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PABOYASA ITPOI'PAMMA 110 AJIT'EBPE,
7-9 KUIIACC

Pabouyas mporpamma 1o anredpe Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHMs COCTaBJIeHa Ha
ocHoBe TpeOoBaHuUil K pe3ysibTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTelIbHOM MPOrpaMMbl OCHOBHOT'O
obmero oOpazoBaHMs, HpeAcTaBiICHHBIX B dexepaqbHOM TOCYAapCTBEHHOM 00pa3oBaTEIbHOM
CTaHJapTe OCHOBHOIrO o0mIero obpa3zoBaHusi, Ha ocHOBe DenepalibHO padoueil MPOrpaMMbl 10
yueOHOMY TpeIMeTy «AureOpay, a Takke Paboueli mporpaMMbl BOCITUTAHHUSL.

I. COAEP) KAHUE YYEBHOI'O ITIPEAMETA «AJITEBPA»
7 KJIACC

Yuci1a ¥ BBIYUCICHUA

JlpoOu OOBIKHOBEHHBIE U JIECSITHYHBIE, TIEPEXO OT OJHOM (OPMBI 3amucu ApoOeit K APYyroi.
IlonsATHE palMOHAIBLHOIO YHUCJA, 3alMCh, CPAaBHEHME, YIOPSAOYMBAHHME DPALMOHAIBHBIX YHUCE.
Apudmernueckue NEUCTBUS C pallMOHATBLHBIMU YHCIIaMH. Pelmienne 3aad U3 peaabHON MPaKTUKH
Ha yacTH, Ha ApoOHu.

CreneHb Cc HaTypaJbHBIM IIOKa3aTeleM: ONpeJeleHHe, NpeoOpa3oBaHME BBIPAKEHUH Ha
OCHOBE OINpe/esIeHUs, 3amUCh OONbIIMX yuces. [IpoLeHTsl, 3anmMch MPOLEHTOB B BHJIE APOOH U
npodu B BUJE MPOLEHTOB. Tpu OCHOBHBIE 3aJlaydl Ha IMPOLEHTHI, pPEIIeHHE 3a/Jad U3 pealbHOU
IIPAKTUKH.

[IprMeHeHne NPU3HAKOB ACIIMMOCTH, PA3JI0KEHNE HA MHOKUTEIIN HAaTyPAIbHBIX YHCEI.

PeanbHbIe 3aBUCUMOCTH, B TOM UYHUCIIE TIpsiMasi U 00OpaTHas MPONOPIUOHAIBHOCTH.

Auaredpanyeckue BbIpaKeHHs

IlepeMeHHBIE, YHUCIIOBOE 3HAYCHUE BBIPAXKCHUA C IMEPEMEHHOW. JlomycTHMble 3HAYCHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXIy BeIMYMHAMH B BHJE (Gopmyinbl. Berancnenus
no ¢opmynam. IIpeoOpazoBaHne OYKBEHHBIX BBIPAKEHHH, TOXKIECTBEHHO DPABHbIE BBIPAXKEHUS,
npaBwia mpeoOpa3oBaHus CyMM W IPOM3BENECHUN, MpaBHUiia PACKPBITUS CKOOOK U MpPHUBEICHUS
MOJJOOHBIX ClaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIbHBIM ITI0KA3aTEJIEM.

OpnowieHnbl U MHorowieHsl. CreneHb MHorousneHa. Cll0)K€HHE, BBIUMTAHUE, YMHOXKEHUE
MHOTOWwIeHOB. DOpMyIibl COKpAaIEHHOTO YMHOXKEHHMS: KBaApaT CYMMBI M KBaJapaT PpPa3HOCTH.
®opMyia pa3HOCTH KBagpaToB. Pa3nokeHne MHOIOWIEHOB HA MHOXKUTEH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOPEHb ypaBHEHHs, INpaBHia MPeoOpa3oBaHUs YPaBHEHUS, PaBHOCHUIBLHOCTb
YPaBHEHUHU.

JIuHeitHOe ypaBHEHUE C OJIHOW MEPEMEHHOM, YUCTIO KOPHEW JIMHEMHOTO YPaBHEHUS, PEILICHUE
JUHENHBIX ypaBHEHUH. CoCTaBlIeHNE ypaBHEHUH 10 YCIIOBUIO 3a/1a4M. PeleHne TeKCTOBbIX 3a1a4 ¢
MOMOIIBIO YPaBHEHHUM.

JIluneiiHOE ypaBHEHHE C JByMsl NMEpeMEHHBIMH U ero rpaduk. Cucrema ABYX JTHHEHHBIX
YpaBHEHMH C JByMs IEepeMeHHbIMH. PelleHue cucreM ypaBHEHHH CIIOCOOOM IOJCTAHOBKHU.
IIpuMepsl perieHus TEKCTOBBIX 3a7a4 € IOMOILBI CUCTEM YPaBHEHUM.

DOYyHKIUHT



Koopaunata Touku Ha npsiMoi. YncaoBble NPOMEXKYTKHU. PaccTosiHue MEXly 1ByMsI TOUKaMU
KOOPJMHATHOU MPSIMOMA.

[IpsmoyronbHas cucrtema koopauHar, ocu OX m Oy. AbGcuucca ¥ opAMHAaTa TOYKM HA
KoopAMHAaTHOM mockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UreHue rpadukoB
peanbHbIX 3aBUcHMOcTed. [lonstue ¢pynkuuu. I'paduk Qynkiun. ColictBa ¢ynkuuii. Jluneinas
bynknus, e rpaduk. I'paduk ¢pynkuun y = [X|. 'padudeckoe perreHne THHCHHBIX ypaBHEHUN U
CUCTEM JIMHENHBIX YPAaBHEHUM.

