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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHus: OHa 00ECIIEeYMBAET U3YUYEHUE JAPYTUX TUCUUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyMAaHUTAPHOTO IIUKJIOB, €€ OCBOGHHE HEOOXOAUMO s
IPOAOJKEHUs 00pa30BaHus U B TIOBCEIHEBHOM kHU3HU. PazButre y oOydaromuxcs
HAYYHBIX TPEACTABICHUN O TPOUCXOXKJIECHUU M CYIIHOCTH ajre0panyecKux
abcTpakiuii, cnocobe OTpakeHUs MaTeMaTUIECKOW HAYKOH SIBICHUI U MPOIIECCOB
B MPHUPOAEC M OOIIECTBE, POIM MATEeMaTHYECKOTO MOICIUPOBAHHUS B HAYYHOM
NO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHUS
¥ Ka4eCTB MBIIUICHUS, HEOOXOUMBIX JUIsl alalTalliil B COBPEMEHHOM LIH(PPOBOM
obmectBe. M3ydeHme anreOpbl oOecreymBaeT pa3BUTHE YMEHUS HaOIIOAaTh,
CpaBHMBATh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JCWUCTBUS U BBIBOJBI,
dopmynupoBaTh yrBepxkAcHUL. OCBOCHHE Kypca anreOpbl 00eceunBaeT pa3BUTHE
JOTUYECKOr0 MBIIUICHUS OOYYaloIIMXCs: OHU HCHOJB3YIOT JAEAyKTHUBHBIE U
WHIYKTHBHBIE PACCYXJCHUs, 0000IICHHEe U KOHKPETU3AINIO, a0CTparupoBaHue U
ananoruto. OOydenwe  anreOpe  mpeamnoyiaraeT  3HAYUTEIBHBIA  O00BEM
CaMOCTOSITENIBHOM  JIEATEIbHOCTH  O0y4aroluxcs, MO3TOMY CaMOCTOSITENIbHOE
pelleHre 3aa4 ABJSETCs peaan3aueil 1es1TelbHOCTHOTO MPUHIIUIA 00y4eHUSs.

B ctpykType nporpammsl yueOHOro Kypca «Anredpay s OCHOBHOT'O 00ILIEro
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COZIEPKATEIbHO-METOAUUECKUE JIMHUU:
«Yucna u BBIUKACIEHUS», «ANTeOpandecKkue BBIPAKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas M3 3THUX COAEpKATETbHO-METOIUYECKHUX
JVMHUHN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aUMOACHCTBYsI C
IpPYyTMMH €ro JHUHHSMHU. B Xone u3ydeHus ydeOHOTro Kypca OOydaroIumcs
NPUXOAUTCS JIOTHYECKU PacCyKJIaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsizu ¢ 3TMM B mporpamMmy y4deOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3jeniax
MaTEeMaTUYeCKOTO 00pa30BaHMs M CIIOCOOCTBYIOIIME OBJIAJICHUIO O00YYaIOIIMMHUCS
OCHOB  YHHMBEpCAJIbHOIO  Maremathueckoro s3pika. CopaepxaTenbHOW U
CTPYKTYPHOH OCOOEHHOCTBIO y4yeOHOro Kypca «Auredpa» SBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Conmepxxanne nuHMM «YWCIa W BBIYUCICHUS» CIY)KUT OCHOBOW st
JaTbHEUIIeT0 M3y4YeHHs] MaTeMaTHKH, CTIOCOOCTBYET Pa3BUTHIO Yy OOYYArOIIMXCS
JIOTUYECKOTO MBIIIEHUS, (POPMHUPOBAHUIO YMEHUS MOIH30BATHCS arOpUTMaMHU, a
TaKXe MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX JIJISl IOBCEAHEBHOMN
*KW3HU. Pa3BuTHE MOHATHS O YUCJIE HAa YPOBHE OCHOBHOI'O OOIEro 0oOpa3oBaHUSs
CBSI3aHO C PAlMOHAIBHBIMH WM HMPPANMOHAIBHBIMU YHCIaMH, (OpMHpPOBaAHHEM



NpeACTaBIECHUN O AEHCTBUTEIILHOM YUCIIE. 3aBEPIICHUE OCBOEHUS YHCIIOBOU JTUHUU
OTHECEHO K cpelHeMY 0011emMy 00pa30BaHUIO.

Coneprkanue nByX ainreOpandeckux JUHUN — « AIreOpanyecKue BhIPaAKEHUS
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (HOPMHUPOBAHUIO Y OOYYArOITUXCS
MaTEMaTHYECKOTO armapara, HeoOXOAMMOIro i PEelIeHUs 3aja4 MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO
oOmero obpazoBaHusi y4eOHBIM MaTepHasl IPYNIUPYETCS BOKPYT pallMOHATbHBIX
BBIpOKEHU. AnreOpa JEMOHCTPUPYET 3HAYCHHUE MATEeMAaTHKW Kak s3bIKa JUIs
MOCTPOCHUSI MAaTeMAaTUYECKUX MOJIEJIeH, OMHCAHUS TMPOLIECCOB U  SIBJICHUU
peanbHOro Mupa. B 3aaun oOydenus anredpe BXOAAT TaKKe JalbHeilIee pa3BuTHe
AITOPUTMHUYECKOTO MBIIIUICHHSI, HEOOXOIUMOTO, B YACTHOCTH, JJI1 OCBOEHUS Kypca
uHpOpMaTUKU, ¥  OBJIQJICHUE HaBBIKAMH JIEAYKTUBHBIX  PaCCyXJICHUI.
[IpeoOpa3zoBanre CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTRY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JIMHUM HAIICJICHO Ha MOyYeHHE
oOy4YaronMMHCs 3HAHUUA O (PYHKIMSIX KaK BaKHEHIIeH MaTeMaTHYecKON MOJENH
JUTSl OTIMCAHUs Y UCCIIEA0OBaHUS PA3HOOOPA3HBIX MPOIECCOB U SIBIICHUI B MPUPOJIE U
oOurectBe. M3yueHnue matepuana crnocoOCTBYET pa3BUTHIO y O0YUAIOIIMXCA YMEHHUS
UCIIOIb30BaTh PAa3JIMYHBIC BBIPA3UTEIIBHBIE CpEJCTBA S3bIKA MAaTEMAaTHUKU —
CJIOBECHbIE, CHUMBOJIMUECKHE, rpaduueckue, BHOCHUT BKIaJd B (opMupoBaHue
NpeACTaBICHUN O POJIM MaTEeMAaTUKHU B PA3BUTUU LIUBUJIN3ALMU U KYJIbTYPHI.

CornacHo yueOHOMYy IulaHy B 7-9 kjaccax u3ydaercss y4deOHBIA Kypce
«AnreOpa», KOTOPBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE DPA3elibl COJEp KaHUS:
«HYucna u  BBIYUCICHUS», «AJreOpanyeckue BBIPAKEHUS», «YpPaBHEHUS U
HEPaBEHCTBa», « DYHKIIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcsa 306 yacos: B 7 Kilacce —
102 4gaca (3 gyaca B Heaenmo), B 8 kinacce — 102 gaca (3 yaca B Hefeno0), B 9 kiacce
— 102 gaca (3 yaca B Hefien0).



COJEPKAHUE OBYUYEHUA
7 KIIACC

Yucia 1 BBIYMCICHUA

JpoOu OOBIKHOBEHHBIE U JECSITHUYHBIC, TIEPEX0]] OT OJHON (HOpPMBI 3amucCH
npobeit k apyroi. I[loHsiTMe palKMOHANBHOTO YHCHA, 3aluCh, CpPaBHEHHUE,
yIOPSIOYMBAHUE  PAIMOHANIBHBIX  yuced. ApudMeThdeckue JCHCTBUSL  C
palMOHAIBHBIMYA YuciaMu. Perenue 3a1ad U3 peaibHON MPaKTHUKKA Ha 4acTH, HA
TpooHu.

CrereHb C HaTypaJIbHbIM TIOKa3aTeJeM: OIpejelieHue, Mpeodpa3oBaHue
BBIPAKEHUI HA OCHOBE OIpe/ieNieHus, 3anuch Oonbiux uncen. [IpoueHTsl, 3anuch
IPOLIEHTOB B BHJIE pOOU U JpOoOH B BUJIE MPOLIEHTOB. TpU OCHOBHBIC 33a/layd Ha
IPOLIEHTHI, pELICHUE 3a7a4 U3 PEATbHON IPAKTUKH.

[IpumMeHeHne TPU3HAKOB  JEIUMMOCTH, PA3jJ0KEHUE HA  MHOXKUTEIU
HATypAJIbHBIX YUCETL.

PeanbHble  3aBucHMMOCTH, B TOM  4YuCile T@psMas U oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

AJiredpandecKkue BbIPaKeHHU s

[IepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IIEPEMEHHOM. JlomycTUMBbIE
3Ha4YEeHUs NepeMeHHbIX. [IpencraBnenne 3aBUCMMOCTH MEXK1Y BEJIMYMHAMU B BUJIE
dopmyinbl. Beruucnenus no ¢popmyiiam. [Ipeobpa3zoBaHne OYKBEHHBIX BbIPAXKEHUH,
TOKJIECTBEHHO DaBHbIE BBIPAKEHMs, MpaBUia MpeoOpa3oBaHUd CYMM H
IPOU3BEACHUI, MPAaBUIIA PACKPBITHS CKOOOK U MPUBEACHUS MOJO0HBIX CIaraeMbIX.

CBOJNCTBA CTENEHU C HATYPAIbHBIM IMOKA3aTEIEM.

OpnowreHnsl 1 MHOTOwIeHbl. CteneHs MHOrowIeHa. CiioKeHue, BBIYNTAHHUE,
YMHO>KEHUE MHOTOUYJIEHOB. @OPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBAAPAT CYMMBI
Y KBajapar pazHoctu. Popmysia pa3HOCTH KBaapaToB. Pa3ioxkeHne MHOrO4JIEHOB Ha
MHOHUTEH.

YpaBHeHUS U HEPABEHCTBA

YpaBHeHUEe, KOpPEHb YpaBHEHMS, IpaBW/ia MpPeoOpa30BaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHUM.

JluHeiHOE ypaBHEHHWE C OJHOM MEPEMEHHOM, YUCIO KOPHEW JMHEUHOTO
ypaBHEHUSI, pEIICHUE TMHEUHBIX ypaBHEHUH. COCTaBIEHUE YPAaBHEHU IO YCIOBUIO
3a7a4u. Pemenre TeKCTOBBIX 3a/1a4 ¢ MOMOILBI0 YPaBHEHHM.

JIuneitHOEe ypaBHEHUE C JBYMS MEPEMEHHBIMH U ero rpaduk. Cuctema IByX
JMHEVHBIX YpPaBHEHUW C JBYMs II€pEeMEHHbIMU. PemeHune cucrem ypaBHEHUU
croco0oM MmoAcTaHOBKHU. [IpuMepsl penieHus TEKCTOBBIX 33/1a4 ¢ TOMOIIbIO CUCTEM
YPaBHEHHUM.

DOyHKIMHU



Koopannara Touku Ha npsiMoi. UnciioBele MPOMEXKYTKU. PaccTosiHne Mexay
JBYMsI TOYKaMHU KOOPJAMHATHOM IIPSAMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alciucca u opauHaTa
TOYKHM Ha KOOPJMHATHOM TuiockocTu. [Ipumepst rpadmkoB, 3a1aHHbIX (HOpMyTIaMHu.
Urenue rpadukoB peasibHbIX 3aBUcUMOcCTel. [lonstre hynkuuu. I'papuk dyHKIMN.
CroiictBa (ynkiuii. JIuneitnas ¢pynkuus, € rpaduk. ['paduk Gynkuuu y = |X|.
I'paduyeckoe pernieHrne TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHCHUH.

8 KIIACC

Yucia 1 BHIYMCICHUSA

KBagpatHbiii kopeHb u3 uucna. [loHsATne 00 uUppalMOHATBHOM YHCIIE.
JlecaTuuHble TPUOIMKEHUST UPPALIMOHAIBHBIX uKces. CBoicTBa apuMETUIECKUX
KBaJPAaTHBIX KOPHEHW U WX NMPUMEHEHUE K TPE0oOpa30BaHUIO YMCIOBBIX BRIPAKCHUN
Y BBIYUCIIEHUSAM. [[eliCTBUTENBHBIE YHCIIA.

Crenens ¢ 1enbIM NoKazaTesneM U e€ cporictBa. CTaHAapTHAs 3alKUCh YUCIA.

AnreOpandecKkre BeIpaKCHUSIAJIredpandeckue BbIPaKeHusi

KBagpaTHblil TpEXUIIEH, Pa3/IOAKEHUE KBAAPATHOTO TPEXUJIEHA HA MHOKHUTEH.

AnrebOpandeckass ApoOb. OCHOBHOE CBOWMCTBO aireOpamveckoil Ipolwu.
Cnoxxenne, BBIYMTAHWE, YMHOXXEHHE, JCIICHHE anreOpandeckux apoOeH.
ParnmonanbHbie BEIpaXKEHUS U UX TTpeoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PaBHEHHMS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, GopMysa KOpHEW KBAapaTHOTO ypaBHEeHUs. Teopema
Buera. PemeHne ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJPaTHBIM.
[Ipocreiimue ApoOHO-pallMOHAIbHBIC YPABHEHHUS.

I'padrueckas uuTepnperanys ypaBHEHUN ¢ ABYMS MEPEMEHHBIMU U CHCTEM
JIMHEMHBIX YPAaBHEHUM C JAByMs NEpPEeMEHHbIMU. [Ipumepbl pemeHus cucrem
HEJIMHEMHBIX YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO € OJIHOW MEPEMEHHOM.
PaBHOCMIBHOCTH HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM.
Cucrembl IMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

OyHKUUN PYHKUUHT

[Tonsitue pynkuu. O61aCTh ONpeAeICHUs U MHOKECTBO 3HAUCHU I (PYHKIUU.
CrniocoOnI 3a1aHusT QYHKIIHM.

I'padpux dbynxkumu. Urtenune cBoilcTB ¢yHKumMu mo e€ rpaduky. [Ipumeps
rpaduKoB GYHKINNA, OTPAKAIOIINX PEAbHBIE TIPOIIECCHI.



OyHKIMY, ONMHUCHIBAOINNE TPSIMYI0O H OOpPaTHYI TMPOMOPIIMOHATHHBIC
3aBHCHMOCTH, HX rpaduki. OyHkuun Y = X2, y = X3, Y = VX, y=|x|. ['padudeckoe
pElICHUE YPAaBHEHUN U CUCTEM YPaBHEHHM.

9 KJIACC

Yucia 1 BHIYHCICHUA

PanrionanbHble yncia, MppalMoOHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEUHbIE
JecITUYHbIEe ApoOU. MHOXKECTBO NEUCTBUTENIbHBIX YUCEN, JCHCTBUTENIbHBIEC YHCIIaA
Kak OECKOHEUYHbIE JeCATUYHBIE JpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXy MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHON NPSIMOIA.

CpaBHeHME JIEWCTBUTENIbHBIX 4HCENl, apupMeTHYecKue JEeHUCTBUS C
NENCTBUTENBHBIMU YUCIAMU.

Pa3zMepsl OOBEKTOB OKpPYXAIOLIEr0 MHpA, UIMTEIbHOCTh IPOLIECCOB B
OKPY’KAIOLIEM MHUpE.

[TpubnmxEHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOImxKeHus. OKpyrieHue
yucen. [ Ipuknaka u oieHKa pe3yJIbTaTOB BEIYUCIEHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHHM, CBOISIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOASIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUN TPETbEU M YETBEPTOU
CTEIIEHEN Pa3I0KEHUEM HA MHOXKUTEH.

Pemienne apoOHO-pallMOHANBHBIX ypaBHEHMU. PeleHne TEeKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHuEe ¢ AByMs NEpPEMEHHBIMH U ero rpaduk. PemieHune cucreMm OByX
JIMHEWHBIX YPABHEHHUN C ABYMs IIEPEMEHHBIMU. PelieHne cucrteM 1ByX ypaBHEHUH,
OJTHO M3 KOTOPBIX JIMHEHHOe, a JApyroe — BTopoil creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUM C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 anreOpandecKuM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne JMHEWHBIX HEPABEHCTB C OJHOM IepeMeHHOW. Pemenne cucrem
JVHEMHBIX HEPABEHCTB C OJHOM mnepeMeHHOW. KBaJapaTHble HEpaBEHCTBA.
I'padmyeckass MHTEpHpeTaluss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMU.

OyHKIUM O YyHKIUHT

KBanpatnunas ¢ynknusa, e€ rpaduxk u cBoiictBa. [lapaGoma, KoOpaWHATHI
BEPIIMHBI TTapabOoIbl, 0Ch CAMMETPHUH MTapaOOJIBI.

Ipaduxu pyuxomit: ¥ = kx, y = kx + b, y = kix, y =x3, y =X, y = x|, ut ux

CBOMCTBA.



Uucnosele  mociaenoBaTeIbHOCTUYUMCIOBBIE  MOCAEI0BATEILHOCTH M
Nnporpeccuu

[loHsiTHE YMCIIOBOM IMOCIIEN0BATEIBHOCTH. 3aJaHHE I10CJIEA0BATEIbHOCTH
pPEKYppPEHTHOH (opMynol u (opmMyJoil N-ro wieHa.

Apudmernueckass u reomerpuueckas mnporpeccur. @opmyisbl N-ro 4jeHa
apu(PpMETHUECKON U T€OMETPUUECKON MPOTrPECCUil, CYMMBbI MEPBBIX N YJIEHOB.

N300pakeHrne 4YiIE€HOB apu(PMETHUYECKOM M T€OMETPUYECKOl Mporpeccuit
TOYKAMHU HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIA U DKCIIOHEHLMAJIBbHBIA POCT.
CnoxHbIE ITPOLICHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBI
YYEBHOI'O KYPCA <«AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MporpamMmbl y4yeOHOro Kypca
«Anre0pa» XapakTepHU3yIOTCS:

1) naTrpuoTHYecKoe BOCIIMTAHME:

IPOSBICHHEM MHTEpeca K NPOLUIOMY M  HACTOSIIEMY POCCHUCKOU
MaTEMaTUKH, LEHHOCTHBIM  OTHOUIEHMEM K  JOCTHIKECHMSIM  POCCUHCKHX
MaTEMaTUKOB M POCCUICKOM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJIb30BAHUIO ITUX
JOCTHXKEHUN B IPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IpakJlaHWHA W peasn3ali ero
npaB, MPEACTaBICHUEM O MaTeMaTHUYECKUX OCHOBaX (YyHKIHMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TpakJIaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPaKTUYECKUM MPUMEHEHUEM JIOCTH)KEHUI HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX TPUHIIUIIOB B AESITEIbHOCTA YUYEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTAHOBKOM Ha AaKTMBHOE YYacTHE B PEUICHUM MPAKTHYECKUX 3a]ad
MaTEeMaTUYEeCKON HamNpaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTeMaTHYECKOTrO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEH >KU3HU JJI1 YCHEIIHOW MpOoQecCHOHATbHON
NESATENbHOCT M Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOEHUEM UHAUBUIYAILHON TPACKTOPUU O0pAa30BaHUS U KU3HEHHBIX IIJIAHOB C
Y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3creTHYecKoe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, pEIIeHUN, PACCYKICHUI, YMEHHUIO BUICThH
MaTEMaTUYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTaUWel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IpeaCcTaBlIeHn 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOIBI U
oOmiecTBa, MOHUMAaHHEM MaTeMaTHYeCKONl HayKd Kak cgepbl UelI0BEYECKOM
JESATENBHOCTH, ITANOB €€ pa3BUTUS M 3HAYMMOCTH JUISl PA3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SA3BIKOM MAaTEMaTUKH M MAaTEMaTUYECKOH KYJIbTYpOil KaK CpPeACTBOM
NO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUINMMHU HAaBBIKAMH MCCIIEIOBATEIbCKON
NEeSATENBHOCTH;



6) ¢usuyeckoe BoOcnUTaHHE, (POPMHUPOBAHHE KYJIbTYPbI 3A0POBbS H
3MOLMOHAJIBHOIO 0J1ATONOTyYHs:

TOTOBHOCTBKO NPHUMEHITh MAaTEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBBSl, BEJIEHUS  3J0pOBOr0  o0paza KU3HU  (30pOBOE  THTAHUE,
cOaaHCUPOBAaHHBIM pPEXUM 3aHATHM W OTAbIXa, pEryjspHas Qunueckas
aKTUBHOCTB ), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(IeKCUH, IPU3HAHUEM CBOETO IpaBa
Ha OUIMOKY M TaKoro e Mnpasa APyroro 4eaoBeKa;

7) 3kos10TMYecKOe BOCTIMTAHME:

OpHUEHTalMEN Ha IPUMEHEHNE MaTEMaTUUECKUX 3HAHUH JIJIsl pElIeHUs 3a/1a4 B
00J1aCTH COXPaHHOCTH OKpPYXKarolle cpejibl, INITAHUPOBAHUS MTOCTYIIKOB U OLICHKH
UX BO3MOXHBIX MOCIEACTBUN JUIsI OKPYKArOLIEH cpe/ibl, OCO3HAHUEM IJ100aJIbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIEM U IMyTeH UX pelIeHus;

8) apanTanusi K M3MEHSIOIUMCS YCJOBHAM COLUMAJIbHOW U MPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHUSIX HEONPEICIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO AESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUThCA y JPYTUX JIIOJAEH, MpuoOpeTaTh B COBMECTHOM JAESITeIbHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHLIUU U3 OIbITA IPYTHUX;

HEOOXOIMMOCThIO B  (OPMUPOBAHUM HOBBIX 3HAHWUW, B TOM YHUCIE
(GbopMynHpoOBaTh UJIEU, MTOHATHS, TUIIOTE3bI 00 OOBEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JAE€(PUUUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, IJTAaHUPOBAaTh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYK)  CHUTYyallMI0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPeOYIOLIUMH KOHTPMEpP, KOPPEKTUPOBATH
OPUHUMAEMBbIE PEIICHHUs U JACUCTBUS, (POPMYyIMpPOBaTH M OLEHUBATH PHUCKU H

NOCJIEACTBUSA, ((OPMHUPOBATH ONBIT.
METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeIbHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eiicTBUS

ba3oBble j1ornueckue aAeiicTBU:

e BBIABIIATH U XapaKTEPU30BATh CYIICCTBEHHbIC MPU3HAKA MATEMATUICCKUX
OOBEKTOB, TOHSATUN, OTHOUIEHWH MEXIy MOHATHIMH, (HOPMYITHPOBATH
OTIPENICNICHUs]  MOHATUN, YCTAHABIWBATh  CYIICCTBEHHBIA  TPHU3HAK
KIaccu(uKayu, OCHOBaHWS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
IPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opmynupoBaTh U  MpPeoOpPa3OBLIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CANHUYHBIC, YACTHBIE U OOIIHE,
YCIIOBHBIE;



BBISIBIISIT ~ MaT€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M |
npotuBopeunss B (aKTax, AaHHBIX, HAONIOJACHUSX W YTBEPKICHHSIX,
npeagaratb KpUTEPUH JUTsl BHISIBIICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHNI;
JieNiaTh BBIBOJIBI C WCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JIEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHU 110 aHAJIOTHU;
pa3dupaTh JT0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKICHUH (TIPSIMBIE B OT
POTHUBHOT0), MPOBOJNTH CAMOCTOSITEILHO HECIIOXKHBIE J0Ka3aTelbCTBA
MaTeMaTU4eCKuX (DaKTOB, BBICTPAWBaTh AapPTryMEHTAIUIO, IPUBOJIUTH
IpUMEpHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelleHus y4eOHOW 3ajadyu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHHUS, BBHIOMpPATh HanOolee TMOAXOMANINN C Y4IETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTECPHUCB).

ba3oBble nucciaenoBarejbCKue IelCTBUS.

UCIIOJIb30BaTh BOMPOCHI KAK MCCIIEIOBATENbCKUM MHCTPYMEHT MO3HAHMS,
(GopMynHpoBaTh BOMPOCHl, (PUKCUPYIOUIUE MPOTHUBOPEUHE, IpoOIeMy,
CaMOCTOATEJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOe, (OPMHPOBATH
TUIO0TE3Y, apTyMEHTUPOBATH CBOIO MO3UIMIO0, MHEHHUE;

OPOBOAUTH IO CAMOCTOSITEIBHO COCTaBJI€HHOMY IUIAaHY HECJIOKHBIH
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIE0BAHNE 10 YCTAHOBIEHHIO 0COOEHHOCTEN
MaTeMaTH4YeCKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXK1y COOOM;
CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOIO HAOIIOJEHUS, UCCIEAO0BAHMS, OLIEHHBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIEHUN;

MIPOTHO3MPOBAaTh BO3MOXKHOE PpPa3BUTUE MPOLECCA, a TAKXKE BbIABUIATH
MPEANOI0KEHUS O €r0 PA3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nHpopmanmei:

BBISIBJISITH HEJOCTATOYHOCTh W HU30BITOYHOCTh HMH(OpPMAIMH, IJAHHBIX,
HEO0OXOIUMBIX JIJISl PEILICHUS 3a0a4H;

BBIOMpATh, AaHAJIU3UPOBAaTh, CHCTEMATHU3UPOBATh W HWHTEPHPETUPOBATH
MH(GOPMAIUIO Pa3IMYHBIX BUAOB U (HOPM IPEICTaBICHHUS,

