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INOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISETCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO 0O0IIEro oOpa3oBaHMs: OHA
o0ecnieunBaeT M3Y4Y€HHE APYTHX AUCLUUIUIMH, KaK €CTeCTBEHHOHAYYHOIO, TaK M T'yMaHUTapHOIO
IIUKJIOB, €€ OCBOEHHE HEOOXOOMMO Ui TPOJODKEHHS 00pa3oBaHUS W B IIOBCEAHEBHOM >KHU3HU.
Pa3Butue y o0yyaromuxcst HAy4HBIX MPEACTABICHUH O MPOUCXOKACHUHU U CYITHOCTH alNre0pandeckux
abcTpakiuii, cnocobe OTpaKeHUs MaTEeMaTHMYeCKOM HayKOW SIBIIEHUH W MPOLECCOB B MPHUPOJE U
oOmiecTBe, poOJM MaTEMaTHUYECKOrO0 MOJEIUPOBAaHUS B HAYYHOM T[O3HAHUM M B MPaKTHKE
crocobcTByeT (POPMUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS M KAUE€CTB MBIILICHHUS, HEOOXOAUMBIX IS
ajanTalid B COBPEMEHHOM IM(poBoM oOmiectBe. M3yuenune anreOpsl oOecneumBacT pa3BUTHE
yMEHHUs1 HaOII0AaTh, CpPaBHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHS,
CIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBAaTH CBOM JEWCTBHUS U BBIBOJBI, (DOPMYIHpPOBATH
yrBepxkaeHus. OcBoeHue Kypca anreOpbl oOO0ecleyuBaeT pPa3BUTUE JIOTMUECKOTO MBINIICHHS
00yJaroImuXxcs: OHM HUCHOJBb3YIOT ACAYKTUBHbIE W HWHAYKTHBHBIE pacCyXIeHHs, 00oOIeHne u
KOHKpETH3aIuio, adcTparupoBanue u aHaioruro. OOydeHune anreOpe mpeanoyiaracT 3HAYUTEIbHBIN
00BEM CaMOCTOATEIBHON AEATETbHOCTH OOYYAIOUIUXCsl, TOITOMY CaMOCTOSITENIbHOE pEIIeHHe 3ahad
SBIIETCS peajn3alueil 1eaTeIbHOCTHOTO MPUHIUIA O0YUEeHHUS.

B cTpykType mporpammsl yaeOHOTO Kypca «Ainredpay sl OCHOBHOTO OOIIEro 00pa3oBaHHS
OCHOBHOE MECTO 3aHHMAIOT COAEP)KATEIbHO-METOIUYECKNE JHUHUU: «Yucia W BBIYUCICHHSI,
«AnreOpanueckue BBIpXKEHUS», «YpaBHEHUS M HepaBeHCTBay, «DyHkuumy». Kaxkmgas w3 31X
COJZIEP>KATEIIbHO-METOANYECKUX JIMHUNA pa3BUBAETCA HA MNPOTSHKEHUHM TPEX JIET M3Y4YeHHs Kypca,
B3aUMOJICHCTBYSl C JPYIHMH €ro JMHUSAMH. B Xoje wu3ydeHuss y4eOHOro Kypca OOy4arommMcCs
MPUXOJUTCS JIOTHYECKH PACCYXKIaTh, MCIOIB30BATh TEOPETHKO-MHOXKECTBEHHBINH SI3BIK. B CBs3M ¢
3TUM B TMporpaMMmy Yy4eOHOro Kypca «Anredpa» BKIIOYEHbl HEKOTOpPbIE OCHOBBI JIOTHKH,
MIPEJICTAaBJICHHBIE BO BCEX OCHOBHBIX pa3jeliaXx MaTeMaTUYeCKOro oOpa3oBaHUs M CIIOCOOCTBYIOIINE
OBJIQJICHUIO OOYYarOIIMMUCS OCHOB YHHMBEPCAJIHHOT'O MAaTeMaTHYECKOro si3bika. CopmepikaTenbHOH U
CTPYKTYpPHOM 0COOEHHOCTBIO YUeOHOT0 Kypca «Anredpay siBisieTcs ero MHTErpUPOBaHHBIN XapakTep.

Copepxanne auHUM «YUHCla M BBIYUCICHUS» CIYKHUT OCHOBOW HJsl JaldbHEHIEro M3ydeHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTUIO Yy OOYyYaroIIMXCs JIOTHYECKOTO MBIIIICHUS, (POpPMUPOBAHUIO
YMEHUS TIOJIb30BATHCS ATOPHUTMAMH, a TAKXKe MPHOOPETEHUIO IPAKTUIECKUX HABBIKOB, HEOOXOUMBIX
IUIsl TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHSTHS O YUCIIE HAa YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS
CBSI3aHO C pAI[MOHANBHBIMU W UPPAIMOHATIBHBIMU 4YHCIaMH, (OpPMHpPOBAHUEM MpPEACTABICHUN O
JeWCTBUTEILHOM 4uClie. 3aBeplleHHe OCBOCHMS YHCIOBOW JIMHUM OTHECEHO K CpeAHEMY OO0IIeMy
00pa3oBaHMUIO.

Copneprkanue IByX anreOpandecKux JIMHUN — «AJreOpandecKkue BIpaKeHUs» U «Y paBHEHUS
HEpaBEHCTBa» CHOCOOCTBYeT (OpMUPOBaHUIO y OOy4aromMXCsl MaTeMaTHYecKoro —armapara,
HEOOXOIUMOro ISl  pelieHus 3ajad MaTeMaTHKH, CMEXHBIX MpeIMeTOB M  MPaKTHUKO-
OpUEHTHPOBaHHBIX 3agady. Ha ypoBHe ocHOBHOro ooOmero oOpa3oBaHUsl Yy4eOHBIH MaTepuan
TPYIITUPYETCS BOKPYT PAllMOHANBHBIX BBIpaKEHUH. AnreOpa MTEMOHCTPUPYET 3HAYCHHE MaTeMaTHKU
KaK s3bIKa ISl IOCTPOCHUSI MaTEMaTHUYECKUX MOJIEJICH, OMUCaHUs TPOIECCOB U SIBICHUN PEalIbHOTO
mupa. B 3amaum oOydeHus anreOpe BXOAAT TakKe JalibHEiIIee pa3BUTHE aJrOPUTMUYECKOTO
MBIIIUIEHHUS,, HEOOXOAMMOTO, B YaCTHOCTH, JJIsI OCBOCHHS Kypca HH()OPMATHUKH, W OBIAJCHHE
HaBBIKAMH JIEMYKTHBHBIX paccykaeHnid. [IpeoOpa3oBaHue CHMBOJNBHBIX (HOPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaKEHMsI, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUYECTBY.

