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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sIBISIETCA OAHUM U3 OMOPHBIX KypCOB OCHOBHOTO 00IIEro 0Opa3oBaHMUS:
OHa 00ecleynBaeT U3yueHUe IPYrux JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOTO, TaK
U TYMaHUTAPHOTO IUKIOB, €€ OCBOEHHE HEOOXOAMMO [UJISi MPOJOJIKCHUS
oOpa3oBaHusi M B TMOBCEIHEBHOW >KU3HU. Pa3BuTue y 0Oydaronmmxcs Hay4dHbIX
MPE/ICTABICHUNA O TMPOMCXOXKICHUU W CYIIHOCTH airedpanueckux aOCTpakIui,
crioco0e OTpakKeHHsI MaTeMaTH4YEeCKOM HAyKOU SIBIIGHUN U MPOIIECCOB B MIPUPOLIE U
oOIIecTBe, POJIM MaTeMaTHYECKOrOo MOJCIMPOBAHUS B HAyYHOM IO3HAHWU U B
MPaKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAueCTB
MBIIIICHUS, HEOOXOMUMBIX ISl aanTalid B COBPEMEHHOM IU(PPOBOM OOIIIECTBE.
N3ydenne anreOpbl oOecledMBACT pPa3BUTHE YMEHUS HaAOMIOAaTh, CPAaBHUBATH,
HAaXOIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUYHOCTH MBIIUICHHUS, CIOCOOHOCTH
apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JEHUCTBUSI U BBIBOIBI, (DOPMYIUPOBAThH
yTBepkIeHua. OCBOEHHE Kypca aireOpbl 0OECIEeUMBAET Pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUS OOYYalOIIUXCS: OHU MCIOJB3YIOT JEAYKTUBHBIE W WHIYKTUBHbBIC
paccyxieHusi, o000IleHHe U KOHKPETU3aIuio, abCTparupoBaHHE W aHAJIOTHIO.
OOydenune anredpe MNpeanoyiiaracT 3HAYUTENIBHBIA O00BEM CaMOCTOSATEIHLHOM
JESATEILHOCTH 00YyYaIOIINXCS, [IOPTOMY CAMOCTOSITEIbHOE PEIICHHE 3a]1a4 SIBJISIETCS
peanuzanuen 1eaTeIbHOCTHOTO MPUHIKIIA 00yUeHHUS.

B crpyktype mporpammbl y4eOHOro Kypca «Amnredpa» Jjis OCHOBHOTO OOIIETo
00pa30BaHUsl OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOJUYECKHE JTMHUU:
«Uucna ¥ BBIYUCICHHS», «ANreOpanveckue BBIPAXKEHUSN», «YpaBHEHUS U
HEepaBeHCTBa», «DyHkuum». Kaxmas W3 3TUX COAEPKATEIbHO-METOANYECKUX
JIMHUN pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUYEHUS Kypca, B3aUMOJEHCTBYS C
JPYTUMH €ro JUHHUsIMU. B Xome wu3ydeHuss yd4eOHOro Kypca oOydaromumcs
MPUXOAUTCS JIOTUYECKU PaCCyXKJaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpa» BKIIOYECHBI
HEKOTOpPHIE OCHOBBI JIOTMKH, MPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3jeiiax
MaTeMaTH4eCKOro o0pa3oBaHUs M CIIOCOOCTBYIOIIHME OBJIAJACHUIO OOYYarOIIMMHUCS
OCHOB YHHBEPCAIIbHOIO MaTEMaTUYECKOTO si3bIKa. ColepKaTeIbHON U CTPYKTYPHOM
OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpa» SBISETCS €ro HHTETPUPOBAHHBIN
xXapakrep.

Conepxanue TUHUM «HHClIa U BBIYUCICHUS» CITY>)KUT OCHOBOM ISl JaJbHEHIIIETO
M3Y4YEHUS] MaTeMaTHKU, CIOCOOCTBYET PA3BUTHIO Yy OOYYArOIIUXCSl JIOTUYECKOTO
MBIIIUICHUSI, (DOPMUPOBAHUIO YMEHHUS IMOJL30BAThCS aAJTOPUTMAMM, a TakKKe
MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TOBCEAHEBHOM JKU3HHU.
Pa3BuTHE MOHATHSA O YUCIE HA YPOBHE OCHOBHOTO 0O0ILIETO 00pa30BaHUS CBA3AHO C
palMOHAIBHBIMU U UPPaIlMOHATBHBIMU YUCIaMU, GOPMUPOBAHUEM TTPEACTABICHUI
O JICUCTBUTEILHOM 4YHCJE. 3aBEPIICHUE OCBOCHMSI YHMCJIOBOW JIMHUU OTHECEHO K
cpenHemy o01ieMy oO0pa3oBaHUIO.

Conepxanue ABYX anreOpanvecKux JUHUN — «AnreOpandecKkue BBIPOKECHUS» U
«YpaBHEHHSI M HEPABEHCTBA» CIOCOOCTBYET (OPMHPOBAHUIO Yy OOYyUYaIOIIUXCS
MaTeMaTHYECKOTro anmapara, HeoOXOIMMOTo JiS PEHIeHUs 3a7ad MaTeMaTHKH,



CMEXXHBIX IPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE 0CHOBHOTO
obmiero o0pa3zoBaHMsl y4eOHBIM Marepuain TpyHIUPYETCsl BOKPYT palOHAJIbHBIX
BbIpaXEHUI. Anredpa IEMOHCTPUpPYET 3HAYEHHE MATEMATUKU Kak s3blka JJis
INOCTPOEHUS] MaTreMaTHYECKHX MOJENel, ONMCAHMUsS MPOLIECCOB U  SBICHUM
peanbHOro Mupa. B 3agaun o0yueHus anredpe BXOIAT TaKKe JajbHEIIee pa3BUTHE
AJITOPUTMUUYECKOTO MBIIIEHUS, HEOOXOAUMOI0, B YaCTHOCTH, JUIsl OCBOECHHUS Kypca
UHPOpPMATUKK, W  OBJIAJCHUE HABbIKAMU  JEAYKTUBHBIX  PacCyXIACHHM.
[IpeoOpa3zoBanre CHUMBONBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CHOCOOHOCTEN K MaTEMaTHYE€CKOMY TBOPUECTBRY.

Conepxanue (yHKIIMOHAIBHO-TpapUUECKol JIMHUU HAIEJICHO Ha TOIy4YeHHUE
o0yJaromMMHCs 3HaHUHM 0 QYHKIMSIX KaK BaKHEHIIIeH MaTeMaTH4eCKOM MOIEITH JJIst
ONKCaHUsl M UCCIEOBAHMS Pa3HOOOpPA3HBIX MPOLIECCOB M SBICHUI B MPHUPOJIE U
obmiectBe. M3yuenne marepuana crocoOCTBYET Pa3BUTHIO y 00yUaAIOLIUXCS YMEHUS
UCIOJb30BaTh PA3JIMYHBbIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MaTeMaTHKU —
CIIOBECHBIE, CHUMBOJIMYECKUE, TpauuecKue, BHOCHUT BKJIaJ B (OPMUPOBAHUE
IPEICTaBICHUN O POJIM MaTEMAaTUKK B PA3BUTUU LIUBUIIM3AIMY U KYJIBTYPHI.
ComnacHo yueOHOMY IUIaHy B 7-9 Kilaccax m3ydaercs yuyeOHbIH Kypc «Anrebdpay,
KOTOpBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3ienbl coaepxkanus: «Yucna u
BBIUUCIICHUS», «AJNreOpanuecKkue BBIPAXKEHUS», «YPABHEHHs U HEPABEHCTBAY,
«DOYHKIUW.

Ha n3yuenue yueOHoro kypca «Anredpay» orsoautcs 306 yacos: B 7 kiacce — 102
yaca (3 gaca B Heqeno), B 8 kinacce — 102 gaca (3 gaca B Hezenio), B 9 kimacce — 102
yaca (3 yaca B HEJEIO).



COAEPXKXAHUE OBYYEHUA
7 KIIACC

Yucaa v BBIYMCICHUA

Jpo6u 0OBIKHOBEHHBIE U JIECSITUUHbIE, IEPEX01 OT OAHON (HOPMBI 3armucu aIpodeit K
npyrou. IloHsTHE palMOHAIBHOIO YHWCIIA, 3alMCh, CPABHEHHUE, YHOPSIAOYUBAHUE
palMoHANBHBIX Yucel. ApupMeTHYecKue IeUCTBUS C pallMOHATIbHBIMU YHUCIIAMHU.
Pemenue 3aa4 u3 peaabHOM MPAaKTUKK HA YaCTH, HA APOOH.

CrerneHb ¢ HaTypaJIbHBIM [TOKa3aTesieM: OlpeiesieHne, MpeoOpa30BaHue BhIPAKECHHIM
Ha OCHOBE OIPEACIICHHUS, 3alUCh O0NbIINUX YKcen. [IporeHTsl, 3anuch NpoIreHTOB B
BUJIE ApoOM W poOU B BHUJAE MPOLEHTOB. TpH OCHOBHBIE 33Jjaud Ha IMPOLIECHTHI,
pEILICHUE 3a7a4 U3 PEATTbHON TPAKTUKH.

[IppuMeHeHNE NPU3HAKOB JEIMMOCTH, PA3JI0KEHHE HA MHOXKUTEIN HATYypPAJIBHBIX
YHUCEIL.

PeanpHble 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi U1 0OpaTHas MpONOPLUUOHATBHOCTH.
AJire0OpanvecKue BbIPaKeHUs!

IlepeMeHHBIE, YHCIIOBOE 3HAUYEHHWE BBIPAKECHUSA C IepeMeHHOMN. JlomycTumsie
3HaYeHUs NepeMeHHbIX. [Ipencrasienre 3aBUCUMOCTH MEXKy BEJIMUMHAMU B BUJIE
dopmynbl. Berurcnenus no gopmynam. IIpeodbpa3oBanue OyKBEeHHBIX BBIpaKEHUH,
TOXJECTBEHHO paBHbIE BBIPAKEHUS, IMpaBUia MpeoOpa3oBaHUS CYMM U
IPOU3BEJICHUH, TPaBUIa PACKPBITHS CKOOOK U MPUBEIECHUS OJOOHBIX CllaraéMbIX.
CBONCTBa CTENEHU C HATypaJbHBIM I10Ka3aTEIIEM.

Opnounensl u MHoOrowieHsl. CreneHp MHorowieHa. CllOKeHWE, BBIYUTAHUE,
YMHOKEHUE MHOTOWIEHOB. POPMYIIBI COKPAIIEHHOTO YMHOKEHHMS: KBaApaT CyMMBI
Y KBaApar pasHocTu. @opMyiia pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTOYJIEHOB Ha
MHOXKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEHUE, KOpEHb YypaBHEHHUsA, TMpaBuUja MNpeoOpa3oBaHUsl  ypaBHEHUS,
PABHOCWJIBHOCTH YPABHEHU.

JInHenHoe ypaBHEHHE C OTHOM IEPEMEHHOM, YMCIIO KOPHEU JINHEMHOTO YPAaBHEHHS,
pelieHrne JTUHEWHBIX ypaBHEHUU. COCTaBICHUE YpaBHEHUW MO YCJIOBHUIO 3aJauH.
Pemenne TeKCTOBBIX 3a/1a4 C TOMOIIBIO YPABHEHUI.

JluneiiHoe ypaBHEHHE C JBYMs NepeMeHHbIMM U ero rpaduk. Cucrema aByX
JVMHEMHBIX YpPaBHEHUW C JByMs II€pEeMEHHbIMU. PelieHue cucrem ypaBHEHUMU
crocoO0M MoAcTaHOBKU. [IpuMeps! peleHns TEKCTOBBIX 337a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHHUM.

DyHKUMHA

Koopaunara Touku Ha npsAMoid. YucIioBbIe TPOMEXKYTKHU. PaccTosiHue Mex 1y 1ByMs
TOYKaMU KOOPAUHATHOMN IIPSAMOMN.

[IpsimoyronbHas cucrema koopauHar, ocu Ox u Oy. Abcuycca U opJuHaTa TOYKH Ha
KOOpPAMHATHOM miiockocTu. [Ipumepsl rpadukoB, 3aqaHHbIX GopmyaaMu. UreHue
rpadukoB peanbHBIX 3aBucuMmocted. llomstue Qynkumuu. I'padux dyHkIUY.



CpoiictBa ¢ynkuuii. Jluneitnas ¢ynkius, e€ rpapuk. I'paduk pynkunn y = [X|.
I'padmueckoe pelieHrue TMHEHHBIX YPaBHEHUM U CUCTEM JIMHEWHBIX YPaBHEHUH.
8 KIIACC

Yuciaa v BIYMCICHUA

KBanpathslii kopeHb u3 uncia. [louarue 06 uppanuoHaibHOM yncie. [ecsaTruunbie
NPUOIMKEHHST UppallMOHaNbHBIX uKces. CBoMcTBa apuPMETHUECKUX KBaJIPATHBIX
KOpHEH M HUX TMPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKECHUH U
BBIYUCJIEHUAM. [{efiCTBUTENbHBIC YUCIIA.

CreneHb ¢ 1ebIM MTOKa3areneM 1 e€ cBoiicTBa. CTaHaapTHas 3allMCh YNCTA.
AnreOpandyeckre BhIpaKCHUSAJITeOpandecKkue BbIPaskKeHu sl

KBaznpaTHblil TPEXWIEH, pa3aoKeHUE KBaIPAaTHOIO TPEXUJIEHA HA MHOXKHUTEH.
Anrebpanyeckas 1po0b. OCHOBHOE CBOICTBO anreOpandeckoil qpoou. CnoxeHue,
BBIYMTAHUE, YMHOXKEHHUE, JeJICHHEe aireOpanyeckux apoOeid. PanmonanbHble
BBIpAXXEHUS U UX ITpeoOpa3oBaHuE.

YpaBHEHUS U HEPABEHCTBAYPABHEHNSI M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (QopMysia KOpHEW KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W KBAaJPATHBIM.
[IpocrTeitme qpoOHO-pallOHATBHBIE YPABHEHUS.

['paduueckas wHTEepnpeTanus ypaBHEHUW C JIByMs NEPEMEHHBIMH U CHCTEM
JVUHEWHBIX YpaBHEHUU C JAByMs NepeMEHHbIMU. [IpuMepbl penieHus CucTeM
HEJIMHEWHBIX YPABHEHUH C IByMS IIEPEMEHHBIMHU.

PelieHre TEKCTOBBIX 3a7a4 aareOpandecKuM CriocoOOoM.

UucnoBble HEpPAaBEHCTBA M HMX CBOMCTBA. HepaBEeHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCUIIBHOCT, HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OAHON MEPEMEHHOM.

OyHKIMUPYHKIUHA

[Tonsitue ¢ynkumuu. OOnacTh ONpPENENeHUs U MHOXKECTBO 3HAYEHUH (DYyHKUUU.
Crioco0bl 3a1anust PyHKIIHIA.

['paduk ¢pyukiuu. Yrenue cBoiicTB Ppynkuuu no e€ rpaduxy. [Ilpumeps rpadukos
(bYHKIUH, OTpaXkaroluX peajbHbIe MPOIIECCHI.

DyHKIUY, OMUCHIBAIOIINE MIPSMYIO U OOpPaTHYIO IPOMIOPIIMOHATIEHEIE 3aBUCUMOCTH,
ux rpapukn. Oyskmum y = x2, y = x3, y = \x, y=|x|. [paduueckoe pemenne
YPaBHEHUM U CUCTEM YPABHEHUU.

9 KJIACC

Yuciaa v BBIYMCICHUA

PannonanpHbpie uucia, HMpPpAlMOHAIBHBIE YHCIA, KOHEYHble M OECKOHEYHbIE
JecAaTUYHbIe JpoOu. MHOXECTBO IEUCTBUTENBHBIX YUCEN, ACHCTBUTEIbHBIC YHCIIA
KaK OECKOHEUYHBIE IeCATUYHbIE IpoOU. B3auMHO 0IHO3HAYHOE COOTBETCTBUE MEXKTY
MHOKE€CTBOM JEUCTBUTEIBHBIX YUCEII U KOOPAUHATHOU IPSIMOM.

CpaBHeHHE  JEHCTBUTENBHBIX  4HCed,  apu(MeTHUYecKue  JEUCTBUS  C
JEHCTBUTEIbHBIMU YUCIIAMU.



Pa3zMepr1 00bEKTOB OKPY’KAIOIIEr0 MUPA, JUTUTETLHOCTH MMPOIIECCOB B OKPYKAIOIIEM
MUpE.

[TpubnmxEHHOE 3HAYCHUE BETMYUHBI, TOYHOCTH TPUOIMKeHHs. OKpYyTIIEHUE YHCElL.
[IpukuaKa 1 OLEHKA pe3yJIbTATOB BHIYMCICHUM.

YpaBHeHMs U HEPABEHCTBA

JluneriHoe ypaBHeHUE. PenieHrne ypaBHEHNM, CBOIAIIMXCS K JIMHEWHBIM.
KBagparHoe ypaBHeHue. PelieHne ypaBHEHUMN, CBOOAIIMXCA K KBaJpaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemeHnss ypaBHEHUN TPETbEU M YETBEPTOU
CTEIICHEN PA3JI0)KEHUEM HA MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHHMH. PernieHuWe TEKCTOBBIX —3ajad
anreOpandecKuM METOIOM.

VYpaBHEHHE ¢ IByMsI IEPEMEHHBIMU U ero rpaduk. Pemenue cuctem AByX JIMHEHHBIX
YPaBHEHUN C ABYyMsI NIEPEMEHHBIMU. PelieHne cucreM AByX ypaBHEHUH, OJHO U3
KOTOPBIX JIMHEWHOE, a JAPYyroe — BTOpOM creneHu. ['paduyeckas uHTEpHpeTaIus
CHUCTEMBI YPABHEHUH C IByMsI [IEPEMEHHBIMU.

Perenue TEKCTOBBIX 3aj1a4 aIreOpandyecKuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOKCTBA.

PelieHue JMHEWHBIX HEPABEHCTB C OAHOM NEpEeMEHHOM. PemeHune cucrem
JUHEWHBIX HEPaBEHCTB C OAHOW mepeMeHHoW. KBaapaTHble HepaBEeHCTBA.
['paduueckas wuHTEpIpeTalMsi HEPABEHCTB W CHUCTEM HEPABEHCTB C JIByMs
MIEPEMEHHBIMM.

OyHKIMNPYyHKIUHA

KBagparuunas gpynkuus, e€ rpaduk u cBoiicTsa. [lapabosa, KoopAuHATHI BEPIIUHbI
napadoJibl, OCh CHMMETPHUH MapadOoJIbI.

I'paduxu pyskumii: y=kx, y=kx + b, y=k/x, y=x3, y="x, y = |x| , 1 ux cBOiicTBa.
Yucnossle MOCIEN0BATENLHOCTH YU CI0BBIE MOC/IeI0BATEIbHOCTH U IPOIPEeCCHHU
[loHdaTHE YKCIOBOM MOCIEIOBAaTEIBbHOCTUA. 3aJaHuE IMOCIEI0BATEIbHOCTH
peEKyppeHTHOM opMysioit u popmynoi 7-To djieHa.

Apudmernueckass u reoMerpuyeckas mnporpeccuud. Dopmynbl  n-ro  WieHa
apu(PpMETUIECKON U TEOMETPUIECKOMN MPOTPECCHIA, CyMMBI MIEPBBIX 71 YJICHOB.
N306pakeHre WwieHOB apu(METUUECKON U T€OMETPUUECKON TTPOrPECCHil TOUKaMHU
Ha KOOPJUHATHOM MJIOCKOCTU. JIMHEMHBIN M ASKCIOHEHITMAJIbHBIN pocT. CIOKHbBIE
ITPOLICHTBHI.



IHIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IHPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHUS IMPOrpaMMbl y4eOHOTro Kypca «Ajredpa»
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJIEHUEM HMHTEpeca K MPONUIOMY M HACTOSIIEMY POCCHICKON MaT€MaTHKH,
LHEHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHUSM POCCHUICKHX MAaTEMarHuKOB U
POCCUICKOM MaTeMaTH4eCKOM IIKOJIbI, K HMCIOJb30BAHHUIO 3TUX JOCTH)KCHHH B
JPYTUX HayKaX U MPUKIAIHBIX cepax;

2) rpaskaaHCcKoe H JyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00A3aHHOCTEN Ipa’kJaHUHA U peaju3alliy €ro mpas,
IPEICTABICHUEM O MATEMaTUYECKHX OCHOBaX (DYHKIMOHUPOBAHMS PpPa3IMYHBIX
CTPYKTYp, SBJIEHUN, MPOUEAYp TPakIaHCKOro oOIiecTBa (Hampumep, BBIOOPHI,
OINPOCHI), TOTOBHOCTbIO K OOCYKIEHHIO STHYECKUX HPOOJEM, CBS3aHHBIX C
IIPAaKTUYECKUM IPUMEHEHUEM JOCTW)KEHHH HAyKH, OCO3HAaHHEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPHUHIIMIIOB B IEATEIBHOCTH YUEHOTO;

3) TpynoBO€E BOCIIMTAHME:

YCTAaHOBKOM HAa AaKTUBHOE Yy4YacTHE B PEIICHMM NPAKTHYECKUX  3a]ad
MaTeMaTHYECKOM HaIIPaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MaTEMaTHYECKOIO
o0pa30BaHusl Ha MPOTSKEHUU BCEU MKU3HM ISl YCHEIIHON MNpodecCHOHaIbHOU
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAaHHBIM BBIOOPOM U
NOCTPOCHUEM UHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUA U KU3HEHHBIX IIJIAHOB C
Y4ETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTM4eCcKOe BOCIUTAHME:

CHOCOOHOCTBIO K  OMOLMOHAJBHOMY M 3CTETUYECKOMY  BOCHPHSITHIO
MaTeMaTH4eCKuX OOBEKTOB, 3a/Jay, PELICHUH, pacCyKICHUW, YMEHHUIO BUJIETh
MaTeMaTHYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHMS:

OpUEHTalNEN B AEITEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAyYHBIX IIPEACTABICHHM
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS YEJIOBEKa, MPUPOAbI U OOIECTBa,
NOHMMaHUEM MaTeMaTHYeCKOM HayKuh Kak cgepbl YelIOBEYECKOM NeATeNbHOCTH,
JTaloB €€ pa3BUTHS W 3HAYUMOCTH JUIsl PA3BUTHs LMBUJIM3ALUH, OBIAJACHUEM
S3BIKOM MAaT€MaTUKU U MaTEMaTU4ECKOM KyJIBTYpOH KaK CpEACTBOM MO3HAHUS MDA,
OBJIaJICHUEM MTPOCTEUIIMMH HaBBIKAMH MCCIIEIOBATENbCKOM €SI TEbHOCTH;

6) ¢usnueckoe BocnuTaHHMe, (OpMHMpPOBAHME KYJIBTYPbI 310POBbA H
IMOUMOHAJIBHOIO 0J1ar0NOJIyYusi:

TOTOBHOCTbIO MPUMEHSTh MaTEMaTHUYECKUE 3HAHUS B MHTEpEcax CBOETo 3/10POBbS,
BEJICHUS 370pPOBOro 00pasa *u3HU (310pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXKUM
3aHATUN U OTIbIXa, pPEryisipHas (u3nyeckas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO



HaBbIKa pediaexcuu, MpU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TAKOrO K€ IMpaBa
JIPYrOro 4eyioBeKa;

7) 3KOJI0THYEeCKOe BOCITUTAHME:

OpUEHTallMel Ha MPUMEHEHUE MaTeMaTWYECKUX 3HAHWM I pelleHus 3a1ady B
00J1aCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, MJIaHUPOBAHUS MMOCTYIIKOB U OLEHKU
UX BO3MOXKHBIX MOCJIEICTBUM ISl OKpYXkKAIOLEH Cpeiibl, 0CO3HAHUEM ITI00AbHOTO
XapakTepa HKOJOTUYECKHUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTanusa K U3MEHSIOIIMMCS YCJIOBUAM COLHAJIBHON U MPUPOJAHOM Cpeabl:
TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSAX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESTEIbHOCTh, B TOM YUCJIE YMEHHE
YUUTBCSA Yy JPYTHX JIIOACH, MpuoOpeTarb B COBMECTHOM JESTENbHOCTH HOBBIC
3HAHMS], HABBIKM ¥ KOMIIETEHLIMU U3 ONbITA JIPYTHUX;

HEOOXOAMMOCTHIO B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4HcIE (POPMYIHPOBATh
UJeH, MOHATHS, TUNoTe3bl 00 O0OBEKTaX M SIBICHUSAX, B TOM YHUCJIE paHee
HEU3BECTHBIX, 0CO3HABaTh Ne(ULNUTH COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
IUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAllMI0, BOCHPUHUMATh CTPECCOBYIO
CUTyallUl0 KaK BbI30B, TPEOYIOLIUH KOHTPMEpP, KOPPEKTUPOBaTh NPUHUMAaEMbIe
pemieHuss U JeHcTBUsA, (OPMYIMpPOBaTb M OLEHUBAaTb PUCKH M TOCIEACTBHI,
(opMUpPOBaATH OIIBIT.

METAIIPEJMETHBIE PE3VYJIBTATBI

Ilo3naBarejibHbIE YHUBEPCAJIBbHBIC yqeﬁﬂme HeﬁCTBHH

ba3oBble Joruveckue 1ecTBUA:

. BBUSIBIISITh M XapaKTE€pPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTeMaTHYECKUX
00BEKTOB, OHATHI, OTHOIEHUI MEXIy NOHATHIMU, (POPMYIUPOBATH ONPEIAECICHHUS
MOHATUH, yCTAaHABIMBATH CYLIECTBEHHBIN MPU3HAK KIAaCCU(UKALIUH, OCHOBAHUS 1JI51
000011I€HUS U CPAaBHEHUS, KPUTEPUU TIPOBOIMMOIO aHAJIN3a;

. BOCIIPUHUMATh,  (OPMYAUPOBATH W  NPeoOpa3oOBBIBATh  CYKJCHUS:
yTBEpAUTENbHBIE U OTpULIATEIbHbIC, €IMHUYHbIE, YACTHBIEC U O0IINE, YCIOBHbIC;
. BBISBIIATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HU U IIPOTUBOPEYUS

B (pakTax, JAHHBIX, HAOMIOMEHUAX W YTBEPKACHUSIX, MpeiaraTh KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEMN U ITPOTUBOPEUUN;

. JieJaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTHUBHBIX U
WHIYKTHBHBIX YMO3aKIOYEHUHN, YMO3AKIFOUEHUH 110 AaHAJIOTHH;
. pa30Ouparb J0Ka3aTesIbCcTBA MaTeMaTMYeCKUX YTBEPKIEHUHU (IpsMble U OT

IPOTUBHOIO), MPOBOAUTH  CAMOCTOSITEIBHO  HECIOXKHBIE  JOKA3aTeIbCTBa
MaTeMaTuueckux (haKkToB, BBICTPAMBATh APTYMEHTAIIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

. BbIOMpATh CcHoco0 pelleHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pELIEHUs, BEIOMPATh HanboJee NOAXOAAIINN ¢ YIETOM CaMOCTOATENBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciienoBarejbCcKue AeUCTBUA:



. HCIIOJIB30BaTh BOIPOCHI KAK MCCIIENOBATEIbCKUI MHCTPYMEHT IO3HAHMS,
dbopMynupoBaTb  BONPOCH,  (UKCHpyIOLIME  MPOTHBOpPEUHME,  MIpoOIieMy,
CaMOCTOATENIbHO yCTaHaBIMBaTh HCKOMOE M JaHHOe, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHHUE;

. OPOBOJIUTH IO CaMOCTOSATENIBHO COCTABJICHHOMY IIJIAHY HECJIOXHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAaHUE IO YCTAaHOBJICHHUIO OCOOCHHOCTEN
MaTeMaTH4eCcKoro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXy COOOM;

. CaMOCTOSTENILHO (POPMYIMPOBaTh OOOOIIEHNS W BBIBOABI MO pPE3yIbTaTaM
NpOBEACHHOTO  HAONMIOACHUS,  HCCIEAOBaHUSA, OIEHUBaTb JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3ylIbTaToB, BHIBOJOB U 000OIICHUI;

. MIPOTHO3MPOBAaTh BO3MOXKHOE pPa3BUTHE IIpoLEcca, a TaKKe BbIJBUTATh
MPENTONIOKEHHS O €0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ nndgopmanmeii:

. BBISIBJISITh  HEJOCTATOYHOCTh M HM30BITOUHOCTH HWH(MOpMAIMK, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a/1a4H;

. BBIOMpATh, aHAJIU3UPOBATh, CUCTEMATHU3UPOBATh M HWHTEPHPETUPOBATH
uH(OPMAIINIO PA3IMYHbBIX BUAOB U (POPM MpeCTaBICHUS;

. BbIOMpaTh (popMy mpenacTaBiIeHUss HMHPOPMAIMM U WILUIIOCTPUPOBATH
peraemMbie 3a1a4M CXeMaMu, JuarpaMMaMi, HTHOU rpadukoi 1 X KOMOMHAIIUSAMY;
. OLICHUBATh HAJEKHOCTh HWHOOPMALMHM 1O KPUTEPHUSIM, NPEITIOKECHHBIM

yUHUTENIEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHMKAaTHBHBIC YHUBEPCAJIbHBIC Y4eOHbIE AeHCTBUA:

. BOCIIPUHUMATh U (POPMYJIUPOBATH CYKJICHUS B COOTBETCTBUHU C YCIOBUAMHU U
HEeIsIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M TNUCBMEHHBIX TEKCTax, JaBaTb IIOSICHEHHMS II0 XOIy pELICHHs 3aJayH,
KOMMEHTHPOBATh ITOJIYYEHHBIN PE3YIIBTAT;

. B XO/1€ OOCYX/I€HHUS 33/JaBaTh BOIIPOCHI MO CYIIECTBY OOCYXJIaeMOU TeMbl,
npoOsiemMbl, pemiaeMod 3a7adyd, BbICKa3bIBaTbh WJAEH, HAllEJIEHHbIE Ha IOUCK
pelIeHns, COIOCTABIATh CBOM CYXKICHHS C CYKICHUSAMH JPYTUX YYaCTHUKOB
nuanora, oOHapyKuBaTh pa3jMuuMe U CXOACTBO IMO3ULUH, B KOPPEKTHOH (opme
(bopMynHupoBaTh pa3HOIIIACHs], CBOU BO3PAKEHUS;

. IIPEACTABIATh PE3YJIbTAThl PEIICHUS 3a1a4u, SKCIIEPUMEHTA, UCCIIEN0BaHUA,
IPOEKTa, CAMOCTOSTENIbHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C YYETOM 3ajad
MPE3EHTALUN U 0COOCHHOCTEN ayIuTOPUH;

. IIOHMMATh M HCHOJb30BaTh MPEUMYLIECTBA KOMAaHIHON W UHIAWUBUIYyaIbHON
paboThI MpU PEIICHUH YYEOHBIX MAaTEeMAaTUYECKUX 3a/1a4;
. NPUHUMATH LEJIb COBMECTHOM AEATEIBbHOCTH, IJIAHUPOBATh OPTraHU3ALUI0

COBMECTHOI paboOThl, pacmpeneisiTb BUIbI pabOT, JOrOBapUBAThHCS, OOCYXKIaTh
MIPOIIECC U Pe3yJIbTaT paboThl, 0000111aTh MHEHUS HECKOJIbKUX JIFONICH;

. Y4acTBOBATh B TPYNIOBBIX (hopMax paboThI (00CYXICHHS, 0OMEH MHCHHSIMH,
MO3TOBBIC IITYPMBI U JPYTHE), BHIIOIHITH CBOIO YaCTh paOOTHI U KOOPAHMHUPOBATH
CBOMU JICHCTBUS C APYTUMU WIEHAMHU KOMaH/Ibl, OLIEHUBATh KaYE€CTBO CBOETO BKJIaJa



B O0mMiA TPOMYKT TIO KpUTEpusiM, CHOPMYIMPOBAHHBIM yYaCTHUKAMH
B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHUBeEpPCcAJbHbIE yUeOHbIE 1eCTBUS

Camoopranusanus:

. CaMOCTOSITEJIbHO COCTABIISITh IUIaH, aJITOPUTM pelIeHUs 3ajadyd (UJd ero
4acTh), BBIOMpaATh CIOCOO pelieHus ¢ Yy4€TOM HMEIOIIUXCS pPEecCypcoB U
COOCTBEHHBIX BO3MOYKHOCTEHM, apryMEHTHPOBAaTb U KOPPEKTUPOBATH BapHAHTHI
peleHuii ¢ y4éToM HOBOM MH(pOpMaLUK.

CaMOKOHTPOJIb, JMOIIHOHAILHBI MHTEJLICKT:

. BJIaJIETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoLiecca U pe3ysbrara
peleHns MaTeMaTu4eCKOM 3a1a4u;
. MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPHU PELICHUH 3aa4H,

BHOCUTH KOPPEKTHBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

. OIICHUBATh COOTBETCTBHE PE3yJIbTaTa ACSATEIbHOCTH IMOCTABICHHON L€ U
YCIIOBUSIM, OOBSACHSTh MIPUYUHBI JTOCTHXKEHUS WIIM HEAOCTHXKEHUS 1EJIH, HAXOIUTh
OIIMOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATbI

K koniry oOyuenus B 7 kjacce 0Oy4arOMIMIiCS MOTYYUT CIACAYIOIIUE MPEAMETHBIC
pEe3yNbTaTHI:

Yucaa v BIYMCICHUA

BrInonaHsATh, coueTas yCTHbIE M TUCbMEHHBIE TPUEMBI, apu(MeTuyecKue TeuCcTBUs
C pallMOHAIbLHBIMU YUCJIaAMHU.

HaxoauTh 3HaY€HUs YUCIOBBIX BBIpAKEHUHN, MPUMEHSATh Pa3HOOOPa3HbIE CIIOCOOBI
U 0OpuéMbl BBIYUCICHUS 3HAYEHUW JAPOOHBIX BBIpAXKEHUM, CoAepKaIiux
OOBIKHOBEHHBIE U JECATUYHbBIC TPOOH.

[lepexomquTh OT oOAHOW (QOpPMBI 3amucKU Yucend K Jpyroi (mpeoOpa3oBbIBATh
JECTUYHYIO POOh B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECSITUYHYIO, B YACTHOCTH
B O€CKOHECUHYIO JECITUIHYIO APOOB).

CpaBHUBaTh ¥ yHOPSIIOYMBATh PAllMOHAJIbHBIE YUCIIA.

OKpymsTh yucia.

BBINONHATE NPUKUAKY W OLIEHKY pE3yJbTara BBIYMCICHUM, OLEHKY 3HA4€HUU
YUCJIOBBIX BBIPAKEHUU. BBINOMHATH AEHCTBUS CO CTENEHSMH C HaTypajlbHbIMU
MOKa3aTeJsIMU.

[IpuMeHSATh MpU3HAKK ACIMMOCTH, Pa3JIOKCHUE HAa MHOXXUTEIW HATypaJIbHBIX
YUCEJL.

Pemiate npakTUKO-OPUEHTUPOBAHHBIC 3a/1a4U, CBSI3aHHBIE C OTHOILICHUEM BEJIUYMH,
MPOTOPIIMOHAIBHOCTRIO BEJIMYWH, MPOLIEHTaAMHU, UHTEPIPETUPOBATH PE3yIbTaThl
pemeHuss 3agad ¢ y4ETOM  OrPAaHUYEHHUM, CBI3aHHBIX CO CBOWCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.

Asre0panvecKue BbIPaKeHUsI



Hcnonp3oBarh anreOpanveckyro TEPMUHOJOTUIO U CHUMBOJHKY, TPUMEHITH €€ B
MpOLIeCCE OCBOCHUS Y4EOHOTO MaTepualia.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHUH TIpU 3aJaHHBIX 3HAUYCHHUSX
MEPEMEHHBIX.

BoInonHaTh MpeoOpa3oBaHus 1EJIOr0 BBIPAXKEHHS B MHOTOWIEH MPUBEICHUEM
MOJIOOHBIX CJIAra€MbIX, PACKPBHITUEM CKOOOK.

BBINOAHATh YMHOKEHUE OTHOWIEHA HA MHOTOWIEH U MHOTOWJIEHA HAa MHOTOYJICH,
IPUMEHATH (DOPMYJIBI KBaJlpaTa CyMMBbI M KBaJipaTra pa3HOCTH.

OcCyIIecTBIATh pa3IoKeHHE MHOTOYWIEHOB HA MHOYKUTEIH € MOMOILBIO BEIHECEHHUS
3a CKOOKM OOIIEr0o MHOXXUTENS, TPYNIHPOBKU CJIAraéMbIX, MPUMEHEHUS (OpMyIl
COKPAILLIEHHOIO YMHOXXEHHS.

[IpumeHsATh mpeoOpa3oBaHUsl MHOTOYWIEHOB [JIsl PELICHUS PA3IMYHBIX 3a4a4 W3
MaTeMaTHKH, CMEXHBIX IPEIMETOB, U3 PEATbHON MTPAKTUKH.

Hcrnonp30BaTh CBOMCTBA CTENEHEHW C HATypaJbHBIMU IOKAa3aTeJsIMU IS
peoOpa3oBaHUs BEIPAXKECHUH.

YpaBHeHHS U HEPABEHCTBA

Pemars TMHENHbBIE YPaBHEHHSI C OHOW ITIEPEMEHHOM, IPUMEHSS IPAaBUIIa ITEPEXoa
OT MCXOJIHOTO YPaBHEHHMsI K paBHOCWIBHOMY eMy. IIpoBepsTh, sSBIsSETCA U YHUCIIO
KOPHEM YpaBHEHUSI.

[TpumeHsTh rpaduuecKkue METOAbl MPHU PEUICHUM JIMHEHHBIX YPaBHEHHUH U HX
CUCTEM.

[TonOupars mpuMeEpsI ap YUCE, SBISIOIINXCS PEIICHUEM JTUHEHHOTO YPaBHEHUS C
JByMsI IEPEMEHHBIMU.

CrpouTh B KOOPIMHATHOM IUIOCKOCTH TpadUK JTMHEHHOTO ypaBHEHHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YsACh IPaUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHHUS.
Pemarb cuctembl ABYX JIMHEWHBIX YPABHEHUI C IByMs IEPEMEHHBIMU, B TOM YHCIIE
rpaduyuecku.

CocraBiATh U peniarh JMHEHHOE YPaBHEHHE WIM CUCTEMY JIMHEMHBIX ypaBHEHUI
[0 YCJIOBHIO 3a/1a4¥, MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJauy
IIOJIyYE€HHBIN PE3YNbTaT.

DOyHKUIMHA

N300pakarh Ha KOOPAMHATHOM MPSMOW TOUYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOPAMHATAM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3AIIUCHIBATh YUCIOBBIE IPOMEXKYTKH Ha
anreOpanyecKkoM sI3bIKE.

OTMeuaTh B KOOPAMHATHOM IIJIOCKOCTH TOYKH MO 33JaHHBIM KOOPAWHATAaM, CTPOUTH
rpaduku muHeHbIX GyHKIUNA. CTpouTh rpaduk QyHKIUHA y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (DYHKIIUNA W3BECTHBIE 3aBUCUMOCTH MEXY BEIMYMHAMMU:
CKOpPOCTb, BpeEMH, paccrosiHue, LEHA, KOJINYECTBO, CTOUMOCTb,
POU3BOJIUTEIBHOCTD, BpEMsi, 00bEM pabOTHI.