8 KJIACC

Yucna v BbIYMCICHUSA

KBagpatHbiii kopeHb u3 uucna. [lonstue o0 wuppanuoHaJpHOM uucie. JlecsaTuynbie
NpUOIMKEHNST UPPAMOHAIBHBIX Yrced. CBoiicTBa apu(METHUECKUX KBAJAPATHBIX KOPHEH M HX
IPUMEHEHHE K IPeoOpa30BaHUIO YMCIIOBBIX BBIPAXKEHUHN M BHIYMCIEHUSAM. [leificTBUTENIbHBIE YHCIIA.

Crenens ¢ 1enbpIM MOKa3zareneM U e€ cBoiictsa. CTaHgapTHas 3aluch YKCa.

AsredOpanyeckue BbIpasKeHUsI

KBanpaThslil TpéxuiieH, pa3ioKeHUe KBaApaTHOro TPEXUIEHAa HA MHOKHUTEIH.

Anrebpanueckast apo0b. OcHOBHOE CBOHCTBO airedpanueckoil apoou. CroxeHnwue,
BbIUUTAHUE, YMHOXXEHHE, JeJIeHHEe ainredpanyeckux apoOeill. PanmoHanbHble BBIpAKEHUS U UX
npeoOpa3oBaHue.

YpaBHeHus U HEPaBeHCTBA

KBagpatHoe ypaBHeHue, (opmysa KOpHell KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHHH, CBOIALIMXCA K JIMHEHHBIM UM KBajgpaTHbIM. [Ipocreiimme poGHO-
paloHaIbHbIE YPaBHEHUS.

I'padnueckas uHTEpHperanusi yYpaBHEHMH C JBYMsI NEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YPaBHEHUN C ABYMs IEpEMEHHBIMU. [IprMepsl pereHnst CUCTEM HEIMHEWHBIX YPaBHEHUM C IBYMs
MIEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aJau alre0OpandeckuM CrocoOoM.

UucnoBble HEpaBEeHCTBA H WX CBoiicTBa. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCHIIBHOCTH HEPABEHCTB. JIMHEHBIE HEPAaBEHCTBA C OJIHOM NepeMeHHON. CHCTEMBI IMHENHBIX
HEPABEHCTB C OJAHOW ITIEPEMEHHOM.

DyHKUNH

[Tonstue ¢ynkuuu. OOnacTh ompesesieHuss U MHOXKECTBO 3HadeHH (yHkuuu. CriocoOsbl
3aaHus QyHKIHI.

I'paduk pynkuuu. Yrenue cBoiictB pyHkuuu no e€ rpaduky. [Ipumeps! rpadukoB QyHKINIA,
OTpaKAIOIINX peaTbHbIE POLECCHI.

OYHKIMM, OMHUCHIBAIOLIME MPSIMYI0 U OOpaTHYIO NPOMOPIHOHAIbHBIE 3aBHUCUMOCTH, WX
rpadukn. Oynkmun y = X2, y = X3, y = \X, y=|x|. ['padudaeckoe perieHne ypaBHEHHHA U CHCTEM
YPaBHEHUM.

9 KJIACC

Yucaa v BbIYUCIEHUA

PanmonaneHble uYMcia, WppANMOHAIBHBIE YHCTIA, KOHEYHBIE M OECKOHEYHBIE JECATUYHBIC
npobu. MHOXECTBO JAEWCTBUTENBHBIX 4YHCEN, JEHCTBUTENbHbIE YHCIa KaK OeCKOHEYHbIe
JecsiTHUHbIe ApoOu. B3auMHO OJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JEHCTBUTEIBHBIX
YUCceNl U KOOPAUHATHOM MPSIMOMA.

CpaBHeHUE JEHCTBUTENBHBIX YHWCEN, apuMeTndecKkue IeHCTBUS C JACHCTBUTEIHHBIMU
YHCIIaMU.

Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, [UTUTEILHOCT MIPOIECCOB B OKPYXKAIOIIIEM MHUPE.



[TpubnuxEéHHOe 3HAYCHHWE BEJIUYMHBI, TOYHOCTh MpuOIMKeHus. OKpyrieHue Yuced.
[Ipuknaka u OLEeHKa pe3yabTaTOB BEIYMCICHUM.

YpaBHeHusI H HEPaBEHCTBA

JIuneitHoe ypaBHeHue. PelieHue ypaBHEeHH, CBOIAINUXCA K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOIAIIMXCS K KBagpaTHbIM. bUKBajgpaTHoe
ypaBHeHue. [Ipumepsl pelieHusi ypaBHEHUW TPETbel M 4YETBEPTOM CTENEHEH pa3IoKEHHEM Ha
MHOKUTEIH.

Pemenne apoOHO-pallMOHANBHBIX YpaBHEHMH. PelieHne TeKCTOBBIX 3a7au anreOpanyecKum
METOJIOM.

VYpaBHeHHE ¢ JABYMs NEpeMEHHbIMH U ero rpaduk. Pemienue cucteM AByX JIHMHEHHBIX
YpPaBHEHUN C JByMs IIEpEMEHHBIMU. PelleHue cucTteM IBYX YpaBHEHUH, OJHO U3 KOTOPBIX
JTUHEHoe, a Apyroe — BTOpoil cremeHu. ['paduueckas MHTEepHperanus CUCTEMbl YpaBHEHHH ¢
JBYMsI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 33724 alNreOpandeckum crocooom.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nuHENHHBIX HEPABEHCTB C OJIHOM IEepeMEHHOU. PemieHwe cucTeM JHHEHHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOW. KBanmparHeie HepaBeHCTBa. ['paduueckas wHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOYyHKIUH

KBampatnunas ¢yukuus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAMHATHI BEPIIUHBI
1apaboJibl, 0Ch CHMMETPHUH MapadOJIbL.

I'padukn dyukmuii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , # ux cBoiicTBa.

YuciioBbIE N10CJI€10BATEIBHOCTH U MPOrPECcCUH

[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCIEN0BATENIBHOCTH PEKYPPEHTHOU
dbopmymoit u popmMyIoi N-ro useHa.

Apudmernueckas u reomerpuueckas nporpeccuu. opmysnsl N-ro wieHa apupMeTHIecKor U
Tr€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne uiIeHOB apu(METHYECKOW U TE€OMETPHUECKOW MpOrpeccHil TouykamMu Ha
KOOPJAMHATHOU TIJIOCKOCTH. JIMHEHHBIN 1 SKCTOHEHITUATBHBIN POCT. CII0KHBIE MPOIIECHTHI.

1. IJTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O
INPEIMETA «AJITEBPA»

JIn4YHOCTHBIE pe3yabTaThl

JInyHOCTHBIE pe3yJbTaThl OCBOCHHsI IpOrpaMMbl  yuyeOHOTO Kypca «Anredpay
XapaKTepU3YIOTCS:

1) naTpuoTHYecKoe BOCIINTAHNE:

IMPOABJICHUEM MHTEPECA K ITPOIIJIOMY U HACTOAILICEMY pOCCI/IfICKOI\/’I MaTeéMaTHKu, HICHHOCTHBIM
OTHOILIEHUEM K JIOCTUKEHUSM POCCUHCKUX MAaTEeMaTHKOB U POCCUHCKOW MaTeMaTHYECKOM IIKOJIBI,
K HUCITOJIb30BAHUIO 3TUX JOCTHKEHUH B IPYrUX HayKaxX U MPUKIAIHBIX chepax;

2) rpaxIaHCKoe H 1yXOBHO-HPABCTBEHHOE BOCIIUTaHHE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEM TpakJaHMHA M pealus3aluil ero Ipas,
MIPEJICTaBICHUEM O MAaTEeMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBICHUH,
MPOIIeAYp TPAXKITAHCKOTO 00IIeCcTBa (HampUMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO
3THYCCKHUX HpO6H€M, CBA3aHHBIX C MPAKTUYCCKUM IIPUMCHCHUCM IIOCTI/DKCHI/Iﬁ HayKH, OCO3HAaHUCM
BaXHOCTH MOPAJIbHO-ITUYECKUX IPUHIIUIIOB B JIEATEIbHOCTH YUEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTAaHOBKOW Ha AaKTHBHOE YyYacTH€ B pEIIEHUH MPAKTUYECKUX 3aJady MaTeMaTH4eCKOH
HaNpaBICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTHYECKOro OOpa3oBaHMSA Ha TMPOTSIKEHUU BCei
KHU3HU JUIsl YCHEIIHOW NMPO(eCcCHOHAIBHON NESATEIbHOCTH M pa3BUTHEM HEOOXOIUMBIX YMEHUH,



OCO3HAaHHBIM BBEIOOPOM ¥ MTOCTPOCHHEM MHAMBHUAYAILHON TPACKTOPUU O0OpPA30BAHUS M KUZHEHHBIX
IUTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECCTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY M 3CTETHYECKOMY BOCIHPHATHIO MaTeMaTHYCCKHX
O00BEKTOB, 3a]1a4, PEIICHHUM, PacCyKICHHUI, YMEHUIO BHJIETh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBC;

5) neHHOCTH HAYYHOT0 MO3HAHUS:

OpHEHTAIlMEeH B JCATCILHOCTH HA COBPEMCHHYIO CHCTEMY HAy4YHBIX TNPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKA, MPUPOABI U OOIIECTBA, MOHUMAHUEM
MaTEeMaTHYECKOH HayKd Kak c¢epbl YelIOBEYCCKOW JCATCILHOCTH, 3TallOB €€ pasBUTHI U
3HAYUMOCTHU JUISI PA3BUTHUS [TUBUIIM3AINH, OBJIAJCHUEM S3BIKOM MATEMAaTUKH U MaTEeMaTHYECKON
KYJIbTYpOH Kak CpEJICTBOM IIO3HAHUS MHpa, OBJIAJCHUEM IPOCTECHUIIMMH  HaBBIKAMHU
HCCJIEIOBATENIbCKON JIEITEIbHOCTH;

6) ¢puznueckoe BocmuTranue, GOPMHUPOBAHNE KYJIbTYPHI 3I0POBbSI H IMOIMOHAILHOIO
os1aromosty4ms:

TOTOBHOCTHIO MPHUMEHSATh MAaTEMaTHUYCCKHUE 3HAHHS B MHTEPECaX CBOETO 3J0POBbs, BEIACHHS
3I0pOBOTO 00pasa XKU3HHU (3I0POBOC NUTAHHE, COATAHCHPOBAHHBIA PEXKUM 3aHITHA U OTABIXA,
perynsipHasi (pu3HyecKash aKTUBHOCTh), CHOPMUPOBAHHOCTBIO HaBbIKa PEeQIICKCUU, TMPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO XK MpaBa APYroro 4eioBeKa;

7) PKOJIOTHYECKO€e BOCIIHTAHHUE:

OpHEHTAIMCH HAa MPUMCHCHHE MAaTEMaTUYEeCKMX 3HAHWWA JUIS pelIeHHs 3a7ad B 00JIacTH
COXPaHHOCTH OKPY)KAIOIIEH Cpelbl, IUIAHUPOBAHHS IMOCTYIKOB M OICHKHM HX BO3MOXKHBIX
MOCIICACTBUM JUISI OKPYXKAIOIIEH Cpelbl, OCO3HAHHEM TJI00ATBHOTO XapaKTepa JKOJOTHYESCKHX
mpo0sieM U myTel UX pelleHus;

8) aganTanus K U3MEHAOIMMCS YCIOBHUSAM COIHAILHOM H MPUPOTHO¥ cpebl:

TOTOBHOCTBIO K JICWCTBUSM B YCIOBHUSIX HEOIPENEIEHHOCTH, MOBBLIIMICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Yepe3 MPAKTUYECKYI0 JESITeIbHOCTh, B TOM YHCJIC YMEHHE YUUTHCSA Y APYTUX
Tmoael, mpuodpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHHS, HABBIKM M KOMIIETEHIIMH U3
OTIBITA JIPYTHX;

HE0OXOIMMOCThIO B ()OPMHUPOBAHUU HOBBIX 3HAHUWI, B TOM 4Hcle (OopMyIHpoBaTh UICH,
MOHSATHSI, TUTIOTE3BI 00 OOBEKTaX W SIBIICHUSAX, B TOM YHCJIC paHee HEM3BECTHBIX, OCO3HABATh
NeUIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAITHIO
KaK BBI30B, TpPEOYIOUUH KOHTPMEp, KOPPEKTUPOBATh MPHHUMAEMbIE pEIICHHs W JICWCTBUSA,
(GOopMyIIMPOBATh U OIICHUBATH PUCKH M ITOCIICCTBUS, (POPMUPOBATH OIIBIT.

MeTtanpeaMeTHbie pe3yJibTaThI

ITo3naBaTenbHBIC YHHBeEPCAJbHbIC YUeOHbIC el CTBHUS

ba3oBble Jjornueckue AeMcTBUA:

BBISABJIATD U XapaKTepI/IBOBaTI) CymeCTBeHHBIe HpI/ISHaKI/I MATEMATHUYCCKUX O6’BGKTOB, HOHSITI/II71,
OTHOIICHUH MEXJy MOHATUSAMH, (DOPMYIHpPOBaTH ONpPENENICHUS MOHITHHA, YCTaHABJIMBATh
CYIIECTBEHHBI MPU3HAK KIACCHU(PUKALMK, OCHOBAaHUS AN OOOOIICHUS M CpPaBHEHHsI, KPUTEPUU
MPOBOJMMOT0 aHAJIN3a;

BOCIIPUHMMATh, (QOpPMYTUpOBaTH M  MpPeoOpa3oBHIBATh  CYKICHHUSA:  YTBEPAUTENIbHBIE U
OTpI/II_[aTCJIBHLIe, CAMHNYHBIC, YACTHBIC 1 O6H_II/IG, yCJIOBHBIe;

BBISIBIIATh MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTUBOpeUMsl B (akTax, JaHHBIX,
HAOJIOACHUAX M YTBEPXKICHMSX, NpeAsiaraTh KPUTEPUU I BBIABICHHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIA;



JeNaTh BBIBOABI C HCIOJIB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKIIOYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3bupark J0Ka3aTebCTBA MATEMATHUECKUX YTBEPKICHUH (MIPSAMBIC U OT IPOTUBHOTO), IPOBOIUTH
CaMOCTOSITENIPHO ~ HECIIOKHBIE  JIOKA3aTEeNIbCTBA ~ MaTeMaTW4YecKuX  (pakTOB,  BBICTPAUBATh
apryMeHTaluio, MPUBOJIUTh NPUMEPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHbIE
paccyKaeHus;

BBIOMpaTh croco0 perieHus yuyeOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BapHUaHTOB pEIICHHUS,
BbIOMpaTh HanboJiee MOAXOSAIINN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibcKue NelCcTBUS:

UCIIOJIb30BaTh BOIPOCHI KAk MCCIEAOBATENbCKUI HWHCTPYMEHT T[O3HAaHUA, (POPMYIHPOBATh
BOIIPOCHI, (PUKCUpYIOIIHE TPOTUBOpEUHe, MPoOIeMy, CaMOCTOSATEIbHO YCTaHABIMBATH UCKOMOE U
naHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHECHHE;

MPOBOANUTH MO CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY HECJIOXKHBIA SKCIEPUMEHT, HeOOJbIIoe
UCCJIEIOBAaHUE [0 YCTAHOBIEHUIO OCOOCHHOCTEH MaTEeMaTHYeCKOro OO0BEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEKIY COOOM;

CaMoCTOSITENNbHO  (popMynHpoBaTh OO0OOIIEHHS W BBIBOJABI MO pe3ylibTaTaM MPOBEAEHHOTO
HaOIIO/IEHUs, UCCIIEeIOBAaHMS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
00001IeHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE DPa3BUTHE MPOIECCa, a TaKXKe BBIIBUTaTh MPEINOJIOKEHHS O €ro
Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTH U M30BITOYHOCTh MH(POPMAIUH, TAaHHBIX, HEOOXOIUMBIX ISl PEIICHUS
3aJ1auu;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETHPOBATH MH(OPMALIUIO PAITUYHBIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;

BEIOMpaTh (hopMy mpencTaBieHUs HHPOPMAMK U WILTIOCTPUPOBATH PEIIaeMble 3a/1a4id CXEMaMH,
auarpamMMmaMM, HHOM rpadukoi 1 uX KOMOMHALMSIMU;

OLICHWBATh HAA&KHOCTh HMHPOPMAIIMH 1O KPUTEPUSAM, NPEIJIOKEHHBIM yUUTEIEM  WIIU
chOpMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIE YHUBEpPcAIbHbIE YUeOHbIE e CTBHUS:

BOCIIPUHUMATH U (HOPMYITHPOBATh CYKIEHHUS B COOTBETCTBUHU C YCIOBHSIMH U IIENSIMU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCHMEHHBIX TEKCTaX, MaBaTh
MOSICHEHHSI 110 XOJTy PEIICHHS 3a/1a9l, KOMMEHTHPOBATh MOJYUYECHHBIN pe3yJIbTaT;

B X0/i€ 0OCYX/IEHUS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYXKIaeMO TeMbl, TPOOJIEeMbI, peraeMoi
3a/laud, BBICKA3bIBATh WU, HAIICJICHHBIE HA TMOWCK PEIICHHUS, COMOCTaBISATh CBOU CYXKICHHS C
CYXJCHHSIMH JIPYTUX YYaCTHHKOB JHajora, OOHapyXHBAaTh pa3JIMYMe W CXOJCTBO TO3UIUH, B
KOppPEeKTHOH opMe GopMyTupOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEJCTAaBIATh  PE3yJAbTaThl  pPEHICHWS  3aJaud, OKCIIEPHUMEHTAa, HCCIICAOBaHUs, IIPOEKTa,
CaMOCTOSITENTLHO BBIOUPATh (pOpMAT BBICTYIUICHUS C YUETOM 3a/1ay Mpe3eHTAllud U 0COOEHHOCTEH
ayTUTOPHH;

MOHUMATh U HCIOIH30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBHIYAILHOW pabOThl IPU pPEIICHUU
y4eOHBIX MaTeMaTHYECKUX 3a]1aY;

MPUHUMATH 1EJIb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOH paboThl,
pacrnpenensaTh BB padoT, JOTOBAapUBATHCA, 00CYKIaTh MPOIECC U Pe3yJbTaT paboThl, 0000IIaTh
MHEHHS HECKOJIbKUX JIIOACH;

Y4acTBOBATh B IPYMIIOBBIX (hopMax paboThl (00CYkaeHHS, 0OOMEH MHEHUSIMU, MO3TOBBIC IITYPMBI U
JpyTHE), BBHIIOIHATH CBOIO YacTh pabOThl U KOOPJUHUPOBATH CBOU ACHCTBUS C APYTMMHU YIEHAMU
KOMaH/pl, OIICHMBATh KAadeCTBO CBOET0 BKIaAa B OOMIMI TPOAYKT MO KPUTEPHSIM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE JIeiicTBUS



Camoopranu3anmus:

CaMOCTOSTENILHO COCTABIIATH IUIaH, AITOPUTM PEIICHHS 3aauil (MM €ro 4acTh), BEIOMpATh crioco0
pemeHust ¢ y4€TOM HMMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpMALU.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTEJIEKT:

BJIAJIETh CIIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3ysbTara peleHus
MaTeMaTU4eCcKO! 3a/1a4u;

NPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NP PEIICHUH 3a/1a41, BHOCUTH KOPPEKTHUBHI B
JeSTeTbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBHE PE3YJbTaTa JIEATEIHHOCTH IOCTABICHHOHN LM U YCIIOBHSAM, OOBSCHATH
OPUYMHBl  JIOCTY)KEHHS WM HENOCTIDKCHHS IIeJH, HaxXOAWTh OIMIMOKY, JaBaTh OLECHKY
pUOOPETEHHOMY OTIBITY.

HpeIlMeTHble pe3yJbTaThbl

K xonmy oOydyenuss B 7 KJjacce OOydyalOIMICS TMOJYyYUT CIENYIOIIME MPEIMETHbBIC
pE3yJIbTaThI:

Ymucna v BoIYMCICHUSA

BbimonHATe, coderas YCTHbIE M IUCbMEHHbIE NpUEMBI, apupMeTHdecKue IeicTBUA C
paloOHaIbHBIMU YU CIIAMHU.

HaxoauTh 3Ha4eHUs YUCIIOBBIX BBIPAXKEHUN, IPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIYMCIICHUS 3HAUYCHHUI APOOHBIX BBIPAKECHUH, COIEPKAIINX OOBIKHOBEHHBIE M IECITUYHBIE TPOOH.

[lepexoauThs OoT OJHOM (OPMBI 3amucU yUCeNn K Jpyroil (mpeoOpa3oBHIBATH JECATUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B YAacCTHOCTH B OECKOHEUHYIO
JECSITUUHYIO IPOOB).

CpaBHUBaTh U YNOPSAJ0YMBATh PALlMOHAJIbHBIE YUCIIA.

OxpyryTh uncia.

BbINONMHATE NPUKUAKY W OLIGHKY pe3yJbTaTa BBIYMCIECHUN, OLIEHKY 3HAYEHHM YHCIIOBBIX
BBIPAKEHUI. BBINIOIHATE AEUCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKU JEIIMMOCTH, Pa3JI0KEHHE Ha MHOKUTENIN HATypaJIbHbIX YHCEI.

Pemarp mNpakTUKO-OPUEHTHPOBAHHBIE 3a/a4yM, CBSA3aHHBIE C OTHOIIEHWEM BEJINYMH,
MIPOIMOPLIMOHAIBHOCTBIO BEJINYMH, MTPOLIEHTAMHU, UHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUs 33a]a4 C
y4€TOM OrpaHMUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs!

Hcnonp30Barh anreOpandyeckyro TEPMHHOJIOTUIO U CHUMBOJIMKY, IPUMEHATH €€ B Ipolecce
OCBOEHUS y4eOHOr0 MaTepuaia.

HaxoauTp 3HaueHust OyKBEHHBIX BBIPAKEHUH MPU 33JJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BoeinmonHATe npeoOpa3zoBaHusl 1I€JIOT0 BBIPAXKEHHUS B MHOTOUYJIEH NPUBEICHHEM IOJ00HBIX
CJIaraeMbIX, PaCKphITHEM CKOOOK.

BbINONMHATE yMHOXKEHHE OJHOYJIEHAa HAa MHOTOWIEH M MHOIOWIEHa Ha MHOTOYIEH,
IPUMEHATH (POPMYITBI KBaJIpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcCyIecTBIATh pa3joKEHUE MHOTOWIEHOB HA MHOXHUTEINN C TIOMOIIIbIO BEIHECEHUS 32 CKOOKHU
00I1Iero MHOXKUTEIS, TPYIITUPOBKHU ClIaraeMbIX, IPUMEHEHUs (HOpMYI COKPALIEHHOTO YMHOXKEHUSI.

[TpuMensaTh IPeoOpa30BaHUsI MHOIOWIEHOB JUISl PEIICHUS Pa3IMYHbIX 33734 U3 MaTEMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW € HATypaJbHBIMHU TIOKA3aTeNsIMH JUIsl MPeoOpa3oBaHUS
BBIPAKCHUM.

YpaBHeHHsI M HEPABEHCTBA

Pemate nuHENMHBIE ypaBHEHHMS C OJHOM IIEPEMEHHOW, IPUMEHSSA IPaBWIA Iepexoja OT
HCXOJHOTO YPaBHEHHUS K PaBHOCHIBHOMY eMy. IIpoBepsTs, ABIIAETCSA M YUCIIO KOPHEM ypaBHEHHUS.



[TpumeHsTH rpadudeckre METOIbI IPH PEIICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupars npumMepsl map 4ucell, SBISIOIIUXCS PEIIEHUEM JIMHEHHOIO ypaBHEHUS C JIByMs
IIEPEMEHHBIMH.

Crpourb B KOOPAMHAaTHOM IUIOCKOCTHM TIpadUK JUHEWHOrO YpaBHEHUS C JByMs
MIEPEMEHHBIMH, TIOJIB3YACh TPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPABHEHUSI.

Pemarp cuctembl IBYyX JIMHEHHBIX YPAaBHEHUN C JBYMS IIEPEMEHHBIMH, B TOM YHUCIIE
rpauuecKy.

CocTaBiATh M pelmarb JMHEHHOE YPABHEHME WIM CUCTEMY JIMHEHHBIX YPAaBHEHHMH IIO
YCIIOBUIO 3aJjaud, WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJIYYEHHBIN
pe3yJIbTar.

DyHKUNH

N300pakaTh Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOLIME 3a/laHHBIM KOOPJUHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3alIMCHIBATH YMCIOBBIC TIPOMEKYTKH Ha aIreOpandecKoM s3bIKeE.

OTMmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH I10 3aJJaHHBIM KOOpJIMHATaM, CTPOUTH rpaduku
nuHEeUHBIX QyHKIU. CTpouTs rpaduk GyHKIHMA Y = [X|.

OnuceIBaTh ¢ MOMOIIBIO (DYHKIMHA U3BECTHBIE 3aBUCUMOCTH MEXKJly BEIMYMHAMU: CKOPOCTH,
BpEMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpEMS, 00BEM pabOTHI.

HaxoauTs 3HaueHune QyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumare TpadudecKuii crocod TPEICTaBICHUS W aHaM3a WHQPOpPMAIUH, U3BIEKATh H
MHTEPIPETUPOBATHh HHPOPMALIMIO U3 TPaQUKOB peanbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K xonmy oOydyenuss B 8 Kkiacce o0OydaromMiicss TMOJYyYUT CIEAYIOIIME TPEIAMETHbBIC
pE3yJIbTaThI:

Yucna v BbIYMCICHUSA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOMKECTBE JCHCTBUTENBHBIX YHCEN JUIA
CpPaBHEHHUS, OKpYIJIEHMs] U BBIYMCICHHUI, H300pakaTh JEHCTBUTENbHBIE YHCIA TOYKAMHU Ha
KOOPAMHATHOU IIPSIMOA.

[IpumeHsTh MOHATHE apU(PMETHUECKOTO KBaJIPaTHOIO KOPHSI, HAXOAUTh KBaJpaTHbIE KOPHH,
UCTONb3ysd MpPU HEOOXOAWMOCTH KaJbKYJATOP, BBINOJHATh IPEeoOpa3oBaHUsl BBIPAXKEHUH,
coJieprKalluX KBaJpaTHbIe KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amucH OONBIIMX M MaJlbIX YHCENI C IOMOIIBIO JIECATUYHBIX JpoOelt u
crenenei yucna 10.

AuaredpanyecKkue BbIPaKeHHUA

[IpuMeHsTh TOHSATHE CTENEHM C LEeJIbIM I0Ka3aTelieM, BBINOJHATH IPeoOpa3oBaHus
BBIPAKEHUI, COAEPIKALIMX CTEIIEHU C LIETbIM [T0KA3aTEIEM.

BbINONMHATE TOXAECTBEHHbIE MpeoOpa3oBaHMs pallMOHAIbHBIX BBIPAKEHUH Ha OCHOBE
MpaBUJI JIEHCTBUN HaJl MHOTOUJICHAMH M aJIreOpanuyecKuMH IpoOsMH.

PacknagpiBaTh KBaipaTHBIN TPEXUIECH HA MHOKUTEIH.

[TpumensaTh peoOpa3oBaHMsl BRIPAXKEHUH /ISl PEIICHUs pa3IMYHbIX 3a/la4 U3 MaTeMaTHKH,
CMEXKHBIX [IPEIMETOB, U3 peaTbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeliHble, KBaJpaTHbIE YpaBHEHHUS M PAllMOHAIbHBIE YpaBHEHUS, CBOJSIIMECS K
HUM, CUCTEMBI JIBYX YPAaBHEHHUH C IBYMS IIEPEMEHHBIMH.

[IpoBonTh mpOCTEHIINE MCCIEIOBAHUS YPAaBHEHHMM M CUCTEM YpPaBHEHHWH, B TOM YHCIIE C
NpUMEHEHHEM rpauuecKux MpeacTaBieHuil (yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WM CHCTEMa
YPaBHEHHH PELICHHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoUee).

[lepexoauTh OT CJOBECHOH (OPMYIHMPOBKH 3amaud K e€ anreOpandeckod MOJeNnu C
ITOMOUIBIO COCTABJICHHS YPABHEHHS WM CUCTEMBI YPaBHEHHM, HHTEPIPETUPOBATH B COOTBETCTBUH
C KOHTEKCTOM 3aJ]aul NIOJy4YEHHBIH Pe3ybTar.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIA CPAaBHEHUS, OLICHKH, PEIIATh JIMHEHHBIC
HEpaBEHCTBA C OJHOM MEpPEeMEHHOM M MX CHCTEMBbl, JaBaTh TIpapUUecKyi0 HIUTIOCTPALIUIO
MHO’KECTBA PEIIECHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKUMH

[Tonumarp ¥ UCHOIB30BaTh (HYHKIMOHAJIBHBIE MOHATUS U S3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HAYCHHUS), ONPEACTATh 3HAYCHHE (DYHKIMU O 3HAUCHUIO apryMEHTa, ONPEACIsTh CBOWCTBA
¢dbyakuum 1o e€ rpaduky.

Ctpouts rpaduku IeMEeHTapHBIX GYHKIUH BUIA:

y = kix, y = X2, y = X3,y = [X|, y = VX, OnHCEIBaTh CBOICTBA YHCIOBONH (YHKIHH 10 €&
rpaduxy.

K konnmy oOyuenus B 9 kJjacce oOydamomuiics NOMYyYUT CIEAYIOLIUE IPEAMETHBIC
pe3yJIbTaThI:

Yuciia 1 BBIYMCTICHUS

CpaBHUBATH U YIOPSAIOYNBATH PAIMOHALHBIC U UPPAIIMOHATILHBIC YHCIIA.

BoimonusaTe apudmernyeckue NEWCTBUS C PalMOHATBHBIMU YHCIAMHU, COYETas YCTHBIE U
MMMCbMEHHBIC TPUEMBI, BBITIOHATH BEIYMCIICHHS C UPPAITMOHATLHBIMA YHCIIAMHU.

HaxomuTh 3Ha4YeHHs CTENEeHeW C LEeNbIMHU MOKA3aTeNsIMU U KOpPHEH, BBIYUCIATH 3HAUYCHUS
YHCIIOBBIX BBIPAKCHUH.

OKpyrisTh AEWCTBUTEIBHBIC YHCIIA, BBITIOTHATh IPUKUAKY PE3y/IbTaTa BHIYMCICHUHN, OLICHKY
YHCIIOBBIX BBIPAKCHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHEHHBIC W KBaJIpaTHBIE YPABHCHHS, YPABHEHUS, CBOSIIMECS K HUM, ITPOCTEHIIIHE
IpOOHO-pallMOHANIbHBIC YPABHEHHUS.

Pemarp cucTeMbl NBYX JIMHEWHBIX ypaBHEHUH C JIBYMS TIEPEMEHHBIMH W CHCTEMBI JIBYX
ypaBHEHUH, B KOTOPBIX OAHO ypaBHEHUE HE ABISCTCS JTMHEUHBIM.

Pemrate TeKCTOBBIE 3a/1aUn anreOpandecKuM CIIOCOOOM C TTOMOIIBIO COCTABJICHUST YPaBHEHHS
WJIM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEpEMEHHBIMH.

[IpoBoNTh mpOCTEHIINE UCCIIENOBAHKS YPAaBHEHUM M CUCTEM ypaBHEHHUM, B TOM 4MHCIIE C
MpUMEHEHHEM TpaUuecKux MpeICcTaBlIeH (yCTaHAaBIMBATh, UMEET JM YpaBHEHHE WIH CHCTEMa
YpaBHEHHI PEIICHUs, €CITH UMEET, TO CKOJIBKO, U TIpovee).

Pemarp nuHeliHbIE HepaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pakaTb pelICHHE
HEPAaBEHCTB HA YHCIIOBOW MPSMOM, 3aITUCHIBATH PEIICHUE C IIOMOIIBI0 CHMBOJIOB.

Pemarp cuctembl TUHEHHBIX HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKIIIOYAOIINE KBAJpPaTHOE
HEPAaBEHCTBO, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB HA YHUCIIOBOM MPSIMOMW, 3alMCHIBATH
pelIeHre ¢ MOMOIIBbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MTPH PEIICHUH PA3IMYHBIX 33]1ad.

DyHKUMH

Pacrio3naBath (QyHKIIMM W3YYCHHBIX BHJIOB. [10Ka3pIBaTh CXEMAaTHYECCKH PaCIOOKEHUE Ha
KOOPJAMHATHOM TI0CKOCTH rpadukoB GpyHkuuid Buaa: Y = kx, y = kx + b, y = k/x, y = ax2 + bx + c,
y = x3, y = VX, y = ||, B 3aBHCHMOCTH OT 3HadeHMii K03(hUIMEHTOB, OMICHIBATH CBONCTBA
(byHKIHH.

CtpouTh W HM300paxkaTh CXEMAaTHYCCKU T'paHUKU KBaJAPATUYHBIX (YHKIUH, OIHMCHIBATH
CBOMCTBA KBaIPATUYHBIX (DYHKIIUN 1O UX TpaduKam.

Pacrio3naBath KBaJipaTHUHYIO (YHKIHIO TIO (OpMYyJie, TPUBOANTh MPHUMEPHI KBAIPATUIHBIX
GyHKIUH U3 peanbHON KU3HU, PU3UKU, TEOMETPHUH.

YucJioBbIe MOCIE10BATETLHOCTH H POTrPecCUn

Pacrio3naBath apuMETHUECKYI0O M T€OMETPHUYECKYIO MPOTPECCHU MPH Pa3HBIX CIOCO0ax
3a/laHusl.

BBIONMHATE BBIYUCIEHUS C HCMOJb30BaHUEM (OpMyNIT N-ro wieHa apuPMETHYECKOU W
F€OMETPUYECKON MPOrPECCHid, CYMMBI IMEPBBIX N YJIEHOB.

N300paxaTh 4iIeHBI MOCIEIOBATEIILHOCTH TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemarp 3agaun, CBSI3aHHBIE C YMCIOBBIMHU IOCEA0BATENbHOCTIMHU, B TOM YHUCIE 3a/1ayl U3
peabHOM JKU3HHM (C UCTIONH30BAHUEM KAIBKYJISATOPA, MU(PPOBLIX TEXHOJIOTHH).



I1l. TEMATUYECKOE INIAHUPOBAHHUE C YKABAHUEM KOJUYECTBA
AKAJEMHUYECKHUX YACOB, OTBOJAUMbIX HA OCBOEHHUE KAKJIOU TEMbI
YYEBHOI'O IPEIMETA «AJI'EBPA»

7 KRiaace
Ne Koxa-Bo | Dnexkrponnbie (undposbie)
HauMeHoBaHUe pa3iejioB H TeM MPOrpPaMMbI
n/n 4yacoB | oOpa3oBaTesibHbIe pecypchl
1.  Ywucna u BeluMCiIeHHs. PaninoHaibHbIC YKCia 25 https://m.edsoo.ru/7f415b90
2. | Anrebpandeckue BBIPaKECHHUS 27 https://m.edsoo.ru/7f415b90
3. | VYpaBHCHHS U HEPaBEHCTBA 20 https://m.edsoo.ru/7f415b90
4.  KoopauHatsl ¥ rpaduku. yHKIUH 24 https://m.edsoo.ru/7f415b90
5. | TloBropenwue u 0000IIEHHE 6 https://m.edso0.ru/7f415b90
OO011ee KOJIMYECTBO YaCOB 10 POrpaMme 102
8 knacc
Ne Koxa-Bo | DuexkTponHblie (Lu(ppoBbIe)
HanmeHoBaHue pa3/ie/ioB ¥ TeEM MPOrpPamMMbI
n/n yacoB | o0pa3oBaTe/bHbIE PeCypChl
1.  Ywucna u BeruuciaeHus. KagpaTHeie KOpHH 15 https://m.edsoo.ru/7f417af8
5 Yucna wu Berumcienus. CTeneHb ¢ IEIBIM . hitps://m.edsoo.ru/7f417af8
MoKa3areseM
3 An"re6pa1/1quKHe BeIpakeHus.  KBaaparHbIit 5 https://m.edsoo.ru/7f417af8
TpEXUICH
4 AnreOpanyeckue BbIpakeHUsA. AJreOpanueckas 15 https://m.edsoo.ru/7f417af8
1poOb
5 VpaBHeHuss W HepaBeHCTBAa.  KBaapaTHble 15 hitps://m.edsoo.ru/7f417af8
ypaBHEHUS
6. VYpaBHeHwus u HepaBeHcTBA. CHCTEMBI ypaBHEHHUN 13 https://m.edso0.ru/7f417af8
7.  YpaBHeHus u HepaBeHCTBa. HepaBeHCTBa 12 https://m.edso0.ru/7f417af8
8.  ®ynukiun. OCHOBHBIC TIOHITHUS 5 https://m.edso0.ru/7f417af8
9.  @ynkuuu. Yucnossle GyHKIUU 9 https://m.edsoo.ru/7f417af8
10. TloBropenue u o0oOIICHHE 6 https://m.edsoo.ru/7f417af8
O01mee KOJIMYECTBO YaCOB 10 POrpamMme 102
9 knacc
Ne Kou-Bo | DuiekTpoHHbIe (g poBbIe)
HaumeHoBaHue pa3/iesioB U TeM MPOrpamMMbl
n/ 4acoB | 00pa3oBaTe/ibHbIE PeCYPChI
1.  Ywucna u BeruucieHus. JledCTBUTEIbHbBIC YUCIIA 9 https://m.edsoo.ru/7f419d08
9 ypaBHCHI/ISIUI/I HEpPABEHCTBA. YPAaBHEHUS C OJHOMN 14 https://m.eds00.ru/7§419d08
nepeMeHHON
3. | VpaBuenwus u HepaBeHcTBa. CHCTEMBI YpaBHCHHIM 14 https://m.edsoo.ru/7f419d08
4.  VYpaBHeHwus u HepaBeHCTBa. HepaBeHcTBa 16 https://m.edsoo.ru/7f419d08
5.  ®ynkuun 16 https://m.edso0.ru/7f419d08
6.  YwucioBble MOCIEA0BATEILHOCTH 15 https://m.edsoo.ru/7f419d08
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[ToBTOpEHME, 000011IeHHE, cucTeMaTHu3aIus
3HAaHUU

O01mee KOJIMYECTBO YaCOB 110 IPpOrpamMme
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