Copneprxanue (GyHKIMOHAIBHO-TpaUUECKO JIMHUU HALEJIEHO Ha IMOJydYeHHe 00yJaroluMHUCs
3HaHUN O (YHKIHMSIX KaK BaXKHEWIIEH MaTeMaTHYeCKOW MOJENW Uil OMUCAHWUS M WCCIICIOBAHHS
Pa3HOOOPAa3HBIX MPOIIECCOB M SIBIEHUW B MpUpoje u olmiecTBe. M3yueHne Marepuana CriocoOCTBYET
Pa3BUTHUIO Yy OOYYalOIIMXCS YMEHHS HCIONIb30BaTh PA3IMYHBIC BBIPA3UTENBHBIE CPEICTBA S3bIKA



MaTeMaTHUKd — CIIOBECHBbIE, CHUMBOJHMYECKHE, Trpaduyeckue, BHOCUT BKIaJ B (OPMHPOBAHUE
NPEJCTAaBICHUN O POJIM MAaTEMATHKH B Pa3BUTHH [IUBHIIM3ALUH U KYJIbTYPBHI.

CormacHo ydeOHOMY TutaHy B 7-9 Kitaccax m3ydaeTcsi yueOHBIN Kypc «AnreOpay, KOTOPBIHA
BKJIIOYAET CIEAYIOLIME OCHOBHBIC Pa3/eiibl colepkanus: «HUucna u BeIYMCICHUSN, «Anredpanyeckue
BBIPAKCHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMM.

Ha u3yuyenune yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kinacce — 102 yaca (3 vaca
B Heneno), B 8 kimacce — 102 vaca (3 gaca B Henento), B 9 kinacce — 102 gaca (3 yaca B HEZIEIO).

COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Yuciia 1 BIYUCICHUA

JpoOu 0OBIKHOBEHHBIE U JECATHUYHBIE, IIEPEX0/] OT OAHON (OpMBI 3aluCcH JIpobel K Apyroi.
[lonsiTE palMOHANBHOIO YHCIA, 3aIUCh, CPABHEHHE, YIOPSIAOYMBAHUE DPALMOHAIBHBIX YHUCEIL
Apudmernueckre IEHCTBHS C pallMOHAIFHBIMU YHCIaMH. Pemienune 3aqad u3 peaqbHON MPAKTHKU HA
9acTu, Ha IpOOH.

CreneHb ¢ HaTypalbHbBIM [10KA3aTeNIEM: OIpeesIeHUe, IpeoOpa3oBaHne BbIPAKEHUI Ha OCHOBE
OIpeJiesIeHus], 3aUCh O0nbIMX yuces. [IpoleHTsl, 3anuck NpoLUEeHTOB B BUAE ApoOu U 1podu B BUJE
IIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4 Ha MPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIbHON ITPAKTUKH.

IIpuMeHeHne NPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOKUTENIN HATypaJIbHbBIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHCJIE NIpsiMasi U 0OpaTHasi MPOIOPLMOHAILHOCTH.

Anredpanyeckne BbIPaKeHUS

IlepemMeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C IMEPEMEHHON. JlomycTMMble 3HAYEHUA
nepeMeHHbIX. [IpencraBieHyre 3aBUCMMOCTU MEXy BEJIMYMHAMH B BUAE (popmysbl. Beraucnenus no
¢dopmynam. IIpeoOpa3oBaHne OYKBEHHBIX BBIPaKEHHH, TOKIECTBEHHO PaBHbIC BBIPAXKEHUS, MpaBUIIa
npeoOpa3oBaHusi CyMM W IPOU3BEACHUH, MpaBUiIa PACKPBITUS CKOOOK M HPUBEICHUS IMOJO0OHBIX
CJIAaraeMblIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeleM.

OpnowieHbl M MHorowieHsl. CreneHb MHoOrowieHa. CII0)K€HHE, BBIUMTAHUE, YMHOKEHUE
MHOTo4JIEHOB. POpPMYJIbI COKPAIIEHHOIO YMHOXKEHUS: KBaJIpaT CyMMBI U KBaJparT pa3zHocTH. PopMyia
Pa3HOCTH KBaApaToB. Pa3jioxkenne MHOrOWIEHOB HA MHOXKHUTEH.

YpaBHeHHUsI M HEpaABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHS, IpaBHJa INPeoOpa3oBaHMs YpaBHEHMS, PaBHOCHUIBHOCTD
YPaBHEHHUH.

JInHeliHOE ypaBHEHHE C OJHOW NMEPEMEHHOW, YUCIIO KOPHEN JIMHEMHOTO YPaBHEHHUsI, PEIICHUE
JTUHEeHHbIX ypaBHeHHUI. CocTaBieHHEe ypaBHEHUH MO YCJIOBUIO 3ajaud. PemeHne TEeKCTOBBIX 3ajad ¢
IIOMOILBIO YPABHEHUIA.

JluneliHoe ypaBHEHHE C JABYMsS INEepeMeHHbIMH U ero rpaguk. Cucrema ABYX JIMHEHHBIX
YpaBHEHUH C JBYMsI IEpeMEHHbIMH. Perienne cucreM ypaBHEHUI criocoOoM nojctaHoBku. [Ipumepsl
peLIeHus TEKCTOBBIX 33a4 ¢ IOMOIIBIO CUCTEM YPaBHEHMIA.

DOyHKIUHA

Koopaunara Touku Ha npsMoil. UncioBele TpOMEXYyTKH. PaccTossHne MeXny IBYyMS TOYKaMU
KOOPJIMHATHON IPSIMOIA.

[MpsmoyronbHast cucremMa koopauHat, ocu Oxm Oy. AlOcumcca W OpAWHATA TOYKH Ha
KoopArHATHOH mockocTh. [Tpumeps! rpadukos, 3aganubix popmynaMu. YTeHne rpagKkoB peaqbHbIX
3apucumocteit. [lonstue ¢pynkuuu. I'papux ¢pynkuun. CpoiictBa pynkuuii. Jluneltnas ¢pynkuus, eé
rpaduk. I'paduk Gyukun y = |[X|. ['padudeckoe perreHne THHEHHBIX YPaBHEHUH U CHCTEM JTIHHEHHBIX
YPaBHEHUM.



8 KUIACC

Yuciia 1 BLIYUCICHUSA

KBanpatHelii kopeb u3 uucna. [lonsrue 00 wuppanvoHadbHOM uucie. JlecaTuuHble
npUOIMKEHNUs UppalMOHANbHBIX uucen. CBONCTBA apU(pMETHYECKUX KBAJAPATHBIX KOPHEH M HX
IIPUMEHEHHE K IPeoOpa30BaHUIO YUCIIOBBIX BHIPAXKEHUHN U BBIYNCIEHUAM. JleHCTBUTEIbHBIE YUCIIA.

Crenens ¢ 1enbIM 1oKasarenaeM u e€ cBoiictsa. CTaHgapTHas 3alKCh YHUCIIA.

Anredpanyeckne BbIPaKeHUs

KBaaparHbIil TpEXUIECH, Pa3I0KEHUE KBaIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas 1poos. OCHOBHOE CBOWCTBO anredpandeckoit 1podu. CiokeHne, BHIUUTaHUE,
YMHOXKEHUE, JIeNIeHHe anredpanyeckux Apooeil. ParmonanbHblie BRIpaskeHHs U UX IpeoOpa3oBaHue.

YpaBHeHusI 1 HEPaBEeHCTBA

KBanpatHoe ypaBHeHue, popMyiia KOpHEH KBajpaTHOro ypaBHeHHs. Teopema Buera. Pemenue
YpaBHEHMH, CBOAALIMXCS K JIMHEMHbBIM M KBajapaTHbIM. [Ipocteiimme apoOHO-palMOHaIbHbIE
YPaBHEHHUS.

I'padguueckass umHTepnperanus ypaBHEHUH C JByMs MEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPaBHEHUN C JByMs NepeMeHHbIMU. IIpuMepsl pelieHns CUCTEM HEIMHEWHBIX YPAaBHEHUH C JIByMS
IIEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CriocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OJIHOM MepeMeHHON. PaBHOCHIIBHOCTH
HepaBeHCTB. JIMHelHbIe HepaBEeHCTBA ¢ OJHOU nepeMeHHON. CHucTeMbl TMHEMHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOM.

DOyHKIUHA

[Tonsatue ¢ynxnuu. OOnacTe ompeneneHuss U MHOXECTBO 3HaueHuM (yHkiuu. CrocoOsl
3amaHus QyHKIHI.

I'padux Pynkmun. Yrenne cBoiictB pyHkun mo e€ rpaduxy. I[Ilpumepsr rpadhukoB GpyHKIH,
OTPaXKAIOIINX PEATBHBIE TIPOLIECCHI.

@OYHKIMY, ONUCHIBAIOIIKE MPSAMYI0 M OOpaTHYI MPONOPLHOHAIbHBIE 3aBHUCHUMOCTH, HX
rpapuku. @yukimn Yy = X2, y = X3, y = VX, y=|x|. Tpadudeckoe pernenne ypaBHEHHIl U CHCTEM
YPaBHEHHUH.

9 KUIACC

Yucia ¥ BbIYUCICHUA

PannonanpHple 4yMcna, UppalyoHalIbHbIE YHUCIA, KOHEYHbIE U OECKOHEUHbIE JECSTHYHBIE
npodu. MHOXKECTBO EeUCTBUTENbHBIX YUCEI, AEHCTBUTENbHBIE YHC/a KaKk OECKOHEUHbIE JeCATUYHbBIE
apoOu. B3auMHO 0/JHO3HaUYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JCWCTBUTENBHBIX YHCENT U
KOOPJAMHATHOU IIPSIMOA.

CpaBHeHUE JEWCTBUTENbHBIX YHUCEN, apuUPMEeTHYeCKue JeHCTBUS C JeHCTBUTEbHBIMU
YHUCIIAMH.

Pa3zmepsl 00bEKTOB OKPYXKAIOIIEr0 MUPA, JTUTEILHOCTh MIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnmxEHHOE 3HaYCHNE BETMYUHBI, TOYHOCTH NpuOImkenus. Okpyrinenue yncen. [Tpukuaka
1 OLICHKA PE3YJIbTAaTOB BBIUYNCICHUN.

YpaBHeHus1 M HEpaBEHCTBA

JInnelinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBanpatHoe ypaBHeHMe. PemieHue ypaBHEHM, CBOIALIMXCA K KBaJgpaTHbIM. bukBaapaTHOe
ypaBHeHue. llpumepbl pemeHuss ypaBHEHMU TpeTbEd M YETBEPTOM CTENEHEW pAa3JI0KEHWEM Ha
MHOXUTENH.

Pemenne npoOHO-pallMOHAIBHBIX ypaBHEHHH. PelieHue TEKCTOBBIX 3ajad anreOpanyecKum
METOJOM.



VYpaBHeHUEe C JByMsi INEpeMEHHbIMH U ero rpaduk. PemieHue cucreM IBYX JHMHEHHBIX
YPAaBHEHUH C IBYMs IIEPEMEHHBIMU. PellleHne CUCTEM JIBYX YPaBHEHHUMH, OJHO U3 KOTOPBIX JINHEWHOE,
a Jpyroe — BTOpoi cTemeHH. ['paduueckas WHTEpPHpETAlMs CHUCTEMBI YPaBHEHHH C JABYMsI
[IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 aJreOpanyecKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHEMHBIX HEPABEHCTB C OJHOM MepeMeHHOW. PemieHue cHCTEM JMHEMHBIX
HEpaBeHCTB C OJAHON mnepemeHHoll. KBanparnble HepaBeHCTBa. ['paduueckass HHTEpIIpETaLUS
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBanparnunas ¢pyakius, e€ rpaduk u cBoiictsa. [lapabona, KoOpAMHATHI BEPIIHHBI TAPa0OIIbI,
0Cbh CUMMETpPUH 1apaldoJIbl.

I'padukn Gpyrxmmii: y = kx, y = kx + b, y = k/x, y = x3, y =V, y = |X|, 1 ux cBoiicTsa.

Yucii0BbIe NOCI€I0BATEIBHOCTH U NPOTrPECcCUM

[loHsiTHE 4YKMCIOBOM TMOCIIEIOBATENBHOCTH. 3aJaHUuE IOCIEA0BATEIbHOCTH PEKYPPEHTHOU
dbopmyoii u Gpopmynoit N-ro uieHa.

Apudmernueckas u reomerpuueckas nporpeccur. opmyssl N-ro 4ieHa apupMETHYECKON U
Ir€OMETPUYECKON ITPOrPECCUM, CYMMBI IEPBBIX NYICHOB.

