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MNOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHA
oOecrieunBaeT U3yyeHe APYTruX JAUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEHUE HEOOXOAUMO JIs MPOJOJKEHUS 00pa30BaHUsl U B MOBCEIHEBHOM KU3HU.
PazButne y oOyd4aromumxcs HaydHBIX NpPEICTABICHUA O MPOUCXOXKACHUU U CYHIHOCTH
anreOpandyecknx aOCTpakIUif, crocobe OTpaXKeHHWs MaTeMaTUYeCKOM HAyKOH SIBICHUNA H
IPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEeMaTHUYECKOTO MOJEIHPOBAaHUS B HAYYHOM
MO3HAHUHM U B MPAKTHKE CIOCOOCTBYET (hOPMHUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUS M KauecTB
MBIIIICHHsI, HEOOXOAMMBIX IS aJanTallid B COBPEMEHHOM IM(poBoM oOmiecTBe. M3yuyenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HaOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JEICTBUS U BBIBOJBI, (GOpMyIupoBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYyYaloIUXCsa: OHHM HCIOJIB3YIOT JAEAyKTUBHBIE H
UHAYKTHBHBIC PACCYXKACHHUS, 0000IIEeHNEe W KOHKPETHU3alnio, adCTparupoBaHHE M aHAJOTHIO.
OOyueHue anrebpe MpeanoyiaracT 3HAYUTEIBHBIH OOBEM CaMOCTOSTEIBHON ACATEIHHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITENIbHOE peIlleHue 3ajad  SBJISeTcsl  peanu3anueit
JeSITeIbHOCTHOTO MPUHIINTIA 00Y4EHUSI.

B crpykrype mnporpamMmel y4deOHOro Kypca «Anredpa» aisi OCHOBHOTO OOIIEro
o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJep:KaTeIbHO-MeTonuveckue JauHuM: «Yucna u
BBIUMCIICHUS», «ANreOpandeckue BBIPAKEHUSN», «YpaBHEHUS U HEPABEHCTBa», «DYHKIUN.
Kaxnas u3 3TUX comepikaTelbHO-METOAMYECKUX JIMHUN pa3BUBACTCS HA MPOTSHKEHUM TPEX JIET
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMHU €ro JMHUSAMH. B Xone n3ydenus: yueOHOro Kypca
00y4aromuMcsl TPUXOAUTCS JJOTHUYECKH PacCyKAaTh, HCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B Iporpammy y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEICTaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4YecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIHE OBJIaICHUIO 00yYarOIIUMUC OCHOB YHUBEPCATHHOTO MATEMAaTHUECKOTO S3bIKA.
ConepkaTelbHOM M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOTro Kypca «AIredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Copneprxanue JIUHUH «YHUCIa U BBIYUCICHUS» CITY>KUT OCHOBOM JUIS TaIbHEHIIIET O U3YYEeHUS
MaTeMaTHKH, CIHOCOOCTBYET Ppa3BUTHIO y OOy4aromUXcs  JIOTMYECKOTO  MBIIUICHHS,
(GOpMUPOBAHHIO YMEHHMSI IOJI30BATHCSI AITOPUTMAMH, & TaKkKe MPHUOOPETEHUI0 MPAKTHUYECKUX
HABBIKOB, HEOOXOJUMBIX Ul TOBCEIHEBHOH XH3HU. Pa3BuTHE MOHATHS O 4YMCIE HA YPOBHE
OCHOBHOT'O 00I[ero 0oO0pa3oBaHHUsl CBSI3aHO C PAMOHAIBHBIMH U UPPALMOHATIBHBIMH YHCIAMH,
dbopMUpOBaHUEM MPEACTABICHUN O NEHCTBUTEILHOM 4YHCIE. 3aBEpIICHHE OCBOCHUS YMCIOBOMN
JMHUW OTHECEHO K CpeHEMY 00IeMy 00pa30BaHUIo.

Cognepkanue JBYX aireOpamvecKux JHHUH — «AdreOpandyeckue BBIPAKCHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (HOPMUPOBAHHIO Y 00YHAIOLIUXCS MATEMAaTHYECKOTO
ammapara, HeOOXOJUMOTr0 JUIsl PEeLIeHHs 3aJjad MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-
OPHUEHTHPOBAaHHBIX 3ama4. Ha ypoBHe OCHOBHOro oO0miero o0pa3oBaHHs y4eOHBIM MaTepual
TPYNOHUPYETCsT BOKPYT palMOHANIbHBIX BbIpaKeHUH. AunreOpa JI€MOHCTpUPYET 3HAUYEHUE
MaTeMaTHKU KakK s3bIKa JJIS TOCTPOCHHUS MAaTeMaTHYECKUX MOJENEH, OMMCaHUs MpOLECCOB U
SBIICHUH peasibHOro Mupa. B 3amaun oOydeHus anreOpe BXOAAT TakkKe AajbHeMIee pa3BUTHE
QITOPUTMUYECKOTO MBIIUIEHHs, HEO0OXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
uH(GOpPMAaTUKHU, W OBJIAJEHUE HaBbIKaMHU JEIyKTHUBHBIX paccyxiaeHuil. IIpeobpazoBanue



CHMBOJIBHBIX (hOPM CITOCOOCTBYET Pa3BUTHIO BOOOPaKEHUSI, CIIOCOOHOCTEN K MAaTEMaTHIYECKOMY
TBOPYECTBY.

