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HOACHUTEJIBHAA 3AIINCKA

Anrebpa sBISETCS OOHUM €3 ONOPHBIX KypCOB OCHOBHOTO OOIIETro
o0Opa3oBaHusA: OHAa 00ECIEYMBAET U3yUEHUE IPYTUX AUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO ITUKIOB, €€ OCBOGHHE HEOOXOAUMO s
MPOAOJDKEHUsI 00pa30BaHus U B TOBCETHEBHOM KU3HU. Pa3zBuTHE y 00yUarommxcs
HAYYHBIX TMPEJCTABICHUN O MPOUCXOKACHUA U CYIIHOCTH alnreOpamuecKux
abCcTpakiMii, cnoco0e OTpaKeHUs MAaTEMAaTUYECKON HAyKOH SBJIICHUN U MPOLIECCOB
B TMPUPOJAEC U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICITUPOBAHUS B HAyYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PCHHUSI
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl aJlafTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydyenue anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dopmynupoBaTh yTBepxkaAeHUA. OCBOCHHE Kypca anreOpbl 00eCTieunBaeT pa3BUTHE
JIOTUYECKOTO MBINUICHUS OOYYaIOIIUXCS: OHU WCHOJB3YIOT JCIyKTHBHBIE U
WHIYKTUBHBIC PACCyKICHHsI, 0000IICHIEe U KOHKPETH3AINIO, a0CTparupoBaHue |
aHasmornto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITEJIbHOW  JIEATEIbBHOCTH O0YYalolUXCs, IO3TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 SBISeTCs peaan3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yueHusl.

B crpyktype mnporpammbl yueOHOro Kypca «AinreOpa» Uis OCHOBHOTO
o0miero o0pa3oBaHusl OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yucna u BBIYMCICHUSY, «ANreOpandeckue BhIpaXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuumu». Kaxpas U3 3TUX coiepKaTelbHO-METOAUYECKUX
JVHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3aUMOAEHCTBYS C
ApPYTUMHU €ro JuHUsAMU. B Xome wu3ydeHuss ydyeOHOro kKypca OO0Oy4aroliumcs
HOPUXOJUTCS JIOTUYECKU PacCykJaTh, UCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHbIN
a3bIK. B cBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHbI
HEKOTOPbIE OCHOBBI JIOTMKH, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3zfenax
MaTeMaTHYeCKOro 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOITUMUCS
OCHOB  YHHUBEPCAJbHOTO  MaTemaThuyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBHIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Copmepxxanne nuHUM «YMcna ¥ BBIYMCICHUS» CIYXHT OCHOBOM IS
JaJIbHEHIIET0 W3YYeHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTHYECKOT0 MBIIUIECHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BATHCS aITOPUTMaMHU, a
TaKXXe MPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. PazBuTHe MOHATUS O YHMCIIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMM M HPPALMOHAIBHBIMH YHCIaMH, (OPMHUpPOBaAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCIIE. 3aBEpUICHHWE OCBOCHHS YHCIOBOM
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMUPOBAHMIO y OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOJAMMOIro /Jisi pEelIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMpPEAMETOB M NPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMOHANIbHBIX BbIpaKeHHI. AnreOpa IEeMOHCTPUPYET 3HAUCHUE MAaTEMaTHUKU KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNed, OMHCAHHUs MPOLECCOB U
ABJIICHUNA peanpbHOr0o Mupa. B 3agaunm oOyueHus anreOpe BXOIAT TaKkKe
JanbHellllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOCHMSI Kypca HMH(POPMATUKH, W OBJAJICHUE HaBbIKAMHU
NeAYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanne CUMBOJIbHBIX ()OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHY€CKOMY TBOPYECTBY.

Coneprxanve QyHKIIMOHAIBHO-TpaUuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHe
oOy4JaromuMHCs 3HAHUN O (QYHKIUAX KaK BaKHEWIIEH MaTEeMaTHYECKON MOJeH
JUTSL OIIMCaHUSl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJIE
u obmectBe. M3yueHume marepuana crnocoOCTBYET Pa3BUTHIO y OOydaroniuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATHKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NPEeICTaBICHUI O POJIK MAaTEMAaTUKH B Pa3BUTUHN [TUBWIN3AINHI U KYJIbTYPBHI.

CornacHo yueOHOMY IuIaHy B 7-9 Kkjaccax u3ydaercss y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3eibl COACpPKAHUS:
«Yucrna u BBIUKCICHUS», «ANreOpandyeckue BBIpAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha usyuenne yduebHOro kypca «Anredpa» orBogutcs 306 dacoB: B 7 Kiacce
— 102 ygaca (3 ygaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Hexaento), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JI€CATUYHBIE, MEPEX0] OT OAHOU (OpPMBI 3amucu
npoOeit k apyroi. [loHsiTHEe palMOHAIBLHOTO YMCIIA, 3alKCh, CPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTruueckue JEHUCTBUS C
palMOHANBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW NMPAKTUKU HA 4acTH, Ha
TpoOHu.

CreneHb C HaTypajbHBIM IIOKa3aTeJNEeM: OIpejaesieHne, Ipeodpa3zoBaHue
BBIPOXKCHUH Ha OCHOBE OMPEJICIICHUs], 3aITUCh 00NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpyumeHeHne TPU3HAKOB  JEIHMMOCTH, PAa3JIOKEHUE Ha  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPLIMOHATIEHOCTH.

AsireOpanyeckue BbIpasKeHUs

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmyibl. Beruucnenus no popmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUI,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPAaBUIIA PACKPBITUS CKOOOK U MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOrowieHbl. CreneHb MHOroueHa. CoKeHUe, BBIYUTaHUE,
YMHOKEHUE MHOIOWIEHOB. DOpMyJbl COKpAlIEHHOTO YMHOXKEHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHHE, KOpPEHb YpaBHEHMS, IpaBUJIa MPeoOpa3OBaHUS YpaBHEHUS,
PAaBHOCHUJIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YMCIO KOPHEM JMHEUHOTO
YpaBHEHHUSI, peEIICHHE JIMHEWHBbIX ypaBHeHHU. CocTaBieHHWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. PernieHrne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHHUM.

JIuneliHoe ypaBHEHHE C IByMsI IEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YpAaBHEHUW C JBYMs IEpPEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIbIO
CHCTEM YPABHEHUM.



DyHKUUH

Koopaunara Toukn Ha npsmoil. UuciioBsle MpoMeEXKyTKU. PaccTosiHue mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPAMOM.

[IpsimoyrosibHasg cucrema koopauHat, ocu Oxu Oy. AGcuucca W opJauHaTa
TOYKHM Ha KOOpJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue Qynkuuu. I'paduk
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @yukuus, e€ rpadux. ['padux dynkunn
y = |x|. I'paduueckoe peuieHue JIHHEHHBIX YPABHCHUH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yucia v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucia. IloHstue o0 wuppanvoOHAIBLHOM YHCIIE.
JlecaTuunble TPUOJIMKEHHST UppallMOHATIbHBIX uKcesl. CBONCTBAa apu(METHIECKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPEoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMICTBUTEIIbHBIC YHCIIA.

CreneHb C 1ENbIM MOoKa3zaTesneM U €€ cBoricTBa. CTaHIapTHAS 3allkCh YKCIa.