BbIOMpaTh GopMy MpeAcTaBieHUs HH(OpPMALUM U WUIUTIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, IuarpaMmMami, WHOW Tpadukod H uX
KOMOMHAIIMSIMU;

OLICHHMBATh HAAEKHOCTh WH(OPMALUU TO KPUTEPUSM, MPEUI0KEHHBIM
yUUTEIEeM WIH CPOPMYIHUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHA:

BOCIIPUHUMATH U (POPMYIUPOBATH CY>KJIEHUS B COOTBETCTBUH C YCIIOBUSIMH
1 TIEJISIMH OOIIIEHMSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOJy pEIICHHUS
3aJjaui, KOMMEHTHPOBATh MOJYYEHHBIN pPe3yJIbTaT;

B X0l 00CYX/I€HHU 3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYXAaeMOIl TEMBI,
npoOJIeMbl, pelaeMoil 3a1auu, BbICKa3bIBaTh UJIEH, HAllEJICHHbIE HA MTOUCK
pEIIEHUsl, COIOCTABIATh CBOM CYXKIEHHS C CYXACHUSMU JApPYTux
YYaCTHUKOB JHMAJIOTa, OOHApYXUBATh Pa3lIMyUe U CXOJICTBO TO3ULIUMN, B
KOPpEeKTHOU (hopme hopMyIMpoBaTh Pa3HOIIACHS, CBOU BO3PAKEHUS,
OPEICTaBIsATh  pe3yJjbTaThl  pElICHUs  3aJaud,  OKCIIEPUMEHTA,
UCCJIeI0BAaHUS, POEKTA, CAMOCTOSITEIbHO BBIOUPATh (hOPMAT BBICTYTUICHHUS
¢ Y4€TOM 3aja4 MPe3eHTANU U OCOOCHHOCTEN ay/IMTOPHH;

NOHUMATh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON ¥ UHIMBUTyaIbHON
paboTHI IPH pPeIIeHNH YIEeOHBIX MAaTEMAaTHUECKHX 3a]1a4;

NPUHUAMATH 1IeJIb COBMECTHOM AESATEIbHOCTH, TUNIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM palOThl, pachpeAeniarb BUAbl paldOT, I0roBapUBATHCS,
00CyX1aTh TIPOIIECC U PE3ybTaT pabOThl, 0000IIaTh MHEHHUS HECKOJIBKHUX
JIIOJICH;

y4yacTBOBaTh B TIpynmnoBbix ¢Gopmax padboTel (00CyxkaeHusi, OOMEeH
MHEHHSIMH, MO3TOBBIE IITYPMBI U IPYTHE), BEITIOTHATH CBOIO YacTh PabOTHI
M KOODAMHHUPOBATh CBOM JACWCTBHS C JAPYTMMH YJICHAMHU KOMAaH/IBI,
OILICHMBATh KaueCTBO CBOETO BKJIaJa B OOIMMU MPOIYKT MO KPHUTEPHSM,
chopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Camoopranuszanus:

CaMOCTOSATEJILHO COCTAaBJIAThH IUIAH, AJITOPUTM pELIeHUs 3ajayu (Wid €ro
4acTh), BBIOMpATh CHOCOO PEIICHUS ¢ YU4ETOM HMEIOIIMNXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTb U KOPPEKTHPOBATH
BapHAHTHI PEIICHUI ¢ y4ETOM HOBOW MHGOpMAIIUH.

CﬁMOKOHTpOJIL, 3MOHHOHaﬂbHLIl7[ HHTCJJICKT:

BJIJIETh CLIOCOOAMK CaMOIIPOBEPKH, CAMOKOHTPOJIS poliecca U pe3ybTara
pEIIEHHUsT MAaTEMaTUYE€CKOM 3aauu;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh [IPU PELICHUU 331a4H,
BHOCHUTh KOPPEKTHUBBI B JIEATEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBHCTB,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa NCATCILHOCTH MOCTABJIECHHOM LEJIN U
YCIIOBHUSIM, OOBSCHITh NMPUYUHBI JOCTHOIKCHUS WIIM HEJOCTHOKCHUS IICIIH,
HaXOJIUTh OIIHUOKY, JIaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI



K xoHmy oOydenus B 7 kJjacce OOYYAIOIIMICSA TOJYYHUT CIICIYIOIIHEC
IpPEAMETHBIE PE3YIbTATHI:

Yucia 1 BHIYMCICHUSA

BoinonssaTh, couyeTass yCTHbIE M MHChbMEHHBIE MