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INOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIAE€TCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMs: OHAa 00ECTIEYNBACT U3YUCHUE IPYTHX TUCIUILINH, KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHHTApHOTO IMKIOB, €€ OCBOEHHE HEOOXOAUMO JUIs
IPOIOJDKEHHUS 00pa30BaHMs M B TIOBCEAHEBHOM kM3HU. PazButne y oOyyaromumxcs
HAYYHBIX TPEACTABICHUH O TMPOUCXOKACHUM U CYIIHOCTH alreOpanuyecKux
abcTpakiuii, cnoco0e OTPaKEHHUsSI MaTEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEeMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
¥ KauecCTB MBIIIJICHNs, HEOOXOIUMBIX Ul aJIallTallud B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydenue anrebOpbl oOecreyrMBaeT pa3BUTHE YMEHHS HaOII0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSI M BBIBOBI,
dbopMynupoBath yTBepkAeHHs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OOYYarolMXCsA: OHM HCHOJB3YIOT JACIYKTUBHBIE U
WHAYKTUBHBIE PACCYXJIEHUs, 0000IIeHIEe W KOHKPETU3AINIO, a0CTparupoBaHue u
anajgoruto. OOyueHwe  aireOpe  MOpeAnojiaraeT  3HAYUTEIIbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIbHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaan3anueil 1e1TeIbHOCTHOTO MPUHIIMIIA 00Yy4YEeHHUS.

B cTpykType nporpammel yueOHOTO Kypca «Asredpay» Jij1si OCHOBHOTO O0IIEro
00pa30BaHMUsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKUE JINHUU:
«Yncna W BBIYUCICHUA», «ANredpandyecKkue BBIPAXCHHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxgas u3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUH pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOJCHCTBYS €
JPYyTUMH €ro JuHusMU. B Xonae u3ydeHuss ydeOHOro Kypca o0OydaroImumcs
MPUXOJUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, IPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «Auredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW s
JAIBbHEUIIIETO M3yYeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PALMOHAIBHBIMM WU HPPALMOHAIBHBIMHM YHCIaMH, (HOPMHPOBAHHEM



MPEICTABIICHUI O IEUCTBUTEIILHOM UKciie. 3aBepIlIeHHe OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — « AJreOpandecke BhIPaXeHUs
U «YpaBHCHHsI U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOT0 armapara, HeOOXOAMMOTO JJII pEelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
oOmrero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIBHBIX
BEIpOKEeHHMA. AnreOpa JEMOHCTPUPYET 3HAUYCHHWE MaTEMaTUKH KakK s3bIKa IS
MOCTPOCHUSI MAaTeMAaTHYECKUX MOJICICH, OMMCAHWs TPOLECCOB W  SIBJICHUMN
peanpHOTO MUpa. B 3a1aun oOydenus anredpe BXOAIT TaKKe NajdbHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBILUICHHS, HEOOXOIMMOTO, B YACTHOCTH, ISl OCBOEHHUS Kypca
uHQOpMATUKHA, U  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KICHUU.
[IpeoOpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET PA3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTRY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUIECKON JTMHUY HAIEICHO Ha MOJIyYeHHE
OOy4JaronIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJENH
JUTSI ONTMCAHUS U UCCIICJIOBAHUS pa3HOOOPA3HBIX MIPOIIECCOB U SABJICHHUM B IPUPOJIE U
oOmiectBe. M3ydueHune Matepuaia CiocOOCTBYET PA3BUTUIO Y O0YyUAIOIIUXCS YMEHUS
WCITOJIB30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIC CPEICTBA S3bIKA MATEMAaTHKH —
CIIOBECHbIC, CHUMBOJHMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUM O POJIM MAaTEeMAaTHUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kjaccax wH3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYACT CIACAYIOIINE OCHOBHBIC pa3eiibl COMCpIKaHMS:
«Uucma ® BBIUHACICHUS», «ANTCOpandeCKHe BBIPAKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacoB: B 7 Kjacce —
102 gaca (3 yaca B Heaenio0), B 8 kinacce — 102 gaca (3 yaca B Hefiemr0), B 9 Kiacce
— 102 4gaca (3 gaca B HeACIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Yuciaa v BIYMCICHUA

Jlpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopMBbl 3ammcu
npobeit k gpyroil. IloHsiTMe palnMOHANBHOrO 4YHUCJA, 3alucCh, CpPaBHEHHUE,
yIOPSAOYMBAaHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHAIBHBIMYA YMCiIamMu. PelieHue 3agad 3 peaibHOW NPakTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHne, Ipeodpa3oBaHue
BBIPOKEHHUII HA OCHOBE ONPENENEHUs, 3aUCh O0NbIINX yncen. [IpouenTsl, 3anuch
IPOLEHTOB B BHUJIE ApoOU U ApoOU B BHUJIE IPOLEHTOB. TpHU OCHOBHBIE 337aul Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEabHON IIPAKTUKHU.