AJire0panyvecKue BbIPaKeHUs

KBampaTHblii  TpEXwieH, pa3lIoKEHHE  KBaJpaTHOTO TPEXWIEHA  HA
MHOHUTEIH.

Anrebpanueckass 1apoOb. OCHOBHOE CBOMCTBO aireOpandeckoil JIpoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BRIpAXKEHUS U UX TTPeoOpa3oBaHUE.

YpaBHeHus1 1 HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YypaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM M KBAJIPATHBIM.
[IpocTeiimue ApoOHO-paMOHAIBHBIC YPAaBHEHUS.

['paduueckas maTEpHpeTans ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YpAaBHEHUU C JABYMs II€pEMEHHBIMH. lIpuMepbl peleHuss cucreMm
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DyHKUUMN

[Torsitnue ¢ynkmuu. OOIacTh OMpeneNeHrus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus QyHKITHA.

I'paduk dynkuumn. Yrenue cBoicTB ¢GyHKIUU 1o €€ rpaduky. [Ipumepst
rpaduKoB QYHKIIUHN, OTPAXKAIOIINX peabHbIE MPOIECCHI.



OYHKIUKM, ONKCHIBAIOIIME MPSAMYI0 M OOpPaTHYIO MPOMOPIHOHAIbBHbIE
3aBHCHMOCTH, UX rpadukn. Oyukiun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PanmonanbHbie yuciaa, UppallMOHAIBHBIC YUCTIA, KOHEYHbIE U O€CKOHEYHBIC
JecATUYHbIe 1poOou. MHOXKECTBO AEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBbIE JeCSITUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK1y MHOKECTBOM JICMCTBUTEIBHBIX YUCEN U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JICMCTBUTENBbHBIX 4YHUCEN, apudmeTudeckue JeUCTBHUS ¢
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTh TPOILIECCOB B
OKpPY’KaroIIeM MHpE.

[TpubnmxEHHOE 3HaUCHUE BEIIMYMHBI, TOYHOCTh NMpUOInxKeHus. OKpyrieHue
yuces. [Ipukuka u oleHKa pe3yabTaToB BHIYMCICHUMN.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuUe. PenieHne ypaBHEHUMH, CBOASIIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOISAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl pemieHus ypaBHEHUN TPEThEH U YETBEPTOMU
CTEINEHEW pa3JIoKEHNEM Ha MHOXKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anredpandyeckiuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem IBYX
JIMHEWHBIX YPABHEHHUH C ABYMs IEPEMEHHBIMU. Pelienue cucteM IByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
UHTEpIpETAlUsl CHCTEMbl YPABHEHUH C JBYMS IEPEMEHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHoW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEprpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMHU.

DyHKIUHA

KBagpatnunas ¢ynknusa, e€ rpaduk um cBoiicTBa. [lapaboma, KoOpauHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapaOOIIbI.

I'paduxu Gpyrkmmit: y = kx, y=kx +b, y=k/x, y=x3,y=Vx, y = |x|1r mx
CBOMCTBA.



YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu

[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IOCIEIOBATEIBHOCTH
peKyppeHTHO# dhopmyioi u GopMyIoii n-ro ujaeHa.

Apudpmernyeckas u reomerpuueckas nporpeccuud. dopmynel n-ro uiaeHa
apu(pMETHUYECKON U T€OMETPUUYECKON MPOrpecCcHil, CyYMMBbI IIEPBBIX NUJICHOB.

N300pakeHne WiIeHOB apu(PMETHUYECKOM M TEOMETPUYECKOW MpOorpeccuit
TOYKAMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHWHBIM M DKCIOHEHUUAIBHBIN POCT.
CnoxHeie IIPOLICHTHI



IHIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA  ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a]ay
MaTE€MAaTHYECKON HAIpPaBJIECHHOCTH, OCO3HAHMEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XKWU3HU ISl YCICIIHOW MpodeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUAYATBLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4ecKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTH4YECKAE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMaHHUEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UeI0BEeYECKOM
JEATENbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH JUISl PAa3BUTUS LIUBHIM3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NesATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, peryjspHas ¢uznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA pPeQIIECKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MpUMEHEHUEe MaTeMaTUUYEeCKUX 3HAHUM /I pelIeHUs 3a7ay
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolled cpefbl, IUIAHUPOBAHUS TMOCTYIKOB H
OLICHKM WX BO3MOJKHBIX IOCJIEICTBUM MJisi OKpYXalolleld Cpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHMAM CONMAJIbHOW W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM UYHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATEIHbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UJIEU, TIOHATHS, TUIIOTE3bI 00 00BEKTAX U SBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUUNA KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAaeMble PEIICHUs W JAEUCTBHs, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
NOCTECTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

e BBISBIISITh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKU MAaTEMAaTHIECKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy TOHATHIMH, (HOPMYITHPOBATH
OTIpeJIeICHNs] ~ TOHSTUH, YCTAaHAaBIWMBATh CYIIECTBEHHBIH MPHU3HAK
KIaccu(UKaIMi, OCHOBaHUS /i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa3OBBIBATH  CYKICHHUS:
YTBEPANUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
NpoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM I BBISIBICHUS  3aKOHOMEpPHOCTEH U
[IPOTUBOPEUHNIL;

JieNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUHN (MPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIE JI0Ka3aTelIbCTBa
MaTEeMaTUYeCKUX (AKTOB, BBICTpAUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapMaHTOB pEIIeHHs, BBHIOMpaTh Hauboyiee MOAXOAAIUNA C Y4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE JEHCTBUS:

UCII0JIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTH BOMPOCHL, (PUKCHPYIONIUE IPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJILHO YCTAaHABIWBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEJOBaHWE 1O  YCTAaHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COO0OM;

CaMOCTOSITENTLHO (DOPMYITHPOBATH 0OOOIIECHUS ¥ BBIBOJIBI 110 PE3YJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

POTHO3MPOBATh BO3MOKHOE pPa3BUTHE IMPOIECCa, a TAKKE BBIIIBUTaTh
IPEIIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh QopMy TmpeacTaBieHHs WHGOpPMAIMM W WIUTFOCTPUPOBATH
perraemMbie 3ajJladyd  CXeMaMH, JuarpaMMaMy, WHOW TpapuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTeIeM WIH cPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHHI



BOCIIpUHHMATh #  (HOPMYIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH U LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBAThH MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXICHUS 33a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIacMon 3a7a4M, BHICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTAaBIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXUBATh Pa3JIMYUEe W CXOJICTBO IO3WIIHIMA, B
KOppeKTHOU (hopme hOpMyITHpOBaTh PA3HOTIIACHS, CBOU BO3PAKCHUS;
NPEJICTaBIATh  pe3yJbTaThl  pEIICHUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 33714 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAHIHOW
WHAVUBUAYATbHONH paOOThI MPU PEIICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NIPUHUMAThH 11€JIb COBMECTHOH JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOW pabOTBI, pacmpeneiisaTh BHABI padOT, JOrOBapUBATHCA,
o0CyXJ1aTh TIPOIIECC M PE3yJbTaT pabOTh, 0000IMIATh MHCHUS HECKOJIBKUX
JIIOIeH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpPMbl U JIpyTU€), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJUHUPOBATH CBOM JCUCTBHS C APYTMMH YJICHAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PerynsiTuBHbIe yHUBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranuszanus:

CaMOCTOSITEJILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (UId €ro
4acTh), BHIOUPATH CIMOCOO PEIHICHUS ¢ YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUU.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CAaMOKOHTpPOJIS IIpoliecca H
pe3ysbTaTa pelieHrus MaTeEMaTUIEeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPU PEHICHUU
3aJlaul, BHOCUTh KOPPEKTHUBBI B [I€SATECIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWEHHBIX OMHUOOK, BRISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHOW IEIH
Y YCJIIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHKEHHUS WA HEJIOCTHKEHHUS 1IEIIH,
HaXOJUTh OIIHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYaroOImMICS TMOJIYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTass YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apuMETHUYECKUE
JENUCTBUS C PAIMOHATIBHBIMU YHCIIAMHU.

HaxonuTh 3HaYeHUsT YKCIOBBIX BBIPAXKECHHUH, MPUMEHSTh pasHOOOpa3HbIE
criocoObl U MPUEMBI BBIYMCIICHUS 3HAYEHUN APOOHBIX BBIPAKEHUMU, COACpPKAIIUX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOH.

[lepexonuth OT OHOM (OPMBI 3amucu 4Yucesl K Apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YIIOPSIOYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyIJsTh yncna.

BBINOTHATh TPUKUJIKY U OIIEHKY Pe3yJibTaTa BRIYMCIECHUM, OIICHKY 3HAUCHU N
YUCJIOBBIX BBIpaKEHUU. BBIMOMHATE AEUCTBUSA CO CTENEHSIMHU C HATypaIbHBIMHU
MOKA3aTeIISIMU.

[IpuMeHAT,  NpU3HAKK  JACIMMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIU
HaTypaAJIbHBIX YHCEI.

Pemath mpakTUKO-OPUEHTHPOBAHHBIE 33JaYM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUUOHAIBHOCTBIO BEJIIMYMH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pELIEHUs 3a7a4 ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJsireOpanyeckue BbIpasKeHUs

Hcnonb3oBaTh anreOpandyecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH
e€ B IIpoliecce OCBOCHHS Y4eOHOT0 MaTepuaia.

HaxonuTe 3HaueHUsT OyKBEHHBIX BBIPAKCHMM TPHU 3aJaHHBIX 3HAYCHHUSIX
MIEPEMEHHBIX.

BoinonusaTe  mpeoOpa3oBaHUsi — LEJOrO  BBIPAXKEHUS B MHOTOWICH
MIPUBEJICHHEM MOJO0HBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINONHAT yMHOKEHUE OJIHOWIEHA HAa MHOIOYJIEH M MHOrOWJIeHa Ha
MHOTOWICH, TPUMEHSATH (DOPMYIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3JI0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMS] 32 CKOOKM OOIIEro MHOXHUTENS, TPYNIUPOBKH  CJIaraemsix,
MpUMEHEHUS (DOPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[IpuMensTh peoOpa3zoBaHKsi MHOTOWIECHOB JJISI PEIICHUSI Pa3IMYHbIX 33134
13 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
npeoOpa3oBaHusl BEIPAKCHHIA.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C ONHOM IIEPEMEHHOW, NPUMEHss IPaBUIIa
[epexo/ia OT UCXOAHOTO YPaBHEHUS K PAaBHOCWIBHOMY eMy. [IpoBepsATs, ABiIsieTCS
JIM YUCJIO KOPHEM YpPaBHEHUSI.

[IpumeHsTh rpaduueckre METObl IPU PEIICHUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH T'paUK JHWHEHHOTO YpaBHEHUS C
JByMsI TEPEMEHHBIMH, TOJB3YysSICh T'padUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemate cuctemsbl ABYX JMHEHMHBIX YPABHEHHU C ABYMS NEPEMEHHBIMH, B TOM
quciie rpaguyecku.

CocTaBiAiTh M pelIaTh JWHEWHOE YpaBHEHHE WM CHCTEMY JIMHEHHBIX
YpPaBHEHUW MO YCIOBHUIO 3aJauyd, HWHTEPIOPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4y MOJTYyYECHHBIA pE3yJIbTaT.

DOyHKUUMN

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3aIIUCHIBATh YHNCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTHA TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN y = [X|.

OnuceiBaTh € TMOMOIIBI (YHKIMHA HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTh, BpEMS, pACCTOSHHE, LI€HA, KOJIUYECTBO, CTOMMOCTD,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QpyHKIMY 110 3HAYECHUIO €€ apTryMEeHTa.

[Tornmarts rpaduueckuii cmoco0 MpencTaBiICHUS W aHaIM3a WHGOPMAIIUH,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPaPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K konimy oOydenus B 8 Kkiacce 0OydarOUIUMCS MOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIBTATHI:

Yucsia 1 BBIYUCICHUSA

Hcnonp30BaTh HavalbHBIE TMPEICTABICHHUS O MHOXECTBE JCHCTBUTEIBHBIX
yucen JJis CPAaBHEHUS, OKPYTJIEHUS U BBIUYUCICHUN, U300pakaTh JEeHCTBUTEIbHBIC
YUCJIa TOYKAMU Ha KOOPAUHATHOW MPSIMOM.

[IpuMeHsaTs MNOHSATHE apU(PMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHBIC KOPHU, WCIIONB3Ysl MPU HEOOXOJAMMOCTH KAIBKYJISTOP, BBITOIHSTH
npeoOpa3oBaHus BbIPAXKEHUW, COAEPKAIIUX KBAJAPATHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEMN.



Ncnonw3oBaTh 3anucu OOJBIIMX W MAaJIbIX YHUCENI C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHelt uucna 10.

AJireOpauyvecKne BbIpazKeHHsl

[IpuMeHsAT, TMOHATHE CTENEHW C IEJbIM IOKa3aTesleM, BbINOIHATD
peoOpa30oBaHUs BRIPAKECHHM, COJIEPIKAITUX CTEIICHHU C LEJIBIM MTOKa3aTesIeM.

BbINONMHATh TOXJIECTBEHHBIE MPEeOOpa3oBaHUsl PAlMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE IMPaBWI JEUCTBUIN HAJ] MHOTOYJIECHAMH U aJIre0pandecKUMU APOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIU.

[TpumMensTh peoObpa3zoBaHus BBIPAKESHUM SIS PEIISHUS Pa3IuYHBIX 3a7a4 U3
MaTEeMaTHKH, CMEKHBIX IIPEJMETOB, U3 PEAIbHON MPAKTHUKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaJpaTHbIE ypaBHEHUS W pallMOHAJIbHBIE YpaBHEHWS,
CBOJISIIITMECS K HUM, CUCTEMBI JIByX YPAaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[TpoBOoANTE TIpOCTEHIIINE HUCCIICIOBAHUSI YPABHEHUM M CUCTEM YpPaBHCHUH, B
TOM YHCJIC C TPUMEHECHHEM TpauiecKux NpeAcTaBieHu (ycTaHABIWBATh, HMEET
U ypaBHCHUE WIM CHCTEMa YPaBHEHHU PEIICHMs, €CIM UMEET, TO CKOJIbKO, U
npouee).

[Tepexonuth OT clIOBECHOUW (OPMYIMPOBKM 3a7auM K €€ ajredpandeckoun
MOJIETA C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMBbl YpaBHEHHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 324U MOJTYYSHHBIN pe3yibTar.

[IpyuMeHsAT, CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemiarh JMHEHHbIE HEPaBEHCTBA C OJIHOM NEPEeMEHHOW M UX CHCTEMbI, JaBaTh
rpauyuecky0 WILIIOCTPALMIO MHOMKECTBA PELICHUH HEpPaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOyHKUUMN

[TonumaTe ¥ UCIONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNsITh 3HaueHHe (YHKIUM TO 3HAYCHHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku dJIeMEHTaApHBIX QYHKIIUN BUJIA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OnmchIBaTbh CBOICTBA YHCIOBOIA
byHKIMU 10 €€ rpaduKy.

K koHmy oOyuenuss B 9 kjacce OOyYarolIMiiCS TMOJYYUT CIEAYIOIIHE
MPEAMETHBIE PE3YJIbTATHI:

Yucua 1 BBIYUCICHUSA

CpaBHUBATH U YIIOPSIOUYMBATH PALMOHATIBHBIE U UPPAIIMOHAIbHBIE YHCIIA.

Boinonusate apudmMeTnueckue ACHUCTBUS C PAMOHAIBHBIMU YUCIAMU,
coueTasl YCTHbIE U TUCbMEHHBbIE TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UppaIMOHATIBHBIMU YUCIIAMU.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[IOKa3aTelsiIMU W KOPHEW,
BBIUUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrasaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemare nuHenHbIE M KBaJApaTHBIE YpaBHEHMS, YPAaBHEHUs, CBOMSIIHUECA K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHUSI.

Pemars cuctemsl IByX JIMHEWHBIX YPAaBHEHUW C JABYMS NEPEMEHHBIMHU HU
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEHHBIM.

Pemiath TekCTOBBIE 3ajayM  alreOpauvdecKuM CIOCOOOM C  TOMOIIBIO
COCTABJICHUSI YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBoaUTH MPOCTEUIINE UCCIIENOBAHUS YPABHEHUM U CUCTEM YPABHEHWM, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, UMEET
I YpaBHCHUE WM CHUCTEMA YPABHCHUU PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paKaTh
pElIEHUE HEPABEHCTB HA YHMCIIOBOM MPSIMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONME KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh PEIICHHE CHUCTEMBbI
HEPABCHCTB HA YHCJIOBOW MPSMOM, 3alMUCHIBATH PEIUICHNUE C TOMOIIbI) CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELICHUH PA3JIMYHBIX 3a/1a4.

DOyHKUUMA

Pacno3naBath (YHKIIMM HW3YYEHHBIX BHUIOB. [lOoKa3pIBaTh CXEMaTHYECKU

pacmooXeHre Ha KOOPIWHATHOW TUTOCKOCTH T'padukoB QyHKIWK BUAA: y = kx, y
=kx+b y=kix,y=ax2 + bx +c¢,y=x3,y= VX, y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKH T'papUKW KBaIPATHYHBIX (YHKIIUM,
OIMHMCHIBATh CBOWCTBA KBAJPATHUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacrioznaBaTh kBagpaTnyHyr0 GyHKIHIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (QYHKIHIA U3 peaTbHOU KU3HU, QU3HKH, TEOMETPHH.

YucuaoBbie MOCAEI0BATEIbHOCTH U NPOrpPeccuu

Pacno3naBath apuMeTHUECKYl0 U TE€OMETPUYECKYI0 MPOTPECcCUd MpHU
pa3HbIX crlocobax 3aaaHusl.

BeIMONHATS  BBIYHCICHHUS C HWCHONb30BaHHEM (OpPMYJT N-TO  dJeHA
apupMeTHUECKON U TEOMETPUUECKON TPOTrPECCUid, CYMMBbI MEPBHIX N YJICHOB.

N300paxaTh uYjeHbl TOCIEIOBATEIIBHOCTH TOYKAMU Ha KOOPAWHATHOU
IJTOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
YHCIIC 33/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KAIBKYJIATOPA, ITU(POBBIX
TEXHOJIOTHH).

JlesiTeJIbHOCTDH YYHUTEJISl C y4eTOM padoueil NporpaMMbl BOCIIMTAHUA
IIKOJIbI

PaGowass nmporpamma  OpUEHTHpOBaHa Ha  LEJIEBble  IPUOPHUTETHI,
chopmynupoBanHbie B deaepaabHOl pabodeil mporpaMme BOCIHTAHUS U B
paboueit nporpamme Bocrnutanuss MAOY «HWBanosckas COIl» VYBarckoro
MYHULIMIIAJIBHOTO PaliOHay.

YpouHas nesTeIbHOCTh

*  MAaKCUMQJIbHOE  HCIOJB30BAaHUE  BOCIUTATENBHBIX  BO3MOXKHOCTEH
COJIepKaHMsl Y4YEOHBIX TIPeAMETOB IS  (POPMHUPOBAHHUS Yy OOYyUYaIOIIMXCS
POCCUHCKMX TpPAaJMIIMOHHBIX JYXOBHO-HPAaBCTBEHHBIX M  COIMOKYJIbTYPHBIX
IIEHHOCTEN, POCCHUUCKOTO HUCTOPUYECKOTO CO3HAHUS HA OCHOBE HCTOPUYECKOTO
MIPOCBEIICHUS; TIOJI00P COOTBETCTBYIOIIETO TEMATHUUECKOTO COACPIKAHUS, TEKCTOB
JUTSL YTEHUS, 3a/1a4 AJIs1 PelIeHMs], MPOOJIEMHBIX CUTYAIUH JIJ1s1 00CYKICHUI;

* BKJIIOYEHHE YUYUTENIIMH B pabouue MporpaMMbl MO y4eOHBIM IpeaMeTaM,
KypcaM, MOIYJISIM LIE€JIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCHUTAHUSA, MUX YYET B
ONpeIeICHNH BOCIIUTATEIbHBIX 3a71a4 YPOKOB, 3aHATHIA;

* BKIIOYEHHE YYUTEISIMU B paboyue MporpamMMmbl y4eOHBIX MPEIMETOB,
KypcoB, MOAYJEH TEMAaTUKA B COOTBETCTBUU C KaJ€HAAPHBIM IUIAHOM
BOCITUTATEIILHON Pa0OTHI;

* BbIOOpP METO/OB, METOJIUK, TEXHOJIOTHM, OKa3bIBAIOIINX BOCIHUTATEIHLHOE
BO3/ICICTBUE HA JINYHOCTh B COOTBETCTBUU C BOCHUTATENBHBIM HJICAIOM, LENBIO U
3aJla4yaMy  BOCIUTAHUSA, LIEJIEBBIMU OpPUEHTHPAMHU PE3YJIbTATOB BOCIUTAHMS;
peanmM3anuioo  TPUOPUTETa  BOCIHUTAHUA B Y4eOHOW  JICSITENBHOCTH;
* TpUBJICYCHUE BHUMAHUS 00YUYAIOMUXCS K IIEHHOCTHOMY aCTEeKTy U3y4aeMbIX Ha
ypoKax TIPEJMETOB, SBICHHM U COOBITHH, WHUIIMUPOBAHHE OOCYXICHUM,
BBICKa3bIBaHUI CBOEr0 MHEHHS, BBIPAOOTKHA CBOETO JIMYHOCTHOTO OTHOIICHUS K
M3y4aeMbIM COOBITHSIM, SBICHUSM, JIULIAM;

. IIPUMEHEHHE VHTEPAKTUBHBIX bopm y4eOHOMU paboTHI:
MHTEJUIEKTYaJbHbIX, CTUMYJIUPYIOIIMX TMO3HABATEIbHYI0 MOTHUBAIMIO, UTPOBBIX
METOJUK, JUCKYCCHUW, JalOlMX BO3MOXHOCTh TPUOOPECTH ONBIT BEICHUS
KOHCTPYKTHBHOTO JIMAjiora; TPYNIOBOW pabOThl, KOTOpas Y4YUT CTPOUTH
OTHOILICHUSI U JIEUCTBOBATh B KOMAaHJIE, CHOCOOCTBYET Pa3BUTHIO KPUTHUUYECKOIO
MBIIUICHUS;

* noOyxaeHue oOydarwluxcs coOJiIoAaTh HOPMbI TOBEACHUS, IpPaBUIIA



OOIIEHUST CO CBEPCTHUKAMHU W TEJaroraM, COOTBETCTBYIOIIME YKIAIy
o011eo0pazoBaTeabHOM OpraHu3aluH, YCTaHOBJICHUE u MOJJIEPKKY
n00poKenaTeIbHON aTMOC(EPDL;

e  opraHmzanuio medcTBa  MOTHBHPOBAaHHBIX M SPYIUPOBAHHBIX
00yJarouInXxcs Ha/ HEYCIEBAIONUMHI OJHOKIACCHUKAMHU, B TOM YHCIIE C 0COOBIMU
00pa3oBaTeIbHBIMU  TOTPEOHOCTSIMH, JAIOMIETO0  OOYYAIOIUMCS  COIHATIBHO
3HAYUMBIN OTIBIT COTPYAHUYECTBA M B3AaUMHON TTOMOIIIH;

* WVHHIMHAPOBAHME W TMOAJCPKKY HCCIEAOBATENbCKONW JIEeATEIHHOCTH
oOywatormuxcss B (opMe  HMHIUBUAYaIbHBIX H  TPYNIOBBIX  IPOEKTOB
BOCTIUTATEILHON HAMPaBICHHOCTH.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne (uu¢pposrIe)
HanmenoBaHue pa3aesioB U TeM NIPOrpaMMBbl Konrtpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 Yyucia u BeIUHCIIeHU. ParinoHaibHBIEe YHUCIIa 27 1 bubmmorexa LOK
https://m.edsoo.ru/7f415b90
bu6moreka [IOK
2 1
AJIrEOpaHeCKue BLIPAKCHHA 36 https://m.edsoo.ru/7f415b90
3 VYpaBHEHHUS U HEPABEHCTBA 19 1 bubamorera LOK
https://m.edsoo.ru/7f415b90
bu6moreka [IOK
4 K ) 11 1
OOPAMHATH! H rpaduKn. DyHKIHH hitps:/m.edsoo.ru/7f415b90
5 [ToBTOpEeHUE M 0000IIEHNE 9 1 bubmmorexa IOK
https://m.edsoo.ru/7f415b690
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IlpakTHyeckue
n/n | mporpaMmmsl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 Uucna u Beruncnenus. Kpagpataeie KOpHH 15 brbnmorexa [TOK
https://m.edsoo.ru/7f417af8
) Yucna u BeruncineHust. CTeneHs ¢ 1eIbIM 7 bubmmoreka [IOK
IoxasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BelpaxkeHus. KaapaTasiii 5 1 bubnuoreka [IOK
TPEXUIICH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEeHHUSL. 15 1 bubnuoreka [IOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBanipaTHbie 15 1 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 nommotexa [
https://m.edsoo.ru/7f417af8
8 OyHukuuu. OCHOBHbBIE IOHATUS 5 bubmnorexa [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 o 4 9
YHKIH. HUCTIOBHIC GYHKINH https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 06061IeHNE 6 1 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
| Yucna v Beruncienus. JleicTBUTENbHBIE 9 bubnuoreka [JOK
4yHcna https://m.edsoo.ru/7f419d08
) YpaBHEHUS M HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnuorexa [JOK
OJIHOY ITEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
b K
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 nommorexa O
https://m.edsoo.ru/7f419d08
5 Dynxmun 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 4 15 1
ACHIOBRIE HOCHCAOBATCILHOCTH https:/m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [IOK
3HaHUHU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




INOYPOYHOE IINTAHUPOBAHUE

7 KIIACC (xopmnyc 1)

N KosmmmuyecTBo yacos Jata TpeboBanus k DJIeKTPOHHbIE
pesyJjbTaramM uudposbie
w/ | Tema ypoka Beer | Kontpoapn | Tpakruec rytent (¢popmupoBanus o0pa3oBaTe/bHbIE
n 0 ble padoThl KHe padorbl | A by EIOnA RO pecypesI
rPpaMOTHOCTH
[TonsiTHE panoOHATBHOTO Berancrerne
1 01.09.20 MPOLEHTOB. 3a/IaHNE
e 23 «lIpenmpa3zqHnyHas
5 pacrpoaaxa
Apudmernueckue AeCTBUSL | 04.0920 | 3amamue 1
C PAlMOHATIEHBIMH HHCTaMHU 23 http://skiv.instrao.ru/b
ank-zadaniy/
ApubdmMernueckue TeHCTBUS
C palMOHATIbHBIMU YHCIAMH ! 32'09'20 BBIUMCICHNS ©
paloHaIbHBIMU
Apudmernueckue AeicTBUS | 08.0000 | HcTamMi, BBIOOD
C pallMOHAJILHBIMH YUCIIaMU ” pe3yibTaTa.
MockoBckuii
ApudMeTnueckue T1eHCTBUS | 11.09.20 METPOIOJINTEH.
C PallMOHAIBHBIMU YHUCIAMU o 3ananue 2
23 http://skiv.instrao.ru/b
Apudpmernueckue neicTBus ank-zadaniy/
P 1 13.0920 | qopmymmposats
C pallMOHAILHBIMH YUCIIAMU - MaTeNaTIECKYHO
CpaBHenue, | npo6JeMy Ha OCHOBE
yIOpSAOYNBAaHUE 15.09.20




palluOHAJIBHBIX YHUCCJI

23

CpaBHenue,

8 YHOpSAA0YUBaHUE 18.09.20
palMOHAIBHBIX YHCET 23
CpaBHeHue,

9 YHOpsAA0YUBaHUE 20.09.20
palMoOHATBHBIX YUCEI 23

10 CreneHb ¢ HATYPAIBHBIM 2.09.20
roKasaresemM

23

1 CreneHb ¢ HATYPAIBHBIM 75.09.20

HoKa3aTesieM
23

12 CreneHb ¢ HaTypaJIbHBIM 7.09.20

HoKa3aTeseM
23

13 CreneHb ¢ HaTypajJbHbIM 79.09.20

oKa3aTesieM
23

14 CreneHb ¢ HaTypaJbHBIM 02.10.20

oKa3zaTesieM
23
Perienne ocCHOBHBIX 3a/1a4

15 Ha JIpoOH, IPOIIEHTHI U3 04.10.20
peanbHOMN IPAKTUKH 23

16 Perienne oCHOBHBIX 3a/1a4
Ha JIpoOH, IPOIIEHTHI U3 06.10.20

aHaJIM3a CUTyaluu
ApudmeTrnueckue u
anreOpanvecKue
BBIPA)KCHUS CBOMCTBA
orepanuii u
HNPUHSTBIX
COTJIAICHUH.

bu6moreka [IOK
https://m.edsoo.ru/7f42
11de

bu6moreka [IOK
https://m.edsoo.ru/7f42
1382

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
154¢e

bu6mmoreka [JOK
https://m.edsoo.ru/7{42
18be




peanbHOM IPAKTUKH

23

Pemnrenye oCHOBHBIX 3a7a4
Ha ApoOH, IPOIICHTHI U3

17 . 09.10.20
pealbHOM MPAaKTUKHU. 3
B tpyne - Hame cuactee.

Pemenne ocHOBHBIX 3a7a4

18 Ha ApoOU, IPOLEHTHI U3 11.10.20
peanbHOM IPAKTUKH 23
[Ipu3Haky nenumocTy,

19 Pa3yIoKEHUSI HA MHOKUTENN 13.10.20
HaTypaJbHbIX YUCE 23
[Ipu3Haku nenmMMocCTH,

20 Pa3JIoKEeHUsI Ha MHOKHUTENH 16.10.20
HaTypaJbHBIX YHUCEII 23
PeanbHble 3aBUCUMOCTH.

21 [Ipsimast u oOpaTHast 18.10.20
MPONOPIMOHATILHOCTH 23
PeanbHble 3aBUCUMOCTH.

22 [Ipsimast u oOpaTHast 20.10.20
MPONOPIMOHATILHOCTH 23
PeanbHble 3aBUCUMOCTH.

23 [Ipsimast u oOpaTHast 23.10.20
MPONOPIMOHATILHOCTH 23
PeanbHble 3aBUCUMOCTH.

24 [Ipsimast u oOpaTHas 25.10.20
MIPONOPLUUOHAIBHOCTH 23

25 KonTtponsHas pabora o




Teme "ParmonanbHbie
ypcia"

27.10.20
23

26

byKkBeHHBIE BBIPAKEHUS

27

JlenmuTenu u KpaTHBIC YHCIIA,
pa3oKeHue Yncia Ha
MHOXUTeH https://bvb-
kb.ru/lessons/rj04bV164jm3

qWgy

28

Dopmytbl

29

DopmyJibl

30

[IpeobpazoBanue
OYKBEHHBIX BBIPAKCHHUH,
PacKphITHE CKOOOK 1
MPUBEJICHUE TI0JOOHBIX
cllaraeMbIxX

31

[IpeobpazoBanue
OYKBEHHBIX BBIPAKCHHUH,
pacKpbITHE CKOOOK U
MPUBEICHUE TI0JOOHBIX
cllaraeMbIxX

32

[IpeobpazoBanue
OYKBEHHBIX BBIPaKEHUH,
pacKpbITHE CKOOOK U
MpUBEICHUE MOI00HBIX
cllaraeMbIX

33

IIpeobpazoBanue

MaTeMaTHYeCKOe
OIHCaHue
3aBHCHMOCTH B
OYKBEHHOM BH/JIE
(BBIpakeHue,
dbopmyna) 3aganue Ne
10 «HacTtoTa mynbsca
npu Gpu3nIecKon
HarpysKe».

http://skiv.instrao.ru/b

ank-zadaniy/
OBIIJICTh

CHMBOJIHUYCCKUM

SI3BIKOM aJIreOpsbl,
BBIpabOTaTh
dbopmanbHO-
OTIepaTHBHEIC
anreOpanvecKue
YMEHUS U HAyYUThCS
NPUMEHSTh UX K
PELICHHIO
MaTEeMaTHYECKUX U
HEMaTeMaTHYECKUX
3a/a4
dbopmynupoBath
MaTeMaTHYECKYIO

bu6mmoreka [{OK
https://m.edsoo.ru/7f41

feec

bu6mmoreka [IOK
https://m.edsoo.ru/7f41

fafa

bu6mmoreka [JOK
https://m.edsoo.ru/7{41

£d70




OYKBCHHBIX BBIPOKCHUH,
pacKpbITHE CKOOOK U
MIPUBEJICHUE MTOA00HBIX
CcllaraeMbIX

CBOJiCTBa CTENEHH C

34
HaTypaJbHBIM MMOKa3aTeIeM

35 CBOIiCTBa CTENEHHU C
HaTypaJbHBIM MTOKa3aTelIeM

36 CBOIiCTBa CTENEHHU C
HaTypaJbHBIM MTOKa3aTeJIeM

37 MHorousieHs!

38 MHorousieHsl

39 CnoskeHune, BEIYUTAHNUE,
YMHOKEHUE MHOTOYJICHOB
CnoskeHune, BRIYUTAHNUE,

40 YMHOKEHUE MHOTOUYJIEHOB
CnosxeHne, BEIYUTAHNE,

41 YMHOKEHUE MHOTOUYJIEHOB

3aKOH PKOJIOTHH — BCE

po0sieMy Ha OCHOBE
aHaJM3a CUTyalluu
paboTa ¢ popmynamu
(ucnonb30BaHME
bopmyn ipu
MepEeBO/IC 3HAYECHUI
TEMIIEpaTyp U3 OJTHOMI
LIKaJIbI B APYTYIO)
[IIxanel TeMmeparyp.
3aganue 2

http://skiv.instrao.ru/b

ank-zadaniy/.
UHTEPIPETHPYET U
OLICHUBAET
MaTeMaTUUECKHE
JIaHHEBIE B KOHTEKCTE
JIMYHO 3HAYMMOM
CUTYAIIWH;

bubmmoreka [{OK
https://m.edsoo.ru/7{42
1382

bubmmoreka [{OK
https://m.edsoo.ru/7f42
154¢

bu6moreka [IOK
https://m.edsoo.ru/7f42
18be

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
276e

bu6mmoreka [JOK
https://m.edsoo.ru/7{42
2930

bubmuoreka [JOK
https://m.edsoo.ru/7{42
2af2

bubmuorexka [JOK
https://m.edsoo.ru/7{42
2ccy

bu6mmoreka [JOK
https://m.edsoo.ru/7{42
2fca




CBs3aHO CO BCCM.

CnosxeHue, BEIYATAHUE,

bubmmoreka [{OK
https://m.edsoo.ru/7f42
3182

bubmmoreka [{OK
https://m.edsoo.ru/7{42
432a

bu6moreka [IOK
https://m.edsoo.ru/7f42
464a

bu6moreka [IOK
https://m.edsoo.ru/7f42
4cl2

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
41d2

bu6mmoreka [JOK
https://m.edsoo.ru/7{42
51d0

bubmuorexka [JOK
https://m.edsoo.ru/7{42
3312

bu6mmoreka [JOK
https://m.edsoo.ru/7{42
37fe

42
YMHOXCHHUC MHOT'OYJICHOB

A3 @opMyIIBl COKPAIEHHOTO
YMHOXCHUA

44 @opMyIBl COKpAIEHHOTO
YMHOXCHUA

45 @opMyIIbl COKpAIEHHOTO
YMHOKEHHUSA

46 DopmyJbl COKPAILIEHHOTO
YMHOKEHHUSA

47 DopMyIbl COKPAILIEHHOTO
YMHOKEHHUS

43 Pa3noxeHne MHOro4aeHoOB
Ha MHOXUTENIN

49 Pa3noxeHre MHOrO4JI€HOB
Ha MHOXUTENIN

50 Pa3noxeHre MHOrO4JI€HOB

Ha MHOXXHUTCIIN

bu6mmoreka [JOK
https://m.edsoo.ru/7{42




PaznoxeHne MHOTOYIEHOB

39de

51
Ha MHOXHUTEIIN
KonTtponsnas padora o
52 Teme "AnreOpandeckue
BbIpaykeHus"
YpaBHeHHE, TPaBUIIa peaybHBIE PAcUYETHI C
53 npeoOpa3oBaHus ypaBHEHUS, W3BJICYCHHUEM JIAaHHBIX
PaBHOCHIILHOCTH YPaBHECHUH U3 TaOJIUIIBI U TEKCTA,
JIuneliHOE ypaBHEHHUE C BBIYHCIICHHS C
54 OJHOU EPEMEHHOM, paloHaIbHBIMU
pelIeHrne TMHEHHBIX YHUCJIaMHU.
YpaBHEHUH 3anaHue
JIuneiiHoe ypaBHEHHE C «MockoBcKu
OJTHOIH TIEPEMEHHO METPOTIONHTEH (2 bub6nmorexa [IOK
55 . 3a1aHus) https://m.edsoo.ru/7f42
elIeHHE JTUHEWHBIX
p ! 0482
ypaBHEHUU .
Tunciinoe N http://skiv.instrao.ru/b
WHEHHOE ypaBHEHUE C _
N N ank-zadaniy/
OJIHOI TepeMEeHHOH,
56 . BBIpabOTAaTh
pelieHne TMHEHHBIX
. dbopmanbHO-
ypaBHEHUI
OTIepaTUBHBIC s oK
bubnnoreka
Pemenue 3a1a4 ¢ momMoIsko anredpanveckue 1
57 . https://m.edsoo.ru/7{42
ypaBHEHUI YMEHHUSI U HAyYUThCS
064e
MPUMEHSTH UX K
bubnunoreka [JOK
Pemenue 3a1a4 ¢ MOMOIIBIO pCLICHHIO I
58 MATEMATHUYECKHX 1 https://m.edsoo.ru/7{42

YpaBHEHUN

0806




59

Pemrenue 3aga4 ¢ IOMOIIBIO
YpaBHEHU I

60

Pemrenue 3a1a4 ¢ IOMOIIBIO
ypaBHEHUU

61

JInneliHOE ypaBHEHHUE C
ABYMA IEPEMECHHBIMU U €T'0

rpaduk

62

JIuneliHOE ypaBHEHHE C
ABYMA NIEPEMECHHBIMU U €T'0

rpadguk

63

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C IBYMSI
MePEeMEHHBIMHU.

Ponnoii kpait — cepaiy pai.

64

CucreMa IByX JTUHEUHBIX
yYpaBHEHUH C ABYMsI
NepeMeHHbIMHU

65

Cucrema 1ByX JIMHEUHBIX
ypaBHEHUH C ABYMS
nepeMeHHbIMHU

66

Cucrema 1ByX JIMHEMHBIX
yYpaBHEHUH € ABYyMsI
MepEMEHHBIMU

67

Pemenue cucreM ypaBHEHMI

HeMaTeMaTUYECKUX
3az1a4

chopmupoBaTh
IIPAKTUYECKHE
HAaBbIKU BBIMOJIHEHUS
YCTHBIX, TUCbMEHHBIX,
MHCTPYMEHTAIBHBIX
BBIYMCIICHU, Pa3BUTh
BBIYHUCITUTENbHYIO

KYJIbTYPY

bubmmoreka [{OK
https://m.edsoo.ru/7{42
09a0

bubmmoreka [{OK
https://m.edsoo.ru/7{42
Oebe

bubmmoreka [{OK
https://m.edsoo.ru/7{42
7c32

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
Te8a

bu6mmoreka [IOK
https://m.edsoo.ru/7f42
836¢

bu6mmoreka [JOK
https://m.edsoo.ru/7{42
84de




bubmmoreka [{OK

68 Pemrenue cucrem ypaBHeHUI https://m.edsoo.ru/7f42
865a
bubmmoreka [IOK
69 Pemenue cucrem ypaBHeHHI https://m.edsoo.ru/7f42
87d6
70 Pemenue cucreM ypaBHeHMI
71 Pemrenne cucrem ypaBHeHUI
KonTtponsHas padota no bubmuorexa [JOK
72 teme "JIuHeiHbIC https://m.edsoo.ru/7f42
ypaBHEHUS" 1044
KoopmHaTa o Ha YUTATh peaIbHbIE bubmuorexa [JOK
73 HpsMoi rpaduku 3agaHue https://m.edsoo.ru/7f41
«IKCKypCHUs 10 de76
3aM0BEHUKY» (2 bu6mmoreka [IOK
74 YucnoBble MPOMEKYTKH 3a/[aHus) https://m.edsoo.ru/7f41
dff2
75 YHCIIOBBIE MPOMEKYTKH http://skiv.instrao.ru/b
Paccrosinue Mexay nByms wﬂu
76 TOYKaMU KOOPJIMHATHOU HSYHHTE CBOMCTRA U
Mo rpaduku
3JIEMEHTAPHBIX
Paccrosiane Mexay nByms dyHci
77 TOYKaMH KOOPAUHATHOU
TpAMOH HAYYUTHCS
[IpssmoyronpHas cucreMa HCHOIb30BATD bubmiorexa LIOK
78 () YHKLHOHAIIBHO- https://m.edsoo.ru/7f41

KOOPpAUHAT Ha IMJIOCKOCTU

elbe




[IpssMmoyromnpHas cucrema

79
KOOpJMHAT Ha IJIOCKOCTH

20 [Ipumeps! rpadukos,
3aJlaHHBIX (OopMyJaMu

21 [Ipumeps! rpadukos,
3aJlaHHBIX (opMyTIaMu

2 [Ipumeps! rpadukos,
3aJlaHHBIX (OopMyTIaMu
[Tpumepsr rpadukos,

23 3a/IaHHBIX (POPMYIIAMH.
BpoHs Kkpenka u TaHKK Hallu
OBICTPHI

84 UYreHue rpaukoB peabHbIX
3aBUCHMOCTEN

85 UYreHue rpaukoB peabHbIX
3aBUCUMOCTEN

86 [Tonsitne pyHkuuu

87 I'padux GpyHKIHH

88 CaoiicTBa (hyHKUIUH

rpaduueckue
MPEJCTABICHUS IS
OIMMCAHMS U aHaJIM3a
peaTbHBIX
3aBUCUMOCTEM

bubmmoreka [{OK
https://m.edsoo.ru/7f41

ed2a

bubmmoreka [{OK
https://m.edsoo.ru/7f41

e8a8

bubmmoreka [{OK
https://m.edsoo.ru/7f41

ed80

bu6mmoreka [JOK
https://m.edsoo.ru/7141

ea24

bubmuoreka [JOK
https://m.edsoo.ru/7{41

ef06

bubnunoreka [JOK
https://m.edsoo.ru/7{41

f078




bubmmoreka [{OK

89 CpoiicTBa (hyHKIHIA https://m.edsoo.ru/7f41
flfe
bubmmoreka [{OK
90 Jluneiinas QyHKIMS https://m.edsoo.ru/7f42
7282
bubmmoreka [{OK
91 Jluneiinas QyHKIMS https://m.edsoo.ru/7f42
7412
bu6mmoreka [IOK
92 HOCTgoteHe rpaguxa https://m.edsoo.ru/7f42
JTUHEHON QyHKIMH 6dle
93 [TocTpoenne rpaduka
JTUHEWHOU (QYHKIIUH
94 I'paduk pynkum y =|x|
95 I'paduk pynkum y =|x|
KontponpHas padoTa no BBIUHCIICHUE bubmuoreka [JOK
96 teme "KoopauHaTel 1 MPOLEHTOB. 3aJlaHK1e https://m.edsoo.ru/7141
rpaduku. OyHKIun" «[IpennpazmauyHas f50a
IToBTOpEHME OCHOBHBIX pacrponaxay (2 bubnunoreka [JOK
97 MOHATUN U METOJ0B Kypca 7 3a]1aHus) https://m.edsoo.ru/7{42
Kjacca, 0000IIeHre 3HaHUH 9cbe
IToBTOpEHNE OCHOBHBIX http://skiv.instrao.ru/b bubnuorexa [IOK
98 MOHATUH U METOJI0B Kypca 7 ank-zadaniy/ https://m.edsoo.ru/7f42
Kiacca, 0000IIeH e 3HAHMIT BBIMUCIICHHS € 9f32
99 [ToBTOpEHME OCHOBHBIX ziiigzinzzfg)[; bubnunoreka [JOK
MOHATUH U METOJI0B Kypca 7 ’ https://m.edsoo.ru/7{42




KJ1acca, 0000IIeHre 3HAHUN pe3yInbrarta. a0e0
IloBTOpEHME OCHOBHBIX 3ananne bubnuorexa [JOK
100 | nonsTHI U METOJOB Kypca 7 1 «MockoBckHii https://m.edsoo.ru/7f42
Kjacca, 00001IeHre 3HaHUH MCTPONOIUTCHY. a27a
101 HroroBas KOHTpOJIbHASA | 3ananue 2
paborta
http://skiv.instrao.ru/b
ank-zadaniy/
chopmMUpOBaThH
NPaKTUIECKHE
[ToBTOpEHNE OCHOBHBIX N — bubmuorexa [JOK
102 | monsTHI U METOJOB Kypca 7 1 YCTHBIX, MTHCBMEHHBIX, https://m.edsoo.ru/7f42
KJ1acca, 0000IIeHIE 3HAHUIA MHCTPYMEHTATBHBIX 2900
BBIYMCIICHUH, Pa3BUTh
BBIYHUCITUTENbHYIO
KYJIBTYpY
OBIIEE KOJIMYECTBO YACOB 102

I10 ITIPOTPAMME




BocnurarenbHbI KOMIIOHEHT

[Tpunoxxenue 1

Ne Tema ypoka
ypoka

HeﬂeBbIe OPUECHTHPLI BOCIIUTAHUSA

Jara
NnpoBeIeHNsl

17 B tpyne - Hame cuactee.

3angaum o Tpye JoJei - 0CHOBA ISl ICMX0JI0TM4YeCKOH MOAr0TOBKH K
TPYAY. JTH 321241 MOMOTAI0T YYALIUMCS MOHATH €ro KpacoTy u
co3uaaTebHyI0 cuiy. Ha pelmnennu Takux 3agad qeTu yyarcs
MOHUMATh, YTO Bce 0J1ara »KU3HH CO3JA0TCSl TPYAOM U TOJbKO TPYAOM.
HNmenHo pemasi Takue 3aa4M, yyauuecsi 3HAaKOMSATCSI CO MHOTUMHU
npodeccusamu: Majusp, npojaasel, NOPTHUXA, CTOJIAP, MOBap, pbIdaK,
JN0sIpKa, KOMOaiiHEp.

41 3aKO0H IKO0JIOTHH — BCE CBA3AHO CO
BCEM.

Kazxknoro gyejioBexa BOJIHYET COCTOSIHHE OKPY KaIOIIeil cpeabl,
MOCKO0JbKY OT Heé 3aBUCAT CyAbObl YejioBeuecTBa. PazyMeercsi, KasKabIi
H3 HAC HEe B COCTOSIHUM OTBPATHTH YIPO3Y YeJ0OBeUecKoi 1M BHIN3AINH,

HO MbI He MOKeM He BH/eTh HaJBHUTalolleics: 0ebl 4 He IyMaTh 00
3ToM. Beapb skojiorndyeckasi karacrpoga —3To He yMO3pUTEIbLHAas
KapTHHA HEK0ero oTAaJéHHOTro Oyayllero, a mocjaeJCTBHs TOro, 4YTo
€CTh B HACTOSIIIIMIE MOMEHT M B I'yllle 4ero Mbl ;KUBEM.

63 Ponnoti kpait — cepaiy pail.

3agaum, cocTaB/ieHHbIe HA KpaeBeJ4eCKOM MaTepuaJie
NMOMOTralo0T JIy4llle MO3HATH CBOl KpPaii, MOJIy4UTh KOHKPETHbIe 3HAHUS
1o 00beKTaM NPUPO/bI.

83 Bpons kpemnka v TaHKU HAIIA OBICTPHI

3amauu po BoeHHYIO TexHHUKY. IIpu cocTaBiieHuu 3aaad4,
CIMOCOOCTBYHOIIUX BOCHHO-NIATPHOTHYECKOMY
BOCIMTAHUIO_INKOJIbHHKOB, MOKHO MCII0JIb30BaTh TEXHUKO-
IKCIIyaTAMOHHbIE XaPAKTEePUCTHKH Hallleld BOEHHOH TeXHUKH U
COMOCTABJIATH X € COOTBETCTBYIOIIMMHU MOKA3ATEJISIMHA TEXHUKH
NMPOTHUBHHUKA.

[IpopmMunMYM

Ne ypoka | Tema ypoka

I[aTa IMPOBCACHU

27 I[eJ'II/ITCJ'II/I W KpaTHBIC YHCJIa, PA3JIOKCHUC YN CJIda HA MHOXKUTCIIN




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

* Anre0pa, 7 kinace/ MaxkapsrueB FO.H., Muniok H.I'., Hemkos K.W. u npyrue 2022r, AkumoHepHoe 00111ecTBO
«M3parenscTBO «lIpocBenieHne

KWM no anrebpe k yueOHuky Maxkapsiuesa FO.H.

METOANYECKUE MATEPUAJIBI JJIS1 YUUTEJIA

yueOHUKH 110 anredpe 7-9 knaccel Makaperues FO.H. 2022r

KWM no anre6pe k yue6Huky Maxkapsiuera FO.H. 2022r

[Tocobue mnsa moaroroBku ydammxcest kK OI'D nox penakiueit SAmenko M.B. 20231

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
HTTPS://RESH.EDU.RU/

HTTPS://SKYSMART.RU

HTTPS://WWW.YAKLASS.RU/

HTTPS://UCHI.RU
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