HaxonuTh 3HaueHue QyHKLIHN IO 3HAYCHHIO €€ apTyMEHTa.

[Tonumars Tpaduueckuid cnoco0 TMpeACTaBICHUS M aHaIW3a WHPOpPMAIUH,
U3BJIEKaTh U UHTEPIPETUPOBATH MH(OPMAIIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.



K xoHiy oOyuenus: B 8 kiacce oOy4aronuiicst moayyuT CIAEIyIOIINE TPeIMETHbIC
pEe3yNbTaTHI:

Yuciia ¥ BBIYUCICHUSA

Hcnonp30BaTh HaYaldbHBIE MPEACTABICHUS O MHOXECTBE JIEUCTBUTEIBHBIX UYHCEII
JUIsl CpaBHEHUS!, OKPYIJICHUS] M BBIUMCIICHUHN, N300paxkaTh NEUCTBUTEIIbHBIC YHCIIA
TOYKAMHU Ha KOOPAMHATHOW MPSIMOM.

[IpumeHsTh MoHATHE apUPMETHUECKOTO KBaIPAaTHOTO KOPHSI, HAXOIUTh KBaJIpaTHbIE
KOPHH, UCIIOJIb3Yys MPU HEOOXOAUMOCTH KaJIbKYJISITOP, BBIOJIHITH TPeoOpa3oBaHus
BBIPAXEHUHN, COIEPKAITUX KBaJAPATHbIE KOPHH, UCTIOJIb3YSl CBOMCTBA KOPHEH.
Hcnonp30Barh 3anucu OONBIIMX U MAJIBIX YUCEI C TIOMOIIBIO I€CATUYHBIX ApoOei
u creneneit uncna 10.

AJsireOpanvecKue BbIPaKeHUsI

[IpuMeHSTh MOHATHE CTEMEHHU C IEBIM TOKa3aTeJIeM, BBIMIOIHATL TPeoOpa30BaHuUs
BBIPAXKEHUH, COIEPKALIUX CTEIICHHU C LIEJIBIM [TOKA3aTEIEM.

BBITIONHATh  TOKJECTBEHHBIE TIPEOOPA30BaHUsl PAIMOHATIBHBIX BBIPAKEHUNW Ha
OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOWICHAMH U alreOpandecKuMH JIPOOSMHU.
PacknanpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKHUTEIH.

[IpumensTe mpeoOpa3oBaHUsl BBIPAKEHUW JUIsI PEHICHUS PA3IMYHBIX 33134 W3
MaTEMAaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHelHbIe, KBaJpaTHbIE YpPAaBHEHUS U palMOHAIbHBIC YpPaBHEHUS,
CBOJISIIIIECS K HUM, CUCTEMBI JIByX YPaBHEHUH C ABYMSI IEPEMEHHBIMH.
[IpoBOANUTH MPOCTEUIINE MCCIECAOBAHUSA YPABHEHUM M CUCTEM YPAaBHEHUW, B TOM
Yyucie ¢ NMPUMEHEHUEM TIpadUyecKuX MPeJCTaBIeHU (yCTaHABIUBATh, UMEET JIU
ypaBHEHHE WM CUCTEMA YPABHEHUM PEILICHHUS], €CIIU UMEET, TO CKOJIbKO, U TIpoYee).
[TepexoauTh OT CIOBECHOU (OPMYITUPOBKHU 3aJ1auM K €€ anreOpandeckoil MOJIeu ¢
MOMOIIIBIO COCTABIICHUS] YPABHEHUS UM CUCTEMbI YPAaBHEHU I, HHTEPIPETUPOBATH B
COOTBETCTBHH C KOHTEKCTOM 334 MMOJTYyUYECHHBIA PE3YNIbTaT.

[IpuMeEHATh CBOWMCTBA YUCJIOBBIX HEPABEHCTB MJISI CPABHEHMS, OIIEHKH, pEIIaTh
JUHEHWHBIC HEPABEHCTBA C OJTHON NIEPEMEHHON 1 UX CUCTEMBI, IaBaTh rpauIecKyro
WJUTEOCTPALIMIO0 MHOKECTBA PELIEHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKUMHA

[lonumath ¥ uCHONB30BaTh (YHKIMOHATIBHBIE TOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAUCHUS), OMNPEAEsATh 3HAUYCHHE (PYHKIUU IO 3HAUYCHUIO
aprymeHTa, orpeiessaTh cBoiMcTBa (pyHKIMHU 1O €€ rpaduKy.

Crpoutb rpaduku 31eMeHTapHbIX (PYHKIUN BUIA!

y

K xoHiry oOyudenust B 9 kiacce oOydaronuics MoxyyuT CICAYIOIINE MPEeIMETHBIC
RE3YJbTaTHI:

Wucna u BbIYKMCIICHUA

€paBHUBATH U YIIOPSAJOUMUBATH PALIMOHAIBHBIE U UPPALIMOHAIIBHBIC YKCIA.

y
X

y
X
y = VX, OIHCHIBATH CBOMCTBA YHCIIOBOI (DYHKIHH 10 €& rpaduKy.



BrimonHaTh apudMeTudecKue ISHCTBUS C PaAllMOHATBHBIMH YHCIIAMH, COYETas
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOIHATH BBIUUCICHHUS C MPPalUMOHAJIbHBIMU
YUCJIaMU.

HaxonuTh 3HaueHHs] CTENEHEW C LEIbIMU TOKA3aTelIIMU U KOPHEW, BBIYUCIATH
3HAYEHHUSI YUCIIOBBIX BBIPAKECHUI.

OkpymsTh  ACUCTBUTENBHBIE YHWCIA, BBIIOJIHATH MPHUKUIKY  pe3yabTaTra
BBIYUCJIEHU, OLIEHKY YMCJIOBBIX BBIPAKEHU.

YpaBHeHNS U HEPABEHCTBA

Pemiate nuHElHbIE W KBaJpaTHbIC YpaBHEHMS, YPaBHEHUS, CBOMSIIHECS K HUM,
npocTeiime JpoOHO-paliOHaIbHBIC YPABHEHHUS.

Pemiate cuctembl IByX JTUHEUHBIX YPABHEHUM C JIByMSI IEPEMEHHBIMU U CUCTEMBbI
JIByX YpaBHEHUH, B KOTOPBHIX OJIHO YPaBHEHUE HE SIBISCTCS JTMHEHHBIM.

Pemiate TEKCTOBBIE 3a/1a4Ml anreOpandyecKuM CIOCOOOM C MOMOIIBIO COCTABICHUS
YPaBHEHHUS WU CUCTEMBI JByX YPAaBHEHU C IBYMS EPEMEHHBIMU.

[IpoBOANUTH MPOCTEUIINE UCCIECAOBAHUSA YPABHEHU U CUCTEM YpPaBHEHUW, B TOM
YHCJie C MPUMEHEHUEM TpaUuecKux MpeAcTaBieHui (YCTaHABIUBATH, UMEET JIU
ypaBHEHUE WM CUCTEMAa YPaBHEHUH PEILICHUSI, €CIIU UMEET, TO CKOJIBKO, U Ipouee).
Pemarb nuHeliHbIE HEPaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, U300paXKaTh pelieHUue
HEPABEHCTB Ha YMCJIOBOM MPSIMOM, 3alUCHIBATH PELICHUE C IOMOIIBIO CUMBOJIOB.
Pemate cuCTEMBl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, U300paKaTh PEIICHUE CUCTEMbI HEPABEHCTB Ha YU CIIOBOM
MPSIMOM, 3aUCHIBATh PEIICHUE C TTIOMOIIbIO CHUMBOJIOB.

Hcnons30BaTh HEPABEHCTBA MPU PEUICHUU PA3JIMUHBIX 3a]1a4.

DOyHKIUU

Pacno3naBarh  (pyHKIIMM u3ydeHHBIX BHAOB. [loka3biBaTh CXEMaTUUYECKU
PacCIONIOKEHNE Ha KOOPJIMHATHOU IIOCKOCTH rpadukoB GyHKIMM BUaa: y = kx, y =
K02 UITMEHTOB, OMKUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpouth u u300pakaTh CXeMaTHUYECKH TpaduKu KBAJAPATUYHBIX (YHKIUH,
OIMKCHIBATH CBOMCTBA KBAIPATHUHBIX (PYHKIIHI 110 UX rpaduKam.

Pacno3naBarh KkBajpaTH4Hy!0 (YHKIHUIO 10 (QopMyse, MPUBOIUTH IPUMEPHI
KBaJIPATUYHBIX (DYHKIIMI U3 peanbHON KU3HU, GU3UKU, TEOMETPUH.

Yucii0BbIe MOCIEI0BATEILHOCTH H IIPOrPEeCCHHU

Pacno3naBarh apu(pMETHUYECKYI0O M TE€OMETPUYECKYIO MPOrPECcCHUU MPU PA3HBIX
crioco0ax 3aJaHusl.

BbINONHATH BBIYKCIEHUS C UCIIOJIb30BaAHUEM (POPMYJ N-TO YieHa apupmeTniecKon
Y TEOMETPUUYECKOM ITPOrPECCHUM, CYMMBI IIEPBBIX N YJIECHOB.

N300pakarh 4ieHbl NOCIE0BATEIbHOCTH TOYKAMU HA KOOPAMHATHOM MJIOCKOCTH.
Pemarb 3aiaum, CBSI3aHHBIE C YUCJIOBBIMU TOCJEIOBATEIbHOCTSAMU, B TOM YHCIIE
3a/ladyd W3 PEeATbHON KWU3HH (C WCIOJB30BAHMEM KaJbKYJIATOPa, MHU(PPOBBIX
TEXHOJIOTHIN).



TEMATHYECKOE IIVTAHUPOBAHHUE

7 KITACC
KosimuecTBO 4acoB

Ne i/ HaumeHnoBaHue pa3/iesioB U TeM Konrponnupie | TIpaktuseckue DJiekTpoHHbIE (HU(POBHIE)

NPOrpamMmbl Bcero o0pa3oBare/ibHbIE pecypchl

padoThI padoThI

1 Hucna u BeluMcIeHUs. PallMOHAIbHBIE YK CIIA 25 1 https://m.edsoo.ru/R4B9O9IGEL
2 AnreOpandecKre BRIPaKCHUS 27 1 https://m.edsoo.ru/Q2Z2A6M3X
3 VYpaBHEHUs 1 HEPABEHCTBA 20 1 https://m.edsoo.ru/G3P6A6F3H
4 Koopaunarte! u rpaduku. @yHkuun 24 1 https://m.edsoo.ru/B5ST2BOB3C
5 [ToBTOpEeHME U 0600IICHIE 6 1 https://m.edsoo.ru/EOUQJOF7T
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102 5 0



https://m.edsoo.ru/R4B9O9G8L
https://m.edsoo.ru/Q2Z2A6M3X
https://m.edsoo.ru/G3P6A6F3H
https://m.edsoo.ru/B5T2B0B3C
https://m.edsoo.ru/E0U0J0F7T

8 KVIACC

HaumeHoBaHMe pa3iesioB U TeM

Koau4decTBo yacoB

dueKkTpoHHbIE (LM pPOBbIEL)

Ne n/n NPOrpamMMmsbl Bcero Kontponbnere  Ipaxruieckue o0pa3oBaTeJibHbIE pecypchl
padoTbI padoTbI

1 Uucina u Beruncienus. KBagparuelie KopHu 15 https://m.edsoo.ru/M4W7U2V7X

) UYucna u BerunciieHus. CTeneHsb ¢ LenbIM 7 hitps://m.edsoo.rw/I4KSVOYSW
roKasareyieM

3 Anr eOpaurieciHe BhipaeHus. KpazparHelii 5 1 https://m.edsoo.ru/V6X6L5R2Z
TpEXUIIEH

4 AJIrCOpatCCKHe BIPAKCHI. 15 1 https://m.edsoo.ru/Y 1B7Z9Z5N
Anrebpanyeckast 1poOb

5 VYpaBHeHus 1 HepaBeHcTBa. KBagparHbie 15 1 https-//m.eds0o.ru/N2NOSTFOO
YpaBHEHHUSI

6 yPaBHeHHf[ u HepasecTBa. Cuerembl 13 https://m.edsoo.ru/A1V5COR6C
ypaBHEHH

7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/Z4J3M2C6C

8 Oynkiuu. OCHOBHBIE TTOHITHS 5 https://m.edsoo.ru/VSWIHSHOU

9 OyHkuuu. Ynciaosble GyHKIMU 9 https://m.edsoo.ru/O8PEU6S8K

10 [ToBTOpenue u 0000IICHHE 6 2 https://m.eds0o0.ru/L9V4U8J5]

OBIIEE KOJIMYECTBO YACOB I1O 102 6 0

[TPOTPAMME



https://m.edsoo.ru/M4W7U2V7X
https://m.edsoo.ru/I4K5V9Y8W
https://m.edsoo.ru/V6X6L5R2Z
https://m.edsoo.ru/Y1B7Z9Z5N
https://m.edsoo.ru/N2N0S7F0Q
https://m.edsoo.ru/A1V5C0R6C
https://m.edsoo.ru/Z4J3M2C6C
https://m.edsoo.ru/V8W9H5H0U
https://m.edsoo.ru/O8P8U6S8K
https://m.edsoo.ru/L9V4U8J5J

9 KVIACC

Koau4decTBo yacoB

Ne HaumeHoBaHMe pa3iesioB U TeM K 0 JuekTpoHHbIE (LM pPOBbIE)
n/n NPOrpamMMbl Bcero OHTPOTLHBIE PaKTHiecKne o0pa3oBare/ibHbIE pecypchl
padoTbl padoTbI

1 Yucna u BeiuncieHus. JleicTBUTEIbHbBIC 9 https://m.cdsoo.ru/O7ISESKOF
qHCia

2 ypaBI;IeHHﬂ " Hepals CHCTBA. YPaBHEHH C 14 1 https://m.edsoo.ru/K1A8VOF6V
OJTHOM TIEPEeMEHHOM

3 yPaBHeHHfI M HEPABCHCTBA. CHCTEMBI 14 1 https://m.edsoo.ru/I2F9G1E8E
ypaBHEHUH

4 VYpaBHeHus u HepaBeHcTBa. HepaBeHncTBa 16 1 https://m.edsoo.ru/K4V9S70Q4J)

5 OyHKIIUU 16 1 https://m.eds00.1u/M9Z8M0OU4C

6 YucaoBble MOCIEI0BATEILHOCTH 15 1 https://m.edsoo.ru/Q6P6Z2D4E

7 HOBTOPCHI/IC, 000011eHNE, CHCTEMATH3AIIN 18 1 https:/m.edsoo.rw/QSI0LSHSE
3HAHUH

OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102 6 0



https://m.edsoo.ru/O7I8F8K9F
https://m.edsoo.ru/K1A8V0F6V
https://m.edsoo.ru/I2F9G1E8E
https://m.edsoo.ru/K4V9S7Q4J
https://m.edsoo.ru/M9Z8M0U4C
https://m.edsoo.ru/Q6P6Z2D4E
https://m.edsoo.ru/Q5I0L5H5F

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KosnuecTBo yacoB
Nen/m | Tema ypoka Kontpoabnsie IIpakTnuyeckue Aara UICKTPOHHbIE WH(pPOBLIe
Bcero paBOTLI paGoTbI u3ydyeHusi oOpa3oBare/ibHbIe pecypchl
1 [TonsiTHE panoHaIbHOTIO YKCaa 1 H
5 Apudmernueckne IeHCTBUS C 1 H
paLMOHAIBHBIMU YU CIAMU v
3 Apudmerndeckue AeHCTBUS ¢ 1 H
palMoHAILHBIMU YUCIIAMHU 9
4 Apudmernueckne AeHCTBUS C 1 H
paLMOHAIBHBIMU YU CIAMU v
5 Apudmernueckne IeHCTBUS C 1 H
paLKOHAIBHBIMU YU CIAMU v
6 Apudmernueckue 1eHCTBUS C 1 H
palMoHaILHBIMU YUCIIAMHU N
7 CpaBHeHue, ynopsiioulBaHue 1 H
paLMOHATIBHBIX YHCET v
3 CpaBHeHue, ynops1041BaHue 1 H
paIMOHAIBHBIX YUCEIT v
9 CpaBHeHue, ynopsiiouuBaHue 1 H
palMOHAIBHBIX YHCET v
10 CreneHb ¢ HaTypaJbHBIM 1 H
MoKa3aresemM v
1 CreneHb ¢ HaTypaJbHBIM 1 H
MoKa3aresemM v
12 CreneHs ¢ HaTypaJIbHBIM 1 H
noKa3aresieM v
13 CreneH, ¢ KarypabHbiM 1 https://m.edsoo.ru/P2W7HOB2K

ImoKa3arcjicmM
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CreneHs ¢ HaTypaJIbHBIM

14 H
MIOKa3aTeNeEM Y

Pemienue 0CHOBHBIX 3a71a4 Ha
15 JIpoOH, TPOLICHTHI U3 PeaTbHOM H
PaKTUKU Y

Pemienne ocCHOBHBIX 3a7a4 Ha
16 JIpoOH, IPOLICHTHI U3 PeaTbHOM H
PaKTUKU Y

Pemienue oCHOBHBIX 3aa4 Ha
17 JIpOOH, IPOLICHTHI U3 PeaTbHOM H
MIPAaKTHKU Y

Pemienne oCHOBHBIX 3aa4 Ha
18 JIpOOH, IPOLICHTHI U3 PeaTbHOM H
MIPaKTHKH Y
19 [Ipu3Haku AeIUMOCTH, Pa3I0KEHUs H
Ha MHOXKHUTEJIN HATYpaJIbHBIX YUCEI v
20 [Ipu3Haku 1eMMMOCTH, pa3IoKEeHUS H
Ha MHOXKHUTEJIM HAaTypaJIbHBIX YUCEI v
71 PeanbHublie 3aBucumoctu. Ilpsamas u H
oOpaTHast TpOMOPIIMOHAIILHOCTH v
2 Peanbnbie 3aBucumoctu. [psimas u H
oOparHasi pOMOPLIHUOHAILHOCTH v
23 PeanbHublie 3aBucumoctu. Ilpsamas u H
oOpaTHast TPOMOPIMOHAITBHOCTH v
24 Peanbublie 3aBucumoctu. Ilpsamas u H
oOpaTHast TpOMOPIMOHAITBHOCTH v
25 'I'<0HTpOJ'II)Ha$I pabota 1o Teme H
Pamnnonanbubie unciaa" v
26 bykBeHHBIE BBIpaXEHUS H
27 DopMyinbl H
28 DopMyinbl H
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ITepemennsie. Jlomyctumbie