N300pakeHre WICHOB apu(METHYECKOW M TEOMETPUYECKON NpOrpeccHil TOYKaMH Ha
KOOPJAMHATHOM IIJIOCKOCTH. JIMHENHHBIN U 3KCIOHEHIIMANbHBIA pOCT. CI0KHBIE IPOLIEHTHI

INJIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHoCTHBIE  pe3yJibTAThl OCBOCHMS IPOrpaMMbl  ydueOHOro Kypca  «Aunredpa»
XapaKTEPU3YOTCH:

1) naTpuoTHYecKoe BOCIIUTAHME:

IIPOSIBJICHUEM MHTEpEca K IPOLUIOMY U HACTOALIEMY POCCUHMCKOW MAaTEMaTUKH, LICHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCHUMCKOW MaTeMaTHYECKOW IIKOJBI, K
HCIOJIb30BAaHUIO 3TUX JOCTHKEHUM B IPYTUX HayKax M MPUKJIAJHBIX cepax;

2) rpa:kIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

FOTOBHOCTBbIO K BBINOJHEHUIO OOS3aHHOCTEH TIpakJaHWHA U peaju3aldd €ero Ipas,
MIPEJICTABJICHHEM O MAaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHHUPOBAHUS PAa3IMUHBIX CTPYKTYp, SIBICHUH,
IpoIelyp IpaxJaHCKOro oOIiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO
3THYCCKHUX HpO6J’I€M, CBA3aHHLIX C MPAKTHYCCKUM INPUMCHCHHEM I[OCTI/I)KGHI/Iﬁ HAayKH, OCO3HaHUCM
BAXXHOCTHU MOPAJIBbHO-3THYCCKUX IIPUHIOHUIIOB B JCATCIbHOCTH y‘IéHOFO;

3) TpyAOBOE BOCIMTAHHE:

YCTaHOBKOM Ha aKTUBHOE Yy4YaCcTME B PELICHUM MPAKTUYECKUX 3aJad MaTEMaTUYECKOMN
HaIpaBJIEHHOCTH, OCO3HAHMEM BA)XHOCTH MaTeMaTHYeCKOro 00pa3oBaHUS Ha MPOTSHKEHUU Bcee
KU3HH I YCHEIIHOW MPpOodeCcCHOHATBHOW NEATeTbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM HHIWBUAYAIBHOW TPAeKTOpUHM OOpa30BaHUS U >KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIUTAHUE:

CIIOCOOHOCTBIO K HOMOLIMOHAIBHOMY M O3CTETHYECKOMY BOCHPHUSTHIO MaTeMaTHYEeCKHX
O0BEKTOB, 3a/ay, pEIICHUH, pacCyKACHUH, YMEHHMIO BHJIETh MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;



5) HeHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTAIlMe B JEATEIPHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX HpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS 4YeNOBEKa, MPUPOJIbI U  OOIIeCTBa, MOHUMaHUEM
MaTEeMaTHYeCKON HayKu KakK c(epbl YeIOBEUECKON JeATeIbHOCTH, STANOB €€ pa3BUTHUS U 3HAUMMOCTH
AJI pa3BUTHUA HUBWIIM3allWK, OBJIAJACHUCM A3BIKOM MATCMATHKU U MaTeMaTHIECKOU KyJIBTypOfI KakK
CpCaACTBOM IIO3HaHUA Mmupa, OBJIAJICHUEM HpOCTefIL[II/IMH HaBbIKaMH HCCHGHOB&TCHBCKOﬁ
NesITeNIbHOCTH;

6) ¢pusnyeckoe BocnUTaHUE, (PDOPMHPOBAHUE KYJIbTYPbI 310POBbSi M IMOIMOHAJBLHOIO
0J1aronoJryyus:

TOTOBHOCTHIO NPUMCHATL MATCMATHUYCCKUC 3HAHUA B HMHTCPECAxXx CBOCIO 340POBbA, BCACHHA
3I0pOBOTO O0pa3a >KU3HHM (37I0pOBOE THTAHUE, COANAHCHUPOBAHHBIA PEXKHUM 3aHATHH W OTABIXA,
perynspHas puznyecKas akTUBHOCTE), C(POPMHPOBAHHOCTHIO HaBbIKA pedIeKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O e [paBa IPyroro 4eJIoBeKa,

7) 3ko10rNYecKoe BOCIIUTAHHUE:

OpHGHTaHHeﬁ Ha TMPUMCHCHHUC MATCMATHUYCCKHUX 3HAHUH IJid pClICHUA 3adad B O6HaCTI/I
COXPAHHOCTH OKPYXKAIOUIEeH cpeibl, IIIAaHUPOBAHUS OCTYIIKOB M OIIEHKU MX BO3MOXKHBIX MOCIEICTBUN
JUIS OKPY’KaroIlel cpeiibl, OCO3HAHHEM TJI00aJIbHOr0 XapakTepa IKOJIOTUYECKUX MpodiieM U myTel ux
perieHus;

8) ajanTanusi K N3MEHAIUMCS YCJIOBUSM COUMATbHOW M MPUPOAHOM cpeabl:

TOTOBHOCTBIO K JICWCTBUSM B YCIIOBUSX HEOIPEIEIEHHOCTH, IOBBIINICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO AeSITeIbHOCTh, B TOM UHCJIE YMEHUE YUUTHCS Y APYTUX JIIOJICH,
HpI/IO6pCTaTI> B COBMECTHOM ACATCIIbHOCTH HOBBIC 3HAHUW S, HABBIKH 1 KOMIICTCHIUU W3 OIIbITA JPYTUX;

HEOOXOIMMOCTBIO B (POPMHUPOBAHMHM HOBBIX 3HAHHA, B TOM Yucie (HOPMYyIHpPOBATH HICH,
MOHATHSI, TUMOTE3bl 00 OOBEKTaX W SBICHUSAX, B TOM 4YHUCJIE paHee HEM3BECTHBIX, OCO3HABaTh
neUIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BbI30B, TpeOymOIIUA KOHTPMEp, KOPPEKTUPOBAaTh IpPUHUMAaeMble peIIeHus U  JACUCTBHUA,
(GbopMynHpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (POPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHHBePCcAJIbHbIE YUeOHbIE el CTBUS

ba3oBble JJornyeckne 1eMCTBUS:

° BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTEMaTUYECKHX OOBEKTOB,
MOHATHM, OTHOUICHUH MEXIY MOHATHAMH, (OPMYIHUPOBATH OMpEeNeHUs MOHITHH, YyCTaHAaBIUBATh
CYIIECTBEHHBIH MpPHU3HAK KIAacCU(PUKALUK, OCHOBAaHUS Uig OOOOIICHHWS U CpaBHEHHS, KPUTEPUU
MPOBOJMMOI0 aHAJIN3a;

° BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPeoOpa3oBBIBATh CYXACHUS: yTBEpIUTEIbHbIE U
OTpHUIIaTENbHbIE, €IMHUYHBIC, YACTHBIE U 00IIHE, YCIOBHBIE;

° BBISIBIIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHsl B (haKTax,
JAHHBIX, HAOMIOMCHHUSIX U YTBEPKACHUAX, MIPEAJiaraTh KPUTEPUH TSI BBISBIICHUS] 3aKOHOMEPHOCTEH 1
IIPOTUBOPEYUN;

o JieNlaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U WHAYKTHBHBIX
YMO3AKJIIOUEHUH, YMO3AKIIIOUEHH 110 aHAJIOTUH;
o pa3buparh J0Ka3aTeabCTBA MaTEeMaTHUECKUX  YTBEpXKACHMHM (TMpsMble U OT

HpOTI/IBHOFO), MNpOBOAUTL CAMOCTOATCIIBHO HECCIOXKHBIC IOKa3aTCIbCTBA MATCMATUUCCKHUX (I)aI(TOB,
BBICTpanBaTh ApryMCHTALIUIO, MIPUBOJAUTL IMPUMEPLI U KOHTPIIPUMCPEI, 000CHOBBIBATH COOCTBEHHBIC

paccyxIeHHS;



. BBIOMpATh CIOCO0 pemieHus y4eOHOW 3amadyn (CpaBHHUBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOupaTh Hanbosee MOAXOASAIMNN ¢ YIETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBrble uccienoBaTe/bCKUe 1eHCTBHA!

o UCIIOJIb30BAaTh  BONPOCHI  KAaK  MCCJIENOBATENbCKUII ~ HMHCTPYMEHT  IO3HAHUS,
¢dbopMynHpoBaTE  BONPOCH],  (UKCHUPYIOIIUE  HPOTHBOpEYHE,  MPOOJIEeMYy,  CaMOCTOSATEIBHO
yCTaHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y, APTyMEHTHUPOBATh CBOIO MO3MIIHUIO,
MHEHHUE;

o MPOBOJUTH IO CAMOCTOSITETIbHO COCTAaBJIEHHOMY IUIAHY HECIOXKHBIM SKCIIEPUMEHT,
HEOOJbIIOE HCCIEOBAHME [0 YCTAHOBJIGHHWIO OCOOEHHOCTEH MaTeMaTH4ecKoro O0OBeKTa,
3aBUCHMOCTEH 00BEKTOB MEX Iy COOOIA;

o camMoCTosITeNbHO  (hopMylHpoBaTh 0000LIEHUST ¥ BBIBOJIBI IO  pe3yjbTaTam
MPOBEAEHHOTO HAOIIOCHUS, WCCIICAOBAHMS, OICHUBATH JOCTOBEPHOCTH IOJYUYEHHBIX pPE3yJIbTaToB,
BBIBOZOB 1 0000ILEHNIH;

o MIPOTHO3UPOBATHh BO3MOKHOE PA3BUTHE MPOLECCA, a TAKXKE BBIIBUTATDH MPEATOIOKEHHS
0 €ro pa3BUTHH B HOBBIX yCIIOBHSX.

PabGora ¢ undopmaunmeii:

o BBISIBIIITH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALMHU, JAHHBIX, HEOOXOIUMBIX
JUIS peIlieHuUs 3a/1auH;

o BBIOMpPATh, aHAJIM3UPOBATh, CHUCTEMATH3MPOBATH W WHTEPIPETHPOBATH WH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (pOPM MpeICTaBICHHUS;

o BBIOMpaTh PopMy MpeacTaBieHus WH(GOPMALIMU U WLTIOCTPUPOBATH pelIaeMble 3a/1auu
CXeMaMH, IuarpaMMaMu, UHOU rpaduKoi U X KOMOUHALIUAMU;

o OLICHUBATh HAAEKHOCTb MH(POPMAIUH MO KPUTEPUSAM, MPEAJIOKESHHBIM YUUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

o BOCHPUHUMATH U (OPMYIHPOBATH CYXKICHHSI B COOTBETCTBUU C YCIOBUSIMHU U LIEISIMHU
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHUCHhMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHMSI 110 X0y PEIICHUs 3aa4l, KOMMEHTHPOBATh MOJIy4YEeHHBIH pe3ybTar;

o B X0/1e OOCYXJICHHS 33J]aBaTh BOIPOCHI MO CYIIECTBY OOCYX/IaeMOW TeMbI, IPOOIEMBI,
pemiaeMoil 3ajauM, BBICKA3bIBaTh HJIE€W, HAIEJICHHbIE HA IOMCK pELICHMs, CONOCTaBJIATH CBOU
CYXJIEHUSl C CYXKJIEHHSAMM JPYTHX YYaCTHUKOB Juanora, oOHapyKuMBaThb paziIHMuue U CXOJCTBO
MO3UIINH, B KOPPEKTHOU opme HopMyTHUpOBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

. NPEJCTABIATh PE3yIbTaThl PEIICHUS 3a/laud, SKCIIEPUMEHTa, MCCIEeOBaHUs, MTPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (pOopMar BBICTYIUIEHHS C y4€TOM 3ajad IpPe3eHTallMd M OCOOEHHOCTEH
ayJNTOPHH;

o MOHUMATh U UCTIOIB30BaTh MPEUMYIIECTBA KOMAaH/HOW M WHANBHUYAIbHON paboTHI Ipu
peleHnH yuyeOHbIX MaTeMaTUYEeCKHUX 3a/1ay;

o MPUHUMATH 1EJIb COBMECTHOU JEATENbHOCTH, TUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThl, pacrpenenartbh BUAbl pabOT, JOrOBapHBaThCs, OOCYXKIaTh MPOLECC M Pe3yiabTaT PabOTHI,
0000111aTh MHEHHUA HECKOJIBKHUX JIOIEH;

o y4acTBOBaTh B IPYMIOBBIX popMax paboTsl (00CyKAeHNs, 0OOMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U JIPYTUE), BHIMOJHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JEHCTBHS C JPYTUMHU
YIieHAMA KOMAaHJIbl, OIICHWBaTh KadeCTBO CBOET0 BKJIAaJa B OOMIMIA MPOIYKT IO KPHUTEPHUSIM,
cOpPMyYIHPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSL.



PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranusanus:

o CaMOCTOSITEJIbHO COCTAaBJIATh IIJIaH, AJTOPUTM pELIEHUs 3anadu (WIM €ro 4acTh),
BBIOMpPATh CMOCOO pemeHust ¢ y4ETOM HUMEIOIUXCS PeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4éTOM HOBOM HH(pOpMAaLUH.

CaMOKOHTPOJIb, JMOLIHOHAIbHBIH HHTEJVIEKT:

o BJIaJIeTh CIOCO0aMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpOLecca U pe3ysbTaTa pelieHus
MaTeMaTHYeCKOH 3aauu;

o IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPU PELICHUM 33Ja4H, BHOCUTb
KOPPEKTHBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIXHOCTEN;

o OLIEHUBATh COOTBETCTBUE PE3YJIbTaTa JEATEIbHOCTH IMOCTABICHHOM L€ U YCIOBHSIM,
OOBSICHATh TPUYHHBI JIOCTHKCHUS WIM HEAOCTIDKEHHS LEJIH, HAXOJUTh OIIMOKY, /JaBaTh OLEHKY
IPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIbTATHBI

K koHIty 00y4eHHs B 7 Kjacce 00yJIarOIIHIACS MOJIYIUT CICTYIOIINAE TPEIMETHBIC PEe3yIbTaThI:

Yuciia ¥ BbIYUCICHUSA

BeimonHsaTe, coyeras yCTHbIE W NHUChbMEHHBbIE MPHUEMBI, apudMeTHdyeckue IeHUCTBUSA C
palOHaIbHBIMU YU CIIAMHU.

HaxoauTe 3Ha4Ye€HUS YMCIOBBIX BBIPAKCHHN, TPUMEHITH Pa3sHOOOpa3HBIE CITOCOOBI M MPHEMBI
BBIUMCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHUH, COIEPKALUX OOBIKHOBEHHbBIC U IECATUYHBIC APOOH.

[lepexoauTh OT 0/1HOI (hOPMBI 3alMCH YUCEN K APYroil (mpeoOpa3oBeIBaTh AECATUYHYIO APOOD
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH B OCCKOHEUHYIO JICCATUIHYIO APOOB).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uucna.

BBINONHATP NPUKUIKY M OLIEHKY pe3yJbTaTa BBIYMCIICHUH, OLIEHKY 3HAY€HWM YUCIIOBBIX
BbIpaK€HUI. BBIMONHATH AEMCTBUSI CO CTENEHSMHU C HATYPAJIbHBIMU MTOKA3aTESIMHU.

[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HATYpaJbHbIX YHCEI.

Pemath nmpakTUKO-OpMEHTHUPOBAHHBIE 3a/add, CBS3aHHbIE C OTHOILIEHHWEM BEJIMYUH,
IIPONOPLNOHAIIBHOCTBIO BEJIMYMH, MPOLEHTaMH, MHTEPIPETUPOBATh PE3YJbTaThl PELICHHs 3a1ad C
y4€TOM OrpaHMUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

Auredpanyeckune BbIPaKeHHUs

Hcnonp3oBaTh anreOpandeckyro TEPMHHOJOTHIO M CHUMBOJIMKY, NPUMEHATh €€ B Ipoliecce
OCBOEHHUS y4eOHOro MaTepuaa.

HaxonuTh 3HaueHMst 0yKBEHHBIX BBIPaKEHUH MPU 3aJJaHHBIX 3HAUEHUSX EPEMEHHBIX.

BoinonHsATe mpeoOpa3oBaHus 1EIOr0 BBIPAXEHUS] B MHOTOWIEH IPHUBEACHUEM IOJI00HBIX
CllaraéMblX, paCKpbITUEM CKOOOK.

BbINOMHATE YMHOKEHHE OJTHOYJIEHA HA MHOIOWIEH U MHOIOWIEHAa HA MHOTOYIEH, IPUMEHSTH
(dbopMyIIbI KBajipaTa CyMMBI U KBajjpaTa pa3HOCTH.

Ocy1ecTBISATh pa3ioKEeHUE MHOTOWIEHOB HAa MHOXHTENHU C IMOMOIIBIO BHIHECEHUSI 3a CKOOKU
00IIero MHOXKHTEJS, TPYIIUPOBKY ClIaraeéMbIX, IPUMEHEHHUs (HOPMYII COKPAIIEHHOTO YMHOKEHUSI.

[TpumeHsaTh peoOpa3oBaHKsi MHOTOWJICHOB Ul PEIIEHUS PAa3IUYHBbIX 33Ja4 U3 MaTeMaTHKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBa CTENEHEH ¢ HaTypaJbHBIMU TOKa3aTeNsIMU Uil IPeoOpa3oBaHUS
BBIPa)KCHU.



YpaBHeHHUsS M HEpaBEHCTBA

Pemwlats nuHEHHBIE ypaBHEHMS C OJHOM IIEPEMEHHOM, NPUMEHsSA IpaBUIa IEpEexXoaa OT
HCXOJIHOTO YPAaBHEHUS K paBHOCUIIBHOMY eMy. IIpoBepsTh, SIBISETCS I YUCI0 KOPHEM YPABHEHUS.

[TpumensTh rpaduueckre METObI IPU PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[Tonbuparhs mpuMepsl Map YHCEN, SBISIOUIMXCS PEUICHUEM JHMHEHHOTO ypaBHEHHS C JIBYMs
[IEPEMEHHBIMHU.

Ctpouth B KOOPAWHATHON IIOCKOCTH I'padUK JUHEHHOrO YpaBHEHHSI C IBYMS IepEeMEHHBIMU,
MOJIb3YACH TpaKOM, MPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cuctembl JByX JMHEHHBIX YpPaBHEHUW C JBYMsS II€PEMEHHBIMH, B TOM YHCIIE
rpaduuecKy.

CocTaBisITh U pelarh JMHEHHOE YpaBHEHUE WIIM CUCTEMY JIMHEHHBIX YPaBHEHUN IO YCIOBHUIO
3a/1a4u, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33J1a4M MIOJYYEHHBINA PE3YIIbTAT.

DOyHKIUHA

N300paxxarh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3a/IaHHBIM KOOPJIMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3aIIMCHIBATH YHNCIOBBIC IPOMEXYTKU Ha aIreOpanveckoM s3bIKe.

OTmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKU IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH IpauKH
nuHeHbIX QyHkuui. Ctpouts rpaduk GyHKIUU Y = [X|.