Copnepxannie  (QyHKIMOHAIBHO-TpAaUYECKOW JIMHUM  HAIEICHO Ha  MOJIy4CHHUE
o0ydJaronuMucs 3HaHUH 0 QYHKIUAX KaK BAKHEHUIIIEH MaTeMaTHYECKOW MOJICIN TSl OTTMUCAHUS U
UCCJIEIOBaHMsI Pa3HOOOpa3HBIX MPOIECCOB U SBICHMM B MpHupoae U obmiectBe. M3ydenue
MaTepuana CIoCOOCTBYET PAa3BUTUIO Yy OOYYAIOIIMXCS YMEHHUS WCIIONb30BaTh pPAa3IUYHbIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MAaTEMaTUKHU — CIIOBECHBIC, CHMBOJIUYECKHUE, rpaduueckue,
BHOCHT BKJIaJl B JOPMUPOBAHUE MPEACTABICHUHN O pOJIM MAaTEMATUKHU B PA3BUTUHU IIUBUIIM3AINH U
KYJbTYpBI.

CornacHo yueOHOMY MmIaHy B 7-9 kitaccax u3y4aercs y4eOHbINH Kypc «AnreOpay, KOTOPbIi
BKIIIOYAET CJEAYIOIIHE OCHOBHBIC pas3felbl cojepkaHus: «Yucina ¥ BBIYKCICHHS,
«AnreOpanyeckue BHIPAKEHUS», «Y paBHEHUS U HEpaBeHCTBay, «DyHKIUN.

Ha mn3yuenune yuebHoro kypca «Anredpa» orpoautcs 306 gyacos: B 7 knacce — 102 gaca (3
yaca B Hezeno), B 8§ kimacce — 102 gaca (3 waca B Heneno), B 9 kmacce — 102 gaca (3 yaca B
HEJIETTIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BBIYMCICHUSA

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0/] OT OAHOM (POPMBI 3aMKCH APOOEH K JPYroi.
[TonsaTHE palMoHAIILHOTO YKCIIA, 3alUCh, CPABHEHUE, YNOPSIAOUYMBAHUE PAIlMOHAIBHBIX UYHCET.
Apudmerndeckue NelCTBHS ¢ pallMOHATLHBIMU YnciIamMu. Pemienne 3ama4 u3 peanbHOU MPaKTUKH
Ha YacTH, Ha IPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpeesieHUe, Mpeodpa3oBaHre BBIPAKEHHUH Ha
OCHOBE OTpE/IEICHHUS, 3aIUCh OOBIIUX YHcen. [IpoIeHThl, 3amuch MPOLEHTOB B BUJIE APOOH U
Ipobu B BUJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaul HA MPOILEHTHI, peUICHUE 3a7ayd U3 peabHOU
MPAKTUKU.

[IpuMeHeHne npU3HAKOB JEIMMOCTH, Pa3I0KEHUE HA MHOYKUTEIN HATYpPaIbHBIX YUCE.

PeanbHbIe 3aBHCUMOCTH, B TOM YHUCJIE TIpsiMasi B 0OpaTHas MPOTOPIIHOHATHFHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepemeHnHbIE, YHCIIOBOE 3HAYEHUE BBIPaKEHUS C MEpeMEHHOM. JlomycTuMble 3HAYCHUS
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEX Ty BETUYMHAMHU B BUE (opMyIbl. Beraucnenus
no ¢opmynam. [IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH, TOXKJIECTBEHHO PaBHBIC BBIPAKCHUS,
npaBuiia peoOpa3oBaHusl CyMM M MPOW3BEACHUMN, MPaBUIa PACKPHITUS CKOOOK M MpPUBEICHUS
IMOAOOHBIX ClIara€MbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10KA3aTENIEM.

OpnHowieHbl 1 MHOrouwieHbl. CteneHb MHOrouieHa. Ciio)keHHEe, BBIUUTAHUE, YMHOXKEHHE
MHOTOouJIeHOB. DOopMynbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmysa pa3HOCTH KBaapaToB. Pa3inoxeHrne MHOrOWJIEHOB HA MHOXKUTEH.

YpaBHeHHUs M HEPaABEHCTBA

YpaBHEeHHE, KOpeHb YpaBHEHUS, MpaBuiia mpeoOpa3oBaHus ypaBHEHUS, PAaBHOCHILHOCTh
YpaBHEHUU.

JluHeitHoe ypaBHEHHE C OJIHOW MEPEMEHHOW, YHUCIO0 KOpPHEW JIMHEHMHOTO YpaBHEHWMS,
pelieHne JMHEWHBIX ypaBHeHui. CocTaBiieHHME YpPaBHEHMM IO YCIOBHIO 3ajaud. PemieHue
TEKCTOBBIX 33/]a4 C TIOMOIIIbIO YPaBHEHUI.

Jluneiinoe ypaBHEHHE C ABYMs TMEpPeMEHHBIMH U ero rpaduk. Cucrema IBYX JMHEHHBIX
YpaBHEHUU € JIByMsl NEpPEeMEHHbIMHU. PerieHue cucrteM ypaBHEHHUH CIIOCOOOM IOJCTaHOBKH.
[Ipumeps! penieHns TEKCTOBBIX 331a4 ¢ IOMOIIbIO CUCTEM YPaBHEHUH.

DOyHKIUUHA

Koopaunara touku Ha mpsimoil. UucioBble NpoOMExXyTKH. PaccTosiHue Mexay IByMst
TOYKAMU KOOPJAUHATHOU MPSIMOIA.

[IpsimoyronbpHas cucrtema koopauHat, ocu Ox u Oy. Abcuucca W OpaMHATa TOYKH Ha
KoOpAWHATHOM miockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UreHue rpaduxos
peanbHbIX 3aBucuMocTei. [Tonarue hynkuuu. ['paduk dpyakuun. CroiicTBa GpyHkiuid. JInneitnas
dbynaknus, e€ rpaduk. 'padbuk dyakunn y = [X|. I'paduueckoe penieHne IMHEHHBIX YpaBHECHUHN U
CUCTEM JIMHEHHBIX YPABHEHUMN.