29 H
3HAYEHUS TEPEMEHHbBIX y
[IpeobpazoBanre OyKBEHHBIX

30 BBIPOKECHUM, PACKPBITHE CKOOOK 1 H
MPHUBEICHUE TOTOOHBIX CIIaraeMbIX Y
[IpeoOpazoBanre OyKBEHHBIX

31 BBIPOKECHUM, PACKPBITHE CKOOOK 1 H
MPHUBEICHUE TTOTOOHBIX CIIaraeMbIX Y
[Ipeo6pazoBanre OyKBEHHBIX

32 BBIPOKCHHM, PACKPBITHE CKOOOK 1 H
MIPHUBEICHUE TIOAOOHBIX CIIaraeMbIX Y
[IpeobpazoBanre OyKBEHHBIX

33 BBIPOKCHHM, PACKPBITHE CKOOOK 1 H
MpUBEACHUE TOJOOHBIX CIIaraeMbIX Y
CBoiicTBa CTENIEHU C HATYPAIbHBIM

34 yp https://m.edsoo.ru/E1DIF1S0D
roKasaresyiemM

35 CBolicTBa CTENEHU C HaTypalbHBIM H
MoKasarejiemM Y

36 CBoiicTBa CTENIEHU C HATypaAIbHBIM H
roKasaresyiemM v

37 MHOTO4IeHbI H

38 MHOTO4IeHbI H

39 CrnoxxeHue, BBIYUTaHUE, H
YMHOXKEHHE MHOTOUJICHOB v

40 CrnoxeHnue, BEBIYMTAaHUE, H
YMHOKEHUE MHOTOUJIEHOB v

41 CrnoxxeHue, BBIYUTaHUE, H
YMHOXKEHHE MHOTOUJICHOB v

42 CrnoxeHnue, BEBIYMTAHUE, H
YMHOKE€HHUE MHOTOUJIEHOB v

43 DopMyiIbl COKPALLEHHOTO H

YMHOXKCHUSA
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DopMyITbl COKPAIIEHHOTO

44 H
YMHOXKEHUS Y

45 DopMyIIbl COKPALLEHHOTO H
YMHO)KEHUS v

46 DopMyIIbl COKPAIEHHOTO H
YMHOXKEHUS v

47 DopMyIIbl COKPALLEHHOTO H
YMHO)KEHUS v

48 Pa3noxeHne MHOrO4JI€HOB Ha H
MHOYKUTENN v

49 Pa3noxeHne MHOrO4JI€HOB Ha H
MHOYKUTENN Y

50 Pa3znoxenue MHOTO4JI€HOB Ha
MHOKUTEIIN \I_,i

51 Pa3noxeHne MHOrO4JI€HOB Ha H
MHOYKUTENN v

57 'I'<0HTponI)Hasi pabota 1o Teme H

Anrebpanyeckue BbIpakeHus" v

YpaBHeHME, ITpaBUIIa

53 npeoOpa3oBaHus YpaBHEHUS, H
PaBHOCHJIBHOCTb YPaBHEHHM Y
JInHeitHoe ypaBHEHHE C OJHOMU

54 MIEPEMEHHOM, pelICHUE JIMHENHBIX H
YpaBHEHUH Y
JIvuHeitHoe ypaBHEHHE C OJHOMN

55 IIEPEMEHHOM, pelICHUE JIMHEMHBIX H
YpaBHEHUH Y
JInHeitHoe ypaBHEHHE C OJHOMN

56 IIEPEMEHHOM, pelICHUE JIMHEMHBIX H
YpaBHEHUH Y

57 Pemrenue 3agad ¢ mOMOIILIO H

ypaBHEHU I
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Perrenue 3aga4 ¢ MOMOIIBIO

58 . 1 H

yYpaBHEHUH Y

59 Pemenne 37184 C OMOLIBIO 1 H

YPaBHEHUU v

60 Pemenne 3a1a4 ¢ MOMOILbIO 1 H

ypaBHEHUH v

61 JIuneliHOe ypaBHEHME C IBYMs 1 H

HEPEMEHHBIMU U €ro Trpauk v

62 JIuneiiHoe ypaBHEHUE C IBYMS 1 H

NEPEMEHHBIMH U €T0 TpaduK Ny

63 Cucrema JBYX JIMHEUHBIX 1 H

YpaBHEHHUH C ABYMsI IEpEMEHHBIMU N

64 Cucrema ABYX JIMHEHHBIX 1 H

YPaBHEHHUH C ABYMsI IEPEMEHHBIMU v

65 Cucrema JBYX JIMHEUHBIX 1 H

YpaBHEHUH C ABYMsI IEpEMEHHBIMU v

66 Cucrema ABYX JUHENHBIX 1 H

YPaBHEHHUH C ABYMsl IEPEMEHHBIMU v

67 Pewrenue cucreM ypaBHEHUN 1 H

68 Pewrenue cucreM ypaBHEHUN 1 H

69 Pemrenne cucreM ypaBHeHUN 1 H

70 Pemrenne cucreM ypaBHeHUN 1 H

71 Pemrenne cucreM ypaBHeHUN 1 H

7 'I'<0HTp(v)anasf pabota 1o Teme 1 H

JIuneiinsle ypaBHEHUS" Ny

73 Koopanzara Touku Ha npsMoin 1 H

74 HucnoBsle TPOMEKYTKH 1 H

75 HucnoBsle TPOMEKYTKH 1 H
76 PaccTosiHie MY ABYMS TOHKaMH 1 https://m.edsoo.ru/Y7H616F4P

KOOPAMHATHOU IIPSIMOM
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Paccrostaue MCXKAY ABYMs TOYKaMH

77 . M 1 H
KOOPAMHATHOHN MPSIMON N
73 [IpssmoyromnbHas cucrema 1 H
KOOPAMHAT Ha IJIOCKOCTH v
79 [TpsamoyronbHas cucrema 1 H
KOOPJMHAT Ha IUNIOCKOCTH 9
[Tpumeps! rpadukoB, 3aJaHHBIX
80 1 H
bopmynamu v
ITpumeps! rpadukoB, 3aJaHHBIX
81 1 H
bopmynamu Ny
ITpumeps! rpadukoB, 3aJaHHBIX
82 1 H
bopmynamu Ny
23 Urenue rpadukoB peasbHbIX 1 H
3aBUCUMOCTEN v
24 Yrenue rpauKoB peaabHbIX 1 H
3aBUCUMOCTEN y
85 [Tonsarue Gpyukimm 1 https://m.edsoo.ru/E6LOD8T6R
86 I'padux pynkumun 1 H
87 CaoiicTBa QyHKIMIHA 1 https://m.edsoo.ru/NOVSA4H4S
88 CoiicTBa GyHKIUH 1 https://m.edsoo.ru/F2LIC4W I E
89 Jlunelinas GyHKIMS 1 https://m.edso00.ru/L5J6Q6S0S
90 Jlunelinas GyHKIMS 1 https://m.edsoo0.ru/V3X7L3B5X
91 Hocrpoenne rpaguia mmeiioi 1 https://m.edsoo.ru/C7M8V4I80
byHKIIUN
92 Hocrpoere rpaduka mmHeiiHoi 1 https://m.eds00.ru/O019Y0P4Z
byHKIMH
93 ['padux pynkunu y =|x| 1 https://m.edsoo0.ru/R2U301W7Q
94 ['padux pynkunu y =|x| 1 H
95 Kontpomsnaz pabora no reme 1 https://m.edsoo.ru/C7YS5J9HAL

"Koopaunats! u rpaduku.
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Oyukuu" / Beepoccuiickas
npoBepoyHas padora

Wrorosas kKoHTpoJbHAS paboTa /

96 Bcepoccuiickas nposepodHas 1 https://m.edsoo.ru/Y7T4Q9V7T
pabora
[ToBTOpEHIE OCHOBHBIX IMOHSATUH H

97 METO/OB Kypca 7 Kjacca, 1 https://m.edsoo.ru/Z4U4F6D8E
000011IeHNE 3HAHUI
[ToBTOpCHIE OCHOBHBIX IMOHSATUH H

98 METOJIOB Kypca 7 Kiacca, 1 H
000011IeH1E 3HAHU I Y
[ToBTOpPEHIE OCHOBHBIX IMOHSATHI H

99 METOJIOB Kypca 7 Kiacca, 1 H
000011IeH1E 3HAHUI Y
[ToBTOpEHNE OCHOBHBIX IMOHATHH U

100 METOJIOB Kypca 7 Kiacca, 1 H
000011IeHNe 3HAHUI Y
[ToBTOpEHNE OCHOBHBIX MOHATHH U

101 METOJIOB Kypca 7 Kiacca, 1 https://m.edsoo.ru/Q1W2K2P2I
00001IeHNe 3HAHUT
[ToBTOpEHNE OCHOBHBIX MOHATHH U

102 METOJIOB Kypca 7 Kiacca, 1 https://m.edsoo.ru/D1K0Y4K3C
00001IeHNe 3HAHUT

OBHIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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8 KVIACC

Koaun4yecTBo yacoB

Nen/m  Tema ypoka Beero Kontposabnsie @ IIpakTudeckue i[:;‘? J— ?g::;‘;gﬁ:;fﬂziqg);?;fm
padoThI padoTbI

1 KBanparHblil KOpeHb U3 unciia 1 H

) [TonsiTHE 00 MppaATMOHATEHOM 1 H
qrcie v

3 JecsaTudnble TpUuOInKEHUS 1 H
HPPALMOHATIBHBIX YHCETT v

4 JecsaTudnble TpUuOInKEHUS 1 H
HUPPALMOHATIBHBIX YHUCEIT v

5 JleficTBUTENIBHBIC YKCIIa 1 https://m.edsoo.ru/P2Z8X1F5A

6 Cpasnenne ACHCTBHTEILHEIX 1 https://m.edsoo.ru/RSUTE6Q4D
qrcen

7 CpaBHeHHe NCHCTBHTEIBHEIX 1 https://m.edsoo.ru/T2HA4K6E6Y
yHcel

8 ApnmeTnacckuii KsajpaTHbiii 1 https://m.edsoo.r/E6E4X2T70
KOpPEHb

9 VYpaBHeHHE BUA X* = a 1 https://m.edsoo.ru/ASM4ASN4Y

10 CroticTsa ap H(bMeTVH Heckux 1 https://m.edsoo.ru/O7E3R805C
KBaJIpPaTHBIX KOPHEH

11 Croiicrea aqu)MeTfI HecKux 1 https://m.edsoo.ru/J3K1X4EO0U
KBaIPAaTHBIX KOPHEH
[IpeoOpazoBaHUEe YUCTOBBIX

12 BBIPAKEHUM, COEepKAIINX 1 https://m.edsoo.ru/F2V8KOK7V
KBaIpaTHBIC KOPHHU
[IpeoOpazoBaHUE YUCTOBBIX

13 BBIPAKEHUM, COEepKAIINX 1 H
KBaJIpaTHBIC KOPHHU Y
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[IpeobpazoBanue YUCIOBBIX

14 BBIPAKEHUM, COlepKAIIMNX H
KBaJIpaTHbIE KOPHU Y
[IpeobpazoBaHue YUCIOBBIX

15 BBIPAKEHUM, COlEpKAIIMX H
KBaJIpaTHbIE KOPHU Y

16 CreneHb C LEIBIM IT0Ka3aTelIeM
CrangapTHas 3aluCh Yucia.

Pa3mepsl 00EKTOB OKPYKAIOIIETO

17 Mupa (0T ANIEeMEHTAPHBIX YaCTHUII J0 H
KOCMHUYECKHX 00BEKTOB), v
JUTUTEILHOCTD MPOLIECCOB B p
OKPY’KaloIlleM MHUpE c

18 CBolicTBa CTENEHU C LIEIBIM H
noKazaresemM v

19 CBoiicTBa CTENEHHU C LIETBIM H
NIOKa3aTeIeM Y

20 (BOHCTBA CTEMIEHH C LeNbM https://m.edsoo.ru/X1X9K3V70
noKa3aresieM

1 CBoiicTBa CTENEHHU C LIETBIM H
NIOKa3aTeIeM Y

2 CBolicTBa CTENEHN C LIEIBIM H
noKa3aresieM v

23 KBaaparHslil TpéxuneH H

24 KBanparsblil TpéxwieH H

25 Pa?HO)KGHHe KBAJpaTHoTo https://m.eds0o.ru/G4ESNSMST
TpEXUIeHa Ha MHOXKUTENN

26 Pa?HO)KeHHe KBAIPATHOTO https://m.edsoo.ru/X4NSNSJOL
TpEXUJIEHA HA MHOKUTENN
KonTponbHas paboTa 1o remam

27 "KBanparublie kopHu. CTeneHu. H
KBanparssblii Tpexuiien"” Y
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28 Anrebpanyeckas 1poOb H
JlonmycTrmble 3HaUeHUs

29 MIEPEMEHHBIX, BXOISIINX B H
anredpanvyecKue BhIPaKCHUS Y
JlonycTrMble 3HaUeHUs

30 MIEPEMEHHBIX, BXOISAIINX B H
anredpanvyecKue BhIPaKCHUS Y

31 OCHOBHOE CBOICTBO H
asreOpanyecKoi 1podu Ny

32 Coxpamienue apooeit H

33 CokpaieHue apooei H

34 Cokpaienue apooei H
CrnoxeHue, BbIUUTAHUE,

35 YMHOXKEHUE U JICJICHUE H
anreOpanvecKkux apooeit Y
CrnoxeHue, BEIUUTAHUE,

36 YMHOXKEHUE U JICJICHHUE H
anreOpandyeckux Apooeit Y
CrnoxeHue, BEIUUTAHUE,

37 YMHOXKEHUE U JICJICHHUE H
anredpanveckux Ipooeit Y
Cnoxxenue, BEIUMTAHHUE,

38 YMHOXKEHUE U JCIICHUE H
anreOpanveckux apooeit Y
[IpeoOpazoBaHre BEIpAKECHHI,

39 coZIeprKaIluX anredpandeckue H
Ipodu Y
[IpeoOpa3zoBaHre BEIpAKECHHI,

40 coZIeprKaIluX anredpandeckue H
Ipodu Y
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[IpeoOpa3zoBaHre BEIpAKCHH,

41 CoJIepIKaIIUX anredpanvecKue H
Ipodu Y
47 'I'{OHTponLHaﬁ pabota no ”TeMe H
Anrebpanueckas 1poob v
43 KBanparnoe ypaBHeHHe H
44 HenosiHoe kBapaTHOE ypaBHEHUE H
45 Henonnoe kBaagpaTHOe ypaBHEHHE H
46 ®dopmyra KopHEH KBaJpaTHOTO H
ypaBHEHUS Ny
47 dopMyna KOpHEH KBaJApaTHOTO H
ypaBHEHUS v
43 ®dopmyra KopHEH KBapaTHOTO H
ypaBHEHUS Ny
49 Teopema Buera https://m.edsoo.ru/F2N3K1K8N
50 Teopema Buera https://m.edsoo.ru/A1TU2M3MIN
51 Pemenne ypasHesui, CRONANIXCA https://m.eds00.ru/SITOG8KSE
K KBaJIpaTHBIM
52 Peluerne ypaHeHuH, CBOAAIIAXCA https://m.edsoo.ru/Y3D6U7D4P
K KBaJIpaTHBIM
53 [pocreiimme apobro- https://m.edsoo.ru/O1L3Q5B30
palvoHaIbHbIE YPaBHEHUS
54 gﬁ;:;;:iﬁiipy%zigeHﬂﬂ https://m.edsoo.ru/J9R3IW4YOU
55 Perrenne TeKCTOBBIX 3a1a4 C } H
MTOMOIIBIO KBAJIPaTHBIX YPaBHEHUM v
56 Pelnenue TekCToBbIX saz121 ¢ . https://m.edsoo.ru/R3CSPSH0Z
MOMOIIBIO KBAJIPaTHBIX YPaBHEHUM
57 Kontpomsnaz padora no Teme https://m.edsoo.ru/DSR2L6EMOW

"KBanparHble ypaBHeHUS"
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JIuneitHoe ypaBHEHHE C IBYMS
NEepEMEHHBIMH, €To TpaduK,
MPUMEPHI PEIlICHUs] ypaBHEHUH B
LEJIBIX YUCIIaX

JIuneliHoe ypaBHEHME C IBYMs
IIEPEMEHHBIMH, €ro rpaduk,
IPUMEpBI PELLICHUSI YPAaBHEHUH B
LEJIBIX YUCIIax

<

https://m.edsoo.ru/D7Q1C9X21
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JIuneitHOE ypaBHEHHE C IBYMSI
NEpPEMEHHBIMH, €T0 TpaduK,
HpUMEpPBI pEIICHNs] YPaBHEHUH B
IEJTBIX YMCIIaxX

Pemrenne cucreM IByX JTMHEHHBIX
YPaBHEHHUH C ABYMsl IEPEMEHHBIMU

https://m.edsoo.ru/BSEOP2W6M

https://m.edsoo.ru/S7TASF3D3A
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Pemenue cucrem 1ByX JTMHEUHBIX
YPaBHEHUH C ABYMs [IEPEMEHHBIMU

Pewrenne cucreM IByX TUHEHHBIX
YPaBHEHUH C ABYMs [IEPEMEHHBIMU

[IpuMepsl perieHus cucteM
HEJIMHENHBIX YPAaBHEHUH C IBYMS
IIEPEMEHHBIMU

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C IBYMS
IEpEMEHHBIMU

I'papuueckas nnTepnperanus
YPaBHEHHUS C ABYMS IEPEMEHHBIMU
Y CHUCTEM JIMHENHBIX YPABHEHUH C
JByMsI IEPEMEHHBIMHU

https://m.edsoo.ru/P6D1J1A8A

https://m.edsoo.ru/Y3YOM9A3B

https://m.edsoo.ru/E7G3C6W3C

https://m.edsoo.ru/LSF3K6M9H

https://m.edsoo.ru/U1F0Z0D7D
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I'paduueckas nnTepmnperarus
YpaBHEHUS C IByMS IEPEMEHHBIMU
Y CUCTEM JIMHEHWHBIX YPAaBHEHUM C
JIByMsI IEPEMEHHBIMU

https://m.edsoo.ru/U2Z0Z8L2N



https://m.edsoo.ru/C4Q9W8A6P
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https://m.edsoo.ru/U1F0Z0D7D
https://m.edsoo.ru/U2Z0Z8L2N

Perrenne TeKCTOBBIX 3a1a4 C

68 . https://m.edsoo0.ru/LST8Z8G1V
MOMOIIBIO CUCTEM YpaBHEHUM

69 Peluenne TekCTOBLIX 33124 c https://m.edsoo.ru/B4Y8MSR3Q
MOMOIIIbIO CHCTEM ypaBHEHUI

70 PelICHKE TEKCTOBLIX 327124 CU https://m.edsoo.ru/MSD4X3EOW
MOMOIIBIO CUCTEM YPaBHEHHI

71 qHCuH OBDIC HEPABCHCTBA H X https://m.edsoo.ru/M6X405N5H
CBOICTBa

72 qHCVH OBDIC HEPABCHCTRA 1 X https://m.edsoo.ru/L5C9S8G3M
CBOICTBa

73 HepaBeHcTBO ¢ 01HOM niepeMeHHOM https://m.edsoo.ru/Q1K804S2A

74 Jlnneitiiie HICPABEHCTRA € OXHON https://m.edsoo.ru/MOT2C5N1R
MEPEMEHHOMN U UX PEIICHHE

75 Jlunciitbic HCPABEHCTBA € OO https://m.edsoo0.ri/X7WIV2J40
MIEPEMEHHOI U UX pelIeHue

76 Jlnneitriie HCPABEHCTRA € ONHON https://m.edsoo.ru/C8JOPOASO
MEPEMEHHOMN U MX PEIICHHE

77 CHCTSMH HHHGHHBEX HEPABCEHCTB © https://m.edsoo.ri/A6P6Y4S2B
OJTHOM IEPEMEHHOM U UX pelIeHue

78 CHCT?MH JIMHCHHBIX HEPABCHCTB © https://m.edsoo.ru/R3IHFIXSW
OJTHOM IEPEMEHHOM U UX pelIeHue

79 CHCT?MH HHHeHHLEX HEPABCHCTB © https://m.edsoo.ru/[115B8Z7K
OJTHOM TIEPEMEHHOM U UX pelIeHNe
N3o06paxenue pemieHus

80 JUHENHOTO HEPABEHCTBA U UX https://m.eds00.ru/G3Z974V5Y
CHCTEM Ha YHMCIIOBOM IPSIMOM
N3o06paxenue pemieHus

81 JIMHEMHOTO HEPABEHCTBA U UX https://m.eds00.ru/L8Y300T3Q
CHUCTEM Ha YHMCIIOBOM IPSIMOM
KontponpHas pabora no temam

82 "HepaBenctBa. Cuctemsl https://m.edso00.ru/V1S2Q6P7J

ypaBHeHUI"



https://m.edsoo.ru/L5T8Z8G1V
https://m.edsoo.ru/B4Y8M5R3Q
https://m.edsoo.ru/M5D4X3E0W
https://m.edsoo.ru/M6X4O5N5H
https://m.edsoo.ru/L5C9S8G3M
https://m.edsoo.ru/Q1K8O4S2A
https://m.edsoo.ru/M0T2C5N1R
https://m.edsoo.ru/X7W9V2J4O
https://m.edsoo.ru/C8J0P0A5O
https://m.edsoo.ru/A6P6Y4S2B
https://m.edsoo.ru/R3H8F9X5W
https://m.edsoo.ru/I1I5B8Z7K
https://m.edsoo.ru/G3Z9Z4V5Y
https://m.edsoo.ru/L8Y3O0T3Q
https://m.edsoo.ru/V1S2Q6P7J

