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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUCHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHe y 00yyaromuxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIUIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MaTEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJEC W OOIIECTBE, POJIM MaTEMaTHUYECKOrO MOCIHMPOBAHHUS B HAYYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y KaueCTB MBIIUICHUS, HEOOXOAUMBIX JJIs ajanTallid B COBPEMEHHOM LU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyrMBaeT pa3BUTHE YMEHMs HaOII0/1aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTU MBIILJICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOW JEMCTBHSI M BBIBOBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00eCreunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJarolIMXCSA: OHM HCIOJB3YIOT JCIYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 00001eHne 1 KOHKpPEeTH3aIio, abcTparnpoBanue u
aHasiornto.  OOyueHue  anrebpe  mpeArnojaraeT  3HAYUTENBHBI  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO03TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABJISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIIA 00Y4YEeHHUS.

B crpykrype mnporpammbl ydeOHOro kypca «Anredpa» sl OCHOBHOI'O
o01ero o0pa3oBaHrs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUH: «Yucaa v BEIYHCICHUSNY, «ANreOpandeckie BhIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
IpyrMMH €ro JHHUAMH. B Xoje wu3yueHuss ydyeOHOro Kypca O0O0ydaroImumcs
IPUXOJIUTCS JOTHUYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Aireépa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO y4yeOHOTro Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUM «UuWcCina W BBIYHCICHUS CIYXXUT OCHOBOW IS
JaNbHEUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
JKU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs



CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
IPEJCTaBICHUH O JAEUCTBUTEIBHOM YHCJE. 3aBEpUICHHME OCBOECHMSI YHCIIOBOU
JVMHUM OTHECEHO K CpeiHEMY o01IeMy 00pa30BaHUIO.

CopnepxaHue AByX areOpandeckux JMHUM — «AnreOpanuecKkue BhIpaKEeHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEeMaTHYECKOro ammapara, HeoOXOJUMOTO IJisl PEIIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEIMETOB U TNPAaKTHKO-OPUEHTUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus y4yeOHBIH MaTepuan TPYHIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUYCHUE MAaTEMATHKU Kak
A3bIKa ISl TIOCTPOCHMSI MaTeMaTUYeCKUX MOJEJNEH, ONUCaHUs IPOLECCOB U
SBJIEHUN peanbHOro Mwupa. B 3amaunm oOydeHust anreOpe BXOAAT TaKkkKe
JanbHEWIee pa3BUTHE ANTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(DOPMATUKH, U OBJAJCHHE HaBBIKAMU
JIeAyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanre cMMBOJIBHBIX (HOPM CIIOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UIECKON JIMHUYU HALEJIIEHO Ha MOJIyuYeHUe
oOyJaroluMuUCcs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTH4ecKOW MOJeiH
JUIsL OTIMCAHUSl U UCCIIEJOBaHMS Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUN B MPUPOJE
u obmiectBe. M3yueHue martepuana CroCOOCTBYET PAa3BUTHUIO Yy OOYYarOIIMXCS
YMEHHsI UCTIOIh30BaTh Pa3INYHBIC BHIPA3UTEIbHBIE CPEICTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduueckue, BHOCHUT BKJIaa B (opmupoBaHHe
MPEJICTABICHNU O POJIM MAaTEeMATUKH B PA3BUTHUU [TUBUIIN3AIUHN U KYJIbTYPBHIL.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «Anredpanyeckue BbIpAXKEHUs», «YpaBHEHUS U
HEPaBEHCTBA», « DYHKIIUI.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yvaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezieuni0).



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JE€CATUYHBIC, NIEPEXO] OT OAHOW (hopMBI 3ammcu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JEHCTBUS €
palMOHAIIBHBIMUA YMCiIamMu. Pelienue 3anad u3 peaJbHOW NPAKTUKU HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHne, Mpeodpa3oBaHue
BBIPKEHHUI HA OCHOBE OIPENENECHUs, 3auch O0NbIIKUX yncen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layd Ha
IIPOLICHTBI, PELLICHUE 3a1a4 U3 PEabHOMN IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, PA3JIOKEHHME HAa  MHOMKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4HCIe TpsMas ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

[lepemeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycTrMbIe
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHre 3aBUCUMOCTH MEXKY BEJIMUMHAMU B BUJIE
dbopmybl. Beraucienus mo dpopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, TMpaBuUia NpeoOpa3oBaHUS CYMM U
MIPOU3BECHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowiensl U MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BBIYUTAHMUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIIEHHOIO YMHOXKEHHS: KBaApar
CyMMBl M KBaApar pasHocTH. Popmyna pa3HOCTH KBaaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuia MnpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHEHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILbIO YPAaBHEHUM.

JIuneiitHoe ypaBHEHHE C JABYMsS NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEMHBIX YpaBHEHUW C JBYMs IEpEMEHHbIMU. PemieHune cucrem ypaBHEHUU



cnocoboM MOACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIBIO
CUCTEM YPaBHECHMUII.

DyHKIMHA

Koopaunara Touku Ha npsimoil. YuciioBble NPOMEXKYTKH. PaccTosiHue Mexmy
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcmucca U opAuHaTa
TOUYKH Ha KOOPJIMHATHOMN TI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYyIaMHU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue dynkmun. ['padux
bynkuuu. CoiicTBa pyHkuuii. Jlunelinas Qynkuus, e€ rpaduk. ['padux dynkumu
y = [x|. I'padudeckoe perieHue TUHEHHBIX ypaBHEHUM M CHUCTEM JIMHEHMHBIX
YPaBHCHUU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTpuoTHYeCcKOe BOCIMTAHHE:

MPOSIBJIECHUEM HHTEpPECa K NPOIUIOMY M  HACTOALIEMY POCCHMCKOU
MAaTeMaTUK{, LEHHOCTHBIM OTHOUIEHUEM K  JOCTWIKEHHUSIM  POCCHUMCKHUX
MAaTEMATUKOB M POCCUMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHHUM B IPYrHX HayKax M MPUKIAAHbIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U peaju3alii ero
npaB, TPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKUIHOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUM, IpOLEAyp I'pa)xJaaHCKOro olIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYKICHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C IPAKTUYECKHUM IPUMEHEHMEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3TUYECKUX IIPUHLIUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MAaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHMEM BAa)XHOCTH MaTEMaTHUYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCNEMHON NpodeccruoHaIbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOPOM U



MOCTPOCHUEM MHANBHUAYAIBHON TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) cTeTH4YecKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, PacCyXICHUW, YMEHHUIO BHIIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTaUMel B JEATEIbHOCTM HA COBPEMEHHYIO CHCTEMY Hay4HbBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOIIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl YeJI0BEUYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS W 3HAYMMOCTH IS Pa3BUTHUS LMBHIA3ALINU,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHYECKOW KYJbTypOW Kak CPEJICTBOM
NO3HAHUA MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMH HCCIIEI0BATEIBCKON
NEeSATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (OPMHPOBAHHME KYJIbTYPbl 310pPOBbS H
IMOLMOHAJIBHOI0 0J1ArONOTy YU :

TOTOBHOCTBIO IPUMEHATh MaTEMaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBBS,  BEJIEHUS  3J0pOBOro  obOpa3a KU3HM  (300pOBOE  IMHTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXA, PEryJsipHas Qu3nyeckKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA PeQPIECKCUM, MNPU3HAHHEM CBOETO
npaBa Ha OLIMOKY M TAKOTO K€ MpaBa IPyroro 4ea0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTAllMEN Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUMW JUIsl PEIICHUS 3a/1a4
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenbl, IIaHUPOBAHMUSI IMOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUM Il OKPYXAIOLIEH Cpenbl, OCO3HAHHEM
r7100aJpHOTO XapaKTepa 3KOJOTHYECKUX MPOo0JieM U MyTel X peleHus;

8) ajanTanus K M3MEHSAOMUMCH YCJIOBHAM COLUMAJIBHON W NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 NMPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOJAEH, MpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUH U3 OMbITA JIPYTHX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHWWA, B TOM YHCIE
bopMyaupoBaTh UAECH, HOHITHS, TUIIOTE3bl 00 0OBEKTaX U SBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEp, KOPPEKTHPOBAThH



NpPUHUMAaeMble pelIeHUsT U ACUCTBUs, (GOPMYyIHPOBATh M OICHUBATh PHUCKU U
NOCIIEACTBUSL, (POPMHUPOBATH OIIBIT.
METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Ba3oBble Jjornueckue a1eiicTBUA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIEC IPU3HAKN MAaTEMaTUYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHUN MEXIy IOHATUSAMHU, (POpPMYIUPOBATH
ONpENENECHUs] TOHATUW, YCTAHABIMBATh  CYIIECTBEHHBIM  IPHU3HAK
KJIacCU(UKALMK, OCHOBAHUA AJIi OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
IPOBOJIMMOTI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M  NPEeoOPa3OBBIBATh  CYKICHUSA:
YTBEpJAUTENIbHbIE W OTpULIATEIbHBIC, €JUHUYHBIE, YacTHbIE U 0OIIue,
YCIIOBHBIE;

BBIBIAITH ~ MAaTEMAaTHMYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (akTax, AAHHBIX, HAONIOACHUSAX U YTBEPKIACHUSX,
npemjiaraTb ~ KPpUTEPUM UL BBISBICHHS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKHU, JEIYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3buparh J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIpsIMbIE U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHbBIE JOKa3aTebCTBA
MaTeMaThyeckux (hakToB, BBICTpPAUBaTh APrYMEHTALMIO, T[PUBOJIUTH
pPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccroco0 perieHus y4yeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB peEIlICHUs, BBIOMpaTh Haubojee MOAXOAANUNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBnlie ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIBCKUM WHCTPYMEHT IO3HAHMS,
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIONIHE MPOTHBOPEUYUE, MPOOIeMYy,
CaMOCTOSATEIILHO YCTaHABIIMBaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UITUIO, MHCHHUC;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IIJIaHY HECIOKHBIH
DKCIIEPUMEHT,  HEOOJIBIIIOE  HWCCIACAOBAaHWE  TI0  YCTAHOBJIICHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHUCHMOCTEH OOBEKTOB
MEXIy COOOM;



CaMOCTOATENLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
NPOBEJIEHHOTO HAOIONCHUS, UCCICIOBAHMS, OICHUBATH JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TPOIECCca, a TAKXKE BBIJIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ nunopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh M HW30BITOYHOCTh HH(OpPMAINH, TaHHBIX,
HEOOXOUMBIX JJIsl peLICHU 3a4a4u;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
MH(GOPMAILIMIO Pa3IMYHBIX BUAOB U (POPM IIPEICTABICHHUS;

BbIOMpaTh (OpMy MPEACTABICHUS HWHGOPMALIMM U WIUIFOCTPUPOBATH
pemiaemMple 3aJadyd CXeMaMH, JuarpaMMamH, HWHOM TrpaduKod U HX
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh MH(OpPMAIMU MO KPUTEPHUSIM, NPENTI0KEHHBIM
YUHUTENEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIPUHUMATh U  (OPMYJIHPOBaTh CYXKICHHSI B COOTBETCTBHUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN pe3yJIbTaT;

B X0J1€ 00CYKJE€HUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBI,
npoO0JIeMBbl, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHbIE HAa MTOUCK
pelIeHus, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHSAMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOI popme popMyIrpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OpEJICTaBIsATh  pe3yNbTaThl  pelleHHus  3aJayd,  JKCIIEpUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YUETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPUH;
NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIecTBA  KOMaHIHOM |
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MATEMaTUYECKUX
3ajay;

OPUHUMATH 1EJIb COBMECTHON AESITENbHOCTH, TUIAHUPOBATh OPraHU3aAIUI0
COBMECTHOI paboThl, pacmpelnessiTb BHABI pPadOT, JOrOBapUBATHCA,
o0CyX)IaTh MPOLIECC U Pe3ysbTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpyHnmnoBbIX (opmax pabotsl (oOcyxkaeHus, OOMeH
MHEHUSIMH, MO3TOBBbI€ IITYPMbl U JpYTHE), BBIMOJHATH CBOK YacTb
paboTHl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,



OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, aIrOPUTM PEIICHMS 3aJadd (WU €ro
4acTh), BHIOMpATh CHOCOO pelieHHs] ¢ y4E€TOM HMMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapHAaHTHI PEIICHU ¢ y4ETOM HOBOM MH(OpMAIIUK.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BIAJAETh CHOCOOAMHM CaMONPOBEPKH, CAaMOKOHTpOJIA Ipouecca H
pe3yibTaTa peleHuss MaTeMaTHYeCKON 3a/1a4u;

e TMpPEABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/layd, BHOCHTb KOPPEKTUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OLIUMOOK, BBISIBICHHBIX TPYAHOCTEN;

e OIICHUBATh COOTBETCTBHUE PE3YyJIbTATa NEATEIBHOCTH MOCTABIECHHOMN LIENIH
U YCIIOBUSIM, OOBSCHATh NPUYMHBI TOCTHKEHUS UM HEJOCTUKEHUS LENH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIIETYIOIIHNE
MPEIMETHBIC PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

BrITIONTHST, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu(DMETHUCCKHEC
JEHUCTBUS C PAIlMOHAILHBIMU YMCIIAMH.

HaxonuTh 3HAaYCHUS YHUCJIOBBIX BBIPAKCHHM, MPUMEHITH pPa3HOOOpa3HbIE
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUMN, COICPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTs OT omHOM (OPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JCCATUIHYIO IPOOBH).

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIILHBIC YHCIA.

OKpyrJsTh yncia.

BBITIOTHITE IPUKUIKY U OIEHKY pe3yiibTaTa BEIYMCIICHUH, OIEHKY 3HAYCHHM
YUCJIOBBIX BBIPAXKEHUHN. BBIMOMHATH JEHCTBUSA CO CTEMEHSIMHU C HATYPaJIbHBIMU
MOKa3aTeISIMH.

[IpumeHsATh  TpPU3HAKU  JEIMMOCTH, pa3JIOKEHHE HAa  MHOXKHUTEIH
HATypaJbHBIX YUCEIL.



Pemate mpakTHKO-OPUEHTHPOBAHHBIE 337a4HM, CBA3aHHBICE C OTHOLICHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HHTEPIPETUPOBATH
pe3yibTaThl PEIICHUs 33/1a4 ¢ YYETOM OIPAaHUYEHUM, CBSI3aHHBIX CO CBOWCTBAMM
paccmMaTpuBaeMbIX OOBEKTOB.

AuredpanyecKue BbIPpaKeHUA

Hcnonp3oBath aiaredpanyecKyro TEPMHUHOJIOTHIO M CUMBOJIMKY, IPUMEHATDH
e€ B IpoLecce OCBOCHHS YUEOHOro MaTepuarna.

Haxonute 3HaueHUs] OYyKBEHHBIX BBIPDAXKEHHM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BemonusaTe  npeoOpa3oBaHUsl  LIEJIOTO  BBIPAXKEHUS B MHOTOWIEH
IPUBEIEHNEM TOJOOHBIX CJIaraéMbIX, PACKPBITUEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHA Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OCyIecTBIATh Pa3J0KEHUE MHOTOWICHOB HA MHOMKHTEIH C ITOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOILIEro MHOXWTENSA, TIPYNIUPOBKU  CIIAraeMbiX,
IpUMEHEHHUs (HOPMYJI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsl MHOTOUYIEHOB ISl PELICHUS Pa3IMYHbIX 3aja4
U3 MaTEMAaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEaJIbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMM IOKA3aTEJSIMU IS
npeoOpa3oBaHUsl BRIPAKECHUIA.

YpaBHeHHS U HEPABEHCTBA

Peware 5MHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSS ITpaBHIIA
[Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. IIpoBepsATs, sBisieTCs
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[TpumensTh rpaduyecKkre METOJIbI TP PEIICHUN JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YKCEN, SBIAIONIMXCS PEIICHHEM JIMHEHHOro
YPAaBHEHMUS C ABYMS IEPEMEHHBIMM.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JUHEHHOTO YpaBHEHUS C
JIBYMsI TMEPEMEHHBIMH, IMOJIb3YSACh TpaduKOM, MPUBOJIUTH MPUMEPHI PEIICHUs
YPaBHEHUS.

Pewmars cucrtemsl IByX JIMHEMHBIX YPAaBHEHUHN C ABYMs IIEPEMEHHBIMU, B TOM
yucie rpaduIecKy.

CocraBnsaTe M pemiaTh JIMHEMHOE YpPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUM IO YCIOBHUIO 3aJayd, HWHTEPIPETHUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4y MOJyYECHHBIN pe3yJIbTar.

DyHKIUU



N300pakath Ha KOOPAMHATHON MPSMOIM TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAWHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
anre0panyecKoM sI3bIKe.

OTMeuaTh B KOOPJAMHATHOW IUIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJWHATAM,
CTPOUTDH rpaduku TuHEHHBIX QyHKIMA. CTpouTth rpaduk QyHKINU y = |X|.

OnuceiBaTh C TOMOIIbIO (YHKIHMIA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
IPOU3BOIUTENLHOCTbD, BpeMs, 00bEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHUS W aHalU3a MHOOpMaIuy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(GOPMAIIUIO U3 IPAPUKOB peabHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHimy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucsia ¥ BbIYMCICHUS

Hcnonp30BaTh HadajabHBIE IIPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YKCEeN /ISl CPAaBHEHUS, OKPYIJIEHNUS U BBIYUCICHUHN, U300paKkaTh 1€HCTBUTEIbHbBIE
YKCJIa TOYKAaMU Ha KOOPAUHATHOU MPSMOM.

[IpumeHsATh TOHATHE apU(METHUYECKOrO0 KBAaJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpAaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJIATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKEHUN, COJEP)KAIIMX KBAAPATHBIE KOPHHU, HCIONb3Ys
CBOMCTBA KOPHEMN.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO JECATUYHBIX
npobeit u crenieHeit uucia 10.

AJiredpanyeckue BbIpaKeHUs

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

BBINONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJIEHAMH U alre0pandyecKuMu ApoOsiMu.

PacknanpiBaTh KBaJpaTHBINA TPEXUICH HA MHOKHUTEIIH.

[TpumensTh npeoOpa3oBaHUs BEIPAKEHHUM 111 PEILICHUS Pa3IMYHBIX 3324 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON TPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pewlate nMHENHBIE, KBaJIpaTHBIE YPAaBHEHUS WU PAlMOHAJIbHBIE YpaBHEHUS,
CBOISILIMECS K HUM, CHCTEMBI IByX YPABHEHUN C IBYMs IEPEMEHHBIMH.

IIpoBoaNTE IpOCTEUIINE UCCIIEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHHUEM IrpapuuecKuX MpeACcTaBlIeHui (yCTaHaBIMBaTh, UMEET



JU ypaBHEHUE WM CUCTEMAa YPABHEHUM pELIEHUs, €CIIM HUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cioOBeCHOW (HOPMYIMPOBKU 3ajadud K €€ anreOpandecKou
MOJEIN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IMOJYyYEHHBII pe3ybTarT.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB I CPaBHEHUS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIMHA

[loHumMaTh W KCMONB30BATh (PYHKIIMOHAJILHBIC TOHATHS U S3bIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), OMNpEAesaTh 3HAuYeHHE (PYHKIHUM 1O 3HAYCHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crtpoutb rpaduku 37€MEeHTapHbIX GYHKIUNA BUJIA:

y = kiX, y = X2, y = x3y = x|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBON
dbyHkuuu 1o e€ rpaduky.

K koHmy oOyueHus B 9 kuacce o0OydaroIIMKCA MOJIYYUT CIEIYIOIINE
MPEAMETHBIE PE3YIBTATHI:

Yucia 1 BbIYMCICHUS

CpaBHUBATh U YIIOPSIIOYMBATH PAIIMOHAIBHBIE U HPPAIMOHAIIBHBIE YHCIIA.

BbInonHATh  apupMeTHYecKue JEUCTBHS C palUMOHAIBHBIMU YHCIAMH,
coueTrass YCTHbIE M TMHUCHBMEHHBIC TMPUEMBI, BBIMOJHITh BBIUMCICHUS C
UppalMOHaIbHBIMU YUCIAMHU.

HaxoguTh 3HaueHWsI CTENEHEW C MEIbIMU IOKAa3aTeIsIMU M KOPHEW,
BBIYUCIISITh 3HAUEHUS YHCIIOBBIX BBIPAKECHUI.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYHCIICHUI, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHHS U HEPABEHCTBA

Pemiath NuHEHBIE M KBaJpaTHbIC YpPaBHEHWS, YpaBHEHHUS, CBOJSIIHECS K
HUM, TIPOCTEHIITNE TPOOHO-pAIIMOHAIbHBIE YPABHECHHSI.

Pemlare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISICTCS TUHECUHBIM.

Pemarp TekcTOBBIE 3alayd  aireOpamvueckuM CIOCOOOM €  MOMOIIBIO
COCTABJICHUSI YPAaBHEHUS WU CUCTEMBI IByX YPaBHEHUH C ABYMs IEPEMEHHBIMHU.

IIpoBoaUTE IpOCTEUIINE UCCIIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHKCJIE C TPUMEHEHUEM TpadUyuecKuX Mpe/ICTaBIeHU (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npoyee).



PemaTe nuHEHHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkarhb
pelIeHUEe HEPABEHCTB HA YHMCIIOBOM IIPSIMOM, 3allMCHIBATh PELICHUE C IIOMOLIBIO
CHUMBOJIOB.

Pemate cucTeMBl  JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIME KBaJpaTHOE HEPaBEHCTBO, U300paxkaTh pEIICHHE CUCTEMBI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3alIMChIBATh PELIEHUE C TOMOUIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PEIICHUH PA3IUYHBIX 33a4.

DOyHKIUU

Pacno3naBaTe (QyHKIMM HU3y4eHHBIX BHJOB. llokas3piBaTh cxemMaTHUECKU
pacIooKeHne Ha KOOPIUHATHON IUIOCKOCTH TpadukoB QyHKIMA Buga: y = KX, Yy
=kx+b, y=kix,y=ax2 + bx + ¢, y=x3, y=1x, y = |x|, B 3aBucHMOCTH OT
3HaYEHUN KO3()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEMaTUYECKU IpaQUKHA KBAIPATUUHBIX (DYHKIIHIA,
OMKCHIBATH CBOMCTBA KBAPATHUHBIX (PYHKIMI MO UX TpaduKam.

Pacno3naBaTh KBajpaTUyHyr0 (QYHKIHIO 110 (opmyJie, TPUBOAUTH HPHUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, PU3UKU, TEOMETPHUU.

Yucii0BbIe MOCTECA0BATEIBHOCTH H IPOTPECCHU

Pacno3naBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO0 MPOTPECCHU MpU
pa3HBIX CrocoOax 3aaHusl.

BBIMONHATS  BBIYMCIEHHST C  HCIOJIb30BaHHEM (OpPMYJ N-ro  4jeHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpeCCUil, CyYMMbI MEPBBIX N YJICHOB.

N300pakath 4J€Hbl IMOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJIMHATHON
IJIOCKOCTH.

Pemate 3amauM, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMU, B TOM
YHClie 33/1a4d U3 PeaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJbKyJATOpa, IU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (uudposbie)
pa3jiejioB U TeM KonrpoJsbnsie | IIpakrnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
MporpamMmMbl padoThI padoThI
pecypcsbl
1 Yucna ¥ BBIYUCICHUS. o5 1 bubnnoreka IIOK
PanmonansHbIe unicia https://m.edsoo.ru/7f415b90
Anrebpanyeckue bu6mmoreka [JOK
2 27 1
BBIPAXKEHUSI https://m.edso00.ru/7f415b90
3 YpaBHeHus u 20 1 bubnmnoreka [JOK
HEPABEHCTBA https://m.edso00.ru/7f415b90
4 Koopaunarsl u 24 1 bubmmoteka [IOK
rpaduku. GyHkuuu https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE U 6 1 bubmuoreka [JOK
000011eHIe https://m.edso0o.ru/7f415b90
OBUIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOT'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosinuecTBo 4acos JJIeKTPOHHbIe
Ne uudgposbie
Tema ypoka JlaTa
n/m B KonrTpoabubie | IlpakTuueckue o0pa3oBaTe/bHbIE T
cero
padoThbI padoTbI pecypenl H3y4C€HUsA
1 [TonsiTHEe parmoHaILHOTO 1
qyucia
5 Apudmernueckue IeHCTBUS C 1
paloOHAIBLHBIMH YUCITIAMU
3 ApudmeTrndeckre IeHCTBUS C 1
panMoOHANIbHBIMU YU CIaMHU
4 ApudmeTrndeckre IeHCTBUS C 1
palroHaIBLHBIMH YUCTIAMU
5 Apudmerndeckre IeHCTBUS C 1

panrOHAJIbHBIMHA YU CJIaMU




Apudmerndeckue I1eUCTBUS C

6
paloHaIbHBIMU YHUCIAMH
7 CpaBHeHue, ynopsiouMBaHue
pallOHATBHBIX YUCEI
8 CpaBHeHue, ynopsiiounBaHue
paloHaIbHBIX YHCEI
9 CpaBHeHue, ynopsiiounBaHue
palOHATBHBIX YUCEI
10 CreneHs ¢ HATYpaJIbHBIM bubnuotexa [HOK
IIOKa3aTeseM https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypaJIbHBIM bubnmnorexka HOK
IoKa3areyiem https://m.edso00.ru/7f421382
12 CreneHs ¢ HATYpaJIbHBIM bubnmnoreka [JOK
IIOKa3aTeseM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HATypATbHBIM bubnuotexa [JOK
10Ka3areyiemM https://m.edsoo.ru/7f4218be
14 Crenens ¢ HaTypaJlbHbIM
MOoKa3aTeseM
Pemenyie ocHOBHBIX 3a7a4 Ha
15 JIpoOH, MIPOLIEHTHI U3

peaTbHOM MPaKTUKH



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

16

Penrenne ocHOBHBIX 3a7a4 Ha
JIpoOH, IPOLICHTHI U3
peaNbHOM MPAKTUKU

17

Pemienne oCHOBHBIX 3a/1a4 Ha
JpoOu, MPOLIEHTHI U3
peanbHON PAKTUKU

18

Penienne oCHOBHBIX 3a/1a4 Ha
JpoOu, MPOLIEHTHI 13
peanbHON IPAKTUKH

19

IIpu3Haku A€IUMOCTH,
Pa3oKEeHU Ha MHOKUTEIU
HaTypaJIbHBIX YHCET

20

IIpu3Haku A€IUMOCTH,
Pa3JIoKEHUS HA MHOXKUTEIN
HaTypaJIbHBIX YHCET

21

PeanbHble 3aBUCHUMOCTH.
[Ipsimast u oOpaTHas
IPONOPLUOHAIIBHOCTH

22

PeannbHbIe 3aBICUMOCTH.
[Tpsimast u oOpaTHas
MPONOPLIMOHATIBHOCTH




PeanpHBIe 3aBHCHMOCTH.

23 [Ipsimast u oOpaTHas
MPOMOPLHUOHATIBHOCTH
PeanbHble 3aBUCHMOCTH.
24 [psimast u oOpaTHas
MPOMOPIIUOHATEHOCTH
o5 KonTponbhas pabota no Teme
"PanronanpHblie yncna'
26 BykBeHHBIC BBRIpaO)KCHUS brbmmorexa LTOK
Y P https://m.edsoo.ru/7f41feec
97 [Tepemennsie. [lomycTrmbie
3HAUCHUS TIEPEMEHHBIX
28 DopmyItbl
29 DopmyIbl
[IpeoOpazoBanre OYKBEHHBIX
30 BBIPAKEHUM, PACKPBITHE bu6mmoreka [JOK

CKOOOK ¥ IpUBEJICHHE
HOJOOHBIX CIaraeMbIX

https://m.edsoo.ru/7f41fafa



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa

[IpeoOpa3zoBanne OYKBEHHBIX
BBIPKEHUH, PACKPBITHE

bu6nmoreka [IOK

31
CKOOOK U TIPUBE/ICHUE https://m.edsoo.ru/7f41fd70
MOTIOOHBIX CIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
39 BBIPAXXEHHH, PACKPBITHE
CKOOOK ¥ ITPHUBEJCHHE
MOJTOOHBIX CIIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIPAKEHUM, PACKPBITHE
CKOOOK U IIpUBE/IECHNE
MOJAOOHBIX ClIaraeMbIX
34 CBolicTBa CTENEHHU C bubmorexa [JOK
HaTypaJbHBIM II0Ka3aTeieM https://m.edso0o.ru/7f421382
35 CBolicTBa CTEIICHH C bubmorexa [JOK
HaTypaJbHbIM [TOKA3aTeJIeM https://m.edsoo.ru/7f42154e
36 CaoiicTBa cTENEHU C bubnuotexa [JOK
HaTypaJbHBIM I10Ka3aTeleM https://m.edsoo.ru/7f4218be
b K
37 MHoroueHbI nommorexa [10

https://m.edsoo.ru/7f42276e
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bu6nuoreka [IOK

38 M
HOTOMICHE! hittps://m.eds00.ru/7f422930
39 CrnosxeHue, BBIYUTaHHUE, bu6nmoreka [IOK
YMHOKEHHE MHOTO4JICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHne, BEIYNTaHUE, bubnnoreka IIOK
YMHO>KE€HHE MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
41 CrnokeHue, BBIYUTAHHUE, bubnnoreka IIOK
YMHOKEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHune, BEBIYUTAHHUE, bubnuoreka [IOK
YMHOKE€HHE MHOTOUYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyIIbl COKpAILIEHHOTO bubnmnorexka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKpPAILIEHHOTO bubmmoreka [JOK
YMHOXXEHHUS https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKPAIIEHHOTO bubmmoreka [JOK
YMHOKEHHS https://m.edsoo.ru/7f424c12
46 DopMyIbl COKpALIEHHOTO bu6mmoreka [JOK

YMHOKCHHA

https://m.edsoo.ru/7f424fd2
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DopMyIIbl COKPAILIEHHOTO

bu6nmoreka [IOK

47
YMHOKEHHUS https://m.edso0.ru/7f4251d0
48 PasnoxxeHne MHOrO4JICHOB Ha bu6nuoreka [IOK
MHO>KHATEITH https://m.edsoo0.ru/7f423312
49 Paznoxxenne MHOrO4JI€HOB Ha bubmuorexa [JOK
MHO>KHATEIIH https://m.edsoo.ru/7f4237fe
50 PaznokeHre MHOTO4YJICHOB Ha bubmuorexa [JOK
MHOKHTECIIH https://m.edsoo.ru/7f4239de
51 PaznoxeHnre MHOTO4YIEHOB Ha
MHOKUTEIIH
KonTponbHas pabota mo Teme
52 "AnreOpanyeckue
BBIpKECHUS"
VYpaBHeHue, mpaBuia
53 npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJIBHOCTb YpaBHEHUMN
JIuneliHoe ypaBHEHHE C
54 OJIHOH NEpEMEHHOM, pElIeHNE

JIMHEUHBIX YPABHEHUN



https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

JIuHeitHoe ypaBHEHUE €

bu6nuoreka [IOK

55 OHHOIf TEPEMCHIOH, IjemeHHe https://m.edsoo.ru/7f420482
JIMHEWHBIX YpaBHEHUMN
JInneliHoe ypaBHEHHUE €
56 OJTHOW TIEPEMEHHOM, peleHne
JIMHEUHBIX YPABHEHUN
57 Pemienune 3ama4d ¢ moMoIp1o bubmuorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f42064e
58 Pemienue 3a7a4 ¢ MOMOIIbLIO bubmuorexa [JOK
ypaBHEHUI https://m.edso00.ru/7f420806
59 Penrenue 3a1a4 ¢ moMoOIILIO bu6mmoreka [IOK
yYpaBHEHUHU https://m.eds00.ru/7f4209a0
50 Penienne 3a7a4 ¢ MOMOIIBIO bu6nuoreka [IOK
ypaBHEHU I https://m.edsoo.ru/7f420e6e
JIuHeitHoe ypaBHEHUE €
61 S TIe gl\EGHHBIMI/I U €ro bubmorexa [JOK
ABYMA TIep https://m.edso00.ru/7f427c32
rpadux
JIuneitHoe ypaBHEHUE €
P BuGmmotexa IJOK
62 JBYMsI IEPEMEHHBIMU U €T0

rpaduk

https://m.edsoo.ru/7f427e8a
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CucremMa JIByX JTMHEUHBIX

bu6nmoreka [IOK

63 %
YPABHCHHI € ABYMA https://m.edsoo.ru/7f42836¢
NepeMEHHbIMU
CucremMa IByX JTMHEUHBIX
64 YpaBHEHUH C ABYMsI
NepeMEHHBIMU
Cucrema 1ByX JIMHEHHBIX
65 YpaBHEHUH C IBYMS
NepeMEHHBIMHU
Cucrema 1ByX JIMHEHHBIX
66 YpaBHEHUU C IBYMSI
epeMEHHBIMHU
67 Pemenne cucreM ypaBHEHUH bubnnorexa LIOK
yp https://m.edsoo.ru/7f4284de
68 Pemenne cucreM ypaBHEHUH bubmorexa HOK
yp https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEHUH bubmmorexa [IOK
yp https://m.edsoo.ru/7f4287d6
70 Pemenwne cuctem ypaBHEHUI
71 Pemenne cucreM ypaBHEHUN
79 KonTponbhas pabota no teme bu6mmoreka [JOK

"JIuneliHble ypaBHEHHS"

https://m.edsoo.ru/7f421044
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KOOpI[I/IHaTa TOYKH Ha

bu6nuoreka [IOK

73
PAMO https://m.edsoo.ru/7f41de76
bu6nmoreka [IOK
74 4
HICITOBLIC HPOMERyTHH https://m.edsoo.ru/7f41dff2
75 UucnoBble IPOMEKYTKH
PaccrosiHne Mexy 1ByMst
76 TOYKaMHU KOOPJAMHATHOU
PAMOM
PaccrosiHne Mexny 1ByMst
77 TOYKaMU KOOPJAUHATHOU
IPSAMOi
78 IIpssMoyronbHas cucreMa bubnmnorexka HOK
KOOPAMHAT HA INIOCKOCTH https://m.edsoo.ru/7f41el16e
79 [TpsimoyronbHas cucrema bubmuoreka [JOK
KOOPAWHAT HA MIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduxos, bubmuoreka [JOK
3aJIaHHBIX (POPMYIIAMH https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukos, bu6mmoreka [JOK

3aJJaHHbIX (hOpMyTaMU

https://m.edsoo.ru/7f41ed80



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
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[Tpumeps! rpaduxos,

82
3aJIaHHBIX (POPMYIIAMH
83 [Tpumeps! rpadukos,
3aJIaHHBIX (POPMYIIAMH
84 Urenue rpaduKoB peabHbIX bubanoreka HOK
3aBHCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpa)ukoB peabHBIX
3aBHCUMOCTEN
bubmuorexa [JOK
86 Honsmue dynxiun https://m.edsoo.ru/7f41ef06
87 ['paduk pynkuuu
. . bubmmorexa [JOK
88 CpoiicTsa pynkimi https://m.edso0.ru/7f41f078
. . bubmuoteka [JOK
89 Crofictea QysKumit https://m.edsoo.ru/7f41f1fe
. bubmuorexa [JOK
%0 Juneiinas pynkuma https://m.edso0.ru/7f427282
bu6nuoreka [IOK
1 .
o Jluneiinas pyukuna https://m.edsoo.ru/7f427412
92 [Toctpoenue rpadpuka bu6mmoreka [JOK

JTUHEHHOU QYHKINUU

https://m.edsoo.ru/7f426d1e
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[Toctpoenue rpaduka

93 o .
JUHEHHON (YHKIIHH
94 I'padux pynkuun y =[x|
95 I'padux pynkuum y =[x|
KoHTpoinbHas pabora 1o Teme
96 "Koopaunats! u rpaduku bubmmorexa [TOK
PA | P ' https://m.edso0.ru/7f41f50a
DyHKIMHU
IToBTOpEHNE OCHOBHBIX
97 IIOHSITUH U METOI0B Kypca 7 Bubmioreka HOK
P . https://m.edso00.ru/7f429c6c
KJ1acca, 0000IICHNE 3HAHMI
[ToBTOpEHNE OCHOBHBIX
98 MOHATHI U METOI0B Kypca 7 bubnnorexa LIOK
8 P . https://m.edso0.ru/7f429f32
Kjacca, 0000IIeHre 3HaHuI
IToBTOpEHNE OCHOBHBIX
99 MMOHATHUH U METOZIOB Kypca 7 Bubmaorexa IIOK
P . https://m.edsoo.ru/7f42a0e0
Kjacca, 0000IIeHre 3HaHUH
IToBTOpEHKE OCHOBHBIX
100 MTOHSATHI U METOI0B Kypca 7 bubnnorexa LIOK
8 P . https://m.edsoo.ru/7f42a27a
Kjacca, 0000IIeHre 3HaHUH
101 Hrorosas KoHTposIbHAA
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pabora

HOBTOpCHI/IC OCHOBHBIX

. bu6nmoreka [IOK
102 HOTGITHI 1 METOA0B Kypcaj . https://m.edsoo.ru/7f42a900
Kj1acca, 0000IIeHrE 3HAHUT
OBIIEE KOJIMYECTBO YACOB 102

I10 ITPOTPAMME



https://m.edsoo.ru/7f42a900




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» Anre6pa, 7 kinacc/ MaxkapsraeB FO.H., Munatok H.I'., Hemikos K.W. u npyrue;
noA penakuuen TenskoBckoro C.A., AkipoHnepHoe o0iiecTBo «M31aTenscTBO
«IIpoceemenue»

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETH
HMHTEPHET
bu6morexa IIOK
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