8 KJIACC

Yucya 1 BLIYUCICHUS



KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM 4YHcie. JlecaTuuHbie
npuOJIMKEHUsT UppalMOHANBHBIX ncen. CBoiicTBa apupMeTHUECKNX KBaJpaTHBIX KOPHEH M UX
NpUMEHEHHE K MpeoOpa3oBaHUIO YHCIOBBIX BBIPAKEHUH M BBIYMCICHUSAM. [leificTBUTENbHBIE
qucla.

Crenens ¢ 1ienbIM I10Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YHCa.

Anredpanyeckne BbIPaKeHUS

KBaaparHbIil TpEXUIIEH, Pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anreOpanueckor napobu. CroxxeHue,
BbIUMTAaHUE, YMHOXEHHE, JelieHue anreOpanyeckux IpoOeil. PannoHanbHble BbIpaXeHUS U UX
npeoOpa3oBaHueE.

YpaBHeHUs M HEpaABEHCTBA

KBanparnoe ypaBHeHue, (opMyna KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHHH, CBOJSIIMXCS K JIMHEHHBIM M KBaapaTHbIM. [Ipocteifmme npoGHO-
palroOHAaIbHbIE YPABHEHHS.

['padmyeckas mHTEpHpeTals ypaBHEHUN C JABYMS MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
ypaBHEHUH C ABYMs IEpEeMEHHBIMU. [ [prMepbl pelieHns CUCTEM HEJTMHEMHBIX YPAaBHEHUM C IBYMSI
NIEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CrocoOoM.

UucnoBble HEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO € OJHOM IIEPEMEHHOM.
PaBHOCUIBHOCT HepaBeHCTB. JIuHeiiHbIE HEpaBEHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEHUHBIX HEPABEHCTB C OJHOU IEPEMEHHOM.

DOyHKIUHA

[Tonsitue gynkuu. O6nacTh onpeeaeHUus U MHOXKECTBO 3HaueHHH (yHKImH. CriocoOb
3aiaHusl PyHKITUH.

I'padpux dynaxkmuu. Utenue cpoiicTB ¢yHkumu mo e€ rpaduky. IIpumeps rpaduxoB
GbyHKIMI, OTpa)karoUIX peajbHbIe MPOLIECCHI.

OyHKIMHU, ONMUCHIBAIOIIAE MPSIMYI0 U OOpaTHYIO NMPOMOPIUOHANBHBIE 3aBHCUMOCTH, MX
rpadukn. yrkupn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemeHue ypaBHEHHH i CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BBIYMCICHUSA

PannonanbHbIe Yncna, UppalMoHaIbHbIe YUCIIa, KOHEYHBbIC U OECKOHEYHBIE JCCSITHYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, JCHCTBUTENbHBIE 4YHCIIa Kak OECKOHEUHBIC
JecsITUUHbIE ApoOu. B3anMHO 0JHO3HAYHOE COOTBETCTBHE MEXTY MHOKECTBOM JIEHCTBUTEIIbHBIX
YHCeNl U KOOPJMHATHOUN MPSIMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apu(PMETHUYECKHE NCUCTBUS C JACHCTBUTEIHHBIMU
YUCJIaMHU.

Pa3meprl 00BEKTOB OKpPY:KAIOIIET0 MUPA, JITUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MUPE.

[Tpubmmk€HHOE 3HAUYEHUE BEJIWYUHBL, TOYHOCTh NpuOMKeHus. OKpyriieHue Yucen.
[Ipukuaxa u OoLiEeHKa PE3yJIbTATOB BHIYUCICHUN.

YpaBHeHUs M HEpaABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEeHUM, CBOJAIIMXCS K TMHEHHBIM.



KBagpaTHoe ypaBHeHue. Pellienne ypaBHEHU, CBOJAIINXCS K KBapaTHbIM. bukBagpaTHoe
ypaBHeHue. lIpumepsl pemieHus ypaBHEHUN TPeTbel M YETBEPTOM CTEIECHEW pa3iloKEHUEM Ha
MHOKUTEH.

Pemenue npoOHO-paiMOHAIbHBIX YPaBHEHHH. Pellienne TeKCTOBBIX 3a7a9 alireOpandecKum
METOJIOM.

VYpaBHeHHe C ABYMSI NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem AByX JMHEHHBIX
YpaBHEHUN C JByMs IIEpEMEHHBIMU. PellleHHe cUCTeM ABYX YPaBHEHUM, OZHO M3 KOTOPBIX
JUHEHHOE, a Ipyroe — BTOpoH cremneHu. I padudeckas MHTEpIIpeTaIids CUCTEMbI YpaBHEHUH C
JBYMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHEHHBIX HEPABEHCTB C OJHOW NEpeMeHHOW. PemieHue cucteM JMHEHHBIX
HEpPaBEHCTB C OJHOM mepeMmeHHoOW. KBaaparHele HepaBeHCTBA. ['paduueckass MHTEpIpETaIUs
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBaaparnunas ¢yukmus, e€ rpaduk um cpoiictBa. [lapabosa, KOOpAWHATHI BEPIIUHBI
napaboJIbl, 0Ch CAMMETPHUH TTapadoITbL.

I'padukn Gpyrximii: y = kx, y=kx + b, y =k/x, y =x3, y = Vx, y = [x| , ¥ HX CBOWCTBa.

