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MMOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHUs: OHAa O0ECTIeUNBACT U3YUCHHUE APYTUX AUCIUIUINH, KaK €CTeCTBEHHO-
HAyYHOTO0, TaK W TyMaHUTApHOTO LHKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUs 00pa30BaHMs U B MMOBCEAHEBHOM *Ku3HU. Pa3BuTHe y oO0yuaronmxcs
HAYYHBIX TIPEJCTABICHUH O TMPOUCXOXKACHUA W CYITHOCTH alreOpanvecKux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTHIECKOM HAYKOM SIBIIGHUH U MPOIIECCOB
B MPUPOJE W OOINECTBE, POJU MAaTEeMaTHYECKOTO MOJCIHPOBAHMS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJI aJaNnTallyd B COBPEMEHHOM LU(POBOM
obmectBe. M3ydenuwe anreOpsl oOecrneuynBaeT pa3BUTHE YMEHHS HaOII0aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBAaTh CBOM JE€HCTBUSI U BBIBOJIBL,
dbopmynupoBath yrBepKAcHUSA. OCBOEHNE Kypca anreOpsl 00ecTieunBacT pa3BUTHE
JOTHYECKOTO MBIIIJICHUS] OOYYalOUIMXCsA: OHHM HCIOJB3YIOT JCAyKTUBHBIE H
WHAYKTUBHBIE pacCykJIeHHus, 0000IeHne 1 KOHKPETH3AIMI0, abCTparupoBaHue u
agamornto.  OOydeHue  anreOpe  mpeamnoiaraeT  3HAUUTENBHBIH  00BEM
CaMOCTOSITEJIbHON ~ JI€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSTEIbHOE
peleHue 3aa4 SBISETCS peanu3aleil 1esTeIbHOCTHOTO MPUHIINIA 00yYeHHS.

B cTpykType nporpamMmsl yaeOHOTO Kypca «Anredpay At OCHOBHOTO O0IIETo
o0pa3oBaHUsI OCHOBHOE MECTO 3aHHMMAIOT COJIEP’KaTEIbHO-METOUYECKHIE JTMHUU:
«Yucna W BBIUUCICHUA», «ANTeOpanuecKrue BBIpXKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxngas u3 3THX colepikaTeabHO-METOIUYECKIX
JMHHUMA pa3BUBAETCS HA MPOTSIKEHUH TPEX JIET U3YUCHUsSI Kypca, B3aUMOJCHCTBYS C
IpYTMMH €ro JHHHSIMH. B Xome wu3ydeHus ydeOHOro Kypca OOyJarolIuMcs
MPUXOJUTCS JIOTHYECKH PacCyKIaTh, MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBs3M ¢ 3TuM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jesax
MaTeMaTHYeCKOro 00pa3oBaHMs U CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YyYAIOIIUMUCS
OCHOB  YHHBEpPCAJIBHOTO MareMaTudeckoro si3pika. ComepkaTenbHOH WU
CTPYKTYpHOH OCOOEHHOCTBIO Y4eOHOTO Kypca «Anredpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMA «YHWclia W BBIYUCICHUS» CIY>KUT OCHOBOW s
JATbHEUINETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyUYaIOUTUXCS
JIOTUYECKOTO MBIIUICHHUS, (JOPMUPOBAHUIO YMEHUS TOJIH30BATHCS alTOPUTMAaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEIHEBHOM
®U3HU. Pa3BuTHE MOHATHA O YKCJEe HAa ypPOBHE OCHOBHOIO O0IEro oO0pa30BaHMS
CBSA3aHO C PALMOHAIBHBIMU M HPPAIMOHAIBHBIMU YHCIaMHU, (OPMUPOBAHHUEM



IPEACTABICHUI O IECTBUTEIBHOM YHCIIE. 3aBEPILIEHUE OCBOCHHS YUCIOBOM JIMHUN
OTHECEHO K CpeHEMY O0IIeMy 00pa30BaHUIO.

Conep:xaHue JByX anreOpandeckux JUHUN — « ANreOpandecKkue BhIPaKECHUS
U «YpaBHEHMS] U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Yy OOyYAIOIIMXCA
MaTEMaTUYEeCKOro ammnapara, HeOOXOAUMOTO JUisl PElleHUs 3aJad MaTEeMaTUKH,
CMEXHBIX IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmiero oOpa3oBaHus yueOHBIH MaTepual TPYyHIUPYETCs] BOKPYT PallMOHAIBHBIX
BbIpaKEeHMU. AnreOpa JEMOHCTPUPYET 3HAUYEHHE MATEMAaTUKH Kak s3bIKa s
MOCTPOEHUSI MAaTeMAaTHYEeCKUX MOJIeiell, OMHCaHUs TMPOILIECCOB U  SIBICHUMN
peanbHOro Mupa. B 3anaun 00yueHus anredpe BXOAAT TaKKe NajbHENIIee pa3BUTHE
AITOPUTMHUYECKOTO MBIIIICHHSI, HEOOXOIUMOT0, B YACTHOCTH, JIJIsl OCBOCHHS Kypca
uHPOpPMATUKKA, W  OBJAJCHUWE HABBIKAMU  JCAYKTUBHBIX  PACCYXICHUM.
[Ipeobpa3zoBaHre CHUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPUYECTBY.

Copeprxanve QyHKIIMOHATBHO-TPa(PUUECKON JIMHAH HAIEICHO Ha TOyYCHHE
o0Oy4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIEHl MaTeMaTH4eCKONW MOeNu
JUTS OTIMCAHUS ¥ UCCIIeI0OBAaHUS pa3HOOOPA3HBIX MPOILIECCOB U SIBICHUI B IPUPOJIE U
oOmectse. M3ydeHne maTepuaia CiocOOCTBYET Pa3BUTHIO Y 00YUAIOIIUXCS YMEHUS
UCIIOJIb30BaTh pa3JIMYHbIE BbIPA3UTEIbHBIE CPEACTBA fA3bIKA MAaTeMaTUKUA —
CIIOBECHbIE, CHMBOJMYECKHE, TpaduyecKkue, BHOCUT BKJIaJg B (OPMUPOBAHHE
IpEJICTABICHUI O POJIM MATEMAaTUKH B Pa3BUTUU LIMBUIU3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IMlaHy B 7-9 Kkjaccax wu3ydaercs Yy4eOHbIH Kypc
«Anredbpa», KOTOpBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/ielibl COJEp KAHUS:
«Yucna u BBIUMUCICHUS», «AJreOpanyeckre BBIPAKEHUS», «YPaBHEHHUS U
HEPAaBEHCTBA», « DYHKIIHI».

Ha uzydenune yuebHoro kypca «Anredpay orBoautcs 306 yacos: B 7 Kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Hezieno), B 9 kiacce
— 102 gaca (3 yaca B HefIeINIO).