OnwuceIBaTh ¢ MOMOMIBIO (DYHKIMH M3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMHU: CKOPOCTH,
BpEMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBLHOCTD, BpEMs, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmats rpaduyeckuii crnocod NpeacTaBIeHUS M aHaIM3a WHPOpPMAIUHM, H3BIEKAaTh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PEeaTbHBIX IPOIIECCOB U 3aBUCUMOCTEH.

K koHiy o0yuenus B 8 Kiacce 00yJaromuiics MOIydUT CIECTYIONIUE TPEIMETHBIE PE3yIbTATHI:

Yucsia ¥ BLIYUCICHUSA

Hcnonb3oBaTh HavallbHbIE MPEJCTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX YHCEN MJif
CpPaBHEHHUS, OKPYIJIEHUS U BBIYHUCICHUM, H300pakaTh MAECWCTBUTEIbHBIE YMCIA TOYKAMHM Ha
KOOPIMHATHOMN IIPSIMOIA.

[TpuMeHATH MOHATHE apU(METHYECKOTO KBAJPAaTHOIO KOPHS, HAXOIUTh KBaJIpaTHbIE KOPHH,
UCTONb3ys TpU HEOOXOJUMOCTH  KalbKYJIATOpP, BBINOJHATH MpeoOpa3oBaHUS  BBIPAXKEHUH,
coJiepKallMX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucy OONBIINX U MAJIbIX YHCEN C IOMOIIbIO JECITHUHBIX Ipo0eil U cTeneHen
yucna 10.

AuredpanyecKkune BbIPaKeHUs

[IpuMeHsSTh TMOHSATHE CTENEHH C LeNbIM II0Ka3aTelieM, BBINIOJHATh IPeoO0pa3oBaHUS
BBIPAKEHU, COAEP/KAIUX CTEIIEHU C LIEJIBIM ITOKa3aTeIIEM.

BBINONHATE TOX/IECTBEHHBIE TPE0Opa30BaHUs PALMOHAIBHBIX BBIPAKEHUH HAa OCHOBE MPaBUII
JeWcTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHU ApoOsMu.

PacknanpiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKUATEIH.

[TpumensTh TpeoOpa3oBaHUS BBHIPAKEHUMN [UIsl pEUIeHMs] PAa3IMYHBIX 3a]lad M3 MaTeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON IIPAKTUKH.

YpaBHeHUs M HEPABEHCTBA

PemaTe MHENHbBIE, KBaAPATHBIC YPABHEHHS U PAllMOHAIbHBIE YPABHEHMS, CBOJSAIINECS K HUM,
CUCTEMBI JIByX YPAaBHEHHMI C IByMsI IEPEMEHHBIMHU.

IIpoBOAUTE NpOCTEHUIINE HUCCIEAOBAHUS YPAaBHEHUN U CUCTEM YPaBHEHHM, B TOM 4YHCIE C
IpUMEHEHHEM TpapHuuecKuX NpeACTaBIeHUN (yCTaHABIMBATh, UMEET JHM YpaBHEHHE WJIH CHCTEMa
YpaBHEHUH pellleHusl, €ClIU UMEET, TO CKOJIbKO, U TIpoyee).



[TepexoauTh OT CIOBECHOH (HOPMYTUPOBKH 3a/1aui K €€ anredpandeckoil MOJEIH ¢ MOMOIIBIO
COCTaBJICHUS YPABHEHUS WIM CUCTEMbI YPaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBHU C KOHTEKCTOM
3aJjauy MOJIy4YEHHBIN pe3ybTar.

[TpuMeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB MAJII CPAaBHEHMs, OLCHKH, pellaTh JUHEHHbIE
HEPaBEHCTBA C OJHOW MEPEeMEHHOW M MX CHUCTEMBI, JaBaTh rpa)uyecKylo WILTIOCTPAIIMI0 MHOKECTBA
pelIeHH HepaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[ToHumaTh ¥ MCIONB30BaTh (PYHKLIMOHAIbHbBIE MOHATHS U SI3bIK (TEPMUHBI, CUMBOJIMYECKHUE
0003HAauUeHMs), ONpEAENATh 3HaueHHe (YHKLUMU [0 3HAYEHUIO apryMeHTa, ONpeAessATh CBOWCTBA
byHKIMY 10 €€ rpaduKy.

Crtpoutsb rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y = k/x, y = X2,y = x3,y = |x|, y = VX, onuchIBaTh CBOWCTBA YHCIOBOIl (YHKIHH IO &
rpaduky.

K koH1y 00ydeHus B 9 kiacce 00y4aromuics MOIy4uT CIeyIOLUUe IPEIMETHbIE PE3YIbTAThI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHHBATh ¥ YIOPSIIOUYMBATH PAllHOHAIEHBIC M HPPALIOHAIEHBIC YHCIIA.

BeinonuaTe apudmernyeckue AECHCTBUS C PAMOHAIBHBIMU YHCIAMH, COYeTas YCTHbIE U
IUCbMEHHBIE IPUEMBI, BHIIOIHATH BEIYUCIICHUS C UPPALlMOHATIbHBIMU YUCIIAMH.

HaxonuTte 3HaveHUs: CTENEHEW C LEeNbIMH IOKAa3aTeNsIMH M KOPHEW, BBIYHCIATH 3HAUCHHS
YHCIIOBBIX BBIPAKEHUIH.

OKpyrisiTh ACHCTBUTENbHBIC YHUCIA, BBHIIOIHATH MPUKUAKY Pe3yJbTaTa BBHIYMCIEHUH, OLEHKY
YHCIIOBBIX BBIPA)KEHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeliHbIe W KBaJpaTHBIC YpaBHEHHS, YPaBHEHUS, CBOJIIIMECS K HUM, MPOCTEHIINe
IpOOHO-pallMOHAIbHBIC YPABHEHHUS.

Pemate cucteMbl ABYX JIMHEHHBIX YpPaBHEHHUH € JIByMsl HEpEMEHHBIMM U CHUCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OHO YpaBHEHHUE HE SIBIISCTCS INHEHHBIM.

Pemate TeKCTOBBIEC 3a/1auM aNreOpamuecKuM CIIOCOOOM C TTOMOIIBIO COCTABJICHUS YpaBHEHHS
WIN CUCTEMBI JBYX YPAaBHEHHH C IByMsI I€pEMEHHBIMHU.