YuciioBble NOCIEA0BATEIbHOCTH U MPOTPECcCUM

[TonsaTue 4mncioOBOM MOCIEAOBATENBHOCTH. 3a/laHKUE TOCIIEI0BATEILHOCTH PEKYPPEHTHOU
dopmynoit u popmysoi n-ro wieHa.

Apudmerndeckas 1 reomerpuueckas nporpeccuu. Gopmyibl #-ro 4jaeHa apupMeTHIecKon
Y TEOMETPUYECKON IIPOTPECCUM, CYMMBI IIEPBBIX 71 YWICHOB.

N3ob6pakenne 4iaeHOB apH(PMETHUECKOH M T€OMETPHUYECKOW IMPOrPeccCHil TOYKaMH Ha
KOOPAWHATHOM IIOCKOCTH. JIMHEHHBINA U SKCTOHEHIHATBHBIN poCT. CIOKHBIE MMPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOTPAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yabTAThl OCBOCHHUS TMPOTPaMMbl y4eOHOrO Kypca «Anredpay»
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

NpOSIBIIEHUEM MHTEpeca K TMPOLUIOMY M HACTOSIIEMY pPOCCHUHCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTMXKCHHMSIM POCCHMCKMX MAaTEeMaTUKOB M POCCUHCKOU
MaTEeMAaTHYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUHN B JPYTUX HAyKaX W MPHUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBHIMIOJHEHHUIO OOSI3aHHOCTEH TpaKAaHWHA M pealu3allid ero Ipas,
NPEJCTABICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHHH, TPOIEAYP TPaKAaHCKOTO oOIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO ITUYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTH)KEHUMN
HayKH, OCO3HAHUEM BaXKHOCTU MOPATBbHO-3TUYECKHUX MMPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHUBHOE yYacTHE B PELICHUH MPAKTUYECKUX 337ad MaTeMaTU4YecKOil
HAIPaBJIEHHOCTH, OCO3HAHMUEM BaKHOCTH MaTEeMaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH Bcel
JKU3HU JJIs YCIIEITHON MPOQECCHOHATBHON JAEITETFHOCTA M PA3BUTUEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPUH OOpa3OBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTHYECKOE BOCMIUTAHUE:

CIIOCOOHOCTBIO K HMOILIMOHAIBHOMY M JCTETHYECKOMY BOCHIPHUATHIO MaTEMaTHYECKUX
00BEKTOB, 3314, PEIICHUA, PacCyKIeHUH, YMEHUIO BUJIETh MATEMAaTUIECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpHUEHTAIe B ACSITENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBA, NOHUMAaHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4eloBEYECKOH MAeATeIbHOCTH, AITAloOB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHUS LMBUIIN3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEMAaTHKU U MaTeMaTH4eCKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAaHUSI MHpa, OBJAJEHUEM MPOCTEUIIMMH HaBbIKAMHU
MCCJIEI0BATENbCKOM IEATENbHOCTH;

6) pusznueckoe BocnuTanue, opMHUpPOBaAHUE KYJIbTYPbI 310POBbSA M IMOIIMOHAJIBLHOIO
0J1aronmoJryyms:

TOTOBHOCTBIO PUMEHSTh MATEMATHUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbsI, BEICHUS
310pOBOTO 00pa3a *U3HU (30pOBOE MUTAHUE, COATAHCHPOBAHHBIA PEXKHUM 3aHATHH M OTIbIXA,
perynsipHasi ¢puznueckas aKTHBHOCTH), COPMHPOBAHHOCTHIO HABBIKA pe(IIeKCUH, TPU3HAHHEM
CBOETO MpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTMYeCKOe BOCTIUTAHHE:

OpHEHTAIle Ha MPUMEHEHUE MaTeMaTHUYEeCKUX 3HAHWUU NJIs pElICHUs 331a4 B 00JacTH
COXPAHHOCTH OKpYXKarollel cpesbl, MJIAHUPOBAaHUS TOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY’Kalolleil cpebl, 0CO3HAHUEM TJI00alIbHOIO XapaKTepa 3KOJOTHYECKHX
npoOJeM U MyTel ux pereHus;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM CONUAJIbHON U IPUPOAHON Cpebl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCJIOBUAX HEONPEACIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Yepe3 MPaKTUUECKYIO JIeATeIbHOCTh, B TOM YHUCJIE YMEHHE YUUTHCSA Yy APYTHX
JosIel, MpuoOpeTaTh B COBMECTHOM JIESITEIILHOCTH HOBBIC 3HAHWS, HABBIKU U KOMIIETEHIIUU W3
ONbITa APYTHUX;

HEOOXOMMOCTHIO B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4mclie (OPMYyIUPOBATH UJIEH,
MOHSITHSI, THIIOTE3bI 00 0OBEKTaX W SIBICHUSAX, B TOM YHCJIE PaHEe HEU3BECTHBIX, OCO3HABAThH
nedunuTel COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAITUIO, BOCIPHHUMATh CTPECCOBYIO CUTYaIIUIO
KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAEMbIC PEIICHUS W JCUCTBHUS,
(dbopMyIHUpPOBATh U OLIEHUBATH PUCKU U MOCIECTBHUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

BBIABIISITh U XapaKTEPU30BATh CYIIECTBCHHBIC MPH3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
HNOHSATHH, OTHOUIEHUH MEXIy MOHSATHAMH, (OPMYIHPOBATh OIPEICICHUS IMOHATHMH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(HUKAINU, OCHOBAHHUS I 0000IIeHHS
U CPaBHEHHUS, KPUTEPUHU TIPOBOAMMOTO aHAIN3A;

BOCHPUHHUMATh, (POPMYIUPOBATH M NPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIC U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IKE, YCIOBHEIC,

