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IMNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBis€TCd OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOIO OOLIEro
oOpa3oBaHMs: OHa 00ECIeUnBaET U3YUCHHUE APYTUX JAUCLUUIUIMH, KaK €CTeCTBEHHO-
HAayyHOro, TaK ¥ TyMaHUTAPHOIO LIHMKIOB, €€ OCBOECHHE HEOOXOAUMO MJis
IPOJ0JKEHUs 00pa30BaHus U B MOBCEIHEBHOM >ku3HU. Pa3BuTre y oOyuaromuxcs
HAy4YHbIX MPEJICTABICHUN O TMPOUCXOKIACHUM M CYLIIHOCTH allreOpanyecKux
abcTpakiui, cnocobe OTpakeHHs MaTeMaTUYeCKOM HAyKOM SIBIIGHUH U MPOILIECCOB
B MpUpPOJE U OOIECTBE, POJIU MaTeMaTHUYECKOrO0 MOJECIUPOBAHMS B HAyYHOM
NO3HAaHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
¥ Ka4e€CTB MBIIIJICHUS, HEOOXOIMMBIX JJIs aJanTallid B COBPEMEHHOM HU(POBOM
oOmectBe. M3yuenue anreOpbl oOecleuyMBAET pa3BUTHE YMEHHs HAOIIOJaTh,
CpaBHMBaTh, HAaXOAWTb 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JICHCTBUSL M BBIBOJMBI,
(dopmynupoBath yTBepKAeHUI. OCBOEHUE Kypca anredpbl 00eCeurnBaeT pa3BUTUeE
JIOTUYECKOTO MBIIUICHUS OOYYalolMXCs: OHU MCHOJBb3YIOT JAECIYKTUBHBIE U
MHAYKTUBHBIE pacCyXJeHus, 0000IeHNe 1 KOHKPETU3aIHio, abcTparupoBaHue u
ananoruto. OOyuenume  anrebpe  TpenanonaraeT  3HAYUTENBHBIA  O0BEM
CaMOCTOSITENIbHOM  J1€ATEIbHOCTH OOYyYarolUXCsl, IO03TOMY CaMOCTOATEIbHOE
pelIeHue 3a7a4 SIBIsieTCs peaju3aluen 1eaTeIbHOCTHOTO MPUHIINIA 00YYEHUS.

B crpyktype mnporpammbl yueOHOro kypca «Anredpa» uisi OCHOBHOTO
o0miero o6pa3oBaHHusi OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANYECKHE
auHuK: «Yucna U BeIYMCIEHUSY, «ANreOpandeckue BhIpaKEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxkgas U3 3THX colepiKaTeabHO-METOIUYECKUX
JIMHUM Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJCHUCTBY C
JpPYTUMHU €ro JuHusAMU. B Xozme wu3ydeHus ydyeOHOro Kypca oOydarouumcs
IPUXOJIUTCS JIOTHUECKH PacCy’KIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3W ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOPbIE OCHOBBI JIOTMKM, NPEJCTaBICHHBIE BO BCEX OCHOBHBIX pasjernax
MaTeMaTU4eCKOro o0pa3oBaHusl U CHOCOOCTBYIOIIUE OBJIAJCHUIO OOYyYaIOIIUMUCS
OCHOB  YHUBEpCaJIbHOro Maremaruueckoro s3bika. CopepxarenbHol U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro
UHTETPUPOBAHHBINA XapakKTep.

Conepxxanue nuHUM «Yucna M BBIYUCICHHS CIYKUT OCHOBOM ISt
JANbHEHMIIEro U3y4YeHUss MaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIMUXCS
JIOTUYECKOT0 MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HAaBBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE NMOHATHSA O YMCIIE HAa YPOBHE OCHOBHOI'O 00OILIEro oOpa3oBaHus
CBS3aHO C pAIMOHAIBHBIMU M HPpAIMOHATBHBIMU YHCIaMHU, (HOPMUPOBAHHUEM



MPEJICTABICHUM O JIEMCTBUTEILHOM YMCJE. 3aBEPUICHUE OCBOCHMUS YHCIOBOU
JIMHUU OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHMUIO.

CopnepxaHue IByX anreOpandecKkux JIMHUN — « AJITeOpanyecKue BhIPAKCHUS
U «YpaBHEHUSI U HEPABEHCTBA» CIMOCOOCTBYET (DOPMUPOBAHUIO Yy OOYHAIOUIUXCS
MaTEMaTUYECKOTO armapara, HeOOXOJAMMOTro /i pelieHUs 3aJad MaTeMaTHKH,
CMEXKHBIX TMPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 00ImIero oOpa3oBaHus Y4YeOHBIH MaTepual TPYNIUPYETCS BOKPYT
palMOHANIbHBIX BhIpaKeHUN. AnreOpa JEMOHCTPUPYET 3HAUEHHUE MAaTEeMaTUKHU KakK
SI3bIKA I TIOCTPOCHUSI MATeMAaTUYECKUX MOJIENICH, OMUCAHUS MPOIECCOB H
SBJICHUM peanbHOTO MHpa. B 3amaum oOydeHust anreOpe BXOIAT TakxKe
nanbHeilee pa3BUTHE AJNTOPUTMUYECKOTO MBIIUICHUSA, HEO0O0XO0AUMOro, B
YaCTHOCTH, JJIsI OCBOCHHSI Kypca HWH(POpPMATHKHU, W OBJAJEHHUE HaBBIKAMHU
JNEIYKTUBHBIX paccyxkaeHui. [IpeoOpaszoBanrne CUMBOJIBHBIX (DOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUS, CHOCOOHOCTEH K MAaTEMAaTHIECKOMY TBOPYECTRY.

