBTOpEeHuEe, 06001IeHNE 1

93 cHUCTeMaTH3aIvs 3HaHUH. bubmuorexa [JOK
[TpeoOpazoBanue anredbpanyecKux https://m.edso0.ru/7f4446f2
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpeHue, 06001IeHNE 1

94 cHUCTeMaTH3aIvs 3HaHUH. bubmuorexa [JOK
[TpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS
[ToBTOpeHue, 06001IIeHNE 1

95 cucTeMaTtu3anus 3HaHui. OyHKIUH: bubnmoreka [JOK

ITOCTPOEHHE, CBOMCTBA N3yYEHHBIX
byHKIHIT

https://m.edsoo.ru/7f444c56
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96

[ToBTOpEeHUE, 0600IICHNE 1
cucremaTtusanus 3Hanuil. DyHkuumu:
MTOCTPOCHHE, CBOMCTBA U3yUYECHHBIX

byHKIMHA

bubmuorexa [JOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpeHUE, 0600IICHNE 1
cucremaTtusanus 3Hanui. OyHkuum:
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX

byHKIMHA

bubmuorexa [JOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpenue, 0600mIEHNE 1
cucremaTusanus 3Hanuil. OyHKuum:
IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX

byHKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpenue, 06o0IIEHNE 1
cucTeMaTu3alus 3HaHH.
I'padmyeckoe pemeHne ypaBHEHUH U
UX CUCTEM

bubmuorexa [JOK
https://m.edsoo.ru/7f445516

100

101

102

[ToBTOpEeHuEe, 06001IeHNE 1
CHCTEMaTH3aINsI 3HAaHUH.
I'paduueckoe perenue ypaBHEHUH U
WX CHCTEM

Hrorosas KOHTPOJIbHAsA pa60Ta

O000I1IEHNE U CUCTEMATHU3AIINS
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» AnreOpa, 7 knacc/ Makapsiues FO.H., Munatok H.I'., Hemkor K.U. u
npyrue; nox penakiueit TenskoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«M3natenbctBoO «IIpocBenieHue»

» Anrebpa, 8 kimace/ MakapsraeB FO.H., Munaiok H.I'., Hemxos K.U. u
npyrue; nox penakuuei TemskoBckoro C.A., AKIIMOHEPHOE OOLIECTBO
«3narensctBO «lIpocBenieHne»

» Anrebpa, 9 kiacce/ MakapsrueB FO.H., Munaiok H.I'., Hemkxos K.U. u
npyrue; non penakiueit TemsikoBckoro C.A., AKITMOHEPHOE 00IIECTBO

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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