BBIABIISITH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOpEUH B (haKTax,
JAHHBIX, HAONIONEHUSX W YTBEP)KACHUAX, Ipe/iaraTb KPUTEPUH JJIsl BBISABICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

JieNaTh BBIBOJBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTHBHBIX M MHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHH;

pa3dupaTthb 10Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKICHHUH (TIPsIMBIE U OT IPOTUBHOTO),
IPOBO/NTH CaMOCTOSITEIBHO HECJIOXKHBIE JIOKAa3aTENIbCTBA MAaTEMAaTHUECKUX (PAKTOB,
BBICTPANBATh apryMEHTALUIO, IPUBOIUTH MIPUMEPHI M KOHTPIIPUMEPHI, 0O00CHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BBIOMpATh CIOCO0 pemieHus: y4eOHOM 3amayd (CpaBHHMBAaTh HECKOJIBKO BapUaHTOB
perieHusi, BbIOMpaTh HanboJee MOAXOAIMUN ¢ yUETOM CaMOCTOSTENIFHO BBIICIEHHBIX
KPUTEPHUEB).

Ba3oBrble ucciaenoBareJnLCKHue AeHCTBUA:

UCTIOIB30BaTh  BOMPOCHI  KAaK  HCCIIEAOBATENIbCKUHW  MHCTPYMEHT  ITO3HAHWS,
(GbOopMyIUPOBATh BOMPOCHI, (GPUKCHUPYIOIIHE TPOTUBOPEUNE, TPOOIEMY, CAMOCTOSITEIIBHO
yCTaHABIMBAaTh UCKOMOE U JaHHOEe, (POpMHpPOBATH THIIOTE3Y, APIYMEHTUPOBATH CBOIO
MO3UIUI0, MHCHHE,

MPOBOAMUTH TIO CAMOCTOSITENILHO COCTABICHHOMY IUJIaHY HECIIOKHBIM SKCIIEPUMEHT,
HEOOJBIIOE HWCCIEOBAaHUE TIO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOM;

CaMOCTOSITeNIbHO  (hopMyHpoBaTh OOOOIIEHHMS H  BBIBOJABI IO  pe3yJbTaTaMm
NPOBENEHHOTO HAOIIOJICHHS, UCCIIEIOBAaHUS, OLIEHUBATh JOCTOBEPHOCTh IMOJTYYSHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 0000IIECHUIA;



IMPOTrHO3UPOBATH BO3MOXKHOC Pa3BUTHUC MMPOLCCCA, 4 TAKIKC BbIABUTATH ITPCAIIOJIOXKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBHAX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOUHOCTh MH(OpPMALMM, JaHHBIX, HEOOXOAUMBIX
JUIsl pELLICHUs 3a1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOMpaTh (OpMy MpeCcTaBlIeHNs UHPOPMALIMKM U WIUTIOCTPUPOBATDH pelIaeMble 3a7aun
cXeMaMH, JrarpaMMamMu, HHOU TpauKoil 1 NX KOMOMHAITUSIMH;

OLIEHUBATh HAJEKHOCTh MHPOPMALIUH 110 KPUTEPUSIM, MPEATIOKEHHBIM YUUTEIEM WIN
c(OpMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU M LIEISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCbMEHHBIX TEKCTAX, 1aBaTh MOSACHEHH 0 XOLy pEIIeHHs 3a1aul, KOMMEHTHPOBATh
MIOJIYYCHHBIH pe3yibTarT;

B XOJI¢ 00CYXICHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOI TeMBbI, TPOOJIEMBI,
peraemMoi 3a/1a41, BEICKa3bIBaTh UJIEH, HAIIJICHHbIE HA TIOMCK PEIICHUS, COTIOCTABIIATh
CBOHU CYXJIEHUS C CY)KICHUSIMHU APYIMX YYaCTHUKOB IMAJIOra, OOHApYKUBATh Pa3Indue
U CXOJCTBO IO3ULUH, B KOPPEKTHOH (opme (opMyaupoBaTh pa3HOIIACHs, CBOU
BO3PAaXKCHHUS;

IPEICTaBIATh PE3yIbTAThI PEIIEHUS 3aJa4M, SKCIEPUMEHTA, UCCIEeIO0BAaHUA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4E€TOM 3a7ay Mpe3eHTAUud U
0COOEHHOCTEH ayTUTOPUH;

MOHUMATh U UCTIOJIb30BATh IPEUMYIIIECTBA KOMAaHAHON U HHAMBUIYaIbHOM paboThl IpU
peleHrH yueOHbIX MaTeMaTHUECKUX 3a/a4;

NPUHUMATD 11eJTb COBMECTHOM JESTEIbHOCTH, IJIAHUPOBATh OPTaHU3ALUI0 COBMECTHON
paboThl, pacrpenensTs BUAbI padoT, 10roBapuBaThCs, 00CYKIaTh MPOLIECC U PE3YJIbTAT
paboThl, 000011aTh MHEHHS HECKOIBKUX JTFOJICH;

y4acTBOBAaTh B IPYNIOBBIX (popMax paboTel (00CykaeHNs, 0OMEH MHEHHUSIMU, MO3TOBBIE
HITYPMBI U APYTHUE), BHIIOIHATH CBOIO YaCTh pabOTHI U KOOPIUHUPOBATH CBOU JEHCTBUSA
C APYTUMH YJICHaMHU KOMaH/Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUN MPOAYKT
10 KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA
Camoopranuszanms:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJITOPUTM pELICHMs 3aJaud (MM €ro 4acTb),
BBIOMpPATh CIOCOO pEIICHHS ¢ YYETOM HUMEIOIMUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATHh BAPUAHTHI PELICHUN C Y4ETOM
HOBOH MH(pOpMAITHH.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTE/ICKT:

BJIQJIETh CIIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJISI TIPOIlecca M pe3ysibTaTta pPelieHus
MaTeMaTH4YeCKOM 3a1adu;
HpGI[BI/II[eTI: prI[HOCTI/I, KOTOpBIe MOFyT BOBHPIKHyTI: HpI/I peH_IeHI/II/I 3ada4l, BHOCUTD
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAWJEHHBIX ONIMOOK,
BBIBJIEHHBIX TPYIHOCTEW;



® OIICHUBATh COOTBETCTBUE pPe3yJbTaTa JEATEIbHOCTH MMOCTABICHHOM IIENTU U YCIIOBHSIM,
OOBACHATH IPHUYNHBI JOCTH)KEHHSI T HETOCTIDKCHHUS LIENIN, HAXOUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 7 KJjacce OOYYAIOUIMICS TMOJYYUT CIEAYIOIIME MpPEIMETHBIC
pe3yJIbTaThI:

Yuciia 1 BBIYMCICHUSA

BbimonHsaTe, coueTas yCTHbIE W NHCbMEHHbIE NPUEMBI, apudmeThyecKkue IEHCTBUS C
paLMOHAIbHBIMU YHCIIAMHU.

HaxoauTe 3HaueHWs] YHCIOBBIX BBIPAKEHUH, NMPUMEHATH pa3sHOOOpas3HbIE CHOCOOBI U
OpuEéMbl BBIUMCIICHHUS] 3HAUYEHUN JPOOHBIX BBIPAKEHUH, COJEp)KalIMX OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH.

[lepexoautb OT onHON (hOpMBI 3amMcH YUCeN K ApPYroi (mpeoOpa3oBBIBATH NECITUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAAOYNBATH PALIMOHATIBHBIE YHCTA.

OKpyrasTh 4ncia.

BbINONHATE NPUKHUIKY U OLIEHKY pe3yjbTaTa BBIUMCIEHUM, OLEHKY 3HAYEHUM YMCIIOBBIX
BbIpaXEHUI. BBINOIHATE AEWCTBUSI CO CTENIEHSIMU C HATYPAJIbHBIMU [TOKA3aTEISIMHU.

[IpuMeHATh NpU3HAKK JETMMOCTH, Pa3I0)KEHUE HA MHOKUTEIN HATypalIbHbIX YUCE.

Pemate NpakTUKO-OPUEHTHUPOBAHHBIE 3a/Ja4d, CBS3aHHBIE C OTHOLICHUEM BEJIMYUH,
IPONOPLUOHAIIEHOCTBIO BEIMUMH, IPOLEHTAMH, MHTEPIIPETUPOBATH PE3YJIbTAThl PELICHUS 3a7a4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX O0BEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp30BaTh anreOpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mpoliecce
OCBOCHHMS y4e€OHOTO MaTepuana.

Haxoaute 3HaueHs1 OyKBEHHBIX BBIPAXKEHUH MPH 3aJaHHBIX 3HAYEHUSIX NIEPEMECHHBIX.

BrimonHaTe npeobpazoBaHus LENOr0 BbIPaXKEHHs] B MHOTOWIEH MPHUBEIECHUEM IMOI00HBIX
CJIaraeMbIX, paCKpbhITUEM CKOOOK.

BbINONMHATE yMHOKEHHME OJIHOWIEHAa HA MHOTOYIEH M MHOTOWIEHAa HAa MHOTOYJIEH,
OPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3sHOCTH.

OcCyIIecTBISATh PA3I0KEHNE MHOTIOYWIEHOB HAa MHOYKHTEIU C TMOMOILIBIO BBIHECEHHS 3a
CKOOKHM OOIIEro MHOXKHUTEJS, TPYNIUPOBKH CIAaraeMbIX, MPUMEHEHUsT (OpMYJ COKpaIEHHOTO
YMHOXEHHUS.

[IpumensTs npeoOpa3oBaHUS MHOTOWIECHOB [UIS pEIIEHUS pPa3IUYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEXHBIX IIPEIMETOB, U3 PEaJIbHON NPAKTUKH.

Hcrnonb30BaTh CBOWCTBA CTEIICHEH C HATYpPaJIbHBIMU MMOKA3aTEIsIMHU ISl PeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHHUsS M HEPaABEHCTBA

Pemars nuHElHBIE ypaBHEHHS C OJHOM MEPEMEHHOM, NMPUMEHSA MpaBuja Mepexoja OT
HCXOJIHOTO YpaBHEHUS K paBHOCWIbHOMY eMy. lIpoBepsATh, fABISIETCS JIM YUCIO KOpPHEM
YPaBHEHHSI.

[IpumensTh rpaduyeckrie METOAbI P PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.



[TonGupats mpuMepsl Map YUCed, SBISIOLIMXCS peIIEHUEM JMHEHHOTO ypaBHEHUS C ABYMS
IIEPEMEHHBIMH.

Crpouth B KOOpPAMHATHOM IJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHS C JABYMS
IIEPEMEHHBIMH, TOJIb3YACh I'PaQMKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemare cucreMbl ByX JIMHEHHBIX YpaBHEHUH C JIBYMS NEPEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHHMH IIO
YCIOBUIO 3a/la4M, HWHTEPIPETUPOBAaTh B COOTBETCTBMM C KOHTEKCTOM 3aJadd IOJy4YCHHBIN
pe3ynbTar.