83 [Tonsitue hyHKIMMA https://m.edsoo.ru/ASU6H316H
84 Obnacts ONPEACIICHIHA 1 https://m.edsoo.ru/ION3O2W2A
MHOKE€CTBO 3HAYCHUH (PYHKITHH
85 CriocoOrb1 3ananust GyHKITUH https://m.edsoo.ru/U705B7C7K
86 I'padux dyHkmm https://m.edsoo.ru/I3POA2K 1R
87 CoficTra (ynicuuH, ux https://m.eds00.r/C4Q7JOISR
oToOpakeHue Ha rpaduke
88 Hrerne [ roctpocite rp aguos https://m.edso0.ru/I908Z0U2Y
byHKIMi
89 [Tpmveprt rpaguKos Qymxuui, https://m.edsoo.ru/M6D4F3X9W
OTPAKAIOIIUX PEATbHBIC IPOIIECCHI
OyHKIUY, OMMCHIBAIONIUE MTPSIMYIO
90 ¥ 00paTHYIO MPOMOPIHOHATbHBIE https://m.edsoo.ru/KSVOWIM2T
3aBHCUMOCTH, UX rpaduKu
91 l'unep6omna https://m.edsoo.ru/H6BIDSY 5D
92 ['unepOona https://m.edsoo.ru/ W6CSR0OA 1B
93 I'padux pynkumn y = x> https://m.edsoo.ru/ROO102D5P
Oyukun y =x%, y=x3, y=VYx,y =
94 [x|; rpaduueckoe pemieHue https://m.edsoo.ru/14Z5Y4F6U
YPaBHEHUU U CUCTEM YPaBHEHUHN
[ToBTOpEeHNE OCHOBHBIX MOHATHUH U
METO/I0B KypcOB 7 U 8 KJIaccoB,
95 00o011eHne 3HaHui / https://m.edso0.ru/S4DOUGI1F
Bcepoccniickas mpoBepodHas
pabota
Wrorosas koHTposbHASA paboTa /
96 Bceepoccniickast npoBepoyHas https://m.edsoo0.ru/G6YS5Z5K30
pabota
[ToBTOpEeHNE OCHOBHBIX MOHATUN U
97 METO/I0B KypCOB 7 M 8 KJIaCCOB, https://m.edsoo.ru/S4C8I5Z4A

000011IeH1E 3HAHUI



https://m.edsoo.ru/A5U6H3I6H
https://m.edsoo.ru/I9N3O2W2A
https://m.edsoo.ru/U7O5B7C7K
https://m.edsoo.ru/I3P0A2K1R
https://m.edsoo.ru/C4Q7J0I8R
https://m.edsoo.ru/I9O8Z0U2Y
https://m.edsoo.ru/M6D4F3X9W
https://m.edsoo.ru/K5V9W9M2T
https://m.edsoo.ru/H6B9D5Y5D
https://m.edsoo.ru/W6C5R0A1B
https://m.edsoo.ru/R0O1O2D5P
https://m.edsoo.ru/I4Z5Y4F6U
https://m.edsoo.ru/S4D0U6I1F
https://m.edsoo.ru/G6Y5Z5K3O
https://m.edsoo.ru/S4C8I5Z4A

98

IToBTOpEHNE OCHOBHBIX MOHITUHN U
METOZI0B KYpCcOB 7 U 8 KJIacCOB,
000011IeH1E 3HAHUI

https://m.edsoo.ru/H7Q8P7PON

99

IToBTOpEHNE OCHOBHBIX MOHITUHI U
METOZI0B KYpCcOB 7 U 8 KJIacCOB,
000011IeH1Ee 3HAHUI

https://m.edsoo.ru/HON1Q708Y

100

IToBTOpEHNE OCHOBHBIX MOHITUHN U
METOZI0B KYpCcOB 7 U 8 KJIacCOB,
000011IeHrEe 3HAHUI

https://m.edsoo.ru/F3T5X0L2F

101

[ToBTOpEHHE OCHOBHBIX MTOHATHH 1
METOZI0B KypCcOB 7 U 8 KJIaccoB,
000011IeH1E 3HAHUI

https://m.edsoo.ru/DOR8Z3J0A

102

[ToBTOpEHNME OCHOBHBIX ITOHATHH 1
METOZI0B KypcOB 7 U 8 KJIacCoB,
000011IeHrE 3HAHUI

https://m.edsoo.ru/Q7HIR4UED

OBLIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102



https://m.edsoo.ru/H7Q8P7P0N
https://m.edsoo.ru/H0N1Q7O8Y
https://m.edsoo.ru/F3T5X0L2F
https://m.edsoo.ru/D0R8Z3J0A
https://m.edsoo.ru/Q7H9R4U8D

9 KVIACC

Koau4decTBo yacoB

Ne Tema vooKka K n Hara JleKTPOHHBbIE U (pPOBbIE
n/n yp Bcero OHTPOIBLHRBIC  HIpaKTHHCCKHE H3ydyeHHsl 00pa3oBaTeibHbIE PeCypChl
padoTbI padoTbI

Panmonanbubie uncnaa,

1 HppalMOHAIIbHBIE YUCIIA, KOHEYHBIE U 1 https://m.edso0.ru/K5SS6M8DOS
OCCKOHEUYHBIE IECSITUYHBIC APOOH
MHO0XeCTBO TeHCTBUTEIILHBIX UHCEI;

2 JIEHCTBUTEIIbHBIE YHCIIA KaK 1 https://m.edsoo.ru/J7PSE6S5M
OCCKOHEUYHBIE IECSITUYHBIC APOOH
B3anMHO 0/THO3HAYHOE COOTBETCTBHUE

3 MEHIY MIOIKCCTBOM ACHCTBITCILHbIX 1 https://m.edsoo.ru/C1L4LOB5Q
YUCEJ U MHOXKECTBOM TOYEK
KOOPJIMHATHOM MPSIMOit
CpaBHEHHE NEUCTBUTENBHBIX YHCEII,

4 apudMeTHUecKue 1eHCTBHS ¢ 1 https://m.edsoo.ru/Z0I6N7T1K
JEHCTBUTEILHBIMU YUCIIAMH
I N

5 PHOMIKEHHOE 3HAICHUE BETHIMHBL, 1 https://m.edsoo.ru/I1Z8Y2F6I
TOYHOCTbH MPHUOTIKEHUS

6 Oxpyrnenue uucen 1 https://m.edsoo.ru/TOX4H3N7C

7 Oxpyrnenue uucen 1 https://m.eds00.ru/O5Y9Z4ANSF

8 Hprxcuyia 11 OLICHKA PEsyIHTATOoB 1 https://m.edsoo.ru/Z9L 8 ASFON
BBIYHCIICHUM
IT

9 PHICHIIA K OLIEHKA PESYILTATOR 1 https:/m.edsoo.ru/J2L7KOL3K
BBIYKCIICHU
JIunen .P

10 {HCHHO® YPaBHCHHUE. TEMlIeHue 1 https://m.edsoo.ru/S1J8HSQI9R
YpaBHEHUM, CBOJIALIMUXCS K TUHEHHBIM

11 HHHGHHOG\,ypaBHeHHe' PeI_IleHI/ICu 1 https://m.edsoo.ru/B4D6PSI9E
YpaBHEHUH, CBOMAIINXCS K TUHEHHBIM

12 Keanp aTH(U)e ypasherue. Perienue 1 https://m.edsoo.ru/U6Z3Z7C7T
YpaBHEHUM, CBOJAIIUXCS K KBaJAPATHBIM



https://m.edsoo.ru/K5S6M8D0S
https://m.edsoo.ru/J7P8E6S5M
https://m.edsoo.ru/C1L4L0B5Q
https://m.edsoo.ru/Z0I6N7T1K
https://m.edsoo.ru/I1Z8Y2F6I
https://m.edsoo.ru/T0X4H3N7C
https://m.edsoo.ru/O5Y9Z4N5F
https://m.edsoo.ru/Z9L8A5F9N
https://m.edsoo.ru/J2L7K0L3K
https://m.edsoo.ru/S1J8H5Q9R
https://m.edsoo.ru/B4D6P5I9E
https://m.edsoo.ru/U6Z3Z7C7T

KBanparnoe ypaBHenue. Pemenue

13 o https://m.edsoo.ru/SOASDIF7E
YpaBHEHUM, CBOJIAIIMUXCS K KBaJAPAaTHBIM

14 bukBanparHbie ypaBHEHUS https://m.edsoo.ru/K6PSPORSD

15 bukBanparHbie ypaBHEHUS https://m.edsoo.ru/KOF3ISEOW
[IpuMepsl penieHus: ypaBHEHUHN TPEThE

16 1 4eTBEPTOM CTENEHEN Pa3ioKeHUEM Ha https://m.edsoo.ru/R6Q4GIFIW
MHOXXHUTEIU
[IpuMeps! penieHust ypaBHEHUHN TPEThE

17 1 4eTBEPTOM CTENEeHEN pa3ioKeHUEM Ha https://m.edsoo.ru/V8L3S6GIC
MHOXXHUTEIN

18 Pemenme E[p06Ho_pauH0HaHBHHX https://m.eds00.ru/Z8V7YOS2T
ypaBHEHUU

19 Pemenne )fp 00HO-paIHOHATBHEIX https://m.edso0o.ru/S8I0M7C3K
YpaBHEHUU

20 Peruerue Texcrosbix sanad https://m.edsoo.ru/E2G2A2R7P
anreOpanvdecKuM METOIOM

p|  PeiieHHE TEKCTOBbIX 3a1a% https://m.edso0.r/D3C4Z5QTM
anredpandecKuM METOI0OM

22 Pernenue TekcToBbIX 327121 https://m.edsoo.ru/K9J4A3J8K
anreOpanvdecKuM METOIOM

p3  Komwtpomsuas paboramoteme https:/m.edso0.ru/Q5H2Y609M

YpaBHEHUSI C OHON MTEPEMEHHOM

24 YPABHEHHE € JIBYMsI ICPEMEHHBIMMU 1 https://m.edsoo0.ru/L3X6X9BID
ero rpaduk

25 VYpaBHEHUE ¢ AByMs IEPEMEHHBIMH U https://m.edsoo.ru/I3L.8X3Q7C
ero rpaduk

06 ~ CHCTEMA ABYX JHHCHHbIX ypaBHeHii c https://m.edsoo.ru/B306R8P1]
JIByMsI IEPEMEHHBIMU U €€ PEIICHHE

27 Crcrema fByx JMHCHHBIX YPABHCHHI € https://m.edsoo.ru/B2X6F1C0S
JBYMsI TIEPEMEHHBIMH U €€ PEIICHHE

28 (Cucrema IByX JIMHCHHEIX yDABHEHHH ¢ https://m.edsoo.ru/T1J1JOK1V

JByMsI [IEPEMEHHBIMU U €€ PEIICHUE



https://m.edsoo.ru/S0A8D9F7E
https://m.edsoo.ru/K6P8P0R5D
https://m.edsoo.ru/K0F3I8E9W
https://m.edsoo.ru/R6Q4G9F9W
https://m.edsoo.ru/V8L3S6G9C
https://m.edsoo.ru/Z8V7Y0S2T
https://m.edsoo.ru/S8I0M7C3K
https://m.edsoo.ru/E2G2A2R7P
https://m.edsoo.ru/D3C4Z5Q7M
https://m.edsoo.ru/K9J4A3J8K
https://m.edsoo.ru/Q5H2Y6O9M
https://m.edsoo.ru/L3X6X9B9D
https://m.edsoo.ru/I3L8X3Q7C
https://m.edsoo.ru/B3O6R8P1J
https://m.edsoo.ru/B2X6F1C0S
https://m.edsoo.ru/T1J1J0K1V

CucremMa IByX JIMHEHHBIX YPABHEHUM C

29 .. https://m.edsoo.ru/JOB3B4S7A
JIByMsI IEPEMEHHBIMU U €€ PEIICHUE
Pemenue cucreM nByX ypaBHEHUH,

30 OJIHO U3 KOTOPBIX JIUHEHHOE, a Ipyroe https://m.edsoo.ru/H7X9X1W4V
— BTOPOM CTENEHU
Pemrenue cucreM nByX ypaBHEHUH,

31 OJIHO U3 KOTOPBIX JIMHEMHOE, a Ipyroe https://m.edsoo.ru/E2I5T7K5S
— BTOPOM CTENEHU
Pemrenue cucreM nByX ypaBHEHUH,

32 OJIHO U3 KOTOPBIX JIMHEWHOE, a APYyroe https://m.edsoo.ru/P9T4X1S50
— BTOpOM CTENEHU
Pemenue cucreM nByX ypaBHEHUH,

33 OJTHO U3 KOTOPBIX JINHEWHOE, a IPyroe https://m.edsoo.ru/L6W2P4K0Q
— BTOpOM CTENIEHU

34  paduueckai MHTEpUpETAIMS CHCTEMbI https://m.edsoo.ru/Q3F2TIN9O
ypaBHEHUH C ABYMs ITE€PEMEHHBIMU

35 Pemenne TeKCTOBEIX 3a/1a https://m.eds00.1u/N3O8A6G7Z
anreOpanyecKuM crocooom

36 Pemierme TekcToshIX 3aza4 https://m.edsoo.ru/Z9A2R2W2Q
anredpanyeckuM crocooom

37  Konrpomnas pabora no Teme https://m.edsoo.ru/PTASX2W50

Cucrembl ypaBHEHUI

38 YuciioBble HEPABEHCTBA U UX CBOWCTBA https://m.edsoo.ru/Z6M6Q303K

39 UucnoBbie HEPABEHCTBA U UX CBOMCTBA https://m.edsoo.ru/R8J2LOHOQ

40 Jluneiinbie IjepaBeHCTBa ¢ ofHon https://m.edsoo.ru/I3P1K401M
MEPEMEHHOM U UX pEIICHHE

41 Jluneiinere Iv{epaBeHCTBa ¢ oHon https://m.edso00.ru/I11S3U5Q7Q
MePEMEHHOMN 1 MX PEIICHHE

42 Jluneiinrre Iv{epaBeHCTBa ¢ ofHon https://m.edsoo.ru/G9TSH7W4Y
MEPEMEHHOM U UX pEIICHHE

43 CrCTEMEI IMHCHHBIX HEPABCHCTB C https://m.edsoo.ru/F715Z3K7Y

OJIHOM MEPEMEHHOU U UX PEIICHUE



https://m.edsoo.ru/J0B3B4S7A
https://m.edsoo.ru/H7X9X1W4V
https://m.edsoo.ru/E2I5T7K5S
https://m.edsoo.ru/P9T4X1S5O
https://m.edsoo.ru/L6W2P4K0Q
https://m.edsoo.ru/Q3F2T1N9O
https://m.edsoo.ru/N3O8A6G7Z
https://m.edsoo.ru/Z9A2R2W2Q
https://m.edsoo.ru/P7A8X2W5O
https://m.edsoo.ru/Z6M6Q3O3K
https://m.edsoo.ru/R8J2L0H0Q
https://m.edsoo.ru/I3P1K4O1M
https://m.edsoo.ru/I1S3U5Q7Q
https://m.edsoo.ru/G9T8H7W4Y
https://m.edsoo.ru/F7I5Z3K7Y

CucreMbl TUHEUHBIX HEPABEHCTB C

44 N N https://m.eds00.ru/X8J6RIA2T
OJTHOM IEPEeMEHHOM U UX pellIeHUe

45~ CHCTCMBI JIMHCHHBIX HEPABCHCTS C https://m.eds00.rw/L8Q2B4LSC
OJTHOM TIEPEMEHHOM U UX pelIeHUe

46 KBajipaTHbIe HEPaBEHCTBA 1 HX https://m.edsoo.ru/I1E6T9T3Z
peuieHue

47 ~ KBAIpAaTHBIC HEPABCHCTBA 1 HX https://m.eds00.ru/W6ESO4UOT
perieHue

48 KBapaTHbIC HEPABCHCTBA M HX https://m.edsoo0.ru/LOE2G4X 11
pelieHue

49 KBajpaTHbIe HEPaBeHCTBA 1 HX https://m.edsoo.ru/M1S2P9H8W
pelieHue

50 KBaipatibie HEpaBeHCTBA 1 HX https://m.edsoo.ru/BSN1W4S1U
perieHue
I'padmyeckas nHTEpIIpETAIUS

51 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.eds00.ru/V60016V3V
JIByMsI IEPEMEHHBIMH
['papuueckas nnTepnperanus

52 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.eds0o0.ru/B2Z2W7R2Q
JIByMsI IEPEMEHHBIMH

53 ,ISOHTPOHLHM €a60Ta fo Teme https://m.edsoo.ru/R6ASUIA9E

HepasencrBa

54 KBauH patuiHas QyHKi, 68 rpagux n https://m.edsoo.ru/U4S2A2737
CBOMCTBa

55 KBa\l,I paTHYHas GYHKIN, €8 rpaguK u https://m.edsoo.ru/F2E3B7X 1B
CBOMCTBa

56 KBaE[ parinas GyHKIs, e€ rpaguk u https://m.eds00.1ru/JOV2G6I51
CBOMCTBa

57  Ilapabona, koopauHaTLI BEpUIMHI https://m.eds0o.ru/A9RSX3D2B
napadoIibl, 0Ch CHMMETPHUH MapadoJIbl

58 IapaGona, x00pMHATH! BEPIMHEI https://m.edsoo.ru/A2T9Y4M7U

napaboJIbl, 0Ch CHMMETPHUHU MTapadOJIbI



https://m.edsoo.ru/X8J6R9A2T
https://m.edsoo.ru/L8Q2B4L8C
https://m.edsoo.ru/I1E6T9T3Z
https://m.edsoo.ru/W6E8O4U0T
https://m.edsoo.ru/L0E2G4X1I
https://m.edsoo.ru/M1S2P9H8W
https://m.edsoo.ru/B5N1W4S1U
https://m.edsoo.ru/V6O0I6V3V
https://m.edsoo.ru/B2Z2W7R2Q
https://m.edsoo.ru/R6A8U1A9E
https://m.edsoo.ru/U4S2A2Z3Z
https://m.edsoo.ru/F2E3B7X1B
https://m.edsoo.ru/J0V2G6I5I
https://m.edsoo.ru/A9R8X3D2B
https://m.edsoo.ru/A2T9Y4M7U

