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HHOACHUTEJIBHAS 3ATIMCKA

MaremMatuka III0C SBISETCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIETO
oOpa3oBaHMs: OHa O0ECIIEUNBAET U3YUYEHHE APYTUX JAUCLUUILIIMH, KaK €CTECTBEHHO-
HAay4YHOI'o, TaK W TyMAaHUTApPHOIO LMKIOB, €€ OCBOCHHE HEOOXOAUMO s
IPOJOJKEHUs 00pa30BaHus U B MOBCEIHEBHOMW KU3HU. Pa3BuTne y oO0yyarommuxcs
HAy4YHBIX MPEJCTABICHUN O TMPOUCXOKICHUU U CYIIHOCTH allreOpanyecKux
abcTpakimii, cnoco0e OTpaKeHHsI MaTEeMaTUYECKONW HAYKOW SIBJICHUH U MPOIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCIUPOBAHMS B HAYYHOM
NO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
¥ KaueCTB MBIIUICHUS, HEOOXOAUMBIX JJIs aJanTalid B COBPEMEHHOM LKU(PPOBOM
obmectBe. M3yuenue anreOpnl oOecleuyMBaeT pa3BUTHE YMEHHUS HaOJIOJaTh,
CPaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTU MBILUICHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEUCTBHSI M BBIBOJBbI,
dbopmynupoBath yrBepxkAeHUs. OCcBOeHUE Kypca anreopbl 00eCIeunBaeT pa3BUTHE
JOTUYECKOr0 MBIIUICHUs] OO0YyYarolUXCsi: OHM HCHOJB3YIOT JACITyKTUBHBIE U
UHIYKTUBHBIE pacCyKIeHUsl, 0000IIeHNE U KOHKPETU3alNI0, a0CTparupoBaHue 1
aHaioruto. OOyueHue  anrebpe  mOpeanoyiaraeT  3HAYUTENbHBIH  O00BEM
CaMOCTOATENbHON JEATEIbHOCTH OO0YyYaloIUXCs, IOITOMY CaMOCTOSITEIbHOE
pelleHre 3a1a4 ABJISETCS pealn3alueil 1esTeIbHOCTHOIO MPUHIINIIA 00yYeHHS.

B crpyktype mnporpammbl ydyeOHOro kypca «MaTemMaTuka IUIIOC» s
OCHOBHOT'O OOIIEro o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJEpKaTeIbHO-
METOAMYeCKre JUHUM: «YHucna u BbIUUCICHUSD?, «ANre0pandecKkre BhIPAKECHUD,
«YpaBHEHHsI W HepaBeHCTBa», «DyHkumm». Kaxknas u3 3THUX COXEpKATEIbHO-
METOAUYECKUX JMHUN PA3BUBACTCS HA NPOTSLKEHUM TPEX JIET M3YyYEHMUS Kypca,
B3aMMOJICUCTBYS C JIPYTMMU €ro JHUHUSAMHU. B Xxozme u3yueHust yyeOHOro Kypca
0o0y4JaronmMcsi MPUXOJUTCS JIOTUYECKU PaACCyKJaTh, UCIOJIb30BAaTh TEOPETUKO-
MHO>KECTBEHHBIN S3bIK. B CBSI3U ¢ 3TUM B mporpaMmmy yueOHOTO Kypca «Anredpay
BKJIFOYEHBI HEKOTOPBIE OCHOBBI JIOTMKH, IPEICTABIEHHBIE BO BCEX OCHOBHBIX
paszzenax MaTEeMaTUYECKOro oO0pa3oBaHUsA M CHOCOOCTBYIOIIME OBJIAJICHUIO
00y4aroIUMHUCs OCHOB YHUBEPCAIBHOTO MaTeMaTUYECKOT o A3BIKA.
CopepxaTtenpHOM M CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro kypca «MaremaTuka
IJTIOC)» SABJISIETCS €70 UHTErPUPOBAHHBIN XapaKTeED.

Conepxanne mmHHM «Yucna W BBIYMCIEHUSD CIY>)KUT OCHOBOW JJIA
JaJIbHEUIIero U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOyYaroIIUXcCs
JIOTUYECKOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHUS MOJIB30BATHCS aJrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YMCIE HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
CBS3aHO C PAIMOHATBFHBIMH W HWPPANMOHATBHBIMU YHCIIaMH, (OPMHUPOBAHUEM



IPECTaBICHUN O IEHCTBUTEIbLHOM YHCIIE. 3aBEPIIEHHE OCBOECHUS YU CIIOBOW JINHUU
OTHECEHO K cpeHeMy 001IeMy o0pa30BaHUIO.

Copepxanue IByX alreOpandeckux JUHUNA — «ANreOpaniecKrue BhIPaKSHHS
U «YpaBHEHHS] U HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHUIO y OOYyHAIOLIUXCS
MaTEMaTUYECKOIo armapara, HeoOXOAMMOTro MJid pelIeHUs 3a7ad MaTeMAaTHKH,
CMEXXHBIX TPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmero o0pa3oBaHMsl Y4eOHBIH MaTepuan IPYHIUPYETCs BOKPYT pallOHAIbHBIX
BBIpQXCHHUH. AJredpa JAEMOHCTpUPYET 3HAYCHHE MaTEMAaTHKU KakK S3bIKa s
IOCTPOEHUS MaTeMaTHYECKMX MOJIEJe, ONUCaHMWs MPOLECCOB U  SBICHUI
peasibHOTO MHUpa. B 3a1aun o0yueHus anreOpe BXOJAT TakxKe JalbHENIIee pa3BUTHE
ITOPUTMUYECKOTO MBIIIJICHHS], HEOOXOIMMOTO0, B YACTHOCTH, JIJISI OCBOCHHS Kypca
UHPOpPMATUKH, W  OBJIAJEHUE HAaBbIKAMH  JCIYKTHUBHBIX  PACCYKJIECHUH.
[IpeoOpazoBanre CHUMBOJBHBIX (OPM CIIOCOOCTBYET pPA3BUTHUIO BOOOpPAKEHUS,
CIIOCOOHOCTEHN K MaTeMaTUYeCKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHATBHO-TpapUUEeCKON JIMHUK HAIICJICHO Ha MOJTyYeHHE
oOy4JaronMMucs 3HaHUW O (PYHKIMSAX Kak Ba)KHEHIIeW MaTeMaTuuyecKod MOJAeNn
JUI OTIMCAHUs M UCCIIEI0BAaHUS pa3HOOOPA3HBIX MIPOLIECCOB U SIBJICHUN B IPUPOJE U
obmiecte. M3yuenue Marepuana cnocoOCTBYET pa3BUTHIO Y O0YUaIOUINXCS YMEHUS
UCIIOJIb30BaTh pa3/IMYHbIE BBIPA3UTENbHBIE CPEJICTBA S3bIKA MATEMAaTUKH —
CJIOBECHBIEC, CHMBOJIMYECKUE, Tpaduueckue, BHOCUT BKJIaa B (OpMHUpPOBAHUE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUN LIUBUIIM3ALMH U KYJIbTYPBI.

Ha u3yuenue yue6HOTO Kypca «MaremaTuka mioc» orBoautcs 34 yacoa: B 9
kiacce — 34 gaca (1 Jac B Hezel0).



COJEP)XAHME OBYYEHUA
9 KJIACC

Yuciaa v BLIYUCTCHUS

PannonanbHble yncia, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U OECKOHEUYHBIE
JecATUYHBIE ApoOH. MHOKECTBO AEHCTBUTENBHBIX YUCEN, AEHCTBUTEIbHBIE YK CIIA
KaKk OECKOHEUHbIE JECATUYHBIE ApoOM. B3auMHO OJIHO3HAYHOE COOTBETCTBHUE
MEXKy MHOKECTBOM JIEUCTBUTEIBHBIX YACEN U KOOPAUHATHOW MPSIMOIA.

CpaBHEHHME JEUCTBUTENBHBIX 4HCEN, apudMeTUYecKue JEeHCTBUS C
JNEUCTBUTEIbHBIMHA YU CIIAMU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUPA, [JIMTEIBHOCTh IPOLIECCOB B
OKpY>KaroLIEM MHpE.

[Tpubmx€HHOE 3HAYEHUE BEIMYUHBI, TOYHOCTh puOImKeHus. OKpyrieHue
yucen. [ Ipuknaka u onieHka pe3ynbTaToB BEIYUCICHUM.

YpaBHeHUs] M HEPABEHCTBA

JIuHeriHOE ypaBHEHUE. PellieHne ypaBHEHUM, CBOASAIIMXCS K JTUHEHHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHUM, CBOASAIINUXCS K KBAJIPATHBIM.
bukBagparHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUN TPETbeW U YETBEPTOU
CTEIECHEN PA3TI0KEHUEM HA MHOKUTEIIH.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHHM. PelieHue TEKCTOBBIX 3ajaad
anredpandeckuM METOJIOM.

VYpaBHeHUE ¢ JByMs IEPEMEHHBIMU M €ro rpaduk. Pemenue cucrem aByx
JIMHENHBIX YPAaBHEHUH C IByMs [IEPEMEHHBIMU. PellleHne CUCTEM IBYX YpaBHEHU,
OJIHO M3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpoil creneHu. ['paduueckas
VHTEPHPETALNS CUCTEMBI YPABHEHUH C IByMS IEPEMEHHBIMHU.

Pelienune TeKCTOBBIX 3a/1a4 anreOpandeckuM CrocoooM.

HuciioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne yMHENHBIX HEPABEHCTB C OAHOM NepeMeHHOM. Pemienue cucrem
JMHENHBIX HEPABEHCTB C OJHOM IiepemMeHHou. KBanpatHeie HepaBeHCTBaA.
I'paduueckas uHTEpHperalnusi HEPABEHCTB W CHUCTEM HEPABEHCTB C ABYMS
NIEPEMEHHBIMHU.

DOyHKUIMHA

KBagparnunas ¢ynkums, e€ rpaduk u cBoicrtBa. Ilapabona, KoopauHATHI
BEPIINHBI Tapa0O0IIbl, OCh CAMMETPHUHU MTapa0OJIBI.

I'padukn Gymkmmii: y = kx, y=kx + b, y =k/x, y=x3, y=Vx, y = |x| , u nx
CBONCTBA.

YucoBble MOCJIEI0BATEILHOCTH U nmporpeccuu



IToHsiTE YMCIIOBOM MOCJIEAOBATEILHOCTH. 3aJaHHe I10CJIeI0BATEIIbHOCTU
pekyppeHTHOH hopMyIioi u GopMyIoil n-ro YlieHa.

Apudmerrnueckas U reoMerpuueckas mporpeccuu. PopMmysibl 1-TO 4jieHa
apu(METUIECKON U TEOMETPUUYECKON MPOTPECCHI, CYMMBI MIEPBBIX /1 YICHOB.

N3o0paxkeHne 4ieHOB apuMETUYECKON M TEOMETPUYECKON MpOorpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIHOHEHUIHMAIbHBIM POCT.
CI10KHBIE TPOLICHTHI.

YereipéxyroabHuku. [lapamnenorpamm, ero npusHaku M cBomcra. HacTHbie
Clly4au MapajijiesiorpaMMoB (IPsIMOYTOJIBHUK, poMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKass Tpamenusi, €€ CBOWCTBA M IPU3HAKU.
[IpsiMmoyronbHas Tpaneuus.

Meron yasoenus meauassl. LlenTpanbHas cummerpus. Teopema daneca u
TeOpeEMa O IPONOPLUUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TpEyTOobHUKA U Tpanenuu. LIeHTp Macc TpeyrojibHUKa.

[TogoOue TtpeyroapbHUKoB, Kodhduument mnoaodus. Ilpusnaku nomodus
TpeyrojabHUKOB. [IpuMeHeHre Mog00us IpU peLIeHUH TPAKTUYECKUX 3a/1ad.

CpoiicTBa MIomaaed reoMerpudeckux Quryp. D@opMynbl A TUIOMIAAH
TPEYroJIbHUKA, Napajienorpamma, pom6a u Tpaneuuu. OTHOILIEHHE IUIOMIAIeH
noJ00HBIX (uUryp.

Beluucnenue miomanei TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemeHun
PAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO YyIUIa NIPSIMOYI'OJBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXIECTBO. TpuroHomerpuueckue GyHKIUU
yriioB B 30, 45 u 60°.

BnucanHble 1 IEHTpaIbHBIE YIUIbL, YTOJ MEXAY KaCATEIbHON U XOPIOK. Y TIIbI
MEXIYy XOpJaMu M CEeKyllMMHU. BIHCaHHBIE M ONMCAHHBIE YETBIPEXYTOJIBHHUKH.
B3anmuoe pacnonoxenue AByx okpyxkHocteil. Kacanuwe okpyskHocrtei. OOiue
KACaTENbHBIE K IBYM OKPYKHOCTSIM.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS MPOTrpamMMbl yueOHOro Kypca
«Anredpa» xapakTepHU3yrOTCs:

1) naTpuoTHYeCcKOe BOCIMTAHME:

IIPOSIBJICHUEM HHTEpPEca K NPOLUIOMY M HACTOALIEMY POCCHUCKOU
MAaT€MaTHKH, L[IEHHOCTHBIM OTHOIIEHHEM K  JIOCTHXKEHHSIM  POCCHUCKUX
MAaTEMATUKOB U POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO 3TUX
JOCTHXKEHUM B IPYTUX HayKaxX U MPUKJIAJAHBIX cepax;

2) rpaxkIaHCKoOe 1 TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN I'pakIaHWHA U peaTu3alii ero
npaB, MPEJICTABIEHUEM O MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJICHUN, MPOUEAYp TPa)kIaHCKOro obOliecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKHUX MPOOIJIEM, CBI3aHHBIX
C MPAKTUYECKHUM IIPUMEHEHUEM JOCTMIKEHHM HAyKH, OCO3HAHUEM BaXHOCTH
MOPAJIbHO-3TUYECKUX TPUHIHUIIOB B JIESITEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUM MPAKTUUECKUX 3a1ad
MAaT€MAaTUYECKOW HAINPABIEHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOIO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH KU3HU Ui YCHEHIHOW MpodeccCHOHATbHON
NESATEIPHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUyAIBHONU TPACKTOPHHN 00pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K  OMOIIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEHICHUW, pacCyXIEHUH, YMEHUIO BHJIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NNO3HAHUS:

OpPUEHTAIlMEd B JIESATEIBHOCTH HA COBPEMEHHYK) CHCTEMY HAy4HBIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U
oOlecTBa, MOHMMAHMEM MAaTEMATUYECKOW HAyKuM Kak c(epbl 4YelIOBEYECKON
NEATEIIbHOCTH, ATANOB €€ Pa3BUTHS W 3HAYMMOCTH JJIA Pa3BUTHUS LMBWIM3ALINH,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKUA U MATEMATHUYECKOU KYJIbTYPOU KAK CPEICTBOM
NIO3HAHUS MHPA, OBJIAJCHUEM MNPOCTEUIIMMH HAaBBIKAMU HCCIIEIOBATEIBCKON
NEATEIbHOCTH;



6) ¢duzuyeckoe BocnuTaHue, (GOPMHPOBAHHE KYJLTYPbI 30POBbSI H
IMOUMOHAJIBHOIO 0J1IArONMOJIYyYHs:

FOTOBHOCTBIO TNMPUMEHATh MaTEeMaTHMYECKHUE 3HAHWUS B HHTEpEcax CBOEro
3I0POBbsl,  BEJAEHUS  370pOBOro oOpa3a KM3HU  (3IOPOBOE  MUTaHUE,
cOaaHCUPOBAHHBIA PEXKUM 3aHATUM U OTIbIXa, peryispHas Qusnueckas
aKTUBHOCTB ), COPMHUPOBAHHOCTHIO HaBbIKa peIeKCHH, TPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eiOBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTAIlMEH Ha TPUMEHEHUE MaTeMaTHYECKUX 3HAHUH /IS pelieHrs 3a/1a4 B
00JIaCTH COXPaHHOCTH OKPY’KAIOIIEH Cpebl, IJIaHUPOBAHUS IMOCTYIIKOB M OLICHKU
WX BO3MOXHBIX MMOCTEACTBUH TSI OKPYXKAIOIIEH CPebl, OCOZHAHUEM TII00ATEHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTEeH UX pelIeHus;

8) agpanTanusa K M3MEHAINNMCH YCJOBHUSAM COLMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEONPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH uUepe3 MPAKTUYECKYIO JEATEeIbHOCTh, B TOM UUCIIC
YMEHHUE YUUTBCS Yy JPYTHX JIIOJICH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMU U3 OIbITA JIPYTHUX;

HEOOXOJIUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHWM, B TOM YHCIE
dbopMyIUpOBaTh UJIEH, MIOHITHS, TUTIOTE3bl 00 O0BEKTaX U SBJICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JC(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TIaHUPOBaTh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBbI30B, TPEOYIOUIMNA KOHTPMEpP, KOPPEKTHUPOBATH
NPUHUMAEMbIC PEIICHUS U JeWCTBUSA, (OPMYJIMPOBATH M OICHUBATh PHUCKH U
TOCJIeICTBUS, OPMUPOBATH OITBIT.

METANPEAMETHBIE PE3YJIBTATbI

Ilo3naBaTeabHBIE YHuBeEpcCcajlibHbIC y‘lEﬁHLIe I[EﬁCTBPIﬂ

ba3oBblie jiornueckue aeiicTBUA:

e BBIBIIATH U XapaKTEPHU30BaTh CYIECTBEHHBIE NPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHATHI, OTHOLIEHUH MEXIy MOHATUSAMH, (OPMYIUPOBATH
ONpENENeHUs] IOHATUW, YCTAHABIMBATh CYIIECTBEHHBIA  IPHU3HAK
KJlaccu(pUKaluuy, OCHOBAaHUS sl OOOOIIEHUS W CpPaBHEHHUS, KPUTEPHU
IIPOBOJIMMOI0 aHAJIN3A;

e BOCIpPUHHUMATH, (OPMYIUPOBATH U  IPEOOpPA3OBBIBATh  CYXKICHUS:
YTBEPAMUTENIbHBIE M OTPULIATENIbHBbIE, €AWHUYHbIC, YAaCTHbIE WU OOLIME,
YCIIOBHBIE;



BBISIBISITH ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
npoTuBopeursi B (akTax, JaHHBIX, HAOIIOJEHUSX U YTBEPKICHUSX,
npeiaraTh KPUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEH W TPOTUBOPEUHIA;
JienaTh BBIBOJLI C HWCIIONB30BAHUEM 3aKOHOB JIOTHKH, NETyKTUBHBIX U
WHYKTUBHBIX YMO3aKITFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;
pa30upaTh JI0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIHHO HECIOXXHBIC JT0KAa3aTeIbCTBA
MaTeMaTH4YeCKnX (aKTOB, BBICTpAaWBaTh AaPryYMCHTAIUIO, IPUBOIMTH
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCO0 perieHus yd4eOHOW 3ajaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pCIIEHUs, BHIOMpATh HaMOOJEe TMOAXOIANIMN ¢ Yy4ETOM
CaMOCTOSITEITLHO BBIZICIIEHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarejbcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(GopMyIMpOBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, MpolIemy,
CaMOCTOATENIbHO YCTaHaBIIMBaThb MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MTO3ULUIO, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITENIBHO COCTABIIEHHOMY IIJIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOro 00bEeKTa, 3aBUCUMOCTEN 00BEKTOB MEKTY COOOI;
CaMOCTOATENTHLHO (POPMYJIMPOBATH 000OIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
IpOBEAEHHOTO HAONIOIECHUS, UCCIEIOBAHMS, OICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 000OIICHUIA;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE IIPOLECCAa, a TAKKE BBIIBUIATH
IPEITOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nuHpopmanueii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTHh HH(OpMALUHU, JaHHBIX,
HEOOXOUMBIX JJIsl PELICHUS 33/1a4H;

BbIOMpaTh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(}OpMaALUIO Pa3TUYHBIX BUIOB U (POPM IIPENCTABICHHUS;

BbIOMpATh (GOpMy TMpEACTaBICHUS HHPOpPMAUMU U HILTIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JuarpamMmami, HHOM rpadukoil U ux
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh MH(OpPMAIMM MO KPUTEPUSM, NPEIT0KEHHBIM
YUHUTENIEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHUBHBIE YHHBEPCAIbHbIE YUeOHbIE 1edCTBUA:

BOCIIPUHUMATb U Q)OpMYHHpOBaTI) CYXKJICHUA B COOTBCTCTBUM C YCIIOBUAMUA
H 0CIsIMHu O6H_[CHI/I$I, SICHO, TOYHO, I'PAMOTHO BbIpAKaTb CBOIO TOUYKY 3PCHUA



B YCTHBIX ¥ NHMCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOAY PEIICHUs
3aJlaqyu, KOMMEHTUPOBATh MOJYyUYECHHBIN pe3yJIbTaT;

B X0JI¢ 00CYKJIEHUS 3a/1aBaTh BOIIPOCHI TIO CYIIIECTBY 00CYKIaeMON TEMBI,
pOoOJIEMBI, pelIaeMoi 3a/1a4uu, BEICKA3bIBATh UCH, HAIICIICHHBIC Ha TIOUCK
pPEIICHMS, COIOCTaBIATh CBOM CYXKICHUS C CYXICHUSIMH JIPYyTHUX
YYaCTHHKOB JUaiora, oOHapy>KUBaTh Pa3jIMuUe€ U CXOJACTBO TO3HIINH, B
KOPPEKTHOU opMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHNS,
NPEACTABIATh  PE3yJbTaThl  PEIICHHUS  3aja4d,  JKCIEPUMEHTA,
UCCJICJIOBAHMSI, IIPOCKTA, CAMOCTOSITEITLHO BRIOUPATH (JOpMAT BBICTYIUICHUS
¢ yu€TOM 3aj1a4 MPE3eHTAINA U OCOOCHHOCTEH ayIUTOPUH;

MOHNUMATh M UCIIOIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHANBUIY ATEHON
paboThI IPH PEIICHNN YUEOHBIX MaTEMATHUECKHX 3a7ad;

MPUHUMATH 1€ COBMECTHOW JIEATEIbHOCTH, INIAHUPOBATh OPraHU3aIIMIO
COBMECTHOW pabOThl, pachpeAeyiiarTh BUIbI padOT, JIOroBapyBATHCH,
00Cy>KIaTh POIIeCC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYyNmHoBbIX ¢opmax paboTel (0OCyXkaeHUs, OOMEeH
MHEHHUSIMH, MO3TOBBIE IITYPMBI U IPYTHE), BBIMOIHATH CBOIO YacTh pabOTHI
U KOOPAWHHPOBATH CBOM JCHCTBUSA C JPYTUMH YJICHAMH KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOCTO BKJaJa B OOIIMH MPOIYKT IO KPHTCPHUSM,
chOpMyITMPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBHUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1efiCTBUSA
Camoopranusanus:

CaMOCTOSATENILHO COCTAaBJISAThH IUJIaH, AJITOPUTM PEIICHUs 3a/layu (MU €ro
4acTh), BBIOUpATh CIOCOO pEeIlIeHUsI C Y4ETOM HMEIOIIMXCS PECYypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHUPOBATH
BAapUAHTHI pEHIEHUH C Y4ETOM HOBOM MH(OpMaUu.

C&MOKOHTpOJ’lb, AMOIMOHAJIbLHBIN HHTEJIEKT:

BJIAJETh CITIOCO0AMU CaMOTIPOBEPKHU, CAMOKOHTPOJIS MPOIIEcca U pe3ysibTaTa
pELICHUsI MaTEMAaTUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh P PELICHUH 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa ECSITEIbHOCTH OCTABICHHOMN LIEJIN U
YCJIOBUSM, OOBACHSTH MPUUYUHBI JOCTUKEHUS WIM HEJOCTHKEHUS IIEIIH,
HaXOJIUTh OMIMOKY, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.



IHPEJMETHBIE PE3YJ/IBTATDBI

K xoHmy oOydenuss B 9 kJacce oOOyyarOmMHCA MOJYYUT CIEAYIOIINE
peAMETHBIE PE3YIIbTATHI:

Yucua 1 BBIYUCICHUSA

Hcnonb3oBaTh HayvalbHBIE MPEICTABICHUS O MHOXECTBE JIE€MCTBUTEIBHBIX
YuCcell JJIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUYMCICHUH, N300paxaTh JIeHCTBUTEIIbHbBIC
Yyyciia TOYKaMHU Ha KOOPJAMHATHOM IIPSIMOM.

[IpumeHsTh TOHSATHE apU(PMETUYECKOrO0 KBAJpPaTHOTO KOPHS, HAXOJUTh
KBaJ[paTHbIE KOPHHU, MCIOIb3ys MPU HEOOXOIUMOCTH KaJbKYJSTOP, BBIOIHSTH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAAPATHBIE KOPHU, HCIOIb3Ys
CBOMCTBA KOPHEM.

Ucnonb3oBarh 3anucu OONBIIMX U MAJIBIX YKMCENT C MOMOIIBIO JAECATUYHBIX
npo0eit u creneHelt yucna 10.

AuredOpandecKkue BbIPAKEHUS

[IpyuMeHsATh MOHSTHUE CTENEHU C 1ENbIM IOKa3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BBIPAXKECHHI, COAEPKAIINX CTEIIEHU C LEIbIM [TOKa3aTeNIEM.

BrinosHITE TOXIECTBEHHBIE TPeOoOpa30BaHUs PAllMOHATBHBIX BRIPAXKCHUI Ha
OCHOBE MPaBWJI ACHCTBUIN HaJ MHOTOUYICHAMH U alre0pandecKuMu ApoOsMH.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIIH.

[IpumensTh npeoOpa3oBaHus BRIPAXKEHUN ISl pEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTeMaTHUKH, CMEXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHHs] 1 HEPABEHCTBA

Pemiats nuHEHBIE, KBaJlpaTHbIC YpaBHEHUSI W pallMOHAJIbHBIC YpPaBHEHHS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPABHEHUM C IBYMSI IEPEMEHHBIMH.

[IpoBOOUTH MPOCTENIIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YpPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM TrpadUuecKuX MpeicTaBlieHnuil (yCTaHABIUBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEIICHUS, €CIU UMEET, TO CKOJbKO, U
npouee).

[TepexoauTs OT cioBecHON (POPMYIMPOBKM 3agauu K e€ ainredpanyecKoi
MOJENH C TIOMOUIIbIO COCTABJIEHUS YPABHEHUS WM CHCTEMbl YpPaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4Ml MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsTH CBOMCTBA YHMCIIOBBIX HEPABEHCTB JJIsl CPABHEHU S, OLICHKHU, PEIIaTh
JMHENHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh rPaPpUUECKyIO
WJUTIOCTPALIMIO MHOXKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

[ToHumaTe U HUCMOJIB30BaTh (HYHKIIMOHAIBHBIC MOHSATUS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYECHHS), OMPENesITh 3HAUeHHE (DYHKIMH MO 3HAYCHHUIO
apryMeHTa, ONpeAesiTh CBOMCTBA (PYHKITUU 10 €€ rpaduKy.

Ctpouts rpadmKu 31€eMEHTApHBIX (PYHKINUN BUA!



y=k/x,y=x2,y=x3,y=[x|,y= X, OITHCBIBATH CBOICTBA YHCIOBOI byHKIIUN
1o e€ rpaduxy.

Yucia 1 BBIYUCICHUA

CpaBHUBaTh U yNOPAI0YMBATH PAIMOHAJIBHBIE U UPPALMOHATILHBIE YU CIIA.

Brinonusts apudmeTnueckue NelcTBUs ¢ pallMOHAIBHBIMY YHCIIAMU, COUETAst
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBIIIOJIHATh BBIYMCICHUS C MPPAUUOHAIbHBIMU
YUCIIAMU.

HaxonauTh 3HaueHus cTeneHei ¢ neabIMU MoKa3aTeNIIMU U KOPHEHN, BRIUUCISATD
3HAYEHUS YHCIIOBBIX BBIPAKCHUIA.

OKpyrisTh [E€UCTBUTENbHBIE YHWCIIA, BBINOJHATh MPUKUAKY pe3yJibTara
BBIUMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHeliHbIC ¥ KBaJIpaTHBIC YPABHEHUS, YPABHEHUS, CBOJISIIIIUECS K HUM,
npocTeiiue ApoOHO-palliOHANIbHBIE YPAaBHEHUS.

Pemats cuctembl ABYX JIMHEMHBIX YpaBHEHUN C JABYMsI MEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SBISETCS JTUHEUHBIM.

Pemiare TekcTOBbIE 3ajauu  aJreOpamdeckuM CIocoOOM C  MOMOIIBIO
COCTaBJICHHS YPABHEHUS WIIA CUCTEMBI JIByX YPABHEHHUM C IByMs IEPEMEHHBIMH.

IIpoBOaUTE NMpOCTENIINE UCCIIEIOBAHUSA YPABHEHUM M CUCTEM YPAaBHEHWH, B
TOM YHCJI€ C TPUMEHEHUEM TpauiyecKuX MpeCcTaBlIeHUd (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMa YPABHEHUN PELICHMS, €CIIM HUMEET, TO CKOJbKO, W
npoyee).

Pemate nuHeliHBIE HEPABEHCTBA, KBaJpaTHBIE HEPABEHCTBA, HM300pakaTh
pellIeHuEe HEPAaBEHCTB HA YHMCIIOBOW MPSMOM, 3aMMCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiate  cucTEMBl  JTUHEWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpaTHOE HEPABEHCTBO, H300pa)xkaTh PEIICHUE CHUCTEMbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMUCHIBATH PEHIEHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonbs3oBaTh HEPABEHCTBA IPU PEUICHUM PA3JIMYHBIX 3a]a4.

DOyHKUIMHA

PacmosnaBate (yHKIMM u3ydeHHBIX BHAOB. [loKa3pBaTh CXeMaTHYECKU

pacIoaoKeHne Ha KOOPAMHATHOMN IJIOCKOCTH IpaduKoB (GYHKIHHA BUaa: y = kx, y =
kx + b, y=k/x, y=ax2 +bx+c, y=x3, y=\x, y = |r|, B 3aBHCHMOCTH OT 3HAUCHHii
K02 (DUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth 1 n300paxaTh CXeMaTUYECKU TpadUKu KBaAPATUYHBIX (PYHKIUH,
OIMCHIBATh CBOMCTBA KBaAPATHUHBIX (DYHKIUH MO UX rpaduxam.

Pacno3naBate kBagpaTuuHyio QyHKIUIO 10 (HopMylie, TPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX (DYHKLMHA U3 peabHOM XKU3HU, PUBUKH, TEOMETPHH.



YucsioBbIE MOCJI€10BATEILHOCTH M MPOTPeCcCUH

Pacnio3naBaTh apruMeTHIECKYIO M TEOMETPHUUCCKYIO MMPOTPECCUH ITPU PA3HBIX
crioco0ax 3aaHus.

BBITOMHATE  BBIYMCICHHWS C  HWCIOJAB30BaHWEM (OpMysT n-ro dieHa
apru(PMETHICCKON U TEOMETPUICCKOM IMPOTPECCHii, CYMMBI ITEPBBIX N YWICHOB.

N300paxxath dICHBI IIOCICAOBATEIHPHOCTH TOYKAMH Ha KOOPJMHATHOMN
IIJIOCKOCTH.

Pemrate 3amaum, CBsA3aHHBIC C YHCIOBBIMHU IIOCIICIOBATCIBHOCTSIMU, B TOM
quCIie 3aJja4u U3 peajabHOM XKM3HU (C MCIIOIb30BaHUEM KaJIbKYJIATOPA, ITU(PPOBBIX
TEXHOJIOTUH).

Pacnio3HaBaTe OCHOBHBIE BHUIBl YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
IIOJI30BATHCS X CBOMCTBAMU IIPU PELICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKM NEPECEUEHMsS] MEJUaH TPEYrojbHHUKA (LEHTpa
Macc) B peIlIeHUH 3ajau.

Bnaners nonATHeM cpeaHen JIMHUM TPEYTOJIbHUKA U TPAIEHUH, IPUMEHATD UX
CBOWCTBA IPU PELICHUU IeoMeTpruYecKux 3a1ad. Ilons3oBarscsa Teopemon Paieca
U TEOPEMOW O IPONOPLUOHAIBHBIX OTPE3KAX, NPUMEHATb HUX Ui PELICHUA
IIPAKTUYECKUX 3a/1a4.

[IpuMeHATh NpU3HAKU MOJO00US TPEYTOJBHUKOB B PELIEHUU F€OMETPUUYECKUX
3a7ad4.

[Tonb3oBatbest Teopemoii Iludaropa mys peuieHUss TE€OMETPUUYECKUX U
IpaKkTU4YeCKuX 3aaad. CTpOUTh MaTEMATUYECKYIO MOJIEb B IPAKTUYECKUX 3a7a4aXx,
CaMOCTOSITENIBHO JeaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JIJTMHBI.

Bnaners noHATHSIMM CHHycCa, KOCHMHyCa W TaHIE€HCAa OCTPOro yria
IIPSAMOYTOJIBHOIO TpeyroiabHuKa. [101630BaThbCs 3TUMM MOHATUAMU IS PEIICHUS
IIPAKTUYECKUX 3a/1a4.

Boruucnate (pa3auyHbIMUA COCOOAMH) IIOMIAAL TPEYTOIbHUKA M IJIOIIAIN
MHOTOYI'OJIbHBIX ~ (puryp  (IOJIb3ysiCh, TIA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
IIprMeHATH NMOTyYEeHHBIE YMEHUS B IPAKTUYCCKUX 3a1a4ax.

Brnaners NOHATHAMHM BIHMCAHHOTO W LEHTPAJIBHOIO YIJa, HMCIIOIb30BAThH
TEOPEMBI O BIIMCAHHBIX yriax, yriax MEeXIy XOpJaMHu (CEeKYIIHMH) U yIiie MEXIY
KacaTeJIbHOM U XOPJIOU IPU PEIICHUN T€OMETPUYECKUX 3a1ay.

Brnaners NMOHATHEM ONKMCAHHOIO YETBHIPEXYTOJIbHUKA, NPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOIbHUKA P PEIICHUH 3aa4.

[IprMeHATh MOJyYEeHHBIE 3HAHUSI HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJENH JUIS 3a/1a4 PEATbHOW KU3HHU U MMPOBOAUTH COOTBETCTBYIOINE BHIYUCICHUS
C TIpUMEHEHUEM NoJ00us W TPUTOHOMETpUU (TIOJB3YACh, TJe HEOOXOAMMO,
KIBKYJIATOPOM).



TEMATHUYECKOE INTAHUPOBAHHUE

9 KJIACC
Ne HaunmenoBanue pas3ienoB U TeEM IPOrpaMMbI KonnyecTBo yacos DnexTpoHHBIE (IIUPPOBLIC)
/1 Bcero Kontponbeubie | IIpaktuueckue 00pa3oBaTebHBIC PECYPCHI
paboTsI paboThI
bub6nunorexa [IOK
1 Uwucna u Beruncinenus. KBajpaTHeie KOpHU 5
AP p https://m.edsoo.ru/7f417af8
) Uucna v Beruncienus. CTeneHp ¢ 1esIbiM ) bubmuorexa [JOK
roxkasarejieM https://m.edsoo.ru/7f417af8
3 AnrebOpandeckue BbipaxxeHus. KBaapaTHbiid ) bu6mmoreka [JOK
TPEXUIICH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckre BbIPaKESHHUS. 3 bu6mmoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBapaTHbie ’ bu6muoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHMs U HepaBeHCTBA. CHCTEMBI 3 bu6mmoreka [IOK
YpaBHEHHU https://m.edsoo.ru/7f417af8
b K
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 3 uonrorexa [10
https://m.edsoo.ru/7f417af8
bub OK
8 @yHkuuu. OCHOBHBIE MOHATHS 2 nbnnorexa I
https://m.edsoo.ru/7f417af8
bubanoreka LIOK
9 o . Uucnoseie 1
YHKIMH. HCAOBRIC (yHKIMN https://m.edsoo.ru/7f417af8
bu6moreka [JOK
10 [ToBTOpenue u 06001IEeHNE 6
mropeie o HHeHH https://m.edsoo.ru/7f417af8
11 dopMyIbl TIOMAAEH PA3TUIHBIX GUTYP 2
12 OKpy>KHOCTb




OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME



HNOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
No Tema ypoka KonnyecTBo yacos DneKTpoHHbIe HU(POBBIE
/1 Bcero Kontponbnbie | [IpakTnueckue 00pa3oBaTebHBIC PECYPCHI
paboThI paboTsI
. bu6mmotexa LIOK
! Bee aeficTais ¢ ApobsMIt : https://m.edsoclfru/7f43128c
) JlenuMoCTh HaTypajbHBIX YUCE. |
[TpubnmxeHHbIe 3HAUEHUS.
3 Crenens ¢ 1enbIM okasareseM. CTaHaapTHBIN 1 bu6mmoreka [JOK
BHUJI YMCIIa. https://m.edsoo.ru/7f4211de
4 Coneprkanue ydeOHOT0 MaTepHara. 1
5 DopMyJIbl COKPAILIEHHOTO YMHOKEHHUSI. 1 brbmorexa [OK
https://m.edsoo.ru/7f42432a
6 JleticTBus ¢ anredpanyecKuMu JpoOsMu. 1
7 [IpeobpazoBanue HppaATUOHATHEHBIX 1 bu6mmoreka [IOK
BBIPAKCHUI. https://m.edsoo.ru/7f4441ca
2 VYpaBHeHust. OCHOBHBIE METO/Ibl PEIICHUS |
paIMOHATBFHBIX YPAaBHEHHUIHA.
9 HppanmoHanbHble ypaBHEHHUS. 1
10 Harnsgnoe npeacrasinenue nHbopmaIiim. ] bubnmnoreka [JOK
Urenue rpadukoB GyHKIHH. https://m.edsoo.ru/7f4211de
11 OyHKIMH U TpaQUKH. 1 bubamorexa LOK
https://m.edsoo.ru/7f434bbc
12 Jlunetinas pyHKIUA U ee Tpaduk. 1
13 KBanpatnunas ¢pyHkuus u ee rpaduxk. 1




YpaBHeHue runepOobl. Y paBHEHNE

14 OKPY’KHOCTH. Y paBHEHHE C IBYMsI 1
[IEPEMEHHBIMHU.
bubnunorexa [IOK
15 C 78 1
HETCMBL YpaBHeHit https://m.edsoo.ru/7f417af8
16 HepasenctBa. UnciioBble MPOMEKYTKH. 1 bubmorexa [OK
https://m.edsoo.ru/7f41dff2
17 Pemrenne kBagpaTHbIX HEPABEHCTB. MeTox 1
MHTEPBAJIOB.
18 CucrteMbl HEpaBEHCTB. 1 bubmorexa [OK
https://m.edsoo.ru/7f417af8
19 Apudmernueckasi IpoOrpeccHs. 1
20 I'eomeTprueckas mporpeccus. 1
)1 PaBHOGenpenHsbIi TpeyronbHuk. Ero cBolictBa | bubnmuoreka [IOK
U IIPU3HAK. https://m.eds00.ru/8866d880
bu6mnoreka LIOK
CooTHOIIEHUS B IPSIMOYTOJIbHOM
22 1 https://m.edsoo0.ru/88675d32
TPEYTOJIbHUKE.
23 3azauu Ha «CMECH, PaCTBOPBI, IPOLICHTHI. 1
24 3amaun «Ha OBYDKEHUEY. 1
25 3agaun Ha COBMECTHYIO padoTy. 1
26 3agaun «Ha YHCIlIay. 1
bub6nunorexa LIOK
27 I1 . 1
JIOILAH POCTEIX GHTYP https://m.edsoo.ru/7f417e18
28 OxkpyxxHocTtb. KacarenbHas K OKpY>KHOCTH. 1 bubmorexa OK
https://m.edso0.ru/88670800
29 IIpu3Haku paBeHCTBA TPEYTOJILHUKOB. 1




but6mmoreka [IOK

30 [TogoOHbIE TPEYTOJLHUKH. 1
https://m.edsoo.ru/88673a78
31 IleHTpanbHbIC U BIMCAHHBIC YIJIBL. 1 bubmmorexa LOK
https://m.edsoo.ru/7f417¢18
32 YpaBHeHN 1 HEPABEHCTBA C MOIYJIEM 1 buGnnorexa LIOK
P P AYTIEM: https:/m.edsoo.ru/7f419d08
but6mmoreka [IOK
33 VYpaBHEHHsI 1 HEPABEHCTBA C APaMETPOM. 1
https://m.edsoo.ru/7f419d08
34 DNIeMEHTBI CTATUCTUKU U TEOPUU 1
BEpPOSITHOCTEM.
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» AnreOpa, 7 knacc/ Hukonbckuit C.M., [TotanoB M.K., Pemernukos H.H. u
npyrue, AkimonepHoe obiectBo «M3narenscTBo «IIpocBemienue»
» Anre6pa, 8 knacc/ Huxkonsckuit C.M., IToranoB M.K., Pemetaukor H.H. u
npyrue, AkimonepHoe obmectBo «M3narenscTBo «IIpocBemenue»
» Anre6pa, 9 xnacce/ Hukonbckuit C.M., [ToranoB M K., Pemernukos H.H. u

npyrue, AkimonepHoe obiectBo «M3narensctBo «IIpocBeiienue»

METOAUYECKHUE MATEPHAJIbBI JJIAA YYUTEJIA

bub6mmorexa [{OK https://edsoo.ru

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubnuoteka [{OK https://edsoo.ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 327766045235508045123579633876966067016845890643
Bnaneney Muknuda Eneda MuxainosHa

OeicTevTened C03.10.2023 no 02.10.2024



http://www.tcpdf.org

		2023-11-08T06:32:55+0500