Conepxanue GyHKIHOHATHHO-TPAPUIECKON TMHUM HAIIEJICHO Ha MOJy4YeHUE
oOy4JaronMMucs 3HaHU 0 (PYHKIMSAX Kak Ba)KHEHIIEH MareMaTHuecKol MOojenu
JUISl OTIMCAaHUsSI U UCCJIeI0BaHUsI PA3HOOOPA3HBIX MPOIECCOB U SIBICHUM B MPUPOJIC
u obmecTtBe. M3ydyeHne marepuana crocoOCTBYET Pa3BUTHIO Yy OO0y4aroIIUXCs
YMEHHSI UCIIOIb30BaTh PA3IMUHbIE BbIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIOBECHBIC, CHUMBOJHUYECKHE, Tpaduueckue, BHOCUT BKJIal B (HOpMHpPOBAHHE
NpEACTaBICHUM O POJIM MATEMATHUKHU B PA3BUTHUU IUBUIIN3AIMHU U KYJIbTYPBHI.

CornacHo ydeOHOMY IUlaHy B 7-9 kjaccax H3ydaeTcsi y4eOHBIM Kypc
«AnreOpa», KOTOPBIM BKIIOYAECT CIEAYIONIME OCHOBHBIC Pa3/eNibl COACPKAHUS:
«Yucna ¥ BBUHUCICHUS», «ANreOpanueckue BBIPAKCHUS», «YpaBHEHUS U
HEpaBEHCTBa», « DyHKINW.

Ha uzyuenue yuebHoro kypca «Anredpa» otBoautcs B 8 kiacce — 136 yaca
(4 yaca B HEJZIEIIO).



COJEPXAHUE OBYUYEHUA
8 KUIACC

Yuciia 1 BBIYUCTICHUSA

KBagpatueiii kopenb u3 uucia. [loHarue o0 uppalMoOHAIBLHOM YHCIIE.
Hecstuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBoiicTBa apuMeTUIECKUX
KBa/IPATHBIX KOPHEW M X MPUMEHEHHE K MPEoOPa30BAHUIO YMCIIOBBIX BBIPAKEHUN
Y BBIUHUCJICHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenenb ¢ LETbIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAS 3alUCh YHUCIIA.

Auire0OpanvecKue BbIPaKEeHU

KBagpaTHplii  TpEXuieH, pa3oKEHHE KBAaJPAaTHOrO TpPEXWIEHA Ha
MHOXHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckod JpoOu.
CrnoxeHve, BBIYUTAHHE, YMHOXXCHHE, [IeJICHHE alreOpamdecKux ApoOer.
PanonansHbIe BRIpaXEHUS U UX MPE0Opa3OBaHHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmysa KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOAAIINUXCS K JMHENHBIM U KBaJAPATHBIM.
[Ipocreiine qpoOHO-palMOHANbHBIE YPABHEHUSI.

I'paduueckas uHTEpIpeTalisl YpaBHEHHUI C ABYMS MIEPEMEHHBIMU U CHUCTEM
JVMHEVMHBIX YPAaBHEHUW C JABYMsl IE€pEeMEHHBIMH. lIpumepsl pelieHus cucrem
HEJIMHEWHBIX YPABHEHUN C IByMsI IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a/1a4 anreOpandyeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U WX CBOMCTBA. HepaBEeHCTBO ¢ OAHON NMEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
Cucrembl TMHEHHBIX HEPABEHCTB C OJIHON NIEPEMEHHOM.

DOyHKIMHA

[Tonsitue ¢ynknuu. OOMACTh ONpENeNeHus] U MHOXKECTBO 3HAYEHUU
dbynknun. CiocoOb! 3a1anust PyHKITUH.

I'paduk pynkumunu. Yrenue cpoiicTB pynHkuuu mo e€ rpaduxy. [Ipumepsr
rpa@uKoB (QYHKIHMI, OTPAKAIOIINUX PEATIbHBIE IPOLECCHI.

OyHKIUM, OIMUCHIBAIONIME TIPAMYHD M OOpaTHYIO MNPONOPIIHMOHAIBHBIC
3aBHCHMOCTH, HX rpaduki. OyHkmun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHrnEe YpaBHEHUI U CUCTEM YPaBHEHUI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA [POI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«Anre0Opa» XapaKkTepU3yOTCs:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJIEHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PeAU3aluU €ro
npaB, MPEICTABIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakIaHCKOro oOiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHUM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX IPUHLHUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOI'O
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU I YCHEUTHOW MpogecCHOHaIbHON
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOECHUEM MHANBHUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3aJad, PEUICHWI, pacCyXJCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOTI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOU
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA WM 3HAYMMOCTH Ul Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTe€MaTUYECKOU KyJIbTYpOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOErO
3I0pOBbS, BEJAEHUA  370pOBOro  oOpa3a JKM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTb), C(POPMHPOBAHHOCTHIO HaBbIKa pedIEKCUHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOTro K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00JIAaCTH COXPAHHOCTH OKPYXKaIoIIeH cpeapl, IUIaHUPOBAHUS TIOCTYIIKOB U
OIICHKH MX BO3MOXHBIX MOCJIEACTBUN Il OKPY’KAIOIIEH Cpeibl, OCO3HAHUEM
I00aJIBLHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIeM U MyTeH X pelieHus;

8) agpanranusa K M3MEHAKINUMCH YCJIOBHAM COUHMAJBHON U NMPHUPOIHOU
cpenabl:

FOTOBHOCTBIO K JCUCTBUAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy NPYTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHHUSAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTYyalldl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIC pelIeHUus] U JeHCTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U