[TapaGomna, KOOpAMHATHI BEPIIUHBI

59 https://m.edso0.ru/A9COL2R6X
napaboIIbl, 0Cb CHMMETPHUH MapadoIbl
6o ~ 11apaGoia, KOOPIMHATEI BEpIIMIIDI https://m.edsoo.ru/BSI3CAQ6R
napaboJibl, 0Cb CHMMETPHUU NapadoJIbl
61 [apabona, KoopwHaTst BepuIHLI https://m.edsoo.ru/U4T3H6B7N
napaboIIbl, 0Cb CHMMETPHUH MapadoIbl
62 Tapabona, KoopAMHATEI BepUIHHbI https://m.edsoo.ru/KSNIOY1T7E
napadoibl, 0Ch CHMMETPHUH MapadoJIbl
o T
63 Ppadpmin qzyHKHHH' y=kxy=kx+b, https://m.edsoo.ru/R814W1Y0I
y=k/x, y=x3, y=vX, y=[X|
o T
64  [Paduiu bymkumii: y =kx, y =kx +b, https://m.eds0o.ru/Y4AP6LIXSN
y=k/x, y=x3, y=vx, y=[x|
o .
65 Ip aq)HKH_quHKHHH' y=kx, y=kx+b, https://m.edsoo.ru/Q7LOF3N7Z
y:k/Xa y=X, y=VX, Fyxl
o .
66 Ppagmin qzyHKHHH' y=kx,y=kx+b, https://m.edsoo.ru/P1B1B9H4H
y=k/x, y=X°, y=VX, y=IX|
oo T
67  Ipaduin pymiumii: y =kx, y =kx +b, https://m.edso0.r/O6QII2NSE
y:k/Xa Yy=X7, y=VX, Fyxl
T x4+
68 Ipaduxn (IZYHKHHH' y=kx, y=kx+b, https://m.edsoo.ru/M501Y901W
y=k/x, y=x3, y=vX, y=[X|
69  Kowrpombnas pabora 1o Teme https:/m.eds00.r/M5S4F6G3P
DyHKIMU
70 Howsrue wnciooi https://m.eds00.ru/USS3Y0T8Z
1OCJIeI0BATeIbHOCTH
3agaHue nocae10BaTeIbHOCTH
71 peKkyppeHTHOU hopmynoi u hopmysoit https://m.edsoo.ru/O9X6F2H2J
N-rO 4JeHa
72 ApndmeTiieckas i reoveTpucckas https://m.edso0.ru/J6T3N6D5SW
IPOTPECCUU
73 /ApuQMETHUCCKad H reoMeTpHecias https://m.edsoo.ru/Z2FSHSZ8X

POrPecCHu



https://m.edsoo.ru/A9C0L2R6X
https://m.edsoo.ru/B8J3C4Q6R
https://m.edsoo.ru/U4T3H6B7N
https://m.edsoo.ru/K5N9Y1T7E
https://m.edsoo.ru/R8I4W1Y0I
https://m.edsoo.ru/Y4P6L9X8N
https://m.edsoo.ru/Q7L0F3N7Z
https://m.edsoo.ru/P1B1B9H4H
https://m.edsoo.ru/O6Q9I2N5E
https://m.edsoo.ru/M5O1Y9O1W
https://m.edsoo.ru/M5S4F6G3P
https://m.edsoo.ru/U5S3Y0T8Z
https://m.edsoo.ru/O9X6F2H2J
https://m.edsoo.ru/J6T3N6D5W
https://m.edsoo.ru/Z2F5H8Z8X

74

®DopMysIbl N-TO WieHa apuhMeTHUIECKON
Y TEOMETPUYECKOU ITPOTrPECCU, CYyMMBI
MIEPBBIX N YICHOB

https://m.edsoo.ru/W8ISK772S

75

®DopMyIIbl N-TO WieHa apuhMeTUIECKON
Y TEOMETPUYECKOU NTPOTPECCUN, CYyMMBI
MIEPBBIX N YICHOB

https://m.edsoo.ru/M5V6F9E1Q
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®DopMyIIbl N-TO WieHa apuhMeTHIECKON
Y T€OMETPUYECKOU ITPOTPECCU, CYyMMBI
MEPBBIX N YIECHOB

https://m.edsoo.ru/T6J7V4J4]

77

DopMyibl n-ro wieHa apupMeTudyeckon
Y T€OMETPUYECKON ITPOTPECCUI, CYyMMBI
IIEPBBIX N YWICHOB

https://m.edsoo.ru/O3D5NOH10

78

dopMyibl n-ro wieHa apupMeTudyecKkon
Y T€OMETPUYECKON MTPOTPECCUN, CYyMMBI
IIEPBBIX N YWICHOB

https://m.edsoo.ru/VOS9PEW3IW
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80

81
82
83

84

85

N300paxenue uieHOB apupMeTHIECKOM
Y TEOMETPUYECKOHN MPOTrpeCCUil
TOYKaMHU Ha KOOPJAMHATHOMN IIOCKOCTH
N300paxeHnue uieHOB apupMeTHIeCKOM
Y TEOMETPUYECKOHN MPOTrpeCCUil
TOYKaMHU Ha KOOPJAMHATHOMN IIOCKOCTH
JIMHENHBIN U SKCTIOHEHIIMATbHBIA POCT
CrnoxHble TPOLEHTHI

CI10’kHBIE TTPOLICHTHI

KontponbHas pabota no reme
"YycioBbIe NOCIIEa0BaTeIbHOCTH "
[ToBTOpeHue, 06001ICHNE U
CUCTEMAaTU3alls 3HAHUN. 3aIlnCh,
CpaBHEHUE, JECHUCTBUS C
JeMCTBUTENIBHBIMU YMCIIAMH, YU CIIOBas
npsiMast

https://m.edsoo.ru/J0A1D5USD

https://m.edsoo.ru/P4Z3T4L8Q

https://m.edsoo0.ru/X9E9IM8Y OF
https://m.edsoo.ru/VON5S912J
https://m.edsoo.ru/Y9ISF7S3T

https://m.edsoo.ru/G910T1P6M

https://m.edsoo.ru/R8X9IL5J7S



https://m.edsoo.ru/W8I5K7Z2S
https://m.edsoo.ru/M5V6F9E1Q
https://m.edsoo.ru/T6J7V4J4J
https://m.edsoo.ru/O3D5N0H1O
https://m.edsoo.ru/V0S9P8W3W
https://m.edsoo.ru/J0A1D5U5D
https://m.edsoo.ru/P4Z3T4L8Q
https://m.edsoo.ru/X9E9M8Y0F
https://m.edsoo.ru/V0N5S9I2J
https://m.edsoo.ru/Y9I5F7S3T
https://m.edsoo.ru/G9I0T1P6M
https://m.edsoo.ru/R8X9L5J7S

86

[ToBTOpeHue, 06001ICHNE 1
cucreMaru3anys 3HaHuu. [IponeHTsl,
OTHOIIIEHUS, TPOTIOPIIHI

https://m.edsoo.ru/COS9F2B5T

87

[ToBTOpEeHue, 06001ICHNE 1

cucremaruzauus 3HaHui. OKpyrieHue,

HpI/I6J'II/I)KCHI/IC, OILICHKa

https://m.edsoo.ru/N3Y7Q4E6D

88

&9

[ToBTOpeHue, 06001ICHNE U
cucTeMarm3anus 3HaHui. Pernrenne
TEKCTOBBIX 3a7a4 apU(PMETHICCKIM
CII0coO0M

[ToBTOpeHmE, 0000IICHNE 1
cucTeMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3a/1a4 apU(PMETHUCCKUM
criocobom

https://m.edsoo.ru/P7C5Y6G8O

https://m.edsoo.ru/P1Z0B8M&Q

90

91

92

[ToBTOpEeHue, 06001ICHHE 1
cucTeMarmn3anus 3HaHui. Penenne
TEKCTOBBIX 33/1a4 apU(PMETHIECCKIM
CII0co0ooM

[ToBTOpenue, o0oOIIEHHE U
cUCTeMAaTH3aIs 3HaHUH.
[Tpeobpa3zoBanue anredbpandeckux
BBIPXCHHM, JOMTYCTUMBIC 3HAYCHUS

[ToBTOpenue, 06001ICHHIE U
CUCTEeMaTHU3allus 3HAHUH.
[IpeoOpazoBanue anreOpanvdecKux
BBIPAXXCHHH, JOMYCTUMbIE 3HAUYEHUS

https://m.edsoo.ru/C8V7A6L2G

https://m.edsoo.ru/K612Z1B2K

https://m.edsoo.ru/RSHORSB6A
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94

[ToBTOpenue, 06001IIEHNE U
CUCTEeMAaTH3aIs 3HaHUH.
[IpeoOpa3oBanue anredpandecKux
BBIPKEHHM, JOMYCTUMbIC 3HAYCHUS

[ToBTOpenue, 06001ICHNE U
cucTeMaTHh3alus 3HaHUU.

https://m.edsoo.ru/Z3X6C0C6X

https://m.edsoo.ru/Q1E8G504T



https://m.edsoo.ru/C0S9F2B5T
https://m.edsoo.ru/N3Y7Q4E6D
https://m.edsoo.ru/P7C5Y6G8O
https://m.edsoo.ru/P1Z0B8M8Q
https://m.edsoo.ru/C8V7A6L2G
https://m.edsoo.ru/K6I2Z1B2K
https://m.edsoo.ru/R8H0R8B6A
https://m.edsoo.ru/Z3X6C0C6X
https://m.edsoo.ru/Q1E8G5O4T
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[IpeoOpazoBanue anreOpandecKux
BBIPQXCHHI, JOMYCTUMBIE 3HAUYCHUS
[ToBTOpeHue, 06001IIEeHNE U
cucremaru3anus 3HaHui. OyHKIUU:
IIOCTPOCHUE, CBOMCTBA U3yUYEHHBIX
byHKIUH

https://m.edsoo.ru/E206Z67Z7M

96

97

[ToBTOpeHue, 06001ICHNE U
cucremaru3anus 3HaHui. QyHKIuu:
MOCTPOEHHE, CBOICTBA U3YYEHHBIX
byHKImiA

[ToBTOpeHmE, 0000IICHNE 1
cucTeMarusanus 3HaHui. OyHKINU:
IIOCTPOEHME, CBOMCTBA U3yYEHHBIX

byHKIMi

https://m.edsoo.ru/A7B4Y8B8Z

https://m.eds00.ru/N9K 619157

98

99

[ToBTOpEeHue, 06001ICHHE 1
cucremaru3anus 3HaHui. OyHKIuu:
MOCTPOEHHE, CBOICTBA U3YUCHHBIX
byHKIUH

[ToBTOpenue, o6o0IIEHHE U
cucreMaru3anus 3Hanui. ['padguyeckoe
peleHre ypaBHEHUH U UX CUCTEM

https://m.edsoo.ru/DSROC5P8F

https://m.eds00.ru/O2V7Q5N8S

100

[ToBTOpenue, o6o0IIEHHE U
cucreMaru3anus 3Hanui. ['paduueckoe
pellicHHe YPaBHEHUN U UX CUCTEM

https://m.edsoo.ru/H5P7K8VOF

101

Htorosas KOHTPOJIbHaA pa60Ta

https://m.edsoo.ru/Z6 M4L8RSE

102

O0001IeHHE U CUCTEMATU3ALAA 3HAHUN

https://m.edsoo.ru/J9J1IM9IK4R

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

102
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IIPOBEPSIEMbBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM ITPOI' PAMMOBI

7 KIIACC

Kon
MPOBEPSIEMOro
pe3yjabrara

1

IIpoBepsiemble MpeMeTHBIE Pe3yabTAThl 0CBOEHHS 0CHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHusl

Yuncna v BEIUUCICHUS

1.1

1.2

1.3

1.4
1.5

BeinonHATh, coyeras ycTHble M NMHUCbMEHHbIE NMPUEMBI, apupMETHUECKUE
JICHCTBHUS C pallMOHAJIbHBIMU YU CIIaMHU

HaxonuTe 3Ha4€HUs YUCIIOBBIX BBIPAKEHUH, MPUMEHATh Pa3HOOOpa3HbIE
crocoObl M MNpUEMBI BBIYMCICHHUS 3HAYEHUH JApOOHBIX BBIPAKEHMH,
cofiepKalnX OOBIKHOBEHHBIE U IECATUYHBIE APOOH

[TepexoauTh OT OIHOW (OPMBI 3aITUCH YHUCEN K APYroi (peoOpa3oBbIBATH
JECSATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATHYHYIO IPOOb)

CpaBHUBaTh U yOPSI0UYUBATH PALlMOHAJIbHBIE YUCIIA

OxpyrsaTh uncia

1.6

BbINONHAT NPUKUAKY W OLUEHKY pe3ylbTara BBIUMCICHUM, OLEHKY
3HAQUECHUI YHCIIOBBIX BBIPAKEHUU. BBIONHATH AEHUCTBHS CO CTEIEHSIMU C
HaTypaJbHBIMH OKa3aTEISIMU

1.7

1.8

IIpuMeHATE NpPU3HAKKM  JCIMMOCTH, DPA3jIOXKEHUE HA  MHOXHUTEIH
HaTypaJbHBIX YUCEI

Pemars npakTUKO-OPUEHTUPOBAHHBIE 33/1a4M, CBSI3aHHBIC C OTHOLIEHUEM
BEJINYMH, MIPONOPLUOHAIBHOCTBIO BEJIINYVH, IIPOLICHTaMH,
MHTEPIPETUPOBATh PE3YJAbTaThl PEHICHUS 3a7ad ¢ YYETOM OrpAHUYCHHM,
CBSI3aHHBIX CO CBOMCTBAMH paccMaTpUBaEMbIX 00BEKTOB

Anrebpanueckue BbIPAKEHUS

2.1

2.2

23

Hcnonp30Barh anreOpandeckyro TEPMHUHOJIOTHUIO U CUMBOJIUKY, TPUMEHSITh
e€ B IIpoIiecce OCBOCHUS y4eOHOTO MaTepraia

Haxonute 3HaYeHHsT OYyKBEHHBIX BBIPAKCHHUN TPHU 3aJlaHHBIX 3HAYCHHSX
MIEPEMEHHBIX

BeimonHATs  mpeoOpa3oBaHMs  [EJOT0  BBIPAKEHHUS B MHOTOUICH
MIPUBEICHUEM MOIOOHBIX CIaraeéMbIX, PACKPBHITHEM CKOOOK

24

2.5

2.6

BBINIOJIHATE  YMHOXKEHME OJHOYWICHA HAa MHOIOYICH W MHOIOYJIEHA Ha
MHOT'OWJIEH, MPUMEHATH (OPMYIIBI KBaJpaTa CyMMBI U KBaJpara pa3HOCTU
OcCylecTBIATh Pa3IOKEHHE MHOTOYIEHOB HA MHOMHTEIU C IOMOUIBIO
BBIHECEHHUS 32 CKOOKM OOILIEro MHOXMTENS, TPYNIHUPOBKH CIIaraeMblX,
pUMEHEHUs (HOPMYJ COKPAILIEHHOTO YMHOXKEHHS

[TpumeHsTh peoOpazoBaHUSI MHOTOWICHOB JIJISl pEIICHUS pa3InYHbIX 3a]1a4
U3 MAaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAJIbHOU ITPAKTUKU

2.7

Hcrnonb30Barh CBOWMCTBA CTENEHEW € HATypaJbHBIMM IOKA3aTEISAMM IS
npeoOpa30BaHus BEIPAKESHUN

ypaBHeHI/IH 1 HCPABCHCTBA




3.1

Pemiare nuHelHbIE YpaBHEHUS ¢ OJHOM MEPEMEHHOW, MPUMEHSIS MpaBuia
Iepexojia OT MCXOMHOIO YpaBHEHUS K paBHOCHUIBHOMY eMmy. lIposepsrs,
SIBJISICTCS JIU YUCIIO KOPHEM ypaBHEHUS

3.2

33

[TpumensTh rpaduyeckre METOABI MPU PEUICHUH JTUHEHHBIX YpaBHEHUN U
UX CUCTEM

[TonOupars npuMepsl Map 4YHCEN, SBIAIOMIMXCA PEIICHHEM JMHEWHOIrO
YpaBHEHUS C JBYMsI [IEPEMEHHBIMU

3.4

Ctpouth B KOOPAMHATHOH IJIOCKOCTU TpauK JMHEWHOTO YpaBHEHHS C
JIBYMsSI TIEPEMEHHBIMH; TOJB3YSICh TpapUKOM, TNPUBOAUTH IMPUMEPHI
pelIeHUs] ypaBHEHUS

3.5

3.6

Pemars cucTeMbl IBYX TMHEHHBIX YPABHEHUH C IByMs IEPEMEHHBIMH, B TOM
qucie rpadpuuecKu

CocTaBiiaTh H pearb JIMHEHOE YpaBHCHHUE WX CHUCTEMY JIMHEMHBIX

ypaBHeHI/Iﬁ o YyCJIOBHIO 3aJaqu, UHTCPIIPECTUPOBATL B COOTBETCTBUU C
KOHTCKCTOM 3aJa4u HOJ'Iy‘lGHHBIfI pe3yJibTart

Koopnunars! u rpaduku. OyHKuu

4.1

I/I306pa)KaTB Ha KOOpHHHaTHOﬁ HpHMOﬁ TOYKH, COOTBCTCTBYIOIIHC
3aJaHHbIM KOOpAWHATaM, Jy4d, OTPC3KHU, HHTCPBAJIbLI, 3allMChIBATh
YHUCJIOBBIC IPOMCIKKYTKHU Ha anre6panquKOM SA3BIKC

4.2

OTtMmeuars B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKH I10 3aJaHHBIM KOOpJHWHATaM

4.3

Crtpourts rpaduku nuHeitHbIX QyHKIIUNA. CTpouTh rpa@uk GyHKIHH Y = [X|

44

4.5

4.6

OnuceiBaTh € MOMOULIbIO (YHKIMH H3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMU: CKOPOCTh, BpEMs, PACCTOSHHUE, LIEHY, KOJTUYECTBO, CTOUMOCTb,
POU3BOJUTEIBHOCTD, BpeMsl, 00bEM paboTHI

Haxoautp 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa

[Tonumare rpaduueckuii cnocod npencTaBiIeHus U aHaau3a UHPOPMaLIUH,
U3BJIEKaTh U WHTEPHPETHPOBATh HMHPOPMAIMIO U3 TIpadUKOB pealbHbIX
MPOLECCOB U 3aBUCUMOCTEHN

8 KUIIACC

Kon
MPOBEPSIEeMOro
pe3yjabrara

1

1.1

IIpoBepsiemble MpeAMeTHBbIE Pe3yJbTAThl OCBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MIPOrpaMMbI OCHOBHOIO 00111er0 00pa3oBaHusA

Ywucita ¥ BEIYUCICHUS

Hcnonp30BaTh Ha4aJIbHBIE MPEICTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
yucea JUIsl CpPaBHEHHUS, OKPYIVICHHUS M BBIYHCICHUM, HW300paXkaTh
JICUCTBUTEIIbHBIEC YHCIIAa TOUKAMU HAa KOOPIUHATHOW MPSIMOM

1.2

1.3

[TpuMeHATh TOHATHE apU(METHUYECKOTO KBAJPAaTHOTO KOPHS, HAXOJUTh
KBaJlpaTHble KOpPHHU, WCIIONB3Yysl MpPH HEOOXOOAUMOCTH KaJbKYJISATOD,
BBIMOJIHATh NPEOOpa3oOBaHUs BBIPAKEHUH, COJEpKALIMX KBaJpaTHbIE
KOPHH, UCITOJIb3Ysl CBOMCTBA KOpPHEH

Hcnonp30Bare 3ammmcu OONBIINX U MAJIBIX YHUCEI C IIOMOIIBKO JCCATUYHBIX
npobeii u creneneii yncna 10

Anrebpanyeckue BbIPAKEHUS

2.1

[IpuMeHATh TOHATHE CTENEHW C LEJbIM I[OKa3aTelieM, BBINOIHATh
npeoOpa30BaHUs BEIPAKEHUM, COACPIKAIINX CTEMEHH C IIEJIBIM ITOKa3aTelieM