COIAEPKXAHUE OBYUYEHUA
7 KJIIACC

Yucsia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JAECATUYHBIC, NEPEXO] OT OJHOM (POpPMBI 3aIUCH
npobeit k apyroi. lloHATne palMOHaIBHOrO YHMCHA, 3alMch, CpPaBHEHUE,
YHOPSAOYMBAHUE  PAlMOHAIBHBIX 4YMceld. ApumeTHueckue JeHCTBUA C
palMOHAIBHBIMUA YMCIIaMu. Pelenue 3aaad U3 peaJlbHOW NPAaKTHKW HA 4acTH, Ha
poowu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeleM: OINPEIEIICHUE, INpeoOpa3oBaHUE
BBIP@XEHUI HA OCHOBE OIpENEICHMs], 3auch 00ybuX yncen. IIponeHTsl, 3anuch
IPOLIEHTOB B BHUJE ApoOH U JpoOH B BUJAE MPOLEHTOB. TpH OCHOBHBIC 33Ja4H Ha
IIPOLIEHTHI, PEIICHHE 3a71a4 U3 PEaJIbHON MMPAKTUKH.

[IpuMeHeHne TPU3HAKOB  JEIMMOCTH, PA3JO0KEHHUE HA  MHOXHUTEIU
HATypaJIbHBIX YUCEL.

PeanbHble  3aBUCMMOCTH, B TOM 4Mciae IpsiMas U oOparHasd
IIPONOPLIMOHAIBHOCTH.

AJiredpanyecKue BbIPaKeHUs!

IIlepemeHHBIEC, YNCIOBOE 3HAUYECHUE BBIPAKEHHUs C IIepeMeHHOM. [JomycTrmMble
3Ha4YEHMs IEpeMeHHBbIX. [IpencTaBienne 3aBUCUMOCTH MEK/ly BEJITUYMHAMU B BUJIE
(dopMmyiibl. Beruucienus no gopmyinam. IlpeodpazoBanue OyKBEHHBIX BbIpaXKEHUH,
TOXKJECTBEHHO paBHBIE BBIPAKEHUS, TMpaBWia NPeoOpa3oBaHUsS CyMM H
IPOM3BEICHUH, MpaBUjIa PACKPBITUS CKOOOK 1 MIPUBEICHUS MTOTOOHBIX CIaraeMbiX.

CBONCTBa CTENEHM C HATyPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl © MHOrowieHsl. CreneHb MHorouneHa. CioskeHue, BbIYMTAaHUE,
YMHOXE€HHE MHOTOYJIEHOB. POPMYJIBI COKPALIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaapar pazHocTu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOrO4ICHOB Ha
MHOYHUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, IpaBUja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTb YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM IIEPEMEHHOM, YHCIO KOpPHEH JIMHEMHOTO
YPaBHEHUS, PELICHUE JIMHENHBIX ypaBHEeHUN. COCTaBIIEHHE YPABHEHHH 110 YCIIOBUIO
3amaun. PemieHue TEKCTOBBIX 33/1a4 C IOMOLIBIO YPABHEHUM.

JIuneliHOe ypaBHEHHE C IBYMs NEPEMEHHBIMU U ero rpagpuk. Cucrema IByX
JMHEWHBIX yPAaBHEHHMM C JByMs NEPEMEHHBIMH. PemieHue cucrem ypaBHEHHU
croco6oM noAcTaHoBKH. [IprMepsl peleHus TEKCTOBBIX 331a4 C TOMOIIBIO CUCTEM
YPaBHECHUU.

DyHKUMHA



Koopaunara Touku Ha npsiMou. Uucnosele mpomMexyTKH. PaccTossHre Mexy
JABYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[IpssmoyronbHas cuctemMa koopauHaT, oc Ox u Oy. AGcicca u opJauHaTa
TOUKH Ha KOOPJAMHATHOM I1ockocTu. [IpumMeps! rpadukos, 3a1aHHbIX GopMyaamu.
Urenue rpadukoB peanbHbIX 3aBucumoctel. [Tonstue pynkumu. ['padux GpyHkuun.
CpoiictBa pynkuuid. Jluneitnas ¢ynkuus, e€ rpapuk. I'papux Pynkumun y = [x|.
['padmyeckoe pelieHne JIMHEHHBIX YPaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucnaa v BIYMCICHUA

KBagpatubiii kopeHb u3 uwucia. [loHsTue 00 uppalMOHAIBLHOM YHCIIE.
JlecsaTnaHbie TPUOTMKEHUS UPPAITMOHATBHBIX unces. CBOMCTBA apu(METHIECKUX
KBaIPAaTHBIX KOPHEW W X MPUMEHEHHE K MTPEoOPa30BAHUIO YUCIIOBBIX BRIPAKEHUN
Y BBIUHMCJIEHUAM. JIeCTBUTEIIbHBIE YUCIIA.

Crenensb ¢ 1enbpIM NoKaszaTeneM 1 e€ cpoiictBa. CTaHaapTHas 3alUCh YUCa.

AnredOpandeckue BbIpaKeHUs!

KBazpaTHbIil TpEXWIEH, PA3JIOAKEHUE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anre6pandeckas Jpodbb. OCHOBHOE CBOWCTBO alreOpanveckod JapoOwu.
CnoxxeHre, BBIYHTAaHUE, YMHOXCHHE, JCICHHE anreOpandeckux JpoOeH.
PanrionansHbIC BRIpaKEHUS U UX PEOOPA3OBAHHUE.

YpaBHeHMS U HEPaBEHCTBA

KBanpatHoe ypaBueHnue, opmyina KOpHEH KBaapaTHOTO ypaBHeHuUs1. Teopema
Buera. Peuienue ypaBHEHUN, CBOIAIIMXCSA K JIMHEWHBIM H  KBaJIpPaTHBIM.
[Ipocreiinme qpoOHO-palMOHABHBIE YPAaBHEHUS.

['padrueckas mHTEpHpeTalMsl YPABHEHUI C IBYMsI IEPEMEHHBIMU U CUCTEM
JVUHEWHBIX YPAaBHEHHW C JByMs IIepeMEHHBIMHU. lIpuMmepsl pemienus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMSI IEPEMEHHBIMHU.

Pemrenne TekCTOBBIX 3a7a4 anreOpanvdecKuM CIiocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NMEPEMEHHOM.
PaBHOCWIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTeEMBI JIMHENHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.

DyHKUMHA

[Monsitue pynkuu. O61acTh ONpeneIeHns U MHOKECTBO 3HAUCHUN (YHKITHH.
Crioco0bl 3amanust QyHKITH.

I'paduk ynkuuu. Yrenue cpoiictB (ynkuuu no e€ rpaduxy. [Tpumeps
rpadukoB QPyHKINNA, OTPAXKAIOIIUX PEabHBIE MPOIIECCHI.



OyHKIMK, OMNUCHIBAIOIIME NPSIMYI0 M OOpaTHYIO MPONOPIHMOHAIIbHBIE
3aBHCHMOCTH, HX rpabukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KIIACC

Yucaa v BIYUCICHUSA

PanyonanbHble YuCiIa, UppallMoOHAIbHBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE
JecATUYHBIE ApoOu. MHOXECTBO ACHUCTBUTENBHBIX YMCEN, JEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHbIE JAecATUYHbIe ApoOu. B3auMHO OIHO3HAYHOE COOTBETCTBUE
MEXKYy MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MIPSMOM.

CpaBHEHME JIWCTBUTENIbHBIX 4HCENl, apu(PMETUYECKUe JIEUCTBUS C
JNEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA, JIMTEIBHOCTh IPOIIECCOB B
OKpY>KaroIleM MUPE.

[Tpubnmxk€HHOE 3HAUECHUE BEIMYMHBI, TOYHOCTh MpUOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u olieHKa pe3yJibTaTOB BEIYMCIEHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneilinoe ypaBHeHuE. PemeHne ypaBHEHUM, CBOAAIIMXCS K JINHEMHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUH, CBOASIIMXCS K KBaApaTHBIM.
buxBanpatHoe ypaBHenue. lIpumepsl pemieHuss ypaBHEHUN TPETbEU M 4ETBEPTOU
CTEIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHMU. PereHue TEKCTOBBIX 3ajaad
anreOpandeckuM METOIO0M.

VYpaBHeHune ¢ AByMs MepeMEHHBIMU U ero rpaduk. Perienue cuctem IByX
JIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU. PellleHne CUCTEM IBYX YPaBHECHUM,
OJIHO W3 KOTOpBIX JMHEWHOe, a Jpyroe — BTOpoil cremeHu. ['paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemrenre TeKCTOBBIX 3a7a49 anreOpanvdecKuM CIocoOoM.

HucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne nHUHEWHBIX HEPABEHCTB C OJHOW NEpeMeHHOM. Pemienue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. KBagpaTHele HepaBeHCTBA.
['padmyeckas uHTEpIpeTanys HEPAaBEHCTB M CHCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMH.

DyHKUMHA

KBaapartuunas ¢ynkuus, €€ rpaduxk u cBoictBa. [lapabona, KoopaHHATHI
BEPUIMHBI 11apadoJIbl, OCb CAMMETPHUH MapadoJIbl.

I'padukn byskmmit: y =kx, y=kx + b, y=k/x, y =x3, y =Vx, y = |x|, 1 ux
CBONCTBA.



YucsioBblie MOCJI€10BATEILHOCTH U MIPOTPECCUM

ITonsgTe 4YHCIOBOM MOCJIEAOBATENILHOCTH. 3aJlaHHE MOCJIEeI0BATEIILHOCTH
PEKyppPEHTHOM (popMyIoit u HopMyIIOH #-TO UiIeHa.

Apudmernueckass U reoMeTpudeckas mporpeccur. DopMmysbl #-TO YICHA
apupMETHIECKON U TEOMETPUIECKON MPOTPECCHI, CYMMBI IEPBBIX 71 YWICHOB.

N3o0paxkenne uiaeHOB apu(METHUYECKOH M TeOMETPHUUYECKOM IMPOTrpecCHid
TOYKaMU Ha KOOPJAWHATHOW IUIOCKOCTH. JIMHEWMHBIM M SKCIIOHEHIIMAIIBHBIA POCT.
CI105KHBIE€ MPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJabTaThbl OCBOCHHMS IMPOrpaMMbl y4eOHOro Kypca
«Anrebpa» XxapaKTepu3yrTCs:

1) naTpuoTHYecKOe BOCIUTAHME:

MPOSIBJICHUEM HHTEpeca K TMPONUIOMY HW  HACTOSIIEMY POCCHICKOMN
MaTeMaTUKH, [IEHHOCTHBIM OTHONIEHHEM K JIOCTIXKEHUSIM  POCCUUCKHUX
MAaTEMATHKOB M POCCHUMCKOM MAaTEMaTUYE€CKOW IIKOJIbI, K MCHOJIb30BAHUIO ITUX
TOCTIKEHHUI B IPYTUX HayKaxX U MPUKIAIHBIX chepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00S3aHHOCTEH T'pakJIlaHWHA W peasiu3alliud ero
mpaB, TPEICTABICHHEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYp, SIBICHUHU, MPOIEAYP TPAKIAHCKOTO OOIIEeCTBa (HampuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO STUUECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM MPUMEHEHUEM JOCTWKCHUW HAyKH, OCO3HAHHUEM BaXXHOCTU
MOPaJIbHO-3TUYECKUX MPUHIIMIIOB B ICSATEIIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTH€ B PEUICHUH MPAKTUYECKUX 3a/1ad
MAaTEMATHYECKOW HAIPaBIECHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYE€CKOIO
00pa3oBaHMs Ha TMPOTSHKEHUH BCEM JKM3HM I yCIHEUIHON TpodecCHOHabHON
NEATEIPHOCTH W Pa3BUTHEM HEOOXOIWMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM WHIWBHUIYATHHOU TPAEKTOPUH 00pa30BaHMS M )KU3HECHHBIX TIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OSMOIMOHAIBHOMY M  3CTETUYECKOMY  BOCHPHSTHIO
MaTEeMaTUYeCKNX OOBEKTOB, 3ajad, PENICHUH, PACCYXICHUH, YMEHHIO BUJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

OpUEHTAIMEed B JIESITEIBbHOCTH Ha COBPEMEHHYID CHUCTEMY Hay4HBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MIPUPOJBI U
oOmmecTBa, TOHMMAHUEM MATEMAaTHUYECKOW HAyKW Kak cdephl YeI0BEUECKOU
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTUS W 3HAUMMOCTH ISl Pa3BUTHUSl LUBUIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAT€MAaTUKU M MAaTEMATHYECKON KYJIbTYpOW Kak CPEICTBOM
MO3HAHMUS MHpaA, OBJAJCHHEM MPOCTEHIIMMM HABBIKAMU HCCIIEA0BATEIBCKOM
NEATEIIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (POPMHPOBAHHE KYJbTYPbI 310POBbSI H
IMOIMOHAJILHOTO 0JIaronoJyuns:



TOTOBHOCTBIO MPHUMEHATh MaTeMaTHUYeCKWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUS  3J0pOoBOro  oOpa3a JKM3HM  (3I0pOBOE  NHUTAHUE,
cOaJaHCUPOBAaHHBIA PEXUM 3aHATHUA M OTAbIXa, peryispHas ¢uzndeckas
aKTUBHOCTH ), C(OOPMHUPOBAHHOCTHIO HaBbIKA pe(hIeKCUH, TPU3HAHUEM CBOETO IpaBa
Ha OUIMOKY M TaKOTo K€ MpaBa JPyroro 4eI0oBeKa;

7) 3K0JIOrn4ecKoe BOCIIMTAHHE:

OpHUEHTAaleH Ha MPUMEHEHUEe MaTeMaTUYECKUX 3HAHUN JIJIsl peIlIeHus 3a/1a4 B
00J1aCTU COXPAHHOCTU OKPY’KaloIIel Cpeibl, TNIAHUPOBAHMSI IOCTYNKOB M OLIEHKU
UX BO3MOJKHBIX MOCJICJCTBUI AJIsi OKPY’KaIOIIEH Cpelibl, 0CO3HAHUEM TT100aIbHOr0
XapakTepa dKOJOTUYECKUX MPOOJIeM U MyTel X PelIeHus;

8) ananTauusi K M3MEHAIOIMMCS YCJIOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBHSM B YCIOBHSX HEONPEICNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM UHCIE
YMEHHE YYHUTbCA y IPYTHX JIOACH, MpuoOpeTaTh B COBMECTHOM IESTEIBbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUHU U3 OMBITA IPYTHX;

HEOOXOUMOCTBI0O B  (OPMHPOBAHMM HOBBIX 3HAHW, B TOM 4YHCIE
dbopMyIUpOBaTh HI€U, TOHITHS, TUTIOTE3bI 00 OOBEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb JeGUIUTHl COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYallMlO, BOCIPHUHUMATh
CTPECCOBYIO CHUTYalMI0 KakK BBI3OB, TPEOYIOMIMNA KOHTPMEp, KOPPEKTHPOBATH
NPUHUMAaEMbIE pEIIeHUusT W ACUCTBUS, (POPMYIHPOBATH M OICHUBATh PHUCKU U
MOCIIEACTBHS, POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTeIbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBbie JJoruyeckue aeicTBUs:

e BBIBJISATh U XAPAKTEPU30BATH CYLIECTBEHHBIE MPU3HAKH MAaTEMATUYECKUX
00BEKTOB, TOHATHIA, OTHOIICHWA MEXIy MOHATHUSIMHU, (HOPMYIUPOBATH
ONpEJCICHUsI  TOHATUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KJaccupuKalu, OCHOBAaHMS JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO AHAJIN3A;

e BOCIPUHUMATH, (OpMyIHpOBaTH U MPeOOPA3OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENIbHBIC, CIUHWYHBIC, YAaCTHBICE W OOIIHe,
YCIIOBHBIE;

e BBIBJIATH  MAaTEMATUYECKHUE  3aKOHOMEPHOCTH, B3aMOCBSI3U U
npotuBopeurss B (akTax, JaHHBIX, HAOTIONEHUAX W YTBEPXKICHUSX,
MpeJIaraTb KPUTEPUH 1S BBISIBICHUS 3AKOHOMEPHOCTEW U TPOTUBOPEUHIA;



JIenaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOYCHHUN, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
pa30bupath JI0Ka3aTeIbCTBA MATEMAaTHICCKIX YTBEPKACHUN (MIPSAMBIC U OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaThdecknx (aKkToB, BBICTPAWBATh APTYMEHTAIMIO, TPUBOIUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,;
BBIOMpaTh CIOCOO pelieHusT y4eOHOM 3ajmaud (CpaBHMBATh HECKOJIBKO
BApMAHTOB pEIICHMs, BBIOMpaTh HauboNee MOAXOMAMUNA C YUETOM
CaMOCTOSITEJIbHO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBble uccieaoBaTe/bCKHeE JeHCTBUSA:

UCITIOJIB30BaTh BOMIPOCHI KaK WCCIICIOBATEILCKHUN HHCTPYMEHT IO3HAHUS,
bopMyIUpOBaTh BOMPOCHI, (UKCUPYIOIINE IMPOTUBOpEUYne, Mpodiemy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HMCKOMOE H JaHHOE, (QOopMUPOBATh
TUTIOTE3Yy, ApTYMEHTUPOBAThH CBOIO MTO3UIINIO, MHCHUE;

MPOBOJIUTh IO CAMOCTOSITEILHO COCTABJICHHOMY IIIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE HCCIICOBAHHUE IT0 YCTAaHOBJICHHIO 0COOCHHOCTEH
MaTeMaTHYECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOO;
CaMOCTOSITENIbHO (hOPMYITHPOBATH 0OOOIIEHHSI U BBIBOBI TIO PE3YJIhbTaTaM
MPOBEAEHHOTO HAOIOCHUS, WCCIEIOBaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 000OIICHUH;

IIPOTHO3MPOBATh BO3MOXKHOE PAa3BHTHE IPOIECCa, a TAKXKE BBIIBUTATh
MIPEAIOJI0KEHUS O €T0 PAa3BUTHH B HOBBIX YCJIOBHSX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HM30BITOYHOCTh HH(OpPMAIUH, TaHHBIX,
HEOOXOUMBIX JUISl peILICHUs 3a/1a4H;

BBIOMpATh, AHAJIM3UPOBATh, CHCTEMATH3UPOBATh M HWHTEPIPETHPOBATH
MH(POPMAIINIO PA3INYHBIX BUAOB U POPM MPEICTABICHHUS;

BbIOUpaTh (GopMy MpeACTaBieHUS HHPOpPMALMM U WUIIOCTPUPOBATH
pemiaeMble 3aJaud CXEMaMH{, JuarpaMMaMi, HHOW Trpadukod Hu uX
KOMOHHAIUSIMU,

OLIEHUBATh HAAEKHOCTh HMH(OPMAIUM IO KPUTEPHUSAM, MPEIOKESHHBIM
yUUTEIEeM U CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHMBeEPCAJIbHbIC YUeOHbIe 1eCTBHSA:

BOCIPUHUMATH U (DOPMYIHPOBATH CYKJICHUS B COOTBETCTBHHU C YCIOBHUSIMU
U LIEJSIMU OOILIEHUS, ICHO, TOUHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3pPEHUS
B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JAAaBaTh IIOSICHEHUS 10 XOAY PELICHUS
3aJ1a4yd, KOMMEHTUPOBATh MOJYyYE€HHBIN pPe3yJIbTaT;

B X0/i€ 00CYXKJI€HMS 3a/1aBaTh BOIIPOCHI 10 CYIECTBY 00CYXIaeMOil TEMBI,
npo0JIeMBbl, periaeMoi 3a/1a4u, BbICKAa3bIBaTh UJIEU, HALICJIEHHbIE HA MIOUCK
peuIeHus, COIOCTaBIATh CBOM CYXKICHHA C CYXACHUAMH JAPYTIHX



YYaCTHUKOB JHaliora, oOHapYyKUBaTh PA3NUYUE M CXOACTBO MO3UIMIL, B
KOppEeKTHOU popMme hopMyupoBaTh pa3HOTIACHs, CBOM BO3PAKEHMUS;

e TMpPEACTAaBIATh  PE3yJdbTaThl  pEUIeHUS  3a/Jaud,  OIKCIIEPUMEHTA,
UCCIIEIOBAHMSI, MPOEKTA, CAMOCTOSITENIbHO BRIOMPATh (POpMAT BBICTYIUICHUS
¢ Y4€TOM 3aJa4 MPe3eHTAIMH U OCOOCHHOCTEN ayIUTOPHH;

e TIIOHMMATh U HCMOJIb30BATh MPEUMYILECTBA KOMAaHIHON U MHIUBUY AIbHOM
paboThI IpU pEUICHUHN YUYEOHBIX MAaTEMAaTUYECKUX 3a]1a4;

e IPUHUMATH LI€JIb COBMECTHOM NESATEeIbHOCTH, MIIAHUPOBATh OPraHU3ALMIO
COBMECTHOM palOTHI, paclpeaensTh BUAbl pabOT, I0rOBapUBaThCH,
o0cyXaaTh MpoIecc U pe3yiabTaT paboThl, 000011aTh MHEHUS HECKOIBKUX
JIIOJICH;

e YYacTBOBaTh B TpyHmoBbIX ¢(opMax padboTel (00CYyXIeHHs, OOMeH
MHEHHUSMH, MO3TOBBIE IUTYPMBI U IPYTHE), BHIMOIHATH CBOIO YaCTh PaOOTHI
U KOODAMHHUPOBATH CBOM JEHCTBUA C JPYTMMHU YJI€HAaMU KOMAaHJBbl,
OLICHUBAaTh KAa4€CTBO CBOEr0 BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
chopMyJIMPOBaHHBIM YYaCTHUKAMU B3aUMOJCHCTBUSI.

PerynasiTuBHbIE YHMBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

e CaMOCTOSITENIBHO COCTaBIIATH IUIaH, aJITOPUTM PELICHUS 3aJaud (WA €ro
4acTh), BHIOMpATh CHOCOO pelIeHHs] ¢ y4E€TOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUpPOBaTh M KOPPEKTUPOBATH
BapUAHTHI pEIICHUN ¢ y4ETOM HOBOM MH(OpMaIIHy.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

e BJIAJIETh CIOCOOAMH CAMONPOBEPKH, CAMOKOHTPOJISI TPOLIECCA U PE3YJIbTATa
pelieHus MaTeMaTUYECKOM 3a/1au;

e TMPEABUIETH TPYJIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPH PEILICHUH 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HallICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIbTATA AEATEIbHOCTH IOCTABJICHHOM LIEJIN U
YCJIOBUSIM, OOBSICHATh MPUYUHBI JOCTUKEHUS UM HEJOCTHXKEHUS IIeJIH,
HAXOJIUTh OIMUOKY, JaBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

INNPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 kJjacce OOyYarONIUiiCS TOJYYUT CIICTYIONTUE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia ¥ BBIYUCICHUA

BbinonHATh, codyeTass YCTHbIE M NUChbMEHHbIE MNPUEMBI, apuMeTHUYecKue
JICUCTBHS C PAMOHAIBHBIMU YHCJIAMH.



HaxomuTh 3Ha4YeHHs] 4YMCIOBBIX BBIPAKEHHM, MPUMEHSITH Pa3HOOOpaA3HbIE
Croco0bl U IPUEMBI BBIYMCIICHUS 3HAUYEHUN IPOOHBIX BBIPAKEHUI, COJEpIKALIUX
OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH.

[lepexonuTh OT OxHON (POPMBI 3amucu uyncen K Apyrod (mpeoOpa3oBBHIBATH
JECATHUYHYIO TpOOb B OOBIKHOBEHHY10, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B OECKOHEUYHYIO JICCITHYHYIO IPOOB).

CpaBHHBATh U YIOPSAOYUBATH PALMOHAJIBHBIE YHCIIA.

OKpyTiIsATh YHCIIa.

BrInOMHATE NPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYMCIICHUN, OLICHKY 3HAYCHUN
YUCJIOBBIX BBIPAXKEHUN. BBINOMHATH NEHCTBHA CO CTENEHSAMHU C HATypaJlbHBIMH
IIOKAa3aTeJISIMMU.

[IpuMeHATh NPU3HAKYU ACIMMOCTH, Pa3JIOKEHNE HA MHOKUATEIN HAaTypaIbHbIX
YHCEll.

Pemate npakTHKO-OpHEHTUPOBAHHBIE 33/1a4d, CBS3aHHBIE C OTHOLICHUEM
BEJINYMH, MPONOPLUUOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yibpTaThl PEIICHUs 33/1a4 C YYETOM OIPaHMYEHUH, CBSI3aHHBIX CO CBOWCTBAMHU
paccmaTpuBaeMbIX OOBEKTOB.

AJiredpanyecKkue BbIPpaKeHUs!

Hcnonp3oBath anreOpandecKkyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOIIECCE OCBOEHUS Y4eOHOTO MaTepuania.

Haxoauts 3HaueHHMss OyKBEHHBIX BBIPQKEHUH IPU 33aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BrimonusaTe mpeodpazoBaHus 11€JI0T0 BIPAXKEHNUS B MHOTOYJIEH MPUBEICHUEM
NOJTIOOHBIX CIaraeMbIX, pACKPHITHEM CKOOOK.

BBINIONIHATE yMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIeHa Ha
MHOT'OYJIEH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OCyIIeCTBIATh Pa3JIOKEHUE MHOTOWICHOB HA MHOMUTEIU C IIOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEr0o MHOXKUTEJIS], TPYIIHUPOBKHU ClIaraeéMbIX, IPUMEHEHUS
bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsI MHOTOUJIEHOB JUIsl PELIEHUS Pa3InYHbIX 3aja4
13 MAaTEMAaTHKH, CMEXHBIX IIPEIMETOB, U3 PEANbHON TPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMHU ITOKA3aTEISAMM JUIS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHMS U HEPaABEHCTBA

Pemate nvHENHBIE ypaBHEHUS C OJHOW NEPEMEHHOW, MPUMEHSSA IpaBUia
nepexoa OT UCXOJHOIO YPAaBHEHMs K PaBHOCWIBHOMY eMy. IIpoBepsTs, sBusercs
JIX YUCJI0 KOPHEM YPaBHEHHS.

[TpumensTh rpaduveckre METObI IPU PEIICHUHU JTUHEHHBIX YPaBHEHUH U UX
CUCTEM.

[Tonbupare mnpuMepbl Map 4YUCEN, SBISIOIIUXCS PEIICHUEM JIMHEHHOTO
YPAaBHEHUS C ABYMsI [IEPEMEHHBIMU.



CtpouTh B KOOPAMHATHOU TJIOCKOCTH IpauK TMHEHHOTO YPaBHEHUS C ABYMS
NEePEMEHHBIMHU, MOJIB3YSCh IPaPUKOM, IPUBOIUTH PUMEPHI PEILICHUS YPABHEHUS.

PemaTte cuctembl IByX JTMHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH, B TOM
yuclie rpaduyecKy.

CocTaBnsTh W pemIaTh JIMHEWHOE YPaBHEHWE WJIH CHUCTEMY JIMHEHHBIX
ypaBHEHUH MO yCIOBUIO 3a7[a4H, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y MOJIyYeHHBINA Pe3ybTar.

DyHKUMHA

N300pakath Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpJIMHATaM, JTy4Hd, OTPE3KU, UHTEPBAJIbI, 3aITUCHIBATH YMCIOBBIE TPOMEKYTKU HA
anre0panvyeckoM si3bIKe.

OtMmeyaTh B KOOPAMHATHOW TJIOCKOCTH TOYKHU MO 3aJJaHHBIM KOOpJMHATaM,
CTpOUTh Tpaduku TUHEHHBIX QyHKIMK. CTpouTh rpaduk GyHKINH Yy = [X|.

OnuceiBaTh C MOMONIbIO (YHKIMA W3BECTHBIE 3aBUCHMOCTH MEXIY
BEITMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHHE, II€HAa, KOJIMYECTBO, CTOMMOCTb,
POU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHre QyHKIUMU N0 3HAYCHUIO €€ apTryMeHTa.

[Tonnmats rpaduueckuii cnocod MpeACTaBICHUS M aHAIW3a MH(POpPMAIUH,
W3BJICKATh U MHTEPIPETUPOBATH HH(DOpMAIHIO U3 TPadhUKOB PEATBHBIX MTPOIIECCOB
Y 3aBUCHMOCTEM.

K koHiy oOyueHus B 8 kjacce oOydaroUIuiicss MOJYYHUT ClIEIyIOLIUE
IPEMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

Hcronp30BaTh HaYaIbHBIC TMPEACTABICHUS O MHOXECTBE JCHCTBUTEIHHBIX
YuCeJl JUIsl CPABHEHMSI, OKPYTJICHUS U BBIYMCIECHUN, N300paXkaTh JAEHUCTBUTEIbHBIC
YyClia TOYKaMU Ha KOOPJUHATHOMN MPSIMOM.

[IpumeHsaATh TOHATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIE KOPHH, WCIIONB3YS TPH HEOOXOJUMOCTH KaJbKYJISTOP, BBITOJHSTH
npeoOpa3oBaHus BBIPAKCHUM, COJCPKAIMUX KBAJAPATHBIE KOPHU, HWCIOIb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OONBIIMX M MajlblX YHUCEN C MOMOUIBIO JECATUYHBIX
npoOeit u creneHeit uncna 10.

AJiredpanyecKkue BbIpaKeHust

[IpumMeHATh TOHATHE CTEEHW C IEIBIM  IOKa3aTeleM, BBIMOIHATh
npeoOpa30oBaHus BbIpAXKEHUH, COAEPKALUX CTEIICHH C LIETBIM IMOKa3aTeIeM.

BbINONHATE TOXASCTBEHHBIE MPE0OpPa30BaHMs pAllUOHATIBHBIX BBIPAKEHUN Ha
OCHOBE IIPABWJI ACUCTBUI HAJ MHOTOWICHAMH U aNreOpandecKuMu ApOOsIMH.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIH.

[TpumeHnsTh npeodpa3oBaHus BHIPAXKEHUM JJI pellieHus] pa3IMyHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA



Pemare nMHENHBIE, KBaJpAaTHBIE YPABHEHHS W PALlMOHAIBHBIE YPaBHEHMS,
CBOJISALLIMECS K HUM, CUCTEMBI IByX YPaBHEHHI C IBYyMS [IEPEMEHHBIMHU.

[IpoBOAUTH MPOCTEUIIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM yPaBHCHUH, B
TOM YHCIIe C TPUMEHEHHEM TpaduuecKuX MpeCTaBIeHN (yCTaHABINBATh, HMEET
JY YpPAaBHEHUE WIM CHCTEMA YPABHEHUM PELICHUS, €CIIM MMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT CIOBECHON (HOPMYIMPOBKU 3ajayu K €& anreOpanyeckoiu
MOJEIN C IIOMOUIIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBl YpPAaBHEHH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H IIOJIyYEHHBIN PE3ysIbTaT.

[IprMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH, PEIIATh
JIMHENHbIE HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh rpad)uyECcKyIo
WJUTKOCTPALMIO0 MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMHA

[ToHumMaTh ¥ KCMONB30BATh (PYHKITMOHAIBHBIE TIOHATHUS U SI3BIK (TEPMUHBI,
CUMBOJINYECKHE O0O3HAYEHUS), OIMpPEAeNATh 3HaueHUE (DYHKIUU IO 3HAYCHUIO
apryMeHTa, ONpeAeiATh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

CtpouTts rpaduKu 3MeMEeHTapHBIX PYHKIMN BUA:

y=k/x,y =x2, y=x3,y =|x|, y = \X, OIIHCHIBATH CBOACTBA YHCIOBON DYHKIIHH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kjacce oOyYarOmIuiicss TOJYYUT CIICTYIONTUE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BBIYMCICHUA

CpaBHHBAaTh M YIIOPSIOYMBATH PALIMOHAIBHBIE U UPPALMOHAIbHBIE YHCIIA.

BrinonusaTe apupmMeTndeckue AeMCTBY ¢ palliOHaIbHBIMU YHCIAMH, COYETAas
YCTHBIE U MHUCBMEHHBIC NMPHUEMBI, BBINOJHATH BBIYUCICHHUS C UPPALUOHAIBHBIMU
YUCJIaMU.

HaxoauTp 3Hau€HUsI CTENEHEN C LIENBIMU ITOKA3aTENSIMU U KOPHEH, BBIUYNCIIATD
3HAYEHUS YUCIOBBIX BBIPAKECHUM.

OKpyrJisiTh JIEUCTBUTEIBHBIC YHCJIA, BBINOJHITH MPUKUAKY pe3yJibTara
BBIYUCJIEHUI, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHElHbBIE U KBapaTHBIE YPAaBHEHU S, YPABHEHUS, CBOISIIMECS K HUM,
npocTeiiime ApoOHO-paMOHANIbHBIE YPABHEHUS.

Pemare cucrempl AByX JMHEHMHBIX YPAaBHEHHM C JIBYMsI IIEPEMEHHBIMH M
CHUCTEMBI JIBYX YPABHEHHUI1, B KOTOPBIX OJIHO YPABHEHUE HE SIBIISIETCS JIMHEHHBIM.

Pemate TekcTOBBbIE 3ajauu  ajareOpauyeckuM CHocoOOM C  MOMOIIbIO
COCTABJICHHS YPABHEHUS WIIH CUCTEMBI IByX YPABHEHUU C IBYMS ITIEPEMEHHBIMM.

[IpoBOAUTE MpOCTENIINE UCCIIENOBAHUSA YPABHEHUM U CHCTEM YPAaBHEHUM, B
TOM YHCJIe C TPUMEHEHUEM TpaduuecKiX MpeCTaBIeHUN (yCTaHABIUBATh, HMEET
JY YpaBHEHUE WJIM CHCTEMA YPAaBHEHUW PEIICHUS, €CIH HUMEET, TO CKOJBKO, W
npouee).



Pemate nuHeliHBIE HEPABEHCTBA, KBAJApPATHHIE HEPABEHCTBA, HM300pakaTh
pellleHue HEPABEHCTB HA YMCIJIOBOM MPAMOM, 3allMCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cucTeMBl  JIMHEWHBIX  HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIFOYAIOIINE KBAJpaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YHCJIIOBOM MPSMOM, 3alIMChIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIWYHbBIX 3a7a4.

DyHKUMHA

Pacno3naBath (yHKIMM U3y4yeHHBIX BHAOB. [loKa3plBaTh CXeMaTHYECKH

pacrooKeHue Ha KOOPAMHATHOM MI0CKOCTH rpaduKoB PYHKIMHA BUaA: y = kx, y =
kx + b,y =k/x,y=ax2 +bx + ¢,y =x3, y="x, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHiT
K02 (pHUILIMEHTOB, ONMMCHIBATh CBOMCTBA (DYHKITUH.

Crpouth U H300pakaTh CXEMAaTHUUECKU TpaQUKU KBaJApPAaTUUHBIX (QYHKIMM,
OINMCHIBATh CBOMCTBA KBaIpaTUUHBIX (PYHKIUH MO UX rpaduxam.

PacnioznaBate kBagpaTHuHyl0 (QYyHKLHIO 11O (HopMyIie, MIPUBOAUTH MIPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucsi0BbIE MOCIEI0BATEILHOCTH U MIPOrPecCcum

Pacnio3zHaBaTh apu(p)METHUECKYIO U TEOMETPUUECKYIO IIPOTPECCUH IIPH Pa3HBIX
crioco0ax 3aJgaHusl.

BbInonHAT,  BBIYMCIEHUS C  HWCIOJb30BaHHEM (QOpMylT nN-ro 4jaeHa
apu(pMeTUYECKON U TeOMETPUUYECKOM MPOTrpecCHii, CyMMBI IIEPBHIX N YJICHOB.

N300paxaTh WIEHbl IOCJIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOM
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YMCIOBBIMH IIOCJIENOBATEIBHOCTAMHU, B TOM
qHclie 3a7aud U3 peajlbHON KU3HH (C MCIIONIb30BAaHUEM KaJbKYJISITOPa, U(PPOBHIX
TEXHOJIOTHUH).






9 KVIACC

KosunyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB u TeM uuppoBbIe
Ne n/m P Konrtpoabnbie IIpakTnueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| Uucna u Beruncienus. JleicTBUTENbHBIC 13 1 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
but6mmoreka [JOK
2 () 16 1
YHKIHER https://m.edsoo.ru/7f419d08
3 YpaBHEHHUs 1 HEPABEHCTBA. Y PABHEHUS C 16 | bubnmoreka [JOK
OJHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
4 VpaBHenus u HepaBeHCTBA. CUCTEMBbI 7 bubnmnoreka [JOK
ypaBHEHUN https://m.edsoo.ru/7f419d08
bubmoreka [IOK
.H 1 1
5 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 3 hitps://m.cdsoo.rw/7f419d08
bubmuoreka [IOK
4 1 2
6 HCJIOBBIE MOCJIEA0BATEIbHOCTH 9 https://m.edsoo.ru/7f419d08
. [ToBTOpenue, o6o0IIeHNE, CHUCTEMATU3AIUS 18 ) Bubmuorexa [JOK
3HAaHUHU https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




HOYPOYHOE IIVTAHUPOBAHMUE 9 KJIACC

Ne Conep:xxanue Kou-Bo JarTa npoBenenust
4yacoB

ypoka ITo niany ITo pakry
1. [ToBTOpEeHme Kypca anreOpsl 8 Kiacca 1.09

2. Bxoonasa konmponvnas paboma 4.09

3. JewcTBuTenpHble uncia. JlelicTBUS HaJl HUMU. 6.09

4. UYucnoBble HEPABEHCTBA U UX CBOMCTBA 8.09

5. CpaBHeHHE OOBIKHOBEHHBIX JIpOOEii 11.09

6. CpaBHeHUE IeCATUYIHBIX IpoOeit 13.09

7. CpaBHEHHE paIllMOHATIBHBIX YHCEI 15.09

8. [TorpeurHocTh ¥ TOYHOCTH MPUOTHKESHHUS 18.09

0. OkpyrieHue dyncen 20.09

10. Pa3mepbl 00bEKTOB U JITUTENHHOCTh MPOIIECCOB B OKPYKAIOIIEM MUPE 22.09

11. [IpakTuKO-OpHMEHTUPOBAHHBIE 3a7a4n 25.09

12. [IpakTUKO-OpUEHTHPOBAHHBIE 3a/1a4U 27.09

13. [IpakTuKO-OpHMEHTUPOBAHHbIE 3a7a4n 29.09

14. Ypok MOBTOpEHUS U CUCTEMATHU3allMK 3HAHUI 2.10

15. Konumponvnas paboma Nel «/[eiicmeumenvhsie yucia» 4.10

16. Oynknusa. O6nacTs onpeneneHus. O6macTh 3HaYeHHUS QYyHKIIUHA 6.10




17. CaolicTBa YETHOCTH U HEYETHOCTH (DYHKIIUN 9.10

18. I'paduku pynkumit y = kx u y = kx + b, ux cBoMcTBa 11.10
19. I'paduk pynkmmit y = kx + b 13.10
20. I'padux byskmuit y = S' ero CBOMCTBa 16.10
21. I'padux pynkumii y = s 18.10
22. I'paduk pynxuu y = x3 , ero ceoiicrsa 20.10
23. I'paduku Qpysxumii y =+/x u y = |x|, ux cBoiicTBa 23.10
24. [Tapabona , KOOpAMHATHI BEPIIMHBI TapaboIIbl, 0Cb CAMMETPUN TTapadOoIIbI 25.10
25. Kanparnunas ¢pyHkuus, e€ rpaduk 1 cBoicTBa 27.10
26. [Moctpoenue rpaduka pyHKIME Y = ax? 6.11

217. Kanparnunas ¢pyHKuus 8.11

28. I'papuxu pynkuuit y = ax? +n u y = alx —m)? 10.11
29. I'papuxu pynkuuit y = ax? +n u y = alx —m)? 13.11
30. Ypok NOBTOpEHUS U CUCTEMATHU3AlMK 3HAHUI 15.11
31. Konumponvnas paboma No2 « @ynxyuuy 17.11
32. JIuneitnoe ypaBHeHue. Pemenne ypaBHeHUH, CBOIAIINUXCS K TUHEHHBIM 20.11
33. KBanparnoe ypaBHeHue. Perienue ypaBHeHHM, CBOJSAIIUXCS K TUHEHHBIM. 22.11
34. KBagpaTHoe ypaBHeHuUE. 24.11
35. [lenoe ypaBHEHHE U €r0 KOPHU 27.11




36. enoe ypaBHeHue 20.11
37. bukBagpaTHOe ypaBHEHUE 1.12

38. bukBanpatHoe ypaBHEeHME 4.12

39. Pemenune npoOHO-palinoHaNbHBIX YpaBHEHUI 6.12

40. Jpo06HO- panmoHanbHbIC YpaBHEHUS 8.12

41. JpoGHo- panmoHaIbHbIC YPaBHEHUS 11.12
42. Pemienue 3amad Ha IBUKEHUE C IOMOILBIO YpaBHEHUH 13.12
43. Pemenue 3amau Ha paboOTy ¢ TOMOIIBIO YpaBHEHUH 15.12
44. Pemienue 3amad Ha MPOLIEHTHI € MOMOILBIO YPaBHEHUH 18.12
45. JInneliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOM U UX PEILECHUS 20.12
46. Pemienne HepaBEeHCTB BTOPOM CTENIEHU C OJHON EPEMEHHOMN 22.12
47. Pemenue HepaBeHCTB BTOPOW CTENEHU C OJHOM NTEPEMEHHOMN 25.12
48. Pelienue HepaBEeHCTB METOJIOM UHTEPBAJIOB 27.12
49. Pemienue HepaBeHCTB METOAOM UHTEPBAJIOB 29.12
50. Ypok MOBTOpEHUS U CUCTEMATHU3allMK 3HAHUI 8.01

51. Konumponvnasa paboma Ne3 «Ypasnenusn u nepagencmea ¢ 00HOI nepemenHon) 10.01
52. VYpaBHEHHE ¢ IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk 12.01
53. I'paduueckuii ciocod pemeHust CUCTEM YpaBHEHHH C IByMsI IEPEMEHHBIMHU 15.01
54. Pemienue cuctem ypaBHEHHM C ABYMS MEPEMEHHBIMU 17.01




55. Pewrenue cucrem ypaBHEHUH € IByMs IEPEMEHHBIMU 19.01
56. NccnenoBanue cucTemsbl IByX JUHEHMHBIX YPABHEHUH € IBYMsI IEPEMEHHBIMU 22.01
57. Pemenue 3aga4 ¢ NOMOIIBIO CHCTEM YPaBHEHHUI BTOPOU CTENEHU 24.01
58. Pemienue 3aiad ¢ MOMOIIBIO CUCTEM YPABHEHHUI BTOPOU CTENEHU 26.01
59. HepaBeHnctBa ¢ AByMs IEpeEMEHHBIMU 29.01
60. HepaBeHcTBa ¢ 1ByMs NepeMEHHBIMA 31.01
61. CucreMbl HEpABEHCTB C JIByMS TIEPEMEHHBIMU 2.02
62. CucreMbl HEpaBEHCTB € JBYMsI IEPEMEHHBIMU 5.02
63. Ypok MOBTOpEHUS U CUCTEMATHU3AllMK 3HAHUI 7.02
64. Konumponvnasa paboma Ned «Ypasnenusn u nepasencmea c 08yms 9.02
nepemeHHbIMU»
65. ITossaTHE YHUCIIOBOM ITOCIIEAOBATEILHOCTHU 12.02
66. 3amaHue OCIe0BaTeIbHOCTH PEKYPPEHTHOM hopMyItoii u popmyInoit n-ro uieHa 14.02
67. Onpenenenne apudmerrnaeckont mporpeccun. PopMyra n-ro WieHa YieHa 16.02
apuMeTUIECKON MPOTPECCUU
68. Pemenue 3amau ¢ apudmeTudeckon mporpeccueit 19.02
69. ®dopMyia CyMMBI N-TIEPBBIX YJIECHOB apU(PMETHICCKON TPOTPECCHH 21.02
70. ApudmeTrndeckas mporpeccus 26.01
71. Penrenue 3amau 28.01
72. Pewienue 3anau 1.03




73. YPpoK NOBTOPEHUS U CUCTEMATHU3AlMU 3HAHUI 4.03

74. Koumponvnasa paooma Ne5 «Apugpmemuuecxkan npozpeccusn» 6.03

75. Ornpenenenne reomeTpuueckon nporpeccuu. @opmyna n-ro djieHa 11.03
T€OMETPUUYECKON MTPOTPECCUU

76. ['eomeTpuueckas nmporpeccust 13.03

77. ®opMmyJia CYMMbI N-NIEPBBIX WIEHOB N'€OMETPUUECKON ITPOrpeccun 15.03

78. ['eomeTpuueckas nmporpeccust 18.03

79. Pemenue 3anau 20.03

80. Pemenue 3amau 22.03

81. N3o00pakeHue 4eHOB apru(PpMETHIECKON U TEOMETPUIECKON TPOTPECCHH TOUYKAMH 1.04
Ha KOOPJAMHATHOM TJIOCKOCTH

82. N3obpakenue 1wieHOB apu(METHIECKON U TEOMETPHUUECKOM MTPOTPECCUr TOUKAMH 3.04
Ha KOOPJIMHATHOM TJIOCKOCTH

83. Ypok MOBTOpEHUS U CUCTEMATHU3allMH 3HAHUI 8.04

84. Konmponvnas paboma Neb «I'eomempuueckasn npozpeccusn 5.04

85. [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIMsl 3HAaHUH. 3anuCh, CPaBHEHUE, 8.04
NEeNCTBUS ¢ NEHCTBUTENbHBIMY YUCIIaMHU, YUCIIOBAsI IpsiMast

86. [ToBTOpEeHue, 0600IIeHNE U cHcTeMaTu3anus 3HaHui. [IporeHThI, OTHOIIEHUS, 10.04
MPOTMIOPITUHN

87. [ToBTOpeHme, 0600IIeHNE U CUCTeMaTH3anus 3HaHuii. OKpyTIIeHHE, 12.04

puOIMKEeHNE, OTICHKA




88. [ToBTOpeHue, 0600IIeHNE U CHCTeMaTH3allvs 3HaHUW. PernieHre TeKCTOBBIX 3a1a4 15.04
apu(METHUECKUM CIIOCOOOM

&9. [ToBTOpEeHHE, 0000IIEHNE U CUCTEMATH3aIks 3HaHUH. PerieHne TeKCTOBBIX 3a1a4 17.04
apuhMETHIECKHM CTIOCOOOM

90. [ToBTOpeHue, 0600IIeHNE U CHCTeMaTH3allvs 3HaHUW. PernieHrne TeKCTOBBIX 3a1a4 19.04
apu(METHUECKUM CIIOCOOOM

91. [ToBTOpenme, 0600IeHNE U cucTeMaTu3aus 3Hanuii. [IpeodbpazoBanue 22.04
anredpanvecknx BHIPAKEHUH, TOMYCTUMbIE 3HAYCHUS

92. [ToBTOpenue, 06001IeHNe U cucTeMaTu3anus 3Hanui. [IpeodbpazoBanue 24.04
anreOpandecKnX BhIPAKEHHUM, JOMYCTUMBIE 3HAYCHUS

93. [ToBTOpenme, 0600IIeHNE U cucTeMaTu3anus 3Hanuii. [IpeodbpazoBanue 26.04
anredpanvecknx BHIPAKEHUH, TOMYCTUMBbIE 3HAUCHUS

94. [ToBTOpenue, 06001IeHNe U cucTeMaTu3anus 3Hanui. [IpeodbpazoBanue 29.04
anreOpandecKuX BhIPAKEHHUM, JOMYCTUMBIE 3HAYCHHUS

9s. [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3aKs 3HaHU. OyHKIINK: TTOCTPOCHHE, 6.05
CBOMCTBA M3YUYEHHBIX (PYHKITUT

96. [ToBTOpeHue, 0600IIeHNEe U cucTeMaTu3anus 3HaHu. OYHKIUU: TIOCTPOCHHE, 8.05
CBOWCTBA M3YUYCHHBIX (PYHKIIUN

97. [ToBTOpeHHE, 0000IIEHNE U CUCTEMAaTH3aKs 3HaHu. OyHKIMK: TTOCTPOCHHE, 13.05
CBOMCTBA M3YUYEHHBIX (PYHKITUT

98. [ToBTOpeHue, 06001IeHNEe U cucTeMaTH3aus 3HaHu. OYHKIUH: TIOCTPOCHHE, 15.05
CBOMWCTBA M3YYCHHBIX (PYHKIIUNA

99. [ToBTOpeHme, 0000IIeHNE U CUCTeMaTH3aKs 3HaHui. [ padudeckoe penieHne 17.05

YpPaBHEHUH U UX CUCTEM




100. [ToBTOpeHue, 0600IIeHNE U crucTeMaTu3anus 3Hanuid. ['padudeckoe pemeHue 1 20.05
YPaBHEHUU U UX CUCTEM
101. Hmozosasn konmponwvnaa paboma 1 22.05
102. O0o01IeHre U crucTeMaTu3aus 3HaHU! 24.05
UTOIroO 102 yaca 8 KOHTpPOJIBHBIX PadoT, B TOM

yucje BXOJHasi H UTOroBast
KOHTPOJIbHbIE PadoThI






