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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa dBiIsSIeTCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa oOecreyrBaeT W3y4YeHHE JPYTrUX JUCHUIUIMH, Kak
€CTECTBEHHOHAYYHOTO, TaK U TYMaHUTApPHOIO ITUKIOB, €€ OCBOEHHE HEOOXOIUMO
JUIsL TIPOJOJDKEHHS O00pa3oBaHUsT M B IOBCEAHEBHOW ku3HH. Pa3Butue y
oOyJaromuxcs Hay4YHBIX TMPEJICTaBICHUA O TMPOUCXOXKICHUHM U CYIIHOCTH
anredpanyecknux aOCTpakIui, crnocode OTPaKEHHUS MaTeMaTHUYeCKOW HayKou
SBJICHUN M TIPOLIECCOB B TMPHUPOAEC U OOIIECTBE, POJU MaTEMaTHYECKOTO
MOJICJIMPOBAaHUS B HAayyHOM TIO3HAHMM M B TPAKTUKE CIOCOOCTBYET
(OpMHUPOBAHNIO HAYYHOI'O MHUPOBO33PEHUS M KAUECTB MBIIUIECHUS, HEOOXOIUMBIX
JUIs ajanTallid B COBpeMEHHOM IudpoBoM obOmiecTBe. M3yueHue anreOpbl
o0ecrieunBaeT  pa3BUTUE YMEHUA  HaONI0naTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBILLUICHHUS, CIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOW JICWCTBHUS W BBIBOJBI, (HOPMYIHPOBATH
yrBepxkaAcHUs. OCBOeHHE Kypca aiareOpbl 00ecleuyuBaeT pa3BUTHUE JIOTMUECKOTO
MBIIUICHUST O0YyYalOUIMXCA: OHU HCIHOJB3YIOT IEAYKTUBHBIE W WHAYKTUBHBIC
paccyxaeHus, 0000IIeHHEe U KOHKpPETHU3allUio, aOCTparupoBaHUE M aHAJIOTHUIO.
OOyueHue anreOpe MpeAnonaracT 3HAYUTEIbHBIH OOBEM CaMOCTOSTENBHOM
JESITEIbHOCTH  OOYJarolIMXCsl, TIO9TOMY CaMOCTOSITEIbHOE peIIeHHe 3aaad
SIBJISIETCS peajn3alueil 1eaTeIbHOCTHOTO MPUHIIUIIA O0yUEHHUS.

B crpykrype mnporpammbl y4deOHOro Kkypca «Ausredpa» i OCHOBHOTO
o01miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJAEP)KATeIbHO-METOINYECKUE
JuHuU: «Yucna U BBIYHCICHUSD, «AJreOpandeckue BhIpAKEHU», « Y paBHEHUS U
HepaBeHCTBa», «DyHkimuy. Kaxmas w3 3TUX coaep)KaTeIbHO-METOTUIECKIX
JVHUHA pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3yUeHUs! Kypca, B3aUMOICHUCTBYS C
IpyrUMH ero JuHUsIMH. B Xozme u3ydyeHus ydeOHOro kypca oOOydaroluMmcs
MPUXOJIUTCS JIOTHYECKH PACCYXKJaTh, UCIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBs3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Auredpay BKIHOUYESHbBI
HEKOTOpbIE OCHOBBI JIOTWKH, IPEACTAaBICHHbIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTH4YeCKoro oO0pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAACHUIO 00YYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MareMaTudeckoro s3bika. ConepkaTreiabHOW |
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTo Kypca «Anredpa» sBIAETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuMHMUM «Yucna W BBIUKCICHUS» CIYXKUT OCHOBOM MJis
JABHEUIIIETO M3yYeHUs MaTeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYArOIIUXCS
JIOTHYECKOr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHHUSI MI0JIb30BAThCSA aIrOpPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO PAKTHUECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TIOBCEIHEBHON
KU3HU. Pa3BUTHE MOHATHSA O YKMCIIE HA YPOBHE OCHOBHOrO 00Iero 0Opa3oBaHUs



CBSI3aHO C pAlMOHAIBHBIMU U HWPPALUOHAIBHBIMU YHUCIAMH, (HOPMHpPOBAHHEM
MPEACTABICHU O JEHCTBUTEIBHOM YHUCJE. 3aBEPIICHUE OCBOCHHUSI YHCIIOBOU
JIMHUU OTHECEHO K CpeHeMY 00I11eMy 00pa30BaHHUIo.

ConepkaHue IByX anreOpandecKux JUHUN — « AIreOpandecKkue BhIPaKeHUsD)
U «YpaBHEHHS] M HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHMIO Y OOyUarOUIUXCS
MaTEMaTUYECKOTrO ammapara, HEOOXOAUMOTO I PEIICHHS 3a/ad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB W MPAKTHKO-OPUEHTUPOBAHHBIX 3amad. Ha yposHe
OCHOBHOTO 00IIero o0pa3oBaHWs YYEOHBIM MaTepHall TPYHNIHPYETCS BOKPYT
paIMOHAIBHBIX BBIpAKEHUHN. AJreOpa TEMOHCTPUPYET 3HAUCHUE MAaTEeMaTHKUA Kak
s3pIKa JUUISI TIOCTPOSHUS MaTEeMAaTHUECKUX MOJICCH, OMNHMCAHHUS IPOIECCOB U
SBJICHMM pealbHOTO MHpa. B 3amaum o0yueHusi anrebpe BXOAST TaKKe
TanbHEHIIee pa3BUTHE AJITOPUTMHYECKOTO MBIMUICHHS, HEOOXOIUMOTO, B
YaCTHOCTH, JJIS OCBOEHHUS Kypca HMH(POPMATUKH, U OBJAJCHHE HaBBIKAMU
TeAYKTUBHBIX paccyxacHuil. [IpeoOpazoBanrne CHMBOJBHBIX (DOPM CITOCOOCTBYET
Pa3BUTHIO BOOOPaKEHMSI, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTRY.

Conepxxanue (GyHKIIMOHATBHO-TpapUUeCKON JTMHUU HAIEJICHO HA MOJIyYCHHE
OOy4arolMMUCs 3HAaHUM 0 (PYHKLIMAX Kak Ba)KHEHIIeH MaTeMaTH4ecKoW MOJEH
JUTSL OTIMCAHUS M UCCIIEIOBAHUS Pa3HOOOPA3HBIX MPOILIECCOB U SIBJICHHUM B MPUPOJIE
u obmiecTBe. M3yueHne Marepuana CHOCOOCTBYET Pa3BUTHIO y OO0yYarolIUXCs
YMEHHMSI UCTIOJIb30BaTh PA3IMUHBIE BHIPA3UTEIIbHbBIE CPEJICTBA SA3bIKA MATEMATUKU —
CIIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue, BHOCUT BKJIaL B (opmupoBaHUE
MPEICTABIICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH [IUBUIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3ydaercs YYeOHBIH Kypce
«AnreOpa», KOTOPBIA BKIIOYAET CIEIYIONINE OCHOBHBIC pa3Aeiibl COICpIKAHUS:
«Yucma ¥ BBIYHCICHUS», «ANredpandeckue BBIPOKECHUS», «YpaBHEHUS W
HEpaBEHCTBA», « DYHKIIHI.

Ha u3yuyenue yue6Horo kypca «Anredpa» oroaurcsa 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Hezento), B 8 kiacce — 102 gaca (3 gaca B Heento), B 9 kiacce
— 102 gaca (3 Jaca B HefIeINIO).

COAEPKAHUE OBYUYEHUSA
7 KIIACC

Yuciia ¥ BBIYUCICHUSA

JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, TIEPEXO] OT OJHOW (POPMBI 3amHUCH
npobeit k gpyroi. IloHsTHe palMoHANBLHOTO 4YHCIA, 3aluCh, CpPaBHEHHE,
YOOPSIIOUMBAHUE  pallMOHAJIBHBIX — 4YHcel. ApupMeTHUuecKue JeWUCTBUS C



palrOHAIBHBIMUA YMuciIamMu. Pemenue 3a1a4 U3 peanbHOM NMPAKTUKU HA 4acTH, HA
JpoOu.

CreneHp ¢ HaTypaJbHbIM [IOKa3aTeJeM: OIpeleiIeHne, NnpeoOpa3oBaHUeE
BBIPKEHHUII HA OCHOBE OIPEAEIICHHUS], 3aUCh 00JbIMX yucen. IIpouenTsl, 3anuch
IPOLEHTOB B BUJE ApOOH U IpoOH B BUIE NMPOLEHTOB. Tpu OCHOBHBIE 3a/a4ul Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JIEJIMMOCTH, PA3JIOKEHUE HA  MHOMKUTEIN
HATypaJIbHbIX YUCEIL.

PeanbHble  3aBUCHMOCTH, B TOM YHCIIE npsMast 151
oOpaTHast IPOMOPIIMOHATLHOCTH.

AuredpanvyecKue BbIPpAKEHUSA

[lepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHHUS C IEPEMEHHOMU. [[omycTuMble
3Ha4YeHUSA NepeMeHHbIX. lIpeacTaBienne 3aBUCUMOCTH MEXKy BEJIMYMHAMU B BUJIE
¢dopmyibl. Beruncnenus no popmynam. [IpeoOpasoBanne OyKBEHHBIX BBIPAKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHUS, MpaBWia MpeoOpa3oBaHUs CYMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTEIEM.

OpHowiensl 1 MHOTOWIEHbI. CTeneHb MHOrowieHa. CioKeHue, BhIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. @OpMyJbl COKPAlIEHHOIO YMHOXEHHs: KBaApar
CyMMbl M KBajpaT paszHocth. DopMmyna pa3HOCTH KBajapaToB. Paznoxenue
MHOI'OYJICHOB Ha MHOKHUTEJIHN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YypaBHEHUs, IMpaBuja MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCHJIBHOCTb YPaBHEHUM.

JIuHeliHOE ypaBHEHME C OJHOW NEPEMEHHOM, YHWCIO KOpPHEW JIMHEMHOTO
YPaBHEHMS, DPEUICHUE JHWHEHHBIX YypaBHeHUM. CocCTaBleHHME YpAaBHEHHUM IO
YCIJIOBHIO 3a7a4u. PereHne TeKCTOBBIX 3a/1a4 ¢ IOMOILbIO YPABHEHU.

JIuneiiHoe ypaBHEHUE C ABYMS EpeMEHHBIMU U ero rpaduk. Cucrtema AByX
JMHEMHBIX YpPaBHEHUW C JBYyMs NEpEMEHHBbIMU. PelleHue cucrem ypaBHEHUU
cnocoboM MoACTaHOBKH. [IpuMepsl pelieHusi TEKCTOBBIX 3aJad C TOMOIIBIO
CHUCTEM YpaBHEHUU.

DOyHKIUU

Koopaunara Touku Ha npsAMon. YuciioBsle TPOMEXYTKU. PaccTosiHne Mexy
JBYMs TOYKaMU KOOPJAUHATHOU MPSIMOM.

[IpsimoyrosibHast cucreMa koopauHat, ocu OX u Oy. AGcuucca U opaMHaTa
TOUYKH Ha KOOpPAUHATHOM miiockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU.
Urenne rpaduxoB peanbHbiXx 3aBucuMmocted. Ilonsarue ¢ynxkuuu. I'paduk
dbyukiuu. CroiictBa ¢pyukiui. Jluneiinas Qyukuus, e€ rpaduk. I'paduk pyHKmm



y = |X|. I'paduueckoe pemieHre ITHHEHHBIX YpaBHEHHH M CUCTEM JIMHEHHBIX
YPaBHCHUU.
8 KUIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopeHb u3 uyucna. [loHstue 00 uHppalMOHAIBLHOM YHUCIE.
JlecaTnaHbIe TPUOIVMIKEHUS UPPAMOHATBHBIX urcesl. CBOHCTBAa apuMETHUIECKHUX
KBa/IPAaTHBIX KOPHEHW U UX MPUMEHEHHUE K MPEeoOpa30BaHUIO YMCIOBBIX BHIPAKECHHI
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CremneHb ¢ LEbIM MMOKa3aTeneM U e€ cBoricTBa. CTaHAapTHasA 3alUCh YHCIIA.

AaredpanvyecKue BbIPpAKEHUSA

KBampaTHbpiii  TpEX4iEH, pPa3IOKEHUE KBAaJpaTHOrO  TpEXWIEHAa Ha
MHOHUTEIIH.

AnreOpanyeckas JpoOb. OCHOBHOE CBOMCTBO anreOpandeckoil apoou.
CnoxeHue, BBIMUTAHUE, YMHOXKEHUE, JICTICHHUE allreOpandecKux ApoOei.
PanronanbpHbie BRIpaXKEHUS U UX NMPE0Opa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpaTHoe ypaBHeHue, (popMyria KOpHEU KBaJIpaTHOIO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOISAIIUMXCA K JIMHEMHBIM W KBaJIpaTHBIM.
[Ipocreiimme qpoOHO-palMOHAIBHBIE YPABHEHMUS.

['paduueckas uHTEpHpeTalvsl YpaBHEHUN C ABYMS MEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHU C JAByMs IepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBEHCTBO C OHON MEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKUIMHA

[Tonstue ¢ynknuu. OOmacTh ompeneraeHUss W MHOXKECTBO 3HAYCHUU
¢dbyukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'padux dynkmum. Ytenue cBoiictB ¢yHkuuu mo e€ rpaduky. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.

OYHKIMY, OINKCHIBAIOIINE MPSIMYyH0 U OOpaTHYI MNPONOPIMOHAIBHBIC
3aBHCHMOCTH, HX rpaduku. ®yakmun y = X2, y = x3, y = VX, y=|x|. [paduueckoe
pelIeHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC



Yucaa v BIYMCICHUSA

PanronanpHble yuCa, UPpALMOHATIBHBIE YKCIIA, KOHEUYHbIE U OECKOHEUHbIE
JECATHUYHBIE ApoOu. MHOXKECTBO ACMCTBUTEIBHBIX YUCEI, IEHCTBUTEIBHBIC YUCIA
KaKk OECKOHEUYHBIE NECSITHYHbIE apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEK]Ty MHOKECTBOM JICUCTBUTEIBHBIX YHCEII U KOOPAUHATHOW MPSMOM.

CpaBHEHHE JICHCTBUTENIBHBIX YHUCEN, AapU(PMETHUYECKUE JEHUCTBHS C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPY)KAIOIIETO MHpPA, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxéHHoOe 3HaYEHUE BETUYUHBI, TOYHOCTh MpUOIMKeHuss. OKpyTrieHue
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. Pelienne ypaBHEeHUH, CBOASIIIMXCS K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl penieHus ypaBHEHUA TPEThEU M YETBEPTOU
CTEIICHEH Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenne apoOHO-pallMOHANBHBIX YpaBHEHMH. PerieHune TEKCTOBBIX 3ajad
areOpanvyeckuM METO/I0M.

VYpaBHeHUE ¢ OByMsl NEpEMEHHBIMU U ero rpaduk. Pemienue cucrem nByx
JIMHEVHBIX YPABHEHUN C ABYMsI IIEPEMEHHBIMU. Pelienre cucrem IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Japyroe — BTOpod creneHu. [ 'paduueckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHrne JMHEWHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM mnepemMeHHOM. KBaapaTHble HEpaBEeHCTBA.
['padrueckass wuHTEepHpeTalnyss HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMs
IIEPEMEHHBIMHU.

DyHKIMHA

KBagparnunas ¢ynkums, e€ rpaduk u coiictBa. Ilapabona, koopauHaThI
BEPIIMHBI TapabOoJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

I'paduku dyrkmmit: Y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , i ux
CBONCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum

[lIoHsiTE 4YKMCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHE IOCIEA0BATEIIBHOCTH
peKyppeHTHOM (hopMyJoit 1 popMyIIoi N-TO YjieHa.

Apudmernueckas ¥ reomeTpuueckas mporpeccuud. ®opmynbl N-ro yieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBI MEPBBIX N UJICHOB.



N300paxenne wieHOB apu(METUUYECKOW M TE€OMETPHUYECKON MPOTPECcCHit
TOYKaMHU Ha KOOPJMHATHOM TUIOCKOCTH. JIMHEWHBIN U SKCIOHCHIIUAIBHBIA POCT.
CroxHble MIPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHUSA MPOTPaMMbl y4eOHOro Kypca
«Anrebdpay» xapakTepusyroTcs: 1) maTpuoTuyeckoe BOCIMTAHUE:

IIPOSIBICHUEM HHTEpeca K INPOLLIOMY HW  HACTOSAMIEMY POCCHUHUCKOMN
MaTE€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTHKEHHSM  POCCHMCKUX
MaTE€MaTUKOB U POCCUWCKOM MAaTeMaTHYECKOW IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX
JNOCTH)KEHH B JIPYTMX HayKax M OpUKIaAHBIX cdepax; 2) rpakaaHcKoe W
AYXOBHO-HPAaBCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEH T'pakJaHWHA U peanu3aliu ero
npaB, NpPEACTABICHHEM O MATEMAaTHYECKMX OCHOBax (YHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOILENyp TPa)kIaHCKOro obmiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO STUYECKUX MPOOJIEM, CBA3ZAHHBIX
C MpPaKTUYECKUM TNPUMEHEHUEM JOCTHKEHUW HAayKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHHH IPAKTUYECKHX 3a1ad
MaTE€MaTUYeCKOM HaNpaBiIC€HHOCTH, OCO3HAHUEM BaXKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUM BCEH KU3HU ISl YCIEIIHOM MNpodeccruoHaIbHOM
JESTEIbBHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUN, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM WHJIMBUIyaIbHOU TPAEKTOPUU 0O0pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYEeCKO€e BOCIIUTAHME:

CIIOCOOHOCTBIO K  AMOIMOHAIBHOMY M 3CTETUYECKOMY  BOCHPUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pPELICHUH, pacCyKICHHI, YMEHHUIO BHJIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE; 5) IEHHOCTH HAy4YHOIO
MO3HAHMSA:

OpUEHTaUMEl B JEITEIIBHOCTH Ha COBPEMEHHYID CHCTEMY Hay4HbBIX
MPECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSA YEJOBEKA, MPUPOJbI U
oOIIeCTBa, MOHMMAHMEM MATEeMAaTHYECKOW HAyKh Kak c@epbl 4eIoBeYECKOH
NEATEIbHOCTH, 3TAllOB €€ Pa3BUTHUS M 3HAYUMOCTH Il Pa3BUTHS LIMBUIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKW U MaTEeMaTHYECKON KyJIbTYpOil KaK CpeACTBOM
NO3HAHUSA MHpa, OBJIAJACHUEM NPOCTEHIIMMU HABBIKAMHM HCCIIEOBATEIbCKON
NEATEIbHOCTH;



6) pusnueckoe BocnuTanue, GOPMUPOBAHUE KYJILTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOJIY YU :

FOTOBHOCTBHIO MPUMEHATh MaTEMaTHYECKHWE 3HAHUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEACHHS  370pOBOTO  oOpa3a Ku3HH (3I0pOBOE  TIHUTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHITHH ¥ OTAbIXa, pEryJspHas (Qu3ndecKas
aKTUBHOCTB), C(OPMHPOBAHHOCTHIO HaBbIKa pedieKcuu, NpPU3HAHHEM CBOETO
npaBa Ha OIIMOKY M TaKOro € IpaBa JAPYroro 4esioBeKa; 7) IKOJOrumveckoe
BOCIIMTaHHeE:

OpHUEHTAIIMEN HAa MPUMECHEHNE MaTEMAaTHYECKUX 3HAHUM U1 pEIIeHU 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPY’KAIOIICH Cpebl, TUITAHUPOBAHUSI TIOCTYIIKOB U OIICHKHU
UX BO3MOXKHBIX TTOCJIEICTBUI I OKPY’KarOIIeH Cpe/ibl, OCOZHAaHUEM TJI00aTbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) apanTanus K N3MEHAIOUIUMCH YCJIOBUAM COLUMAIBLHON U IPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUAX HEOMNPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMITIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIBbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTBCS y APYTUX JIIOAeH, MpuoOpeTath B COBMECTHOM AEATEIbHOCTH
HOBBIE 3HAHUS, HAaBBIKM M KOMIICTCHIIMU M3 OIbITA JAPYTUX; HEOOXOIUMOCTHIO B
GbopMUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE (POPMYIUPOBATH UJICU, MOHSATHS,
THUIIOTE3bl 00 00BEKTAX U SBJICHUSAX, B TOM YHCJIe paHee HEM3BECTHBIX, OCO3HABATH
neuIuTel COOCTBEHHBIX 3HAHWW M KOMIETEHTHOCTEW, IUIAaHUPOBATh CBOE
pa3BUTHE; CINOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIMIO0, BOCHPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOMMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMBbIE PEIICHUS W JEUCTBUSA, (POPMyIUpOBaTh W OICHUBATh PUCKU U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble jornueckmne aeiicTBUs:

* BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKKH MAaTEMAaTHYECKUX
OOBEKTOB, TOHATHN, OTHOIICHWNA MEXIy MOHATHSAMHU, (HOPMYyITUpOBATH
OTpENCICHUS  TOHSATHUW, YCTAHABIIMBAaTh CYIICCTBEHHBIA  IPHU3HAK
KJaccu(uKanyu, OCHOBAHUS JUIsi OOOOIIEHUS M CPAaBHECHWS, KPUTCPUU
MIPOBOJIMMOTO aHAJIN3A;

« BOCIIpUHUMATh,  (HOpMYyJIUpOBaTh W  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €IUHUYHBIC, YaCTHBIE W 0OIIue,
YCIIOBHBIE;



« BBISIBISITH ~ MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U  H
npoTuBOpeurss B (akTax, AAHHBIX, HAONIOACHUAX M YTBEPKICHUSX,
npemjaraTb  KpUTEpUM  JUI  BBIIBICHMS ~ 3aKOHOMEPHOCTEM M
IIPOTUBOPEYN;

* ICNIaTh BBIBOJBI C MHCIOJB30BAHMEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

- pa3bupaTh J0Ka3aTeIbCTBA MATEMATHYECKUX YTBEP)KICHUH (TPSMBbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITENIBHO HECJOXHBIE JI0KA3aTEIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaWBaTh aAPryMEHTALUIO, MPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

- BBIOUMpaTh cnoco0 pemieHus y4eOHOM 3ajayu (CpaBHHUBAaTh HECKOJIBKO
BAPUAHTOB pEIIEHUs, BBIOMpATh HauOOJEe MOAXOIAUMH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBarebCKue 1eCTBUA:

* UCTIOJIb30BaTh BOMPOCHl KAaK MCCIIEAOBATEIBCKUI MHCTPYMEHT ITO3HAHUS,
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUre, MpodIeMy,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaThb MCKOMOE U JaHHOe, (HOpMUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIINI0, MHEHHUE;

* IPOBOAUTh IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECJIOKHbBIN
AKCIEPUMEHT,  HEOOJIbIIIOE  HUCCIEJOBAHUE IO  YCTAaHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTHYECKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOiM;

* CAMOCTOATENIBHO (hOPMYJHUPOBATh OOOOIIEHUS W BBIBOIBI MO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOEHUS, HUCCIEIOBaHUS, OICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

* IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMpOIecca, a TaKKe BBIABUTATH
MPEANOJIOAKEHUS O €T0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pa6ora ¢ undpopmaunmeii:

* BBISIBIIATh  HEJAOCTATOYHOCTh W HM30BITOYHOCTH WHGOPMAIUHU, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a]1a4H;

- BBIOMpaTh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

« BBIOMpaTh (QopMy TpencTaBieHHs WHPOPMAMU U WUIIOCTPUPOBATH
peliaemMble 3aJadyd CXeMaMmH, JIuarpaMMamH, HWHOWM Trpaduko U ux
KOMOMHAIIMSIMHU;

* OIICHUBATh HAJEKHOCTh HWH(POpPMAIIMM MO KPUTEPUSIM, TIPEAIOKEHHBIM
YUHUTENEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:



* BOCIIpUHUMATh U (POPMYIHPOBATH CYXACHHUS B COOTBETCTBUU C YCIOBHUSIMHU
U UeIsIMU OOIlEHHUs, SICHO, TOYHO, IPAaMOTHO BBIPAXKATh CBOIO TOYKY
3peHUs] B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOIy
pelIeHus 3aJa4l, KOMMEHTUPOBATH MMOTYUYEHHBIN pe3ysbTaT;

* B X0JI¢ OOCYXKJIEHHUs 3a7aBaTh BOIPOCHI MO CYIECTBY 00CYXIAaeMOU TEMBbl,
po6JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICIIEHHBIE HA TIOUCK
pELICHMs, COINOCTAaBIATh CBOM CYKIEHHA C CYXICHHSIMH JPYTHX
YYaCTHUKOB JUajiora, oOHapy>KMBaTh pa3iM4ve M CXOJCTBO MO3UIUHU, B
KOpPEKTHOH popme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;

* IPE/ICTABIIATh PE3YJIbTATHI PEIICHUS 3a/auu, SKCIIEPUMEHTA, UCCIIEIOBAHNUS,
IPOEKTa, CAMOCTOSITEIbHO BBIOMpATh (oOpMaT BBICTYIJICHUS C Y4ETOM
3aJlay Mpe3eHTAuU U 0COOCHHOCTEN ayIUTOPHUH;

* IOHUMATh ¥ UCIOJIb30BaTh IIPEUMYILIECTBA KOMaHIHONW U WHAUBHYyAIIBHON
paboThI ITPU PEIICHUN YYEOHBIX MaTEMaTUUECKHX 3a/1ay;

« IPUHUMATh 1€JIb COBMECTHOM NEATENBbHOCTH, IJIAaHUPOBATH OPraHU3ALNIO
COBMECTHON paboThl, pacmpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
00CyX)aTh MPOLIECC U PE3YIbTaT padOThl, 0000IaTh MHEHHSI HECKOJIBKHUX
JIIOJICH;

* y4acTBOBaTh B TIpynmoBbiXx (opmax paboTel (oOcCyxieHus, oOMeH
MHEHHUSMH, MO3TOBbIE IITYpMbl M JpPYTHUE), BBINOJHITH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOM JIEUCTBUS C APYTUMHU WIEHaMU KOMaH/bl,
OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
c(OpMYJIMPOBAHHBIM yYaCTHUKAaMHU B3aUMOJIECUCTBUs. PeryJsiTuBHbIE
yHHMBepcajibHble yueOHble AeiicTBuA CaMmoopranu3anms:

* CAMOCTOSITEJIBHO COCTaBJIATH IIJIaH, AJITOPUTM pELICHUs 3aAaud (WId €ero
YacTh), BBIOMpATh COCOO pElIeHUs C YYETOM HMMEIOUIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTUPOBATbH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

« BJIaJIeTh cloco0aMu caMOIIPOBEPKU, CAMOKOHTPOJISI Mpoliecca U pe3ybTaTa
pelieHus MaTeMaTUYECKOM 3a/1auH;

* IPEABUAETHh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPY PELIECHUU 3aJa4H,
BHOCUTH KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

* OLICHUBATh COOTBETCTBUE pe3yjbTaTa AEATEIbHOCTH NMOCTABJICHHOW LIEJIU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JOCTUKEHUS WU HEJOCTHKECHHUS IIEJIH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K koHiy oOydyenus B 7 kJjacce OOy4YalOUIMICA MOJYYUT CIETYIOLINE
IpEeIMETHBIE PE3YJIbTAThI:

Yuciaa v BIYMCICHUA

BoeimonusaTe, codyeTtas yCTHbIE W TUCHMEHHBIE MPHEMBI, apu(MeTHUECKHE
JEHCTBUS C pallMOHAIbHBIMU YHUCIAMH.

HaxoauTh 3Ha4YeHHUs] YHCIOBBIX BBIPAKEHUH, MPUMEHSTh Pa3HOOOpa3HbIC
cIocOoObI U TPUEMBI BHIYHMCIICHUS 3HAUYEHUH JPOOHBIX BBIPAKEHUH, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexoguTh OT OAHOUW (OpMBI 3amucu yucen K Apyroi (mpeoOpa3oBbIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUYHYIO IPOOB).

CpaBHUBAaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrasTh yucIIa.

BBITTONIHATE MPUKHUIKY U OLICHKY pe3yibTaTa BBIYMCIICHHM, OLICHKY 3HAaYECHUN
YUCJIOBBIX BBIPAXXEHUN. BBINOIHATH NENUCTBHS CO CTENEHSMHU C HATypaJbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHATh NPU3HAKYU JEIUMOCTH, Pa3I0KEHUE HA MHOKUTEIN HaTypalbHbIX
yucen.

PemaTe NpakTHKO-OPUEHTHUPOBAHHBIC 3a/add, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, TIPOMOPIUOHATBLHOCTRIO BEIWYMH, TPOIEHTAMU, HWHTEPIPETUPOBATH
pE3yNbTaThl PEIIeHUs 3a7ad ¢ y4ETOM OTpaHMYEHUMN, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHHs

Hcronp30BaTh aareOpanvecKyro TEPMUHOJIOTHIO M CHMBOJIMKY, IPUMEHSATH €€
B IIPOIIECCE OCBOCHUS Y4eOHOTO MaTepuaia.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKCHUNU TIPH 3aJlaHHBIX 3HAUYCHUSIX
MIEPEMEHHBIX.

BEITTOTHATE TIpeoOpa3oBaHus 1IEJI0TO BEIPAKESHUS B MHOTOWICH MTPUBEICHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BEITIONTHATE YMHOKCHHE OJHOYICHA Ha MHOTOWICH W MHOTOYJICHA Ha
MHOTOWICH, MPUMEHATH (DOPMYJIBI KBaJIpaTa CYMMBI U KBaJIpaTa pa3HOCTH.

OcCyIIecTBIATh PA3TOKEHUE MHOTOUYJICHOB HAa MHOXHUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIero MHOXHUTENS, TPYIIHPOBKH  CIAaracMbIX,
npuMeHeHus: HOPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

[TpumensaTs mpeoOpa3oBaHUs MHOTOYJICHOB JUIsI PEIICHUS PA3IMYHBIX 3a/1a4
U3 MaTEMaTHKHU, CMEKHBIX TPEIMETOB, U3 PEaIbHOM MPaKTHUKH.



Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU ITOKA3aTEISMM UL
peoOpa30BaHuUs BbIPAKECHUI.

YpaBHeHUs U HEPABEHCTBA

Pemare JMHENHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, NPHUMEHSA NpaBUia
nepexoza OT UCXOAHOIO YPaBHEHUS K PaBHOCHUIIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduueckre METoIbl IPU PEUIEHUU JTUHEHHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe npuUMeEpbl MHap YHCEN, SBISIOMIMXCS PEHIEHUEM JIMHEWHOIO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTHU TpauK JUHEHHOIO ypaBHEHUS C ABYMS
NEPEMEHHBIMMU, MOJIB3YSCh TPa(pUKOM, NPUBOIUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pewrats cucremsl AByX JIMHEHWHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU, B TOM
qucie rpaduuecKu.

CocraBnaTe W pelaTh JUHEWHOE YPABHEHHE WA CUCTEMY JIMHEHWHBIX
YPAaBHEHUM 110 YCJIOBUIO 3a1aud, WHTEPHPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N300pakaTh HA KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIMCHIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTtmedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH II0 33JJaHHBIM KOOpIMHATaM,
CTpOUTh rpaduiky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOLIBIO (YHKIUNA U3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpEMsl, PACCTOSIHHUE, ILI€HA, KOJMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduyueckuii crnocod MpeacTaBiCHUsT W aHaIM3a WHQOpMaIuy,
W3BJIEKATh U UHTEPIPETUPOBATHh HH(DOPMAIIHIO U3 TPaPUKOB pealbHbIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOyuenus B 8 kiacce o0OydaromIMiCA TMOJYYHUT CIEAYIOLINE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonp30BaTh Ha4YaJIbHBIE NPEACTABICHUS O MHOXECTBE ACHCTBUTEIBHBIX
YuCeN JUIsl CPAaBHEHUS], OKPYIJIEHUSI U BBIYMCIICHUM, U300paxkaTh 1€MCTBUTEIbHbBIE
YHCJIAa TOYUKAMH Ha KOOPJAWHATHOM MPSAMOM.

[TpumeHsTh TNOHSATHE apUPMETHUUECKOTO KBAIAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHH, HCIOJbB3Ysl MPU HEOOXOAMMOCTU KaJIbKYJATOP, BBINOIHATH



npeo0pa3oBaHus BBIPAKECHHUM, COIEPKAIMX KBaJpaTHbIE KOPHHU, HWCIONb3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anucu OOJIBIIMX U MaJlbIX YUCEN C MOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AnredOpandecKue BbIPAKEHUS

[IpuMeHATh TOHSATHUE CTENEHU C IEJbIM IOKAa3aTeleM, BBINOJHIThH
npeoOpa3oBaHusl BIPAXKEHH, COIEPIKAIUX CTENIEHH C LEIbIM MOKa3aTEeJIEM.

BBITIONHATE TOKIECTBEHHBIE TPEOOPA30BaHUs PAMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACUCTBUI HaJ MHOTOUYJICHAMH U alIreOpandeCKUMH APOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIEH HA MHOXKUTEIH.

[TpumensTh mpeoOpa3oBaHus BBIPAKEHUHN ISl PEIICHUS PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewiats JMHENHBbIE, KBaJApAaTHbIE YPAaBHEHUS W PalMOHAIIbHBIC YpPaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEUIIINE UCCIEAOBAHUSA YPABHEHUN M CUCTEM ypaBHEHUM, B
TOM YHUCJIE C MPUMEHEHUEM rpadUuecKux MpeAcTaBiIeHU (yCTaHABIUBATh, UMEET
JU YpaBHEHUE WM CHCTEMa ypaBHEHUM pEIICHUS, €CIU HMEET, TO CKOJIbKO, U
mpouee).

[lepexoguTh OT cioBeCHOM (POPMYJIHMPOBKH 3aauv K €€ anreOpanyeckomn
MOJEIN C TIOMOILIBIO COCTABJICHHS YPABHEHHS WJIU CHUCTEMbl YypaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBII pe3yybTarT.

[IpuMeHSTh CBOMCTBA YHUCJIOBBIX HEPABEHCTB JJIsI CpPAaBHEHUSI, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW M HX CHUCTEMBI, J1aBaTh
rpa@uyuecKyr0 WIUTIOCTPAIIMI0 MHOXKECTBA PEIICHUN HEPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DOyHKUIMHA

[ToHuMaTh U UCHOJIB30BATH (DYHKIIMOHATLHBIE MOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHUS), OMpPENENsATh 3HaueHUuE (PYHKIUU 1O 3HAYEHHUIO
apryMeHTa, ONpeeNIATh CBOMCTBA (PyHKITHH 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMeHTapHbIX QYHKIUN BUJIA:

y =kiX, y = %2,y =x3,y = |X|, y = VX, oruchIBaTh CBOICTBA YHCIOBOM
dbyukiuu no e€ rpaduxy.

K konmy oOydyenus B 9 kJjacce O0Oy4arONIMICA TMOJYYUT CIETYIOLINE
MpPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAIOUYMBATH PAllUOHAIIbHBIC U UPPAIlMOHATBHBIE YHCIIA.



BeimonasaTh  apudMeTnueckue JCHCTBUS C  PAlMOHAIBHBIMUA —YHCIIAMU,
coyeTas YCTHbIE M TIUCBMEHHBIE TIPUEMBI, BBINOJHATh BBIUHUCICHUS C
HppalMOHAJIbHBIMH YHCJIaMH.

Haxomute 3HaueHUsT CTENEHEM C LEJIbIMM [IOKa3aTels MU W KOPHEW,
BBIUUCIISITh 3HAYECHHS YUCIIOBBIX BBIPAKCHUH.

OKpyrJisITh  IEMUCTBUTENIbHBIC 4YHCJA, BBINOJIHATh MPUKUAKY pe3yJibTaTta
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate ynMHENHBIE W KBAJpPAaTHBIE YPABHEHUWS, YPABHEHMS, CBOISAIIHUECS K
HUM, MTPOCTENIIINEe TPOOHO-palliOHAIbHbIE YPaBHEHUS.

Pemate cuctempl ABYyX JNMHEHWHBIX YPaBHEHHMM C JIBYMSI NEPEMEHHBIMUA H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISCTCS JTUHEHUHBIM.

Pemiath TEKCTOBBIE 3a/laud  aNreOpanuyecKMM CIOCOOOM C  TOMOIIBIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IByX YPABHEHUN C IBYMsI IEPEMEHHBIMHU.

[IpoBOIUTE MPOCTEMNIINE UCCIETOBAHUS YPABHEHUN U CHUCTEM ypaBHEHMI, B
TOM YHCJIE€ C IPUMEHEHHEM IpapUUeCKUX MPEACTaBICHUN (YyCTaHABIUBAaTh, UMEET
JY ypaBHEHUE WJIA CUCTEMA YPaBHEHUW PELICHHUs, €CIM MMEET, TO CKOJIBKO, U
mpouee).

PemaTe 5MHEHbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pElIeHrEe HEPABEHCTB HA YUCJIOBOW IPSMOM, 3alMCHIBATH PELIEHUE C ITOMOIIBIO
CHUMBOIJIOB.

Pemate  cucTemMbl  JIMHEMHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIFOUAIOLME KBAaJApaTHOE HEPABEHCTBO, M300pakaTh pEIIEHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM IPSMOM, 3aMACHIBATh PEUIEHUE C MTOMOIIBIO CUMBOJIOB.
Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUN PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacno3naBaTh (yHKIIMM H3y4dyeHHbIX BUIOB. [loka3biBaTh CXeMaTUYECKU

pAacIoNIo’KEHUE HA KOOPJIMHATHOW TUIOCKOCTH rpadukoB ¢yHknuid Bupa: y = kx, y
=kx+ b, y=kix,y=ax2 + bx + ¢,y = x3, y = Vx, y = [x|, B 3aBucumocTH ot
3HaYE€HUN KOA()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U M300pakaTh CXEMATHUECKH TpapUKU KBaJAPATUUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHM 1O UX TpaduKaM.

Pacno3naBath kBagpaTHuHyr0 (QyHKIHIO TI0 GopMyIie, TPUBOIUTH MPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaTbHON KU3HU, PU3UKU, TEOMETPHUH.

YuciioBbIe MOCTAECAOBATEILHOCTH M IPOTrPeCCHH

Pacnio3naBaTh apu(METHUYECKYI0 U TE€OMETPUUYECKYIO IIPOrpeccuH Mpu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.



BhBITIONHATS  BBIYMCICHUS C  HWCIOJNBb30BaHWEeM (oOpMya N-TO  WiIeHa
apru(pMETUIECKON 1 TeOMETPUUECKON MPOTrpeccCuii, CyMMbI IEPBBIX N UJICHOB.
N300pakath YjieHbl MOCIEAOBATEIBHOCTH TOYKAMU Ha KOOPJAHHATHOU

IITIOCKOCTH.
Pematsp 3aJadr, CBA3aHHBIC C YHCJIOBBIMHU IIOCIICHOBATCIIBHOCTAMH, B TOM

YHCIIC 3a/1a4d U3 PCATbHON KHU3HH (C MCIOJIb30BAaHUEM KaJIbKYIATOPA, IUPPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE 7 KJIACC
KosmmuecTBO 4acos DJIEKTPOHHbIE
Non/ HaumeHoBaHHe pa31e/ioB U TeM (mudporrre)
*n IPOrpaMmbl Beero Koutpounbnbie | Ipakruueckue | 00PasoBaTeibHbIe
padoThI padoTshI pecypcesl
Yucna u BeIUKCIICHUS. PanuoHanbpHEIe bubnunoreka LIOK
1 qucia 25 1 https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 AnreOpanyecKue BhIPAKCHHS 27 1 https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
3 YpaBHEHNs H HEPABEHCTEA 20 1 https://m.eds00.ru/7f415b90
bubmunoreka IIOK
4 Koopunatst u rpaduin. QyHiumn 24 1 https://m.eds00.ru/7f415b90
bu6nmorexa LIOK
5 Ilosropenue 1 obobmenue 6 1 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jesioB U TeM (undposbie)
Ne n/m NpOrpaMmbI Beero Kontposnbnbie | TlpakTuveckue | ofpazoBaTesbHbIe
padoThbI padoTbI pecypcebl
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bub6nmoreka [IOK

1 UYucna u Berunciienns. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
Yucna u Berunciienust. CTeneus ¢ [eJIbIM bub6nmmoreka [IOK

2 1oKa3areyiemMm 7 https://m.edsoo.ru/7f417af8
AnrebpanyecKkue BbIpaKEHUSI. bubnmoreka [JOK

3 KBanpaTHbiii TpEéxwieH 5 https://m.edsoo.ru/7f417af8
AnrebpanyecKkue BeIpaKCHUSI. bubanorexa [JOK

4 Anrebpanueckas 1poob 15 https://m.edsoo.ru/7f417af8
YpaBHenus u HepaBeHcTBa. KBagpaTHbie bubmmoreka [JOK

5 ypaBHEHUS 15 https://m.edsoo.ru/7f417af8
YpaBHenus u HepaBeHCTBA. CHUCTEMBI bubmmoreka [JOK

6 ypaBHEHUU 13 https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK

7 VYpaBHeHus u HepaBeHCTBA. HepaBeHCTBA 12 hitps://m.edsoo.ru/7f417af8
bubmmoteka IIOK

8 DyHK1MH. OCHOBHEIE IOHATHS 5 https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK

9 PynKun. ncnossie yHKIHI 9 https://m.edsoo.ru/7f417af8
bubnunorexa LIOK

10 Hogropenue i 0bodmenne 6 https://m.edsoo.ru/7f417af8

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
9 KJIACC
Ne i/ | HaumeHoBaHuUe pa3esioB U TeM Koanvecrso yacos DJIeKTPOHHbIE
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HPOCPAMMEL Kontpoabusbie | IlpakTuueckue (tngposbic)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Yucna u BeruncieHus. JlelicTBUTEIbHBIC bub6nmoreka [IOK
1 qucia 9 https://m.edso00.ru/7f419d08
VYpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C bubmmoreka [JOK
2 OJIHOM IIEPEMEHHOU 14 1 https://m.eds00.ru/7f419d08
VYpaBHeHus u HepaBeHCTBa. CUCTEMBI bubnnoreka [JOK
3 yYpaBHEHUN 14 1 https://m.edso00.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7§419d08
bubmmoteka IIOK
5 QyHKIH 16 1 https://m.eds00.ru/7f419d08
bu6nmorexa LIOK
6 YucnoBsle OCIE10BATEIBHOCTH 15 1 https://m.edso00.ru/7f419d08
[ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS bu6nmorexa LIOK
! 3HaHUHN 18 1 https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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