2.2

BBIMONHATE TOXIECTBEHHBIC MTPEOOPA30BAHUS PAIIMOHATBHBIX BBIPAKCHHUN
HA OCHOBE MpaBWJI JACUCTBUN HAJ MHOTOWICHAMH W aire0pandecKuMu
JpOOsSIMHU

23

PaCKJ'IaI[BIBaTB KBa,I[paTHBIﬁ TpéX‘IJ’IeH Ha MHOXUTCIIN

24

3.1

[TpumensTh IpeoOpa3oBaHus BRIPAXKEHUHN NI PEIICHUS PAa3IMYHBIX 3a/1a4
U3 MaTEMaTUKH, CMEKHBIX ITPEIMETOB, U3 PEAJIbHOM MPAKTUKU

YpaBHEHMS U HEPABEHCTBA

Pemars yinHElHbIE, KBaIpaTHbIC YPABHEHUSA U PALIMOHAJIBHBIC YPAaBHEHHS,
CBOJSILIIMECS K HUM, CUCTEMBI JBYX YPaBHEHUH C JBYMS IEPEMEHHBIMU

3.2

IIpoBoguTE IpOCTEHIINE UCCIIEIOBAaHUS YPABHEHUM U CUCTEM YPaBHEHMI,
B TOM 4HcI€ C [pUMEHEHUEM TrpaduyecKux  IpeacTaBICHUN
(ycTaHaBiMBaTh, UMEET JIM YPABHEHHE WJIM CUCTEMA YpaBHEHUH pEIICHUS,
€CJIM UMEET, TO CKOJIbKO, U IIpoYee)

3.3

34

[lepexonuTh OT croBecHOW (OPMYIUPOBKHU 33Ja4u K €€ ajaredpandeckont
MOJIEJIM C TOMOIIBIO COCTABJIEHUS YPAaBHEHUS WM CUCTEMbl YpaBHEHHI,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJYYCHHBIN
pe3ynbrar

[IpyMeHsITh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPaBHEHMS, OLICHKH,
pelarh JMHEHHbIE HEPaBEHCTBA C OJHOW IMEPEMEHHON M UX CUCTEMBI,
JaBaTh rpaUYecKyl0 WILTIOCTPAIIMI0 MHOXKECTBA PEIICHUI HEPaBEHCTBA,
CHCTEMbl HEPAaBEHCTB

OyHKIMU

4.1

[ToHnmare 1 MCNONB30BaTh (PYHKIIMOHAJIBHBIC ITOHATUS U SI3bIK (TEPMHUHBI,
CUMBOJIMYECKHE OOO3HAUEHUs), ONPENENATh 3HAYeHHEe (QYHKIUU IO
3HAUEHHIO APTYMEHTA, ONpeNeNsITh CBOWCTBA (PyHKIMU 1O €€ rpaduky

4.2

9 KJIACC

Crpouts rpaduku 371€MEHTapHBIX PYHKLIUN BUJA:
y=k/x
y

Kon
NpoBepPsAeMoro
pe3yJjabTara

IIpoBepsiemble MpeaAMeTHBbIE Pe3yJabTAThl 0CBOECHHSI OCHOBHOMM
o0pa3oBare/ibHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1
1.1

1.2

1.3

Yucna 1 BEIUUCIIEHUS
CpaBHHBATh U YIOPSIOUUBATH PAIlMOHATBHBIC U UPPALIMOHAIILHBIE YHCIIa

BoinonHATe apudpmeTHueckue AEMCTBUS € palMOHAIBHBIMU YHCIaMH,
coyeTras YCTHBIE M IIMCBbMEHHBIEC INPUEMBI, BBIIOJIHATH BBIYMCICHUS C
MPPALMOHAIIBHBIMU YU CIIAMH

Haxonuths 3HaYeHus cTeneHed ¢ LEeNbIMU TOKa3aTesiMA W KOPHEH,
BBIUNCIIATh 3HAYEHUS YMCIIOBBIX BBIPAKEHUI

1.4

2.1

OKpyrIsaTh EHCTBUTENBHBIE UYNCIA, BBINOIHATh NPUKHUIKY pe3yabTara
BBIYMCIICHH, OLIEHKY YHMCIIOBBIX BBIPAXKEHUN

YpaBHEHHUsI 1 HEPABEHCTBA

Pemars nmuHENHBIE U KBaJpaTHBIE YPABHEHUs, YPAaBHEHMUs], CBOIALLUECS K
HUM, IpocTeiine ApoOHO-pallMOHANIbHbIE YPaBHEHHUS




2.2

Pemate cucteMbl ABYX JTMHEHHBIX YpaBHEHUH C ABYMS NMEPEMEHHBIMH U
CHUCTEMBbI JIByX ypaBHEHHH, B KOTOPBIX OJHO YpPaBHEHHE HE SBISETCS
JIMHEHHBIM

23

Pemarh TekcToBbIE 3ajauM anreOpanvyeckuM CIOCOOOM C ITOMOILBIO
COCTAaBJICHUS YpPAaBHEHMS WIM CHCTEMBl JBYX YPAaBHEHUH C JByMs
[IEpEMEHHBIMU

24

2.5

2.6

[IpoBoanTH IpOCTENIIINE UCCIECTOBAHNUS YPABHEHUI U CUCTEM YPaBHEHUH,
B TOM YHUCJI€ C IPUMEHEHHEM rpauuecKkux MpeacTaBICHUN (Hampumep,
yCTaHABIIMBAaTh, UMEET JIM YPAaBHEHUE WM CHCTEMa YPaBHEHUN pPEIICHUs,
€CJIM UMEET, TO CKOJIBKO)

Pemrary nuHeliHbIe HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, N300paXKaTh
pEllIeHNe HEPaBEHCTB HA YHUCIIOBOW NPAMOM, 3alUCHIBATH PELICHHE C
IIOMOILBIO CUMBOJIOB

Pemare cucteMnl JIHHEHHBIX HCpPaBCHCTB, CHCTCMblI HCPABCHCTB,
BKIIFOYAOMIHUEC KBAJ(PaTHOC HCPABCHCTBO, I/1306pa)KaTb peICHUEC CUCTCMbI
HCPaBCHCTB Ha YHUCI0BOM HpHMOﬁ, 3alMUChIBAThL PCIICHHUE C IMOMOIIBLIO
CHMBOJIOB

2.7

3.1

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIUYHBIX 33134
OyHKIUU
Pacrio3naBarh pyHKIMM M3y4eHHBIX BUAOB. [10Ka3bIBaTh CXEeMaTWYECKU

pacroyiokeHne Ha KOOPIUMHATHOW MIOCKOCTU rpadukoB (YHKIUI BUIA:
K03()(PUITMEHTOB, OTIUCHIBATH CBOMCTBA (PYHKIIUI

3.2

33

[Toka3piBaTh CXeMaTUYECKU PACHOIOKEHNE HAa KOOPIMHATHOM TIOCKOCTH
rpadukoB GyHKIMH BUIa y = VX, y = [X| ¥ OIMCHIBaTh CBOMCTBA (DyHKIIMIA
CTtpouTb 1 n300paXkarh CXeMaTHYECKHU rpa)uKy KBAAPATUIHBIX (PYHKITHIA,
OIMCHIBAaTh CBOMCTBA KBAIPAaTUUHBIX (YHKIUI 110 UX rpadukam

3.4

4.1

PacnioznaBarh kBagpaTHuHyr (QyHKUIMIO 10 (opmyne, NpPUBOAUTH
IpUMEpbl KBaJpaTUYHbIX (YHKUMH M3 peanbHON JKU3HU, (QU3MKH,
reoMeTpun

ApudmeTrnueckas 1 TeOMETpUYECKasi Iporpeccun

PacnioznaBarh apu(MeTH4ecKyr0 M T€OMETPUYECKYIO MPOTPECCUH MpU
pa3HbIX crloco0ax 3a1aHust

4.2

BbINONHATE BBIYMCIEHUS C HUCHOJb30BaHHMEM (QOpPMYyd #-Tro  WieHa
apu(MeTHyecKo M TEeOMETPUYECKOM MpOrpeccuil, CyMMbl NEpPBBIX N
YJICHOB

43

4.4

N300paxars 4iaeHbl MOCIEAOBATENFHOCTH TOYKAMH Ha KOOPAMHATHOU
IJI0CKOCTH

Pemats 3amaun, CBsI3aHHBIE C YUCIOBBIMH TOCIIEIOBATEIbHOCTAMHM, B TOM
YHUCJIe 3a/laud U3 PEaTbHOW JKM3HU (C HMCTIOJIB30BAaHUEM KaJbKYIATOPA,
U (POBBIX TEXHOIOTHI)




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IEMEHT COEPKAHUS
1 Yucia v BBIYUCIICHUS
JpoOu 0OBIKHOBEHHBIE U ICCTHYHBIC, IEPEXO0]T OT OAHOM (hOPMBI 3anucyu apodei
1.1 K ipyroii. [loHsTHe palimoHalIbHOIO YKcia, 3a11MCh, CPABHEHUE, YIIOPSI0UUBAHNE
palMOHAJIbHBIX YUCEI
12 Apudmerndeckue AEHCTBUSA C palMOHAIBHBIMU 4MciaaMu. PemieHue 3amau u3
) peanbHON MPAKTHKHU HA YaCTH, HA ApoOU
13 Crenenb C HaTypaJbHBIM IIOKa3aTejeM: OIpeNeeHue, Mpeodpa3zoBaHue
BBIPa)KEHUI Ha OCHOBE ONPENIEICHNUS, 3aIUCh OOJIBIINX YUCEI
1 4 [TponeHTsl, 3anKch NPOLEHTOB B BUAE ApoOU U ApoOH B BUJIC [IPOLICHTOB. Tpu
OCHOBHBIE 33/1a4M Ha IPOLEHTHI, PELLICHHUE 3a/1a4 U3 pealbHON MPAKTUKU
15 [TpuMeHeHre IPU3HAKOB IEIMMOCTH, PA3JI0KEHNE HA MHOYKUTENIN HAaTYPaJIbHBIX
yucel
1.6 PeanbpHble 3aBUCHMOCTH, B TOM YHCIIE NTpsiMasi U oOpaTHasi NPONOPLHUOHATIBHOCTH
2 Anrebpanyeckre BbIpaXeHUs
21 [IepeMeHHBIE, YHMCIIOBOE 3HAYEHHME BBIPAXKEHUs C IEepeMEHHOH. JlomycTumble
3HAYCHMSI IEPEMEHHBIX
29 [IpeacraBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BHJE  (QOPMYIIBI.
) Beraucnenus mo ¢popmynam
23 [TpeoOpa3oBaHe OYKBEHHBIX BBIPAXKEHU, TOXKIECTBEHHO PaBHbIE BHIPAKEHUS
2.4 CBoliCcTBa CTENEHH C HATYpPaJIbHBIM IIOKA3aTeIeM
25 Opnounensl 1 MHorowieHsl. CreneHb MHorowieHa. CiiokeHHE, BBIYUTAHUE,
YMHO)K€HHE MHOTO4JIEHOB
26 @opMyIbl COKpalIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
@Popmyiia pa3HOCTH KBaaparoB. Pa3nokeHne MHOrO4JIEHOB HA MHOYKUTENIN
3 YpaBHeHUs
31 VYpaBHEHHE, KOPEHb ypaBHEHU, IpaBuia npeoOpa3oBaHusl  ypaBHEHHS,
PaBHOCWJIBHOCTh YpaBHEHUI
32 JIuneliHoe ypaBHEHHE C voz[Hoﬁ nepeMgHHoﬁ, YHUCJIIO KOPHEW JIMHEHHOIO
YpaBHEHUS, PELLICHUE JIMHEHHBIX YpaBHEHUM
33 CocraBienue ypaBHEHI/Iﬁ [0 YCJOBMIO 3ajiauu. PelieHne TEKCTOBBIX 3a4ad C
IIOMOIIIbIO YPABHEHUH
3.4 JluHeliHOe ypaBHEHHUE C JBYMsI IEPEMEHHBIMU U €ro rpaduk
Cucrema AByX JINHEHHBIX YPaBHEHUH ¢ IBYyMs IIepeMEHHBIMU. Perienne cucreM
3.5 ypaBHEHUH CcMOCOOOM MOACTAaHOBKHU. [IpuMepbl pelieHusi TEKCTOBBIX 3a/ad C
MIOMOIIIbIO CUCTEM YpaBHEHUN
4 Koopnunarts! u rpaduku. OyHkuuu
4.1 Koopaunara Touku Ha npssMon
49 qHCHO]ELIe IPOMEXKYTKH. PaccrosHne Mexay IByMs TOYKaMH KOOPJAWHATHOU
npsIMOM
43 [IpsimoyronbHas CHCTEMa KOOPIMHAT, OCH Ox u Oy. Abcuucca 1 opiMHaTa TOUYKU
Ha KOOPJMHATHOM MJIOCKOCTH




44 [Tpumepsr vaa(l)I/IKOB, 3aIaHHBIX (popMynamMu. YUrteHue rpaduKOB peaTbHBIX
3aBUCUMOCTEN
4.5 [onsarue ¢pynkuun. ['paduk ¢pynkun. CroiicTBa GyHKINH
4.6 Jlunetinas gynkuus, e€ rpaduk. ['padux GyHKINHN y = [X|
4.7 I'paduaeckoe penieHne TMHEHHBIX YPAaBHEHUH U CHCTEM JIMHEWHBIX ypaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COlep:KAHUS
1 Yucia v BBIYUCIICHUS
11 KBagparueiii kopeHb u3 uucna. [loHsatue 00 uHppalMOHAIBHOM YHUCIE.
JecsiTuunble TPUOIMKEHNS UPPALIMOHATBHBIX YHCET
CpoiicTBa apuU(pMETHYECKHX KBAJAPATHBIX KOPHEH M WX NPUMEHEHHE K
1.2 IpeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUH W BbIYUCIEHUAM. [leificTBUTENIbHBIE
yuclia
1.3 Cremnens C 1ebIM Moka3ateseM u e€ cBoricTBa. CTaHAapTHas 3aluCh YUCIIa
2 Anrebpanyeckre BbIpaXeHUs
2.1 KBanparHblil TpéxuiieH, pa3oKeHHE KBaIPaTHOTO TPEXUJIEHA HA MHOKUTENIN
2.2 Anrebpanyeckast ApoOb. OCHOBHOE CBOMCTBO anredbpandeckoit 1podu
2.3 CrnoxeHue, BBIUUTaHUE, YMHOXKEHHE, JelIeHue anreOpandeckux qpooei
24 PanmonanbHble BbIpaXKEHUS M UX ITpeoOpa3oBaHue
3 YpaBHEHUS U HEPABEHCTBA
31 KBanparnoe ypaBHeHue, (opmyra KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema
Buera
3.2 Pemienue ypaBHeHM, CBOISIIMXCS K JIMHEMHBIM U KBaIpaTHBIM
33 [Tpocteiitme qpoOHO-pallMOHATbHBIE YPABHEHUS
I'padmueckass MHTEpHpeTanns ypaBHEHUH C AByMs NEPEMEHHBIMH U CHCTEM
34 JMHENHBIX YpPaBHEHHUW C JByMs IlepeMeHHbIMHU. [IpuMmepsl pemeHus cucrem
HEJIMHEHHBIX YpaBHEHUH ¢ ABYMsI IEpEeMEHHBIMU
3.5 Perienune TeKCTOBBIX 33/1a4 aNreOpanyeckuM crocooom
3.6 YucnoBble HEpaBEHCTBA M UX CBOICTBA
3.7 HepaBeHCTBO ¢ 01HOM IEPEMEHHOU
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeiliHble HEpaBEHCTBA C OJIHOM NepeMeHHOMI
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepEMEHHOM
4 DOyHKIUH
41 [Tonsitue gpynkunu. OGNacTh ONpenesieHnss U MHOXKECTBO 3HAYEHHUH (YHKITHH.
' Crioco0bl 3a1aHus GYHKIUI
4.2 I'paduk ¢pynkunu. UreHue cBOMCTB GYHKLUU 1O €€ TpaduKy
43 [Tpumeps! rpadukoB GYHKIIHM, OTpaXKarolUX peajbHble MPOLECCHI
44 OyHKIIMY, ONUCHIBAIONINE TPSIMYI0 W OOparHyl MPOMOPIMOHAIBHBIC
' 3aBHCUMOCTH, UX rpaduKu
4.5 OyHKIUU y =X y = X7
4.6 Oynkuuu y = Lx, y = [x]|
4.7 I'pacduyeckoe penieHre ypaBHeHUH U CUCTEM ypaBHEHUN




9 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
11 PanmonanbHple 4Mcia, HMppalMOHAIbHBIE 4YHCIA, KOHEUHble M OECKOHEYHBIE
' JECSATUYHBIE Tpoou
MHOXECTBO NEHCTBUTENBHBIX UYUCEN, IEHCTBUTENIBbHBIE YMCIA KaK OECKOHEUHBIE
12 JecsaTu4YHble ApoOu. B3auMHO OfHO3HAYHOE COOTBETCTBUE MEXKJY MHOXKECTBOM
' JNEHUCTBUTENBHBIX YKMCENl U KOOpAMHATHOM IpsiMod. CpaBHEHUE AEHCTBUTEIbHBIX
qHCell
1.3 Apudmerndeckue ASHCTBUA C JCHCTBUTEILHBIMU YHCIIAMU
W3mepenusi, npubIKeHHs, OLEHKH. Pa3mepsl OOBEKTOB OKPYKAIOLIET0 MHpa,
|4  AVMTEIBHOCTH IPOLECCOB B OKPYKAIOLIEM MHpE. [IpubnmxénHoe 3HaYeHUE
BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrienue uucen. Ilpukuaka u orneHka
PE3yAbTaTOB BHIYMCICHUN
2 YpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHEHUs ¢ OIHOM NTEPEMEHHOM
2.2 JIunelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOIAILIMXCS K TMHEHHBIM
23 KBanparHoe ypaBHeHue. Pernienne ypaBHeHUH, CBOASIIIUXCS K KBaPaTHBIM
24 BHKB&prITHO@ ypaBHeHue. [IpuMepsl peleHns: ypaBHEHUN TPETbEed U 4EeTBEPTOMN
CTEIECHEN Pa3JI0KEHUEM Ha MHO>KUTEIN
2.5 Pemenue 1poOHO-paliMOHANIbHBIX YpaBHEHUH
2.6 Cucremsl ypaBHEeHUN
2.7 VYpaBHeHHeE ¢ IByMsl IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cuctem ByX JTMHEWHBIX YPAaBHEHUH C IByMsl IEPEMEHHBIMU
29 Pemenne cuctem IByX ypaBHEHHI, OTHO U3 KOTOPBIX JIMHEWHOE, a IPYroe — BTOPOi
CTETIeHU
2.10 | I'paduueckast MHTEpIIPETALUsl CHCTEMbI YPABHEHUH C ABYMsI TE€PEMEHHBIMHU
2.11 | Pemenne TeKCTOBBIX 3a/1a4 adreOpandecKuM CrocoooM
2.12  YwucnoBble HEPABEHCTBA U X CBOMCTBA
2.13  PemeHue TuHEIHBIX HEPABEHCTB C OHOM NNEPEMEHHOMN
2.14  Pemenue cucTeM JIMHEWHBIX HEPABEHCTB C OAHON NIEPEMEHHOM
2.15  KBaaparHble HEpaBEHCTBA
16 I'paduueckas wuHTEepHperanuss HEPaBEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
3 DyHKIMH
31 KBanparuunas ¢ynkuus, e€ rpaduk u cBoiictsa. [Tapabona, KoOOpJUHATH BEPIIUHBI
napaloJibl, 0Cb CUMMETPHUU NapaboJIbl
3.2 I'padpuxu pynkumii y=kx, y=kx+b u ux cpoiicrsa
33 I'paduxu pynkumii y=k/x, y = x* u ux cBoiicrsa
3.4 | I'paduxu QyHKIMIA , 1 UX CBOWCTBA
4 YucnoBble OCIEN0BATENBHOCTH
41 Omnpenenenne u crnocoObl 3aJaHMs YMCIOBBIX MOCIENOBaTeNbHOCTEH. 3agaHue
' MIOCJIEZIOBATEIbHOCTH PEKYpPpEeHTHON hopMysioi u hopMynol n-ro ujieHa




Apudmernueckass mporpeccus. Dopmyiabl  n-ro  WieHa apupMeTHUIECKOU

4.2 IIPOrPECCUH, CYMMBI NIEPBBIX 7 YJIECHOB

43 I'eomerpuueckas nporpeccusi. @opmyisl 7-T0 4JI€Ha TEOMETPUYECKON POTPECCHH,
CYMMBI [IEPBBIX 7 YWICHOB

44 N3o0pakeHre 4aeHOB apru(PMETHUECKON M T€OMETPUUECKON TPOrpecCuii TOUYKaMu
Ha KOOPAUHATHOM IJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIMAJIBHBINA POCT

4.5 CnoxHble TPOLEHTHI




IIPOBEPSIEMBIE HA OI'D II0O MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA3BOBAHUS

Konx
MPoBEPsAEMOro
TpedoOBaHUS

IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOIO 001LIer0
oOpa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IOHSTUSIMHM: MHOMKECTBO, ITOJMHOXECTBO,
olepalyy HaJ MHOXXECTBAMHU; YMEHHE OIEPHUPOBATh MOHATUSAMU: rpad,
CBSI3HBIN rpad, AepeBo, UK, IPUMEHATh UX MPU PEIICHUH 33/1a4; YMEHUE
UCTIONB30BaTh rpaduyeckoe NpPEeACTaBICHUE MHOXKECTB JUI ONHCAHUS
peaIbHBIX MPOIIECCOB U SIBICHUIA, IPU PELLICHUH 33]1a4 U3 APYTUX Y4eOHBIX
IIPEIMETOB

YMeHue onepupoBaTh MOHATUSMM: OIPEAEICHHE, aKCHMOMa, TEOpeMa,
JI0Ka3aTeabCTBO; YMEHUE  pacllio3HaBaTb MCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, TMPUBOAUTH TIPUMEPHI M KOHTPIPHUMEPHI, CTPOUTH
BBICKa3bIBAHUS U OTPULIAHUS BbICKA3bIBAHUHI

YMeHue ornepupoBarb MOHATUAMU: HaTypajdbHOE YHCIIO, IPOCTOE U
COCTAaBHOC YUCJI0, ACJIMMOCTDb HAaTypaJIbHBIX YHUCCJI, IPU3HAKH JCINMOCTH,
1[eJI0€ YHCII0, MOIY/Ib YKciia, OOBIKHOBEHHAs IpOOb U AeCITHYHAS Jpo0b,
CTaHJAPTHBIA BUJ YUCIIA, PALIMOHATIBHOE YUCII0, UPPALIMOHAIBHOE YUCIIO,
apuMeTHUeCKUil KBaJpaTHbI KOPEHb; YMEHHE BBIMOIHITH ACHCTBUS C
qucjiaMy, CpaBHUBATh U YIIOPAAOYHMBATL YHKCIIa, OPCACTABIIATL YMCIIa Ha
KOOPAVHATHOW NPSIMOM, OKPYIISATH YUCIA; YMEHHE JeJaTh NMPUKUAKY U
OLICHKY pe3yJibTara BEIYMCICHUM

YMeHue omnepupoBarbh IMOHATHSIMHU: CTENEHb C LEJNbIM II0Ka3areseM,
apu(dMeTHUeCKUil KBaJpaTHBIH KOpEeHb, MHOIOYJIEH, ajredpanyeckas
Ipo0Ob, TOXK/IECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHON CTENEHH OOJblle
eIMHUIIBI; YMEHHUE BBIMOIHATh Pacuy€Thl 1Mo GopMmysaaM, Mpeodpa3oBaHUs
LENbIX, TPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U BBIPAKEHUH C KOPHSAMH,
pa3I0KEeHUEe MHOTOWIEHA HA MHOYKUTENH, B TOM YHUCIIE C UCIIOJIb30BAHUEM
(bopMyn pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTU

YMeHnue onepupoBaTh NMOHSATHSIMHU: YHCIOBOE PABEHCTBO, YPAaBHEHHUE C
OJIHOM NEPEMEHHOM, YHUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MIEPEMEHHOM;
yMEHUE peliaTh JUHEWHbIE U KBaJpaTHbIE YpaBHEHHUS, JIPOOHO-
pallMOHAJIIBHBIE YPAaBHEHUsSI C OJHOM IIEPEMEHHOM, CHUCTEMBI JIBYX
JVMHEMHBIX YpPAaBHEHWW, JIMHEHHBIE HEPABEHCTBA M WX CHUCTEMBI,
KBaJIpaTHbIe U APOOHO-pallMOHANIbHBIE HEPABEHCTBA C OJTHOM NIEPEeMEHHOM,
B TOM YMCJIE MPU PEUICHUU 33734 U3 APYTUX MPEAMETOB U MPAKTUYECKUX
3a/7a4; YMEHHUE HUCHOJIb30BaTh KOOPAMHATHYIO MPAMYI0 U KOOPAMHATHYIO
MJIOCKOCTh JIJIS1 H300paKE€HUs PEIICHU YpaBHEHHH, HEPABEHCTB U CUCTEM

YMeHHue onepupoBaTh MOHATHAMM: (yHKUIMSA, Tpapuk (GYHKIUH, HYIHA
(GYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,
yObIBaHUS, HauOoJbIllee M HAaUMEHblIee 3Ha4eHUs (DYHKIMM; YMEHHE
OINCpHUPOBATE IMOHATHUAMHU: IIpsAMass IMMPOINMOPHUOHAIBHOCTD, JIMHEHHAS
byHKIMsA, KBaaparuyHas (yHKIMs, oOpaTHas MPONOPLHMOHAIBHOCTS,
napaboJia, runepoosa; yMeHue CTpouTh rpaduku GyHKIIHHM, UCIOIb30BATh
rpaduKy JUIs OIpeaeseHHs] CBOMCTB MPOIECCOB M 3aBUCHUMOCTEH, JUIs




pelIeHHs 3aJay M3 JPYruX YYeOHBIX IPEIMETOB U PEATbHON >KU3HU;
yYMEHHE BBIpaXaTh (JOpMyJIaMH 3aBUCUMOCTH MEXK/y BEIMYMHAMHU

YMmenue OICpUPOBATH IIOHATUAMU: IoCJIACA0BAaTCIbHOCTD,
apudMeTHUecKas U TeoMeTpuyecKasl IpOrpeccur; yMeHHe UCI0JIb30BaTh
CBOWCTBA MOCIEIOBATEIILHOCTEH, (DOPMYIIBI CYMMBI M OOIIETro WieHa Ipu
peLIeHUH 3a7a4, B TOM YHUCIIE 3a/ad U3 JPYruX y4eOHBIX MPEIMETOB U
peabHOM KU3HU

YMeHue pemiath 3aa4u pa3HbIX TUIOB (B TOM YHUCJIE Ha MPOIEHTHI, J10JIU
Y YacTH, JBUKEHUE, paboTy, LIeHy TOBAPOB U CTOUMOCTD MTOKYTIOK U YCIIVT,
HaJory, 3aJa4yd W3 O0O0JacTH YHOpPaBICHUS JIMYHBIMU M CEMEHHBIMU
(dbuHaHCaAMM); YMEHUE COCTABIISATH BBIPAXKECHHUS, YPABHEHHUSI, HEPABEHCTBA U
CUCTEMBI 110 YCJIOBHUIO 3a/laud, HCCIEN0BAaTh IOJIYYEHHOE pEIIEHUE U
OILICHUBATh MPABIONOA00HOCTh OJYYEHHBIX PE3yabTaTOB

YMeHue onepupoBaTh MOHATUSAMU: PUTypa, TOUYKA, OTPE30K, MpsiMasi, JIyd,
JIOMaHasi, YroJ, MHOTOYTOJbHUK, TPEYroJbHUK, pPaBHOOCIPCHHBIN H
PaBHOCTOPOHHHUH  TPEYTOJbHHKH,  TMPSMOYIOJIbHBIH  TPEYroJbHHK,
Me/MaHa, OWCCEKTpHUCa W BBICOTA TPEYrOJbHUKA, YETHIPEXYTOIbHUK,
napajiesiorpaMM, — poM0O,  TPSIMOYTOJbHHMK,  KBaJpar, Tpareuus;
OKPY)KHOCTB, KpPYI, KacaTellbHas; 3HAKOMCTBO C MPOCTPAHCTBECHHBIMHU
burypamu;, yMeHue peraTh 3a1a41, B TOM YKCIIE U3 TOBCESAHEBHOM )KU3HH,
Ha HAaXOXKJICHUE TCOMETPHUYCCKHUX BEIWYMH C MPUMEHECHHEM H3YYCHHBIX
CBOMCTB (puryp u GaxToB
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11

12

YMeHue OonepupoBarh IOHSATHUSMHU: PABEHCTBO (UTYP, PaBEHCTBO
TPEYTOJIbHUKOB; MapallIeIbHOCTh U MEePIEHINKYISPHOCTD MPSMBIX, YOl
MEXy MNPSMbIMH, MEPHEHAUKYISAp, HAKIOHHAs, IPOEKIHs, I[oxodue
buryp, momoOHbIE TPEYTONbHUKH, CUMMETPHUS OTHOCHTEIBHO TOYKU U
psIMOM; yYMEHHE pacro3HaBaTh PABCHCTBO, CHMMETPHUIO M IOmo0Oue
buryp, mapannenbHOCTh U NEPIEHIUKYISIPHOCTD MPSMBIX B OKPYKAOIIEM
MUpe

YMGHI/IG Ol'IepI/IpOBaTI) IIOHATHUAMU: OJIMHA, paCCTOSIHI/Ie, yFOJ'I (BGJ’II/I‘-II/IHa
yIJia, CHHYC U KOCUHYC yIJIa TPEYTOJIbHUKA), TJIOIa/Ib; yMEHUE OI[EHUBATh
pa3Mepbl TpPEeIMETOB U OOBEKTOB B OKpPYXAIOUIEM MHpE; YyMEHHE
MPUMEHSTh (POPMYIBI IEPUMETPA U TUIOIIATU MHOTOYTOJTHHHUKOB, JJTUHBI
OKPY)KHOCTH M  IUIOIIAaud  Kpyra, oObeMa  MPSIMOYTOJIBHOTO
napajieJienurena;  yMEHHE  NPUMEHATh  I[PU3HAKA  PaBEHCTBA
TPEYrOJbHUKOB, TEOPEMY O CyMME VYIJIOB TPEYrOJIbHUKA, TEOpeMy
[Tucdparopa, TPUTOHOMETPUUYECKHUE COOTHOICHUS ISl BBIYUCICHUS JUTHH,
pPacCTOSTHUM, TUIOIIAEH

YMenue wu3o0paxkarb IUlOckMe  (GUIYppl M UX ~ KOMOUWHAIUH,
IPOCTPAHCTBEHHBIE (UTYpPbl OT pYyKH, C TIOMOLIbIO YEPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB M0 TEKCTOBOMY HJIM CHUMBOJIbHOMY
ONMCAHUIO
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YMeHue onepupoBaTh NOHATUAMMU: MPSMOYTOJbHAs CUCTEMA KOOpPAMHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpA Ha
4HCII0, CKAJISPHOE IIPOU3BENEHUE BEKTOPOB; YMEHHE MCIIOIb30BaTh
BEKTOPbI M KOOPAUHATHI AJIsl IPEJICTABICHUS IaHHBIX U pPelleHus 3aja4, B
TOM YHMCIIE U3 APYTUX YUEOHBIX MPEIMETOB U PEeaJIbHOM KU3HU

14

YMeHue onepupoBarh MOHSATUSIMU: CTOIOMKOBEIE U KPYTOBBIE TUArPaMMBl,
TaONMuIBl, CcpeaHee apuMeTHYecKoe, MenuaHa, HauOoybllIee W




HalMEHbIIIEe 3HAYECHUs, pa3Max YHMCIOBOrO HaboOpa; yMEHUE H3BIICKaTh,
MHTEPIPETHPOBATh U MPEOOPa30BBIBATh WH(POPMALIUIO, TIPEICTABICHHYIO
B Ta0JUIaX U HA JuarpaMMax, OTpaXkarolyto CBOMCTBA U XapaKTEPUCTUKU
peanbHBbIX MPOLIECCOB U SBICHUH; YMEHHE pPacCllO3HABATh W3MECHYMBBIC
BEJIUYHMHBI B OKPYKAIOIIEM MUPE
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YMeHue omepupoBaTh TOHSATHUSAMH: CIYYalWHBIA OMNBIT (CIydalHBIN
OKCTIIEPUMEHT), JJIEMEHTApHOE COObITHE  (PJIEMEHTAapHBIM  HCXOM)
CIIy4aifHOTO OIbITa, Cy4yailHOe COOBITHE, BEPOSTHOCTh COOBITHS; YMEHUE
HaXOIUThb  BEPOSATHOCTH  CIIy4allHBIX COOBITUH B  OIBITaX C
PaBHOBO3MO)KHBIMH JIEMEHTAPHBIMU COOBITHSIMH; YMEHHUE PEIlaTh 3a/1auu
METOJIOM OPTaHM30BAHHOTO Tepedopa M C HCIOJIB30BAaHUEM IpaBHIIA
YMHO)KEHHUS; YMEHHE OIICHHBATh BEPOSTHOCTH PEAIbHBIX COOBITHH U
ABJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHII B OKpYXKalolleM MHUpE U B KU3HU; 3HAKOMCTBO C TOHSATHEM
HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHMCEN U €ro
POJIBIO0 B MAaCCOBBIX SIBICHUSIX
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YMeHue BbIOMpaTh MOAXOAIIMI U3y4€HHBIH METO/ /1JIs pelleHus 3a/1a4u,
IIPUBOJUTH MPUMEPHl MaTeMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOIE U
JKU3HHU, Paclo3HaBaTh IIPOSBICHHE 3aKOHOB MAaTeMAaTUKH B HCKYCCTBE,
OIMUCHIBATH OTACJIbHBIC BBIJAIOIINECS PE3YIbTAThI, IIOJYYCHHBIE B XOIE
pa3BUTHS MAaTEMATUKU KaK HAyKH, IPUBOAUTH NIPUMEPBI MaTEMaTHUECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOM UCTOPUHU




INEPEYEHD 2JIEMEHTOB COAEP/KAHUS, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT COlep:KAHUS
1 Yucia v BBIYUCIICHUS
1.1 HarypanbHbie u nesnblie uncina. [Ipu3Haku 1eIMMoCTy HEeIbIX YUCEe
12 OOBIKHOBEHHBIE U JIECATHUYHBIE JPOOHU, MPOLEHThI, OECKOHEUHbIE NEPUOIUUECKUE
npobu
1.3 Parnmonanbuble yncna. ApudmMernueckre onepanuy ¢ paluoHaIbHBIMU YUCIaMH
1.4 JeiictBuTenbHble 4ucia. ApU(METHYECKUE OMNEepalud C JeHCTBUTEIBHBIMU
YKCIaMU
15 [IpubnmxEnnble BBIMMC/ICHNA, NPABHIA OKPYNICHHS, NPUKMAKA 1 OLEHKA
pe3yibTara BIYUCICHUN
2 AnreOpandyecKue BhIPaKEHUS
2.1 BykBeHHbIE BbIpaKeHUS (BbIPAXKEHUS C IEPEMEHHBIMH )
29 Crenens ¢ nenbM nokaszareneM. CTeneHs ¢ palnoHaIbHbIM Ioka3zaresneM. CBoiicTBa
CTEIEHU
23 MHorouieHsbl
24 | AunrebGpandeckas qpoOb
25 Apudmernueckuii KopeHb HaTypaJbHOM cTeneHu. JlelcTBus ¢ apupmMeTnyecKuMu
KOpHSIMHU HaTypajibHON CTENEHU
3 YpaBHEHMS U HEpaBEHCTBA
31 Lenbie n IpoOHO-palMoOHaIbHbIe  ypaBHEHUA. CHCTEMBI U COBOKYIHOCTH
ypaBHEHUH
39 Ilenpile u JpoOHO-panMoOHaNbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
HEPABEHCTB
33 Pemenue TekcToBBIX 33134
4 UucnoBsle NOCIEA0BATENIBHOCTH
4.1 [TocnenoBarebHOCTH, CIIOCOOBI 331aHUS TTOCIIEJOBATEILHOCTEH
4.2  Apudmernueckas u reomerpuueckas nporpeccuu. @opmyina cI0kKHbBIX MTPOLEHTOB
5 DyHKIMHU
OynK1us, ciocoosl 3aganus pyHkuuu. ['padpuk pynkmnun. O6nacts onpeaenaeHus 1
51 MHO>eCTBO 3HaueHuH pyHkuuu. Hynu ¢pynkiuu. [IpoMexyTku 3HaKOIIOCTOSTHCTBA.
" IIpomexxyTKM MOHOTOHHOCTH (YHKUIUH. MakCUMyMbl M MUHHUMYMbBI (DYHKIHH.
Haubonbiiee u HanMeHblee 3HaUeHUE (PYHKIIUK HA IPOMEKYTKE
6 Koopaunarsl Ha IpsIMOi1 M INTIOCKOCTH
6.1 Koopnunarnas npsimas
6.2 | JlexapTOBbI KOOPAMHATHI Ha MJIOCKOCTU
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl U X CBOHCTBA
7.2 | TpeyroiabHUK
7.3 MHOroyrojabsHuKU
7.4  OKpYXHOCTb U KpPyT
7.5 M3mepeHne reoMeTpuyeCcKuX BEINYNH
7.6 BekTopsl Ha II0CKOCTH




BepostHOCTb U cTaTucTHKA

8.1 OmnmcarenbHas CTaTHCTHKA
8.2 BeposaraocTh

8.3 Kombunaropuka

8.4 MnuoxecTBa

8.5  Ipadsr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJIAA YYHEHUKA

AnreOpa, 7 kiacc 6a30Bbiii ypoBeHb/ MakapbrueB FO.H., Munatok H.I'., Hemkos K.W. u
npyrue; nox penakmueit TensikoBckoro C.A., AKimoHepHoe 00mecTBo «31aTenbcTBo
«ITpocgerienue»

AnreOpa: 8-if kitacc: 0a30BbIl YpPOBEHb: yueOHUK, 8 kinacc/ MakapsrueB F0.H., Munarox H.T'.,
Hemkos K.U. u apyrue; noxg pexn. TensikoBckoro C.A., AKIIMOHEpHOE 00111ECTBO
«M3narensctBO «IIpocBenieHuey

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1) Metonuueckue pekomeHnanuu 1ist 7-9 xkinaccos /HO.M. Komnsirus,
M.B.Tkauesa , H.E. ®enoposa, M.U. 11labynun

2) Ypoxku anre6psl B 7 knacce. / B.W. XKoxos, JI.b. Kpaiinesa. [Tocobue mis
yuuteneit. / M.: Bepoym — M

3) Anrebpa. Aunakruueckue marepuaisl. 7 kinacc, /M.B.Tkauesa, H.E.
®enoposa, M.W. llabynun. u ap.- M.: IIpocBemienue

4) Tematuueckue Tecthl 17 7 kinacca/ M.B.Tkauesa - M.: IIpocBenienue
Marematuka. Anredpa: 7-9 knaccel: 0a30BbIM YPOBEHB: METOINYECKOE ITOCOOHE
K MpeIMETHOM JIMHUM yueOHUKOB 110 anreope KO.H.Makapsruesa u 1p./ Mockga:
[IpocBemenue

HUD®POBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