[TpoBoauTh mpoCTElIIME HCCIeOBaHUS ypaBHEHMH M CHUCTEM YpaBHEHHUH, B TOM YHUCIE C
NpUMEHEHHEM TpaHuuecKuX NpeACTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHE WM CHCTEMa
YpaBHEHHH PELICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemrate nuHElHBIE HEpAaBEHCTBA, KBapaTHBIE HEPABEHCTBA, N300pakaTh PEUICHIE HEPABEHCTB
Ha YUCIIOBOM MPSAMOM, 3aIIMChIBATh PELICHUE C TOMOIIbIO CHMBOJIOB.

Pemate cucteMbl JIMHEHHBIX HEPaBEHCTB, CUCTEMbl HEPaBEHCTB, BKIIOYAIOIINE KBaJpaTHOE
HEpaBEHCTBO, HM300pa)kaTh pEIICHHE CHCTEMBbl HEPAaBEHCTB Ha YHCIOBOW TMPSIMOM, 3alMChIBaTh
pelIeHue ¢ TOMOIIHI0 CHMBOJIOB.

Vcnonb30BaTh HEpaBEHCTBA MPU PEIICHUH Pa3IMYHbIX 3a/1adu.

DOyHKIUHA

Pacrio3HaBaTh (PyHKIIMHM W3y4eHHBIX BHIOB. [lOKa3pIBaTh CXEMaTHYECKH PACIOIOKECHHE Ha

KOOPJIMHATHO# TiockocTu rpadukoB GyHkuuit Buga: y = kx, y =kx + b,y =k/x,y=ax2 +bx + ¢,y =
X3, y = VX, Y = ||, B 3aBHCHMOCTH OT 3HaUYeHHiT KO>()(DUIHEHTOB, ONHCHIBATH CBONCTBA (hYHKIIHIA.

Crpouth W H300paxaTh CXEMaTH4eCKH TpauKH KBaJApaTHUUHBIX (YHKIMHA, OMHCHIBAThH
CBOMCTBA KBaIpaTUYHBIX (DYHKIUN O UX rpaduKam.

Pacno3naBaTh KBaapaTHuHyi0 (QYHKIHUIO 1O (opmyse, MPUBOAUTH MPUMEPHl KBaJAPATUUHBIX
(GyHKIMN U3 pealbHOM KU3HH, PU3UKH, TE€OMETPUH.

YucioBble MOCIEI0BATEILHOCTH H NIPOrPecCUH



Pacno3naBare apuMETHUECKYI0 M TE€OMETPUYECKYI0 MNPOTPECCMH NpPU pasHBIX CIIOCOOax
3a/1aHMUsl.

BbINOTHATE BBIYHMCIEHUS C HCIOJNb30BaHUEM (GOpMysl N-ro ujieHa apupMETHUYEeCKOH H
reOMETPUYECKOI MPOrpeccuii, CyMMbI MEPBBIX N UJICHOB.

N300paxarh 4ieHbI 0CIEI0BATENIbHOCTH TOUKAMH Ha KOOPJMHATHOMN IJIOCKOCTH.

Pematp 3agauu, CBSi3aHHBIE C YMCJIOBBIMU I1OCJIEOBATEIBHOCTSAMHU, B TOM YHCIIE 3aJaud U3
pealbHOM JKU3HHU (C UCTOIB30BAaHUEM KAJIBKYJISATOPA, HUPPOBBIX TEXHOJIOTUH).



TEMATHYECKOE INTAHUPOBAHUE
7 KJIACC

Ne n/m | HammMeHoBaHue pa3iesioB U TeM KounyecTBO 4acoB JuaexkTpoHHbIe (UU(poBbHIE)
nporpamMMsl Bcero Kontposbubie | [pakruyeckne | 00pasoBaTesbHbIE pecypehl
padoThI padoThI
1 Uwucna v BeIYUCIIeHUS. PaninonanbpHbIe ynucina | 25 1 bubmuoreka [JOK
https://m.edsoo.ru/7f415b90
2 Anrebpandeckue BbIpaKEHUS 27 1 bubmuorexa [JOK
https://m.edsoo.ru/7f415b90
3 VYpaBHEHUs 1 HEPABEHCTBA 20 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
4 Koopmaunate! u rpaduku. OyHKIUN 24 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHME M 000OIIEHNE 6 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME | 102 5 0



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

Ne i/m | HammeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl Kosun4yecTBo 4acoB dyekTpoHHbIe (LM pPOBbLIE)
Bcero Kontposbubie | [Ipaktuyeckne | 00pasoBaTesbHbIe PeCypChl
padoThI padoTshI
1 Uwucna u Beruncinenus. KBagpaTHeie KOpHU 15 bubmuorexa [JOK
https://m.edsoo.ru/7f417af8
2 Yucia u BeruucieHus. CTeneHs ¢ 1eabIM 7 bu6nmoreka [IOK
HOKa3areseM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BoipakeHusi. KBaapaTHblit 5 1 bubnuotexa [HOK
TpEXUICH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BeIpakeHUs. AnreOpandeckas 15 1 bubnmnoreka HOK
1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [HOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCcTBAa. CHcTeMbl ypaBHeHH | 13 bubnuotexa [HOK
https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCcTBA 12 1 bubmuorexa [JOK
https://m.edsoo.ru/7f417af8
8 OyHkunu. OCHOBHBIE TOHATHUS 5 bubnuoreka [IOK
https://m.edsoo.ru/7f417af8
9 Oynkiuu. YucnoBsie PyHKITUN 9 bubmuorexa [JOK
https://m.edsoo.ru/7f417af8
10 [ToBTOpenue n 06o0IIEHNE 6 1 bubmmoreka [JOK
https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KJIACC

Ne n/m | HaummeHoBaHHe pa3iesioB U TeM

KoanuecTBo 4acoB

JuaexkTpoHHble (UU(poBbHIE)

nporpamMmMel Bcero Kontposnbubie | IIpaktudeckne  00pa3oBaTebHbIe pecypehbl
padoThI padoThI
1 Uucna u BerauciaeHus. JleicTBUTEbHBIC 9 bu6mmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
2 YpaBHEHUs 1 HEPABEHCTBA. Y PaBHCHHSI C 14 1 bubmuorexa [JOK
OJTHOM TIEpEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBa. CUCTEMBI 14 1 bubnuorexa [JOK
ypaBHEHUIA https://m.edso0.ru/7f419d08
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 bubnunoreka [JOK
https://m.edsoo.ru/7f419d08
5 OyHKIMH 16 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08
6 UwucnoBble moCiieI0BaTEIbHOCTH 15 1 bubnuorexa [JOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 6 0
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