NOCJIeICTBUSA, (OPMUPOBATH OIBIT.
METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble 1ornueckue aAeiicTBM:

e BBIABIAATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHUYECKHUX
00BEKTOB, TOHATHHA, OTHOIICHWW MEXIy MOHATHAMH, (HOPMYJIHUPOBATH
OTIpeie/ICHUS] ~ TMOHSATHUW, YCTAHABIIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(UKaIi, OCHOBAaHUS JUIsl OOOOIIEHUS M CPAaBHEHHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIPUHUMATH, (HOPMYIHpPOBATH H  MPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTEILHBIE W OTPUIIATCIbHBIC, €AWHUYHBIC, YacCTHBIE M 0OIIue,
YCIIOBHEIE;



BBISIBIISITh ~ MAaT€MAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISIBJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNIL;

JIenaTh BBIBOABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTHH;
pa30OupaTh JI0Ka3aTeIbCTBA MATEMATHYCCKUX YTBEPKICHUN (TIPSIMBIC U OT
IPOTUBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIIOXKHBIE JOKA3aTEeIbCTBA
MaTeMaTU4eCcKuXx (aKTOB, BBICTPAWBATh APTYMEHTAIUIO, MPUBOIUTH
PUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHus: y4eOHOW 3amaun (CpaBHMBATh HECKOJBKO
BapUAHTOB pEIICHUSA, BBHIOMpaATh HaWbOoNee MOAXOAANMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

Ba3oBble ucciiegoBareLCKHe 1eCTBUA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIEN0BATEIbCKUM WHCTPYMEHT IMO3HAHMS,
(GbopMyIHMpOBaTh BOIMPOCH], (UKCHUPYIOIIME MPOTUBOPEUUE, MpodIeMy,
CaMOCTOSATENIbHO YCTAaHaBIMBaTh WMCKOMOE W JaHHOE, (OpMHUPOBATH
TUTIOTE3Y, apTYMEHTUPOBAThH CBOIO MTO3UIIUI0, MHCHHCE,

MPOBOJUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECJIOKHBIN
OKCMIEPUMEHT,  HEOONBIIOE  WCCIEAOBaHHWE IO  YCTAaHOBJICHHUIO
OCOOCHHOCTE MaTeMaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSTENIbHO (OPMYITHPOBATH 0OOOIICHHS W BBIBOJBI TIO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKKe BBIABUTATH
MIPETOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTH WH(OpMAIuuM, JTaHHBIX,
HEOOXOIMMBIX JJIsl PEIICHUS 3a/auH;

BBIOWPATh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUYHBIX BUIOB B (OPM IIPEICTABIICHHUS,

BBIOWpaTh GopMy TMpeACTaBiICHUS HWH(POpPMAIMM U HWLIIOCTPUPOBATH
perniaemMble 3a/ladyd  CXeMaMH, JIuarpaMMaMm#, WHOM rpadukod U HX
KOMOMHAILIMSIMHU;

OIICHUBATh HAA&KHOCTh HMH(POpPMAIUKA IO KPUTEPHSIM, TMPEITOKESHHBIM
yUHTENIEM WIH CHOPMYITHUPOBAHHBIM CaMOCTOSTEIBHO.

KoMMmyHMKATHBHBIE YHHBeEpPCAJbHbIE YYeOHbIe NeiCTBUA:



BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCIOBUSIMHU U IETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBhIpaXKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS II0
XOJly peIIeHus 3a/1a4i, KOMMEHTHPOBATh TOJyYCHHBIN PE3yJIbTAT;

B X0J1¢ 0OCYKJIEHUS 3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYK/1aeMON TEMBI,
poOJIeMBbI, pelraeMoi 3a/1auv, BHICKa3bIBATh HJICH, HAIICIICHHBIC HA TIOWCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXKJICHHUS C CYXICHHSAMH JAPYTHX
YYaCTHHKOB JHaora, OOHApY>KWBAaTh Pa3IMYUe W CXOACTBO TO3MIUH, B
KOppeKkTHOU popme hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,;
NPEACTaBIATh  pe3yJbTaThl  PEIICHHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCIICJIOBAHMSI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C yIETOM 3aJ1a4 MPE3CHTAIIMU U OCOOCHHOCTEH ayAMTOPHH;
MOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIUBUIYAIbHOW pabOThl TPH PEIMIEHWH YYEOHBIX MaTEMaTHYCCKUX
3ajay;

NIPUHUMATH 1EJIb COBMECTHOW JCSATEIbHOCTH, TUIAHUPOBATh OPTraHU3aIINIO
COBMECTHOM pabOThI, pacmpeaenarTb BHALI pabOT, IOTOBapHUBATHCH,
0o0CcyXm1aTh TPoIecC U Pe3ynabTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX
JIIO/ICH;

y4acTBOBaTh B TPYNNOBBIX ¢opmax paboTel (0OCyX)aeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC INTYPMbI M JIPyTHE), BBINOJHATH CBOKO YacTh
pabOThI M KOOPIUHUPOBATH CBOM JICUCTBUS C APYTUMHU WICHAMH KOMaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATH IUJIaH, AJITOPUTM PEICHUs 3ajadyu (WJId ero
4acTh), BBIOMpATh CIOCOO pEmIeHUs C y4ETOM HMEIOIIMXCS PECYypPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

BIAJCTh CIOCOOAMH  CaMOTNPOBEPKH, CAMOKOHTPOJI TMpolecca |
pe3yJibTara peleHnusl MaTeEMaTHIeCKOM 3a/1auu;

NpEABUIIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MpPH PELICHUU
3a7la4l, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, HAWICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE PE3yJbTaTa JEATEIbHOCTU MOCTABICHHOW LIENU
U YCJIOBHSM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTHKECHUS 11EJTH,
HAXOJUTh OIMHUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K kxoHiy oOydeHuss B 8 kJiacce oOydYarolIMiicsi TMOJYYHUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucaa 1 BIYMCICHUA

Hcnonp30BaTh HadalbHBIE IPEICTABICHUS O MHOXECTBE JIEWCTBUTEIBHBIX
YHUCeN ISl CPAaBHEHMSI, OKPYTJICHUS U BBIYUCIECHUN, N300pakaTh ACHCTBUTEIbHBIC
YyCJIa TOYKaMHA Ha KOOPJAWHATHOU MPSAMOM.