DOyHKIUHA

N3o0paxxaTh Ha KOOPAMHATHOM NPAMOM TOYKH, COOTBETCTBYIOUIME 3a/JaHHBIM
KOOpAMHATAM, JIy4HM, OTpPE3KH, WHTEPBaJbl, 3alUChIBaTh YHCIOBBIE IIPOMEXYTKH Ha
anreOpanveckoM sI3bIKE.

OtmeuaTs B KOOpPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHEHHBIX QyHKIMNA. CTpouTh rpaguK QyHKIUHN Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH HM3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYMHAMU:
CKOPOCTb, BpEMs, PAacCTOSHME, 1I€HAa, KOJIMYECTBO, CTOMMOCTb, NPOU3BOIUTENBHOCT, BpEMH,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 110 3HAYCHHUIO €€ apryMeHTa.

[Torumate rpaduveckuil coco0d MPeACTaBICHUs] W aHalnu3a WHPOpPMAIMH, W3BJICKATh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPA(QUKOB PeabHbIX IPOLIECCOB U 3aBUCUMOCTEM.

K xonmy oOyueHuss B 8 kJacce OOydYaroOUIMIiCS IOJIYYUT CIEAYIOIIHE MPEIMETHBIC
pe3yJIbTaThI:

Yuciia 1 BIYMCICHUSA

Hcnonp30BaTh HayaJIbHBIC NPEICTABICHHS O MHOXECTBE JECHCTBUTEIBHBIX YHMCEN UL
CpaBHEHHsI, OKPYIJIEHUS M BBIYUCICHHH, M300paxkaTb ACUCTBUTEIbHBIC YHCIAa TOYKAMHU Ha
KOOPJAMHATHOU IIPSIMOM.

[IpuMeHATh TOHATHE apU(PMETHUYECKOIO KBAaJPATHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOpPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIBKYJIATOP, BHIIOIHATH IPE0OPa30BaHUs BbIPAKEHHH,
CoZepaKaIIMX KBaApaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBark 3amucu OOJBIIMX M MajbIX YHCET C MOMOUIbIO JECATUYHBIX ApoOeil u
creneHen yucia 10.

Anredpanyeckne BbIPaKeHUS

[IpuMeHsATH TMOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBINOIHATH MpPeoOpa3oBaHuUs
BBIPAXEHUI, COAEPIKALUX CTEIIEHU C LIETbIM [T0KA3aTEIEM.

BBINONHATE TOXIECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IpaBUI JEMCTBUI HAJl MHOTOYJIEHAMU M aIreOpanuyecKuMu IpOoOsIMH.

PackitanpiBath KBaApaTHBIM TPEXUIEH HA MHOKHUTEINH.

[IpumensTh Mpeodpa3zoBaHKs BRIPAXKEHUH I PELICHUS pa3IMUHBIX 3a/1a4 U3 MAaTEMaTHUKH,
CMEKHBIX IIPEIMETOB, U3 PEalbHON IIPAKTUKH.

YpaBHeHUs1 1 HEPABEHCTBA

Pemats nuHelHble, KBapaTHBIE YPAaBHEHMS U pallMOHAJIbHBIE YPaBHEHUS, CBOJAIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBOaMTH MpoCTENIINE UCCIIENOBAaHNS YPABHEHUN U CUCTEM YPaBHEHU, B TOM YHUCIIE C
IPUMEHEHHEM IrpaUUecKUX MpeIcTaBlIeHUH (YCTaHaBIMBaTh, UMEET JIM ypaBHEHHUE WU CUCTEMA
YPaBHEHUH pEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



[lepexoauTh OT CIOBECHON (GOPMYIHPOBKH 3amaur K €€ anreOpandeckod MOJAENIH C
MOMOIIIbIO  COCTaBJICHUSI YpPAaBHEHHUS WM CHUCTEMbl ypaBHEHHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJIYYeHHBIH pe3yibTarT.

[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS], OIICHKH, PEIlIaTh JIMHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HX CHUCTeMbl, JaBaTh I'padUUECKyI0 WIUIIOCTPAIUIO
MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[Tonnmath U UCTIONB30BaTh (DYHKIIMOHAILHBIE TOHSTHS U SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003Ha4YeHUs), ONPEENITh 3HaUeHHE (PYHKIIMH 10 3HAUEHUIO apTryMEeHTa, OMpeeiaTh CBOWCTBA
¢yHkuuu no e€ rpaduky.

CrpouTtsb rpauku 3IeMeHTapHbIX GYHKIHUN BUA:

y=k/x, y =x2, y = x3,y = [x|, y = VX, OnuCBIBaTh CBOHCTBA YHCIOBON (PYHKIMH TI0 &
rpaduxy.

K xoniy oOydeHuss B 9 kJjacce 0OOydYalOMMICS TOJYYUT CICAYIOIIUE TPEIMETHBIE
pe3yabTaThI:

Yucsa v BbIYUCICHUSA

CpaBHUBaTh U YIOPSAIOYNBATH PAllMOHAIBHBIE U HPPALIMOHAJIbHBIE YUCIIA.

BeimonHaTe apudmernueckrue NEHCTBUS C pallMOHAIBHBIMHU YHMCIAaMH, cOYeTas YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOIHATH BEIUUCICHUS C UPPALIMOHATIbHBIMU YUCIIAMH.

Haxoauts 3HaueHus: cTeneHel ¢ 1eNbIMU MOKA3aTesIMU U KOPHEH, BBIYUCIISTh 3HAYEHUS
YHUCIIOBBIX BbIPAKEHUH.

OkpyrisTh JAEWCTBUTEIbHBIE YHCIIA, BBIMOJIHATH HPUKUAKY pe3ysibTaTa BBIYHUCICHHM,
OIICHKY YHUCIIOBBIX BBIPAXKCHUH.

YpaBHeHHUsS M HEPaABEHCTBA

Pemiate nuHelHbIC U KBaJIpaTHBIC YPABHEHMU S, yPABHEHU S, CBOASIINECS K HUM, TPOCTEHIIINE
IpOOHO-pallMOHAIbHBIE YPABHEHHUS.

Pemarb cuctembl IBYX JMHEWHBIX YpaBHEHHI € JIByMSl NMEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SBIISICTCS JIMHEHHBIM.

Pemath TeKkcTOBBIE 3amauu anreOpandeckKuM CIIOCOOOM C TIOMOIIBIO COCTaBJICHHS
YpaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBOaMTH MpoCTEHIINE UCCIENOBAaHNS YPABHEHUN U CUCTEM YPaBHEHU, B TOM YHUCIIE C
MpUMEHEHHEM TpaduIecKuX MpeCTaBICHNUN (YCTaHABIUBATh, IMEET JIM YPAaBHEHUE WU CHCTEMa
YpaBHEHUU pEIICHMUs], €CJIU UMEET, TO CKOJIBKO, U ITpoUee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, H300pa)kaTh peElLICHHE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3allMCHIBATh PEIIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemiats cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIINE KBAPATHOE
HEPAaBEHCTBO, M300paKkaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOM, 3aIUCHIBATH
pelIeHre ¢ TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHBIX 3a/ad.

DOyHKIUHA

PacnioznaBath (hyHKIIMY H3ydeHHBIX BUAOB. [I0Ka3bIBaTh CXEMATHYECKH PACTIONOKEHUE HA

KOOPJIMHATHOM TIJIOCKOCTH TpadukoB GyHKIMM Buga: y = kx, vy =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3, y=1x, y = |x|, B 3aBHCHMOCTH OT 3Ha4eHMUII KO>(PHUIUHCHTOB, OMMUCHIBATE CBOICTBA

GyHKINH.



Ctpoutph u u300pakaTh CXEMaTHYECKH IpaduKu KBaApaTUUHBIX (YHKIUH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIIHI MO UX IpaduKam.

PacnioznaBath kBapaTUUIHYIO QYHKIHIO TT0 GOopMyIie, TPUBOIUTH TPUMEPHI KBAPATUIHBIX
GYHKIMA U3 peaTbHOM KU3HU, (PU3UKH, TCOMETPHUHU.

YuciioBble NOC/I€10BATEILHOCTH U POrpeccuu

Pacno3naBate apu(MeTHUECKYI0O M T€OMETPUYECKYIO MPOrPECCUU TP Pa3HBIX CIOco0ax
3a/1aHusl.

BbINOTHATE BBIYUCIEHUS C HCHOJIb30BaHUEM (GOpPMYN N-ro 4ieHa apuMeThuyeckorl u
reOMETPUUYECKON TPOrpeCCrii, CyMMBbI MIEPBBIX N YJIEHOB.

N300paxkaTh 4iaeHbl OCIEA0BATEIPHOCTH TOYKAMU Ha KOOPAUHATHOW MIOCKOCTH.

Pemats 3a1aun, cBsI3aHHBIC C YUCIOBBIMU TOCIIEIOBATEILHOCTSIME, B TOM YUCJIC 33]]a4H U3
peaabHOM XU3HU (C UCTIONB30BAaHUEM KAIBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/ P Kontpoabnbie IIpakTnueckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUKCICHUS. ParnoHanbpHbIe 75 1 bubmuorexa [JOK
quciia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 AnreOpandeckue BoIpaKEHUS 27 1 hitps://m.cdsoo.ru/7f41 5590
bu6mmoreka [IOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 Koopaunats! u rpadguku. OyHKIIMN 24 1 hitps//m.cdsoo.ru/ 7415590
Bbu6nuoreka [JOK
IT 1
> OBTOpeHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I1O 102 5 0

I[TPOTPAMME
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https://m.edsoo.ru/7f415b90
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8 KVIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne i/l P Konrpoabnsie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Belunciienus. KBagparHele KOpHU 15 hitps://m.cdsoo.ru/7f417af8
) Yucna u BeruncieHusi. CTEIeHb ¢ [EIbIM 7 bubmuorexa [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKkue BbIpaxeHUs. 5 1 bubmmoreka [JOK
KBagpaTHbiii TpEXUIeH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKeHHUs. 15 1 bubmmoreka [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubanorexa HOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus U HepaBeHCTBA. CHCTEMBI 13 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
Bbu6nuoreka [JOK
7 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 1 hitps-//m.cdsoo.rw/7f417af8
Bbu6nuoreka [JOK
8 PyHKIHH. OCHOBHEIE NOHSTHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
9 o 4 9
YHKUHH. THCTOBEIE GyHKUHH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 I1 600 6 1
OBTOPEHHE H 0DOOIIERHE https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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9 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpoabnsie IlpakTnyeckue
NMPorpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypchl
1 Uucna u Beruncienus. JleHcTBUTENbHBIC 9 bubnuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHHS 1 HEPABEHCTBA. Y PABHEHUS C 14 | bubmmoreka [JOK
OJIHOU IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bu6nuoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
but6mmoreka [IOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 16 1 hitps://m.cdsoo.ru/7f419d08
Bbubmunoreka LIOK
1
> Dynxtm 16 https://m.edsoo.ru/7f419d08
Bbubmunoreka LIOK
1
6 YucaoBble OCIE0BAaTEIbHOCTH 15 hitps://m.cdsoo.ru/7f419d08
. [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 18 | Bbubmunoreka LIOK
3HAHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0
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