[IpuMeHeHne NPU3HAKOB  ACIMMOCTH, pPA3JIO)KEHHME HAa  MHOMXKUTEIH
HaTypaJbHBIX YHCEIL.

PeanpHple  3aBUCMMOCTHM, B TOM 4HCIe TpsimMas ©W  oOparHas
IIPONIOPLIMOHAIIBHOCTH.

AuredpanvyecKue BbIPpAKEHUSA

[lepemMeHHBIE, YNCITOBOE 3HAYECHUE BBIPAKEHUSA C IEPEMEHHOU. JlomycThMBbIe
3HA4YECHUS NepeMeHHBIX. [IpencraBienue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BHJIE
bopmynbl. Beruucnenus no popmynam. [lpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIC BBIPAXECHHS, TNpaBWiIa MPeoOpa3oBaHUs CyMM U
IIPOM3BENICHUH, paBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpHowiensl 1 MHOTOWIEHBI. CrenieHb MHOrowieHa. CiioKeHue, BHIYUTAaHHE,
YMHOXEHHE MHOTOWICHOB. POpMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pasHocTu. Popmyiia pa3HOCTHU KBaIpaToB. Pa3iiokeHre MHOIOWICHOB Ha
MHOKUTEU.

YpaBHeHHS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHHUA, IpaBWia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUU.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHWCIO KOPHEW JIMHEHHOIO
YPaBHEHMUS, PEUIEHUE JINHEUHBIX YpaBHEHUN. COCTABIICHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOLIBIO YPABHEHUH.

JIuneiiHoe ypaBHEHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cucrtema AByx
JVMHEMHBIX YpaBHEHUW C JBYMs IEpEMEHHbIMU. PermieHune cucrem ypaBHEHUMU
criocoOoM noAcTaHoBKU. [IpuMepsl pereHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO CUCTEM
YPaBHEHHUM.

DyHKIMHA



Koopnunara Touku Ha npsimoit. HuciaoBbie mpoMexyTku. PaccTosHue mexmy
JIByMSI TOUKaMU KOOPJUHATHOU MPSMOH.

[IpsimoyronbHast cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opJuHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Yrenue rpaduxoB peanabHbIX 3aBucuMocTei. [lonstue pynkiuu. I'paduk QyHkmm.
CpoiictBa (yukuuii. Jluneitnas Qyukuus, e€ rpadux. I'paduk bynkuun y = |x|.
['paduyeckoe penieHrne TUHEHHBIX YPAaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KUIACC

Yuciaa v BIYMCICHUA

KBagparHeiii kopeHb u3 uwucna. [loHsitue 00 uppalMoOHAIBHOM YHCIE.
JecsTuunbie TpUOIIKEHUST UppaMOHATbHBIX yrcen. CBolicTBa apu(hMEeTHIECKUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHUE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIYUCJICHUAM. [[efiCTBUTENbHBIC YUCIIA.

CrerneHb ¢ LenabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

AaredpanvyecKue BbIPAKEHUSA

KBazpaTHbIi TpEXUIEH, PA3JIOKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandeckux JapoOei.
PanronanbsHbIe BRIpaXKEHHS U X ITpeoOpa3oBaHue.

YpaBHeHNs U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmyia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM W  KBAJPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padrueckas uaTEpHpeTanvs ypaBHEHUN C IBYMs MIEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpAaBHEHHU C JByMs IEepeMEHHBIMU. [IpuMmepsl pemieHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1au alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DOyHKIUU

[Tonsitue Gpynkiuu. OOIaCTh OMPEACIICHNS U MHOXKECTBO 3HAYCHUH (PYHKITUH.
CriocoOsb1 3aanus QyHKITHIA.

I'padpux ¢ynkuunu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX peabHbIE POLECCHI.

OYHKIMU, OMUCHIBAIOIINE TPSIMYI0 U OOpaTHYI MPOIMOPIMOHATBHBIC
3aBHCHMOCTH, X rpadukn. OyHKIuN y = x2, y = x3, y = Vx, y=|x|. [paduaeckoe
pEILICHUE YPABHEHUN U CUCTEM YPABHECHUM.



9 KIIACC

Yucsia ¥ BbIYMCICHUS

ParnmonanpHplie 4ncna, MppalMoOHANBHBIC YHMCTIA, KOHEYHBbIE U OCCKOHEUHBIC
JeCATUUHbIE ApoOU. MHOXKECTBO JIEHCTBUTENIBHBIX YNCEN, AEHCTBUTEIbHBIC YUCIIA
KaKk OECKOHEUHBbIE JAeCATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEK1y MHOKECTBOM JICUCTBUTEIBHBIX YACEN U KOOPAUHATHON IIPSMOM.

CpaBHeHHE JIGHCTBUTENIBHBIX 4YHCeN, apudmeTuyecKkue MACUCTBUS C
JNEUCTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPYXaroIEeM MHUpE.

[TpubnmkEéHHOE 3HAUECHUE BEIMYMHBI, TOYHOCTH MpUOIMmKeHus. OKpyrieHue
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHMS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASAIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHME. PenieHue ypaBHEHM, CBOASIINXCSA K KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerneHune TEKCTOBBIX 3ajay
anreOpandeckuM METO/I0M.

VYpaBHeHuEe ¢ ABYyMs NEpEeMEHHBIMU U ero rpaduk. PemieHue cucreM IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM 1ByX ypaBHEHHU,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
WHTEpIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJHOW IEpeMEHHOM. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IniepemMeHHOW. KBaapartHele HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DOyHKIUU

KBagparnuynas ¢ynkuus, e€ rpadpuk u cBoiictBa. Ilapabona, KoopauHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MTAPaAOOJIBI.

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

YuciioBbIe MOCIEI0BATEILHOCTH U MPOrPecCuu

[IoHsiTHE YMCIIOBOM IMOCIENOBATEIBLHOCTH. 3aJaHHME IOCJIEI0BATEILHOCTH
peKyppeHTHOM dhopmMyoi U HOpMyIIoi #-TO YIeHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. QopMynbl n-TO YieHA
apu(PpMETUYECKON U TeOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX 71 YJICHOB.



N3o0paxkenne ujiaeHOB aprU(METHUYECKOH M TeOMETPUUYECKOM MPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIIOHEHUHUAIBHBIM POCT.
CI10KHBI€ TIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKkTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W HACTOSALIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKECHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN rpak/laHWHA U pealu3aliil ero
npaB, TMpPEJICTABJICHUEM O MATEeMaTUYECKUX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUWA HAyKH, OCO3HAHHEM Ba)>XHOCTH
MOPaJIbHO-3TUUYECKUX MTPUHIIUIIOB B ICSATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAaIMpPaBICHHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMAaTHYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM ISl YCIENMIHON MpodeccruoHaIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHON TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/layu, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTalMel B JACSATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJOBEKa, IPUPOJIbI U
oOliecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HaykKH Kak cQepbl 4eloBeueCcKOin
JEATEIIbBHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH JIJISI PA3BUTHUS ITUBWIIM3AIINU,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHUKH M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEIOBATENbCKON
JeATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPUMEHATh MATEMAaTHUYECKUE 3HAHUS B HMHTEpPEcax CBOErO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00Opa3a JKU3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pErysapHas Quznueckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT'O K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHEHTALIMEN HA IPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIs PEIICHUS 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOMIEH CPe/Ibl, TUIAHUPOBAHMSI TIOCTYIIKOB M OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI JUISl OKPYKAIOIIECH Cpeibl, 0OCO3HAHUEM TJ100aIbHOTO
XapakTepa dKOJOTHUYECKUX TTPOoOJIeM U IMyTel UX PeIIeHus;

8) ajanTanus K U3MEHSAIMMCSH YCJIOBHUAM COLMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHN JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMA U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
bopMyIUpOBaTh WS, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SBJICHUSAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHUPOBATH
MPUHAMAEMbIC PEIICHUS W JEeUCTBUSA, (OPMYJIMPOBATH M OICHMBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIIBILITh U XapaKTEPU30BaTh CYLIECTBEHHBIE PU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TMOHATHI, OTHOLICHUN MEXIy MNOHATHAMH, (OPMYIHUPOBATH
ONpENeNeHUs]  TMOHSATUM, YCTAHABIMBATH CYIIECTBEHHBIA  MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUisi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOJIMMOI0 aHAJIN3A;

e BOCIpPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3oOBBIBATh  CYXKICHUS:
yTBEpIUTENIbHbIE W OTpULIATElIbHbIC, €IUHUYHBIE, YacTHbIE M 0oOIIue,
YCIIOBHBIE;



BBISBJISITh ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OpoTUBOpeuMss B (akTax, AAHHBIX, HAONIONEHUAX U YTBEPKIACHUSX,
npeiaraTb KpUTEPUM AJIs BBIABIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUIA;
JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30bupath 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIbHO HECIIOXKHbBIE JOKa3aTeNIbCTBA
MaTeMaTHYeCKUX (PaKkToB, BBICTpaMBaTh AapryMEHTAlLMIO, TMPUBOAUTH
IpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemieHus ydyeOHOW 3agauyd (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pEUICHMs, BbIOMpaTh HaubOosiee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

MCITI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUI MHCTPYMEHT IO3HAHMS,
(GopMyIupoBaTh BOIPOCHI, (PUKCUPYIOLIUE NPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOK) NO3ULMIO, MHEHHE;

IPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT, HEOOJIbIIOE NCCIIET0BAHUE IO YCTAHOBIIEHNIO OCOOEHHOCTEN
MaTEeMaTHYECKOTr0 00BbEKTA, 3aBUCUMOCTEN O0BEKTOB MEKIY CO00ii;
CaMOCTOSITENILHO (POpMYIHpPOBaTh 0000ILEHUSI U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBEAEHHOIO HAOMIONEHUS, UCCIEJOBAHMsS, OLEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnpopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTH HH(OpPMAIMH, HTaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4u;

BBIOMpATh, aAHAIM3UPOBATh, CHUCTEMATU3UPOBATH U WHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHNUS,

BBIOMpaTh (GopMy TMpeACTaBiIeHUS HHPOpMAIMM U WLIIOCTPUPOBATH
peliaemMble 3aJayd CXE€MaMH, JAuarpaMMaMH, WHOW Tpapukod H HuX
KOMOMHAIIMSIMHU;

OIICHMBATh HAAEKHOCTh WHGOOPMAIMU TIO KPUTEPHUSM, MPEITI0KEHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKaTHBHBIC YHHMBEPCAJIbHbIE Y4eOHbIC 1eHCTBHUS:

BOCIIPUHUMATDL U (1)OpMy.TII/IpOBaTB CYXKIACHNA B COOTBECTCTBUU C YCIIOBUAMU
H 1CJIsIMHA O6H_ICHI/I$I, SICHO, TOYHO, 'PaMOTHO BBIPpaKaTb CBOIO TOUKY 3pCHHUA



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, aBaTh MOSICHEHUS IO XOJy PEIICHUS
3aJlayu, KOMMEHTUPOBATh MOJYyUYEeHHbBIN pPe3yJIbTaT;

B X0J1€ 00CY>KJIEHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOU TEMBbI,
po0JIeMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MOUCK
peIlIeHusl, COMOCTABISATh CBOM CYXKICHHS C CYXICHHUSIMH JPYTHX
YYaCTHUKOB JHUaiora, OOHapy>KMBaTh pa3iMuvMe U CXOJCTBO IMO3UIIMM, B
KOPpEeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,;
OpEJICTaBIsATh  pPE3yNbTaThl  pEeHIeHHs  3a/Jayd,  OKCIIEpUMEHTAa,
UCCJIETOBAHMSI, IPOEKTA, CAMOCTOSITENILHO BRIOMPATh (pOpMAT BBICTYILICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOpUH;

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBHUIYaTbHOM
paboThI IPU PEIICHUH YYEOHBIX MaTEMAaTHUECKUX 3a]1aY;

NPUHUMATH 1EJIb COBMECTHON ACSITENbHOCTH, TUIAHUPOBATh OPTaHU3AIHIO
COBMECTHOM palOThl, pacmpenensiTb BUABI padOT, OrOBApUBATHCH,
o0Cy>KIaTh IPOLECC U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (oOCykaeHus, oOMEeH
MHEHHUSIMHU, MO3TOBBIE IITYPMbI U APYTHE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPJMHHUPOBATH CBOM JACUCTBHS C JAPYTMMH YICHAMHU KOMAaH/IBI,
OLICHMBATh Kauye€CTBO CBOErO BKJIaJa B OOIMIMH MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISATh IJIaH, aJITOPUTM peIIeHUs 3aAauu (WU ero
4acTh), BBIOUpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoOLiecca U pe3ysibTara
peleHns MaTeMaTUYeCKOM 3a1auu;

IPEABUAETH TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTH IIPU PEIICHUU 3a4a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATBh COOTBETCTBUE PE3YJIbTATA AESITEIBbHOCTH ITOCTABICHHON LIEIN U
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS WM HEAOCTH)KCHUS LIETH,
HAXOJUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xoniy oOyuenus B 7 Kjacce OOyYarOUIMICS TOJYYHUT CIEIYIOIINE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUA

BbInonHATh, codyeTass YCTHbIE M NUCBbMEHHbIE NPUEMBI, apu(PMETHUECKUE
JEUCTBUS C PalMOHAJIbHBIMU YUCIIAMU.

HaxonuTh 3HaYeHUS YHUCIOBBIX BBIPAKEHUM, MPUMEHSATH Pa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BHIYUCIICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEPKAIIUX
OOBIKHOBEHHBIE U JIECTHUHBIE TPOOH.

[lepexonuTh OT OMHOM (HOPMBI 3aMUCH YUCEN K JOpyroi (mpeoOpa3oBBIBATH
JECATHUYHYIO TPOOh B OOBIKHOBEHHYIO, 0OBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOYMBATH PALlMOHAJIbHBIC YUCIIA.

OKpyIJIsTh YuCa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yJIbTaTa BBIYMCICHH, OLIEHKY 3HaYEHUN
YUCJIOBBIX BBIPAXXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMH C HATypaJlbHBIMHU
IIOKAa3aTeJISIMH.

[IpuMeHATh MPU3HAKH JIEITMMOCTH, PA3JIOKEHUE HA MHOYKUTEIN HATYPAJIbHBIX
qucedl.

Pemate mpakTHKO-OPMEHTHPOBAHHBIE 337a4M, CBA3aHHBICE C OTHOLIEHUEM
BEJIMYMH, IPONOPLUMOHAIBHOCTBIO BEJIWYMH, NIPOLEHTAMH, WHTEPIPETUPOBATH
pe3ynbTaThl PEIICHUs 33]1a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpuBaEMbIX OOBEKTOB.

AsiredOpanvyecKue BbIPpAKEHUA

Hcnonb30BaTh anredpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHUS Y4eOHOTO MaTepuania.

Haxoauth 3HaueHHss OyKBEHHBIX BBIPRXKEHUH MPHU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BoInonHATh Npeodpa3oBaHus LENOT0 BHIPAXKEHHUS] B MHOTOWIEH TPUBEACHUEM
MOIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJIHOWIEHa HAa MHOTOWIEH M MHOIOYIeHa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3T0KEHUE MHOTOWICHOB HA MHOMKHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKHUTENS, TPYNITUPOBKU CIAraeMbIX, IPUMEHEHUS
bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3zoBaHUsI MHOTOUJICHOB ISl PELICHUS Pa3IMYHbIX 3a7a4
U3 MaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEAbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0OKA3aTEIsAMHU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHUS C OJHOW NEPEMEHHOW, NMPUMEHSS MpaBUia
Mepexo/ia OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY emy. [IpoBepATh, sABIsSIETCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPHU PEIIEHUN JTMHENHBIX YPAaBHEHUN U UX
CUCTEM.

[logOupaTe npuUMephl Map 4YUCEN, SBISIONIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMSI IEPEMEHHBIMMU.

CTpouTh B KOOPAWHATHOW TUIOCKOCTH IpaUK JTMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH, MOJIb3YSACh TpaUKOM, IPUBOAUTH MIPUMEPHI PEIICHUS YPaBHEHUS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPaBHEHUN C ABYMS IEPEMEHHBIMU, B TOM
qucle rpa@uuecKu.

CocraBisTh W pemiaTh JUHEHMHOE YpaBHEHHE WM CUCTEMY JIMHEHMHBIX
YpaBHEHUH MO yCIOBUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
341444 MOJYYECHHBIN pE3yJIbTAT.

DOyHKUIMHA

N300paxaTh Ha KOOPAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KH, HHTEPBAJIbI, 3aMIUCHIBATh YUCIOBBIE IPOMEXKYTKHU Ha
anreOpanyecKoMm si3bIKe.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnucelBaTh C MOMOUIbIO (PYHKIMM HU3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MpeACTaBICHHUS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUA

Hcnonb30BaTh HayaJdbHbIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIbHBIX
yucen JJIsl CPAaBHEHMSI, OKPYTJIEHUS U BBIYUCIECHUN, N300pa)kaTh JACHCTBUTEIbHbBIC
4ycila TOYKaMU Ha KOOPAUHATHOU IIPSMOM.

[IpumensaTe moHsTHE apUMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOAWTH
KBaJIpaTHbIE KOPHM, UCIIOJIB3Yysl MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBIIOIHITH
npeoOpa3oBaHus BBIPAKEHUM, COJEPKAIIMX KBAAPATHbIE KOPHU, HCHOIb3YS
CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECATHYHbIX
npobeii u creneneit uucia 10.



AnredOpanveckue BbIPAKEHUS

[IpyMEHATh TOHATHE CTENEHUW C LENbIM IOKa3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKALIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBITIOTHSTE TOXACCTBEHHBIE MPEOOPa30BaHMS PAIMOHATBHBIX BRIPAKEHUN HA
OCHOBE MMPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMH U alIreOpandeCKUMH APOOSIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIECH HA MHOKUTEIIU.

[TpumensTh npeodpa3oBaHus BEIPAKEHUM JIs1 pEIICHUS! PA3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath NMHEWHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJBHBIC ypaBHEHUS,
CBOJSIIMECS K HUM, CHCTEMBI IByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTEHIINE HUCCIECIOBAHNS YPABHEHU U CUCTEM YpaBHEHUM, B
TOM 4YHCJI€ C IPUMEHEHUEM T'paUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
mmpouee).

[lepexoauTh OT crnoBecHON (GOPMYIUPOBKH 3a7adul K €€ anreOpandeckoit
MOJEIN C IIOMONIBIO COCTABJIEHUS YPAaBHEHUS WA CHCTEMbl YpPaBHEHUHU,
HMHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJyYEHHBIN pe3yybTarT.

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB /JISI CPABHEHU S, OLICHKHU, PEIIaTh
JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh IPAPUUECKYIO
WJUTFOCTPALUIO0 MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHruMaTh W UCTHOJB30BaTh (PYHKIIMOHABHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAYCHUS), ONpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
apryMeHTa, ONpeAeNATh CBOWCTBA (PYHKIUU 10 €€ rpaduKy.

Crpoutb rpaduku dJeMEeHTapHbIX GYHKUIUN BUJIA:

y=k/x, y=x2, y=x3,y=|x|, y = VX, OIICBHIBATH CBOHCTBA YHCIOBOH (hyHKINH
o e€ rpaduxy.

K xoHiy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOYMBATH PAIMOHAJIBHBIC U UPpAllMOHATIBLHBIE YHCIIA.

Breinonuate apudmeTndeckue 1elCcTBUS C palluOHATILHBIMUA YUCIIaMU, COUeTast
YCTHBIE U MHUCbMEHHbBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPAlMOHATIBLHBIMU
YUCIIAMH.

Haxoauts 3HaUeHUS CTENEHEN C LEJIBIMU [TOKA3aTENSIMU U KOPHEH, BBIYUCIIATH
3HAYCHUS YUCIIOBBIX BBIPAYKECHUM.

OKpyrJIsSITh  IEUCTBUTEIBHBIC YHCJA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.



YpaBHeHUs U HEPABEHCTBA

PemaTe nuHENHbIE U KBaIpaTHbIC YPABHEHNUS, YPABHEHHUSI, CBOASIIHECS K HUM,
npocTeiime ApoOHO-palMOHAIbHbIE YPABHEHUS.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS JIMHECUHBIM.

Pemarp TekcTOBBIE 3alauM  aJreOpanvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHHsI YPAaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMS IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCII€ C TPUMEHEHHEM TrpaduuecKuX MpeACTaBlIeHUH (yCTaHaBIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

Pemarp JsvHeliHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTb
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C MOMOIIBIO
CUMBOJIOB.

Pemwlarb  cucTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOLIME KBAJpPaTHOE HEPABEHCTBO, H300paxkaTb pEIIEHUE CHUCTEMBbI
HEPABEHCTB HA YMCIIOBOM IIPSAMOM, 3aIIMCHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUN PA3JINYHBIX 331a4.

DOyHKIUU

Pacnio3naBaTh (yHKUMHM HM3y4eHHBIX BUIOB. [loKka3blBaThb CXEMaTHYECKH

pacnoJioKeHNe Ha KOOPIMHATHOM MIIOCKOCTHU rpadukoB PyHKIUMN Buaa: y = kx, y =
kx + b,y =k/x,y =ax2 + bx + ¢, y =x3, y=\X, y = |x|, B 3aBUCHMOCTH OT 3HAYCHHUi
K02 GULIMEHTOB, ONMMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpaPUKHA KBAIPATUUHBIX (DYHKIIHM,
OMKCHIBATH CBOMCTBA KBAPATUUHBIX PYHKIUHI N0 UX Tpadukam.

Pacno3naBaTh kBajzpaTHuHyto (QYHKIUIO 10 (HopMyIie, MPUBOIUTE PUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOTPECCHU

Pacno3naBaTh apu(MeTHUECKYIO U T€OMETPUUECKYIO POTPECCUU MPU Pa3HBIX
crnoco0ax 3aAaHusl.

BbINONHATE  BBIUMCIACHUS C HUCHOJB30BaHHMEM (OpMYNIT N-ro 4ieHa
apu(PpMETHIECKON ¥ TeOMETPUUECKOU MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300pakarh 4YieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
MJIOCKOCTH.

PemaTte 3amaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEIOBATEIBLHOCTSIMU, B TOM
qHclie 3a7aud U3 peaibHON KU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, IIUPPOBHIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeEM uudgpoBbie
Ne ni/m P KonrpoJsbnsie | IIpakruyeckue (ucpp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
| Yucna u BeIYUCICHU. PalinoHabHbIe 75 | bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpanyeckue BbIpaKeHUs 27 1 hitps//m.cdsoo.ru/ 7415590
bubmnoreka IIOK
2 1
3 YPaBHEHHA 1 HEPABEHCTBA 0 https://m.edsoo.ru/7f415690
bubmnoreka ITOK
4 Koopaunats! u rpapuku. OyHkuuu 24 1 hitps://m.cdsoo.rw/7f415590
bu6nuorexa [IOK
> Horopenne n 0bobmennue 6 ! https://m.edsoo.ru/71415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOTPAMME
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8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne ni/m KonrpoJsbnsie | IIpakrnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bubnuoreka [{OK
1 Yucna u Beruucnenus. Kpagparaeie KOpHH 15 hitps://m.cdsoo.ru/7f41 7af8
) Uucna u Beranciienns. CTEeHb ¢ eJIbIM 7 bubnuoreka [IOK
[I0Ka3areyiemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIpaKCHUSI. 5 1 bubnnoreka [JOK
KBanparsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnreGpanyecKkue BbIpaxeHHs. 15 1 bubmmoreka [JOK
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 | bubmuotexka [JOK
yYpaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHUCTEMBI bubnnorexa [JOK
6 . 13
ypaBHEHUU https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
. 12 1
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.rw/7f41 7af
bubanoreka IJOK
8 PyHKIHH. OCHOBHEIE NOHATHS > https://m.edsoo.ru/7f417af8
bubanoreka IJOK
? Dymxupi. Hucnospie dyriimn ? https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
1
10 HosTopenne 1 0doduienne 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne ni/m KonrpoJsbnsie | IIpakrnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcsl
| Yucna u BeIUMCICHUS. J[eCTBUTEIbHEIC 9 bubnuoreka [{OK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
yYpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 1 1
4 VYpaBHeHus 1 HepaBeHCTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bubmnoreka IIOK
1
> Pynkin 16 https://m.edso00.ru/7f419d08
bu6nmorexa LIOK
1
6 YucnoBble OCIEN0BATEIBHOCTH 15 hitps-//m.cdsoo.rw/7f419d08
7 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bubnunorexa LIOK
3HAaHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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