[Ipumenaty moHATHE apuUMETUUECKOrO0 KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHU, UCIIOJIB3YS MPHU HEOOXOAUMOCTH KaJIbKYJSITOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUMX KBAApPATHBIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEHN.

Hcnonp3oBaTh 3amnucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JECATUYHBIX
npo0eii u creneHeit yucia 10.

AsreOpandecKkue BbIPAKEHUS

[IppuMeHATP NOHATHE CTENEHW C LENbIM  ITOKAa3aTEJIEM, BBINOJIHATH
npeoOpa3zoBaHus BbIPAXKEHU, COAEPKALUX CTEINEHH C LIEJbIM 0Ka3aTeIEM.

BrIMONHATE TOXIIECTBEHHBIE MPEOOpPA30BaHUS PAIIMOHAIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOUJICHAMH U alre0pandyecKuMu ApoOsiMu.

PacxitanpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOXKUTEIIH.

[IpumeHnsaTh npeoOpa3oBaHus BbIPAXKEHUH I PEeILICHUs pa3IMYHbIX 3a7a4 U3
MAaTE€MaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewars 5MHEHBIE, KBApAaTHBIE YPABHEHUS U PallMOHAIIbHBIE YpPaBHEHMS,
CBOJSIILIMECS K HUM, CHCTEMBI IByX YPaBHEHUH C IByMs IEPEMEHHBIMHU.

[IpoBOaUTE MpOCTENIINE UCCIIETOBAHUSA YPABHEHUM U CHCTEM YpPaBHEHUM, B
TOM YHCJIe C TPUMEHEHHEM TrpaduuecKuX MpeCTaBIeHUN (yCTaHABINBATh, UMEET
JY YpaBHEHUE WIM CHCTEMa YPAaBHCHUM PELICHUS, €CIIM UMEET, TO CKOJIBKO, W
nmpouee).

[TepexoauTh OT cioBecHOM (OPMYITUPOBKM 3ajauu K €€ anredpandeckoit
MOJZENU C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBI YpPaBHEHUU,
UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4H IIOJIYYEHHBIN PE3ysIbTaT.

[IprMeHSATh CBOWCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OLCHKH,
pelaTh JMHEMHbIE HEPABEHCTBA C OJHOM NMEPEMEHHOM U MX CHUCTEMBI, JaBaTh
rpa@uyuecKyr0 WJUIIOCTPALIMI0 MHOXKECTBA PEIICHWH HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKIMHA

[ToHumaTh ¥ UCMONB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS U A3BIK (TEPMHHBI,
CUMBOJINUECKHE O0O03HAYECHUsI), ONPENCTsATh 3HaYeHUE (YHKIMU MO 3HAYCHUIO
apryMeHTa, ONpeAeNsTh CBOMCTBA (YHKUIUHU O €€ rpaduKy.



Ctpouts rpaduku dJIeMEHTapHBIX (QYHKIIMI BUIA:
y=k/x,y=x2,y =x3,y = [x|, y = VX, OIHCHIBaTh CBOWHCTBA YHCIOBOI
byHKIIMH 110 €€ TpaduKy.



8 KVIACC

KoanuyecTBO 4acos

HaumenoBanmue ICKTPOHHbIC
Ne (uugposbIe)
pa3aesioB U TeM Kontpoasnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTejbHbIE
NPOrpamMmbl padoThI padoThI
pecypchl
! Yucna ¥ BEIUUCICHHS. )5 bubnunoreka [IOK
KBanparubsie KopHU https://m.edsoo.ru/7f417af8
Yucna v BBIYUCICHHUS. Eu6 OK
2 CreneHs ¢ 1EeNbLIM 7 nosmorexa I
https://m.edsoo.ru/7f417af8
noKasaTeyieM
Anrebpanyeckue
3 BBIPAKEHUS 5 1 bubmorexa TIOK
X oo https://m.edsoo.ru/7f417af8
BaJIpaTHBIN TPEXUJICH
Anrebpanyeckue Eu OK
4 BBIPAXKEHHUSI. 25 1 nommoreka [
Adre6 5 https://m.edsoo.ru/7f417af8
areOpanyeckas Ipo0b
YpaBHeHus u
5 HEPABEHCTBA. 15 | Bubmuoreka [JOK
KBanparnsie https://m.edsoo.ru/7f417af8
ypaBHEHUs
YpaBHeHuUs U Bu6 OK
6 HepaBeHCTBA. CHCTEMBI 13 mommorea 11
paBHEHH https://m.edsoo.ru/7f417af8
ypaBHEHUH
YpaBHeHUd U Eu6 OK
7 HEPaBEHCTBA. 12 1 uosmoreka L1
H https://m.edsoo.ru/7f417af8
€paBeHCTBa
8 ®yukiuu. OCHOBHBIE 5 bu6mmoreka [IOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

MOHATUA https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yuciosbie 9 bu6nuorexa IIOK
byHKIIUN https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME M 20 bubnuotexa [JOK
000011IEHNE https:/m.edsoo.ru/7f417af8
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoaunvecTBo yacos DJIeKTPOHHDBIE
Nen/m | Tema ypoka Konrpoasbusie | IlpakTuyeckue Aara unppossre
Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIC
padoThI padoTbI
pecypcsbl
| IToBrOopenue. Pemenne 3ana4 Ha |
ITOBTOPEHME MaTepraina 7 Kiacca.
5 [ToBTOpenue. Pemenne 3a1ay Ha |
IIOBTOPEHME MaTepuaia 7 Kiacca.
3 IToBrOopenue. Pemenne 3aaad Ha |
MOBTOPEHHE MaTepuana 7 Kiacca.
4 IToBropenue. Pemenne 3aga4 Ha |
IIOBTOPEHME MaTepraia 7 Kiacca.
5 Anrebpanueckue 1poou. OCHOBHbBIE 1
TTOHSITHSL.
6 Anrebpanueckue npodu. OCHOBHBIE 1
TIOHSITHSL.
. Anrebpanueckue apodu. OCHOBHOE |
CBOMCTBO ayiredpandecKkoit Tpoou.
2 Apudmernueckue 1podu. OCHOBHOE |
CBOMCTBO ayireOpanveckon Apoou.
Pemenue 3a1a4 Ha MprUMEHEHNE
9 OCHOBHOT'O CBOMCTBA aJIreOpandecKon 1
IpoOH.
10 Crno)xeHue ¥ BRIYMTAHUE aNTreOpandecKux |

Jipo0eli ¢ OIMHAKOBBIMHU 3HAMEHATEIISIMH.




11

Crno)xeHHe 1 BRIYUTAHUE aIreOpandecKux
Jipo0eli ¢ OTMHAKOBBIMHU 3HAMEHATEIISIMH.

CrnosxeHue v BIYUTaHUE APOOEii ¢

12 OJIMHAKOBBIMH 3HAMCHATEIISIMHU.

13 BxonHas kKoHTposbHas paboTa 1o Teme:
"IloBTOpeHune"

14 Crno)xeHue ¥ BRIYMTAHUE aNTreOpandecKux
JpoOeli ¢ pa3HbIMU 3HAMEHATEIISIMH.

15 CrnosxeHue ¥ BBIYUTAHUE aNreOpanvdecKux
Ipo0eii ¢ pa3HBIMUA 3HAMEHATEIISIMH.

16 CrnosxeHue 1 BIYUTAHUE aNreOpandeckux
Ipobeii ¢ pa3HbIMU 3HAMEHATEISIMH.

17 Crno)xeHue ¥ BRIYUTAHUE aNTreOpandecKux
nIpoOeli ¢ pa3HBIMU 3HAMEHATEIISIMH.

13 CrnosxeHue v BIYUTaHUE APOOEii ¢
pa3HBIMH 3HAMECHATEIISIMHU.
YMHOKEHUE U JIeNIeHHe anredpandeckux

19 npobeii. Bo3BeaeHue anredpandeckoi
JIpoOH B CTETICHb.
YMHOKEHUE U IeTICHNE aIreOpandecKux

20 npoOeii . Bo3penenue anredpanyeckon
JIpOoOH B CTEIICHb.
YMHOKEHHE U IeJIeHUE aNre0panyecKux

21 npobeil. Bo3Benenue anredpandeckoit
JIpoOH B CTEIICHb.
YMHOKEHUE U JISTICHHEe aNreOpandecKux

22 npobeit. Bo3enenue anredbpanyeckon

JIPOOH B CTETICHb.




[IpeobOpazoBanue paloOHATBHBIX

23 .
BBIpa)KEHUII.

24 [TpeoOpa3oBanue paroOHATBHBIX
BBIPaKCHUM.

)5 ITpeoOpa3oBaHue pariOHAIBHBIX
BBIPaKCHUM.

26 [IpeoOpazoBanne anredpanyecKux
BBIPaKEHU.

7 [TpeoOpaszoBanue anredpandeckux
BBIPaKCHUM.

HrtoroBelii ypok 1o Teme:

28 "Anre6panyeckas Apods. JleiicTBus ¢
anreOpandeckuMu Apoosmu”
KonTponbhas pabota no teme: "

29 Anrebpanyeckas 1poOb. JleiicTBus ¢
anredpandecKuMu apoosmu”

30 [lepBbIe mpencTaBIeHHs O pAIlHOHATBHBIX
YpaBHEHHSIX.

31 [TepBble mpeacTaBaeHUs O pallMOHATBHBIX
YpaBHEHHSIX.

1 ITepBble mpeacTaBaeHNs O pallMOHAIBHBIX
YPaBHEHMSIX.

13 CreneHp ¢ OTpUIIATEIbHBIM LETBIM
MoKa3aTeseM.

14 CreneHb ¢ OTpULIATEIbHBIM LIETBIM
MoKa3aTeseM.

35 PanmonanbHble yncia.

36 ITonsiTHE KBaAPAaTHOTO KOPHS U3




HCOTPULATCIIBHOTO YHCJIa.

IlonsTue KBaApPAaTHOI'O KOPHS U3

37 HEOTPULIATEIILHOTO YUCIIA. !
13 HppatumonansHble Yuca. 1
JleficTBUTENIbHBIC YHCIIA.
39 CBolicTBa KBaJpaTHBIX KOPHEH. 1
40 CBoiicTBa KBaJIpaTHBIX KOPHEH. 1
[IpeoOpa3zoBaHme BBIpAXKEHUH,
41 COZIEpIKAIIMX ONEPALMIO W3BICYEHUS 1
KBaJIPaTHOT'O KOPHSI.
[IpeoOpa3oBaHue BBIpAXKEHUH,
42 coJiepKalIuX ONEPAINIO U3BJICUCHUS 1
KBaJPaTHOTO KOPHSI.
[Ipeobpa3oBanue BbIpaXeHUH,
43 COJIEprKalMX ONEepaLUI0 N3BICUEHUS 1
KBaJPaTHOTO KOPHSI.
[IpeobOpazoBanue BhIpaKEHUH.
44 COJIEpIKaIlIMX OINEPaINIO U3BJICUCHUS 1
KBaJpPaTHOT'O KOPHSI.
45 Kontponbnas padota mo teme: " |
KBanpaTtHblii KOpeHb U €ro cBocTBA"
46 @OyuKIus 1 e€ cBoiicTBa U rpaduk. 1
47 OyHK1us, e€ CBONCTBA U TpaduK. 1
48 Mopnynp A€MCTBUTEIBHOTO YHCIIA. 1
49 Moaynb A€HCTBUTENBHOTO YKCTIA. 1
50 Monaynb IeMCTBUTENBHOTO YUCa 1
51 Oynknusa y=kx2, e€ cBoiicTBa u rpadux 1




52 Oynkuus y=kx2, e€ cBoiicTBa u rpaduxk. 1
53 @ynkius y=kx2 , e€ cBoiicTBa U rpauk. 1
54 Oynkuus y=k\x, e€ cBoiicTBa U rpaduk. 1
55 Oynkius y=k\x, e€¢ cBoiicTBa 1 rpaduk. 1
56 Oynknusa y=k\x , e€ cBoricTBa U rpaduk. 1
Kak moctpouts rpaduk ¢pyHKIMN
57 y=f(x+1), eciu u3BecTeH rpadux 1
¢ynxun y=f(x).
Kak noctpouts rpaduk pyHKIuN
58 y=f(x+]) , ecnu u3BecreH rpadux 1
¢bynkuun y=f(x).
59 Kax moctpouts rpadux y=f(x+1), ecnu 1
u3BecTeH rpaduk pyHkuun y=f(x)
Kak noctpouts rpaguk pyHKIUN
60 y=f(X)+m, ecau usBecTeH rpapux 1
byskun y=f(x).
Kak moctpouts rpaduk ¢pyHKIuu
61 y=f(x)+m, ecnu u3BecTeH rpapux 1
¢ynxun y=f(x).
Kak moctpouts rpaduk GyHKIUU
62 y=f(x)+m, ecnu uzBecTeH rpapux 1
¢bynkuun y=f(x).
Kaxk moctpouts rpaduk GyHKIIHH
63 y=f(x+1)+m, ecnu u3BecTeH rpaduk 1
¢bynkuun y=f(x).
Kak noctpouts rpapuk ¢pyHKIUN
64 y=f(x+1)+m, ecnu u3BecreH rpaduk 1

bynkmun y=f(x).




Kak noctpouts rpapuk pyHKIUSA

65 y=f(x+1)+m, ecniu u3BecteH rpaduk
byskun y=f(x).

66 @ynxuus y=ax2+bx+c, eé cBoiicTBa u
rpaduk.

67 Oynkuus y=ax2+bx+c, e€ cBoiicTBa u
rpadux.

68 @Oynkuus y=ax2+bx+c, eé cBoiCTBa U
rpaduxk.

69 ®ynxuuns y=ax2+bx+c, eé cBoiictBa u
rpaduk.

70 I'paduueckoe penieHre KBapaTHBIX
YPaBHEHHUHU.

71 I'padmueckoe penieHne KBapaTHbIX
YPaBHEHHUH.
Konrponbnas padora no teme:

72 "KBagparuunast pyHkuus . DyHKuus
y=Kjx"

73 KBanpatnsle ypaBHeHUs1. OCHOBHBIE
HIOHSITHSL.

74 KBanpatusie ypaBHeHUs1. OCHOBHBIE
MIOHSTHS.

75 @opMyIbl KOPHEN KBAaIPaTHBIX
YpaBHEHUM.

76 @opMyIbl KOPHEN KBaJpaTHBIX
YPaBHEHHUHU.

77 ®opmyJibl KOPHEN KBaJAPATHBIX

YpaBHEHUU.




78

PannoHaneHbIe ypaBHEHHS.

1
79 PannoHanbHbIC ypaBHEHHS. 1
80 PannoHaneHbIe ypaBHEHHS. 1
81 PannoHanbHbIe ypaBHEHHS. 1
PanyonasnbHble ypaBHEHUS KaK
82 MaTeMaTUYECKUE MOJIEIHN PEATIbHBIX 1
CUTYyaLUH.
PanmonanbHble ypaBHEHUS Kak
83 MaTeMaTHYECKUE MOJIEIN PEATbHBIX 1
CUTYyallUM.
PannonaneHble ypaBHEHHS Kak
84 MaTeMaTUYeCKHE MOJIEIN pPeabHbIX 1
CUTYyalUi.
PanmonanbHble ypaBHEHHs Kak
85 MaTE€MaTHYECKUE MOJIEIU PEAIBHBIX 1
CUTYyalLlUM.
26 Emé ogna ¢popmyina KopHell KBapaTHOTO 1
ypaBHEHHUS.
%7 Emgé ogna dhopmyna kopHE# KBaipaTHOTO |
YpaBHEHHSI.
28 KonrponbHas padora no teme: " 1
KBanpathsle ypaBHeHus"
89 Teopema Buera u e€ nprumeHeHuUe. 1
90 Teopema Buerta u e€ npumeHeHue. 1
91 Teopema Buera u e€ npumeHeHue 1
92 HppatmonanbHble ypaBHEHHUS. 1
93 UppannoHanbHbie ypaBHEHUS. 1




94

HppaunroHanbHbIe ypaBHEHHUS.

1
95 UucioBble HEPABEHCTBA. 1
96 UucnoBble HEPABEHCTBA. 1
97 YucnoBble HEPABEHCTBA. 1
98 UucnoBbie HEPAaBEHCTBA. 1
99 Pemennie nTMHENHBIX HEPABEHCTB. 1
100 Penienue muHEWHBIX HEPABEHCTB. 1
101 Pemenne TMHENHBIX HEPAaBEHCTB 1
102 Pemienue kBagpaTHBIX HEPABEHCB. 1
103 Pemenuie kBajipaTHBIX HEPABEHCTB. 1
104 Pemienue kBagpaTHBIX HEPABEHCTB. 1
105 Pemenuie kBajpaTHBIX HEPABEHCTB. 1
IToBTOpEHNE OCHOBHBIX MOHATUN U
106 METOJO0B KypcOB 7 U 8 KJIacCOB, 1
000011IeHIe 3HAHUI.
[ToBTOpEHNE OCHOBHBIX MOHATHI U
107 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
0000111eH1e 3HAHUH .
[ToBTOpEHNE OCHOBHBIX MOHATHI U
108 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
0000111eH1E 3HAHUI.
[ToBTOpEHNE OCHOBHBIX MOHATHH U
109 METOJIOB KypCOB 7 U 8 KJIaCCOB. 1
O06006111eH1e 3HaHUI.
[ToBTOpEHNE OCHOBHBIX MOHATHI U
110 METOJOB KypCOB 7 U 8 KJIacCOB. 1

O00011eH1E 3HAHUIA.




111

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJIOB KypcOB 7 U 8 KJIaCCOB.
O06001IeHEe 3HAHUI.

112 [ToBTOpEHME. 1
113 [ToBTOpEHME. 1
[ToBTOpEeHNE OCHOBHBIX MOHATHI U
114 METOJ0B KypcOB 7 U 8 KJIacCOB, |
00001menne 3Hauuii. IToaroroBka x
Bcepoccutiickoii mpoBepoyHOii paboTe.
[ToBTOpEeHNE OCHOBHBIX MOHATHH U
115 METO/OB KypcoB 7 u 8, 0000111eH1e |
3Hanuil. [loaroroska k Beepoccuiickon
IIPOBEPOYHOI paboTe.
116 Hrorosast koHTposbHas padota. BIIP. 1
117 [ToBTOpEHME. 1
118 [ToBTOpEHME. 1
119 [ToBTOpEHME. 1
120 [ToBTOpEHME. 1
121 [ToBTOpEHME. 1
122 [ToBTOpEHME. 1
123 [ToBTOpEHME. 1
124 [ToBTOpEHME. 1
125 [ToBTOpEHME. 1
126 [ToBTOpEHME. 1
127 [ToBTOpEHME. 1
128 [ToBTOpEHME. 1
129 [ToBTOpEHME. |




130 [ToBTOpEHME. 1
131 IToBTOpEHNE. 1
132 IToBTOpEHME. 1
133 [ToBTOpEHue. |
134 [ToBTOpEHME. 1
135 [ToBTOpEHuUe. 1
136 [ToBTOpEHME. 1

OBIIEE KOJIMYECTBO YACOB I10
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsSieMOro
pe3yJibTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 0011er0 00pa3oBaHus

1

Yucia U BEIYMCIIEHUS

1.1

Hcnonn3oBaTh Ha4daJIbHbIC MNpEaACTaBJICHUA 0 MHO>KECTBEC
HCﬁCTBHTCHLHBIX qucell 4Jist CpaBHCHUSA, OKPYTIJICHUA U BBIHHCHCHHﬁ,
I/I306pa)KaTB I[GﬁCTBPITGJ'II:HLIC YyucCijla TOYKaMHM Ha KOOpI[HHaTHOﬁ

NpSIMOH

1.2

HpI/IMeHHTb IIOHATHC apI/I(I)MeTI/I‘IeCKOFO KBaJApaTHOTO KOpPHA,
HaxXOIWUTh KBaJApPaTHBIC KOpPHH, MHCIIOIB3YySA IIpU HCOGXOI[I/IMOCTI/I
KaJIbKYJISATOP, BBIIOJHATD Hp606paSOBaHI/I5{ BLIpa}I(eHI/Iﬁ, CoACpIKAINX

KBaJpaTHbIC KOPHU, UCIOJIb3Ysl CBOUCTBA KOPHEU

1.3

Hcnonp3oBaTh 3amucH  OONBIIMX M MAallbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Apo0ei u creneHedt uncna 10

AnreGpanyeckue BbIpaKeHHs

2.1

HpI/IMeHﬂTB IIOHATHUEC CTCICHHU C NICJIbIM IIOKA3aTcJIEM, BBIIIOJHATH
npeo6pa30BaHH51 BLIpa)KeHI/II‘/JI, coAcpKamnx CTCIICHU C LCJIbIM

IIoOKa3aTcjieM

2.2

BbInonHATE  TOXIECTBEHHBbIE  NMPeoOpa3oBaHMsl  pallMOHAIBHBIX
BBIDAKCHUM HA OCHOBE IIPaBWJ JEUCTBUM HAJ MHOIOYWICHAMU U

anredpandecKuMu Apo0sMu

23

PacknansiBaTh KBaJpaTHBIM TPEXUIIEH HA MHOKHUTEIIN

2.4

[IpumensTh mpeoOpa3zoBaHusl BBIPAKEHUH Il PEIICHUS pa3IMYHBIX

3aaa4 U3 MaTEMaTUuKH, CMCKHBIX IPEAMETOB, U3 peanLHoﬁ IIPaKTUKH

VYpaBHEHUS 1 HEPABEHCTBA

3.1

Pemlate nMHENHBIE, KBaApaTHbIE YPAaBHEHUS M pPalUOHAIBHbBIC
YPaBHEHUs, CBOAAIIMECS K HUM, CUCTEMBI BYX YPaBHEHHU C ABYyMs

NEPEMECHHBIMU

3.2

[IpoBoauTh mpoOCTEWIINE MCCIENIOBAHHUS YPAaBHEHUH M CUCTEM

ypaBHEHHMH, B TOM 4YHUCI€ C @pPUMEHEHHEeM TIpapUuecKux




HpeI[CTaBJ'IeHI/Iﬁ (YCTaHaBJ'II/IBaTI), HUMECT JIM YPABHCHHUEC HJIIM CHUCTCMaA

ypaBHeHHf/'I peuieHus, €CJIn UMECT, TO CKOJIBKO, U Hpoqee)

[lepexogute OT croBecHOW  (OpPMYTUPOBKM 3agaud K €€

areOpanyeckoil MOJAEIM C MOMOIIBIO COCTAaBJICHUS ypaBHEHMs WIN

33 CUCTEMBl YpaBHEHMI, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTCKCTOM 3aJ1a4¥ IMOJTYYCHHBIN pe3ybTar
[IpuMeHsSITh CBOHCTBA YHCIIOBBIX HEPABEHCTB /ISl CPABHEHUS, OIEHKH,
34 pemaTh JMHEWHbIE HEPABEHCTBA C OJIHON MEPEMEHHOM U UX CHCTEMBI,
‘ IaBaTh  rpauueckyl0  WDIIOCTPAlMI0O  MHOXECTBA  PEIICHUN
HEpaBEHCTBA, CUCTEMbl HEPABEHCTB
4 DyHKIUU
[loruMaTh ¥ WCMONAB30BaTh (YHKIHUOHAIBHBIC TIOHATHS U  S3BIK
il (TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHMS), OMPEACNATh 3HAUYCHUE
' (GYHKIIUH TI0 3HAYCHHIO apryMEHTa, OINPEAeIsATh CBOMCTBA (YHKITUU
o e€ rpaduky
Ctpouts rpaduku 37eMeHTapHBIX (PYHKIIMA BU/IA:
y =k/x
4.2 d

kix
, Y =x%, y = X% y = [X|, onuchIBaTh CBOMCTBA YUCIOBON (PYHKUIMHU MO €€

rpaduky




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna u BBIYUCICHUS
T KBangpatuelii kopeHb u3 uucna. lloHsiTHe 00 uppanMoOHAIBFHOM YHCIIE.
' JecsaTuunble puOIMKEHHS UPPALMOHAIBHBIX YHCEI
CpoiicTBa apudMETHYECKHX KBaIpaTHBIX KOPHEH W HMX MNPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIIOBBIX BHIPAKEHUI M BBIYHCICHUSM. J|eHCTBUTEIBHEBIE
yucia
1.3 Cremnenb C 1eTbIM TIOKa3atesieM 1 e€ cBoicTBa. CTaHmapTHAs 3aMKCh YHUCIIa
2 AnreGpanyeckre BbIpaXeHHs
2.1 KBagpartusiii TpéxuieH, pa3iokeHHe KBaIPaTHOTO TPEXWICHA HA MHOXUTEIH
2.2 Anrebpanueckas qpoob. OCHOBHOE CBOMCTBO alnredpandeckoi qpoou
23 CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE, JICJICHNE anre0pandeckux Ipoodei
24 ParronanbHble BEIpaXXEHUS U UX ITpeoOpa3oBaHue
3 VYpaBHEHUs U HEPABEHCTBA
31 KBampatHoe ypaBHenue, (opmyna KOpHEH KBaJApaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOAAIIMXCSA K JIMHEMHBIM U KBAIPATHBIM
33 [Tpocreiimme ApoOHO-pAIMOHATBHBIE YPAaBHEHHS
I'padmyeckas uHTEpHIpeTaysl YpPaBHEHUI C ABYMs MEPEMEHHBIMU U CHUCTEM
34 JIMHENHBIX YpaBHEHUH ¢ JBYMs NepeMeHHbIMU. [IpuMepsl pemenus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU
3.5 Pemenrie TeKCTOBBIX 33724 aNreOpandeckuM crmocooom
3.6 UucnoBble HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaBencTBO ¢ 0qHOM TEpEMEHHON
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIvHeitHbIe HEpaBEHCTBA C OJJHOM MEPEMEHHOI
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJJHON MEPEMEHHOM
4 OyHKIU
4.1 [Tonsite  ¢ynkmuu. OOIAacCTh ONpENEICHUS W MHOXKECTBO 3HAYCHUIN




¢yuxun. CriocoOs! 3aaanust pyHKIUN

4.2 I'padux Gynkumu. UreHne cBoCTB GyHKINU 10 €€ rpaduKy

4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PeaTbHBIEC TPOIECCHI
@OyHKIMKM, ONHUCHIBAIOIMIME TMPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIC

- 3aBUCUMOCTH, UX IrpaduKu

4.5 @OyHKIMK y =x7 y = x°

4.6 OYHKIUU Y = vx, ¥ = |X]|

4.7 I'paduueckoe penieHre ypaBHEHUI U CUCTEM ypaBHEHUN




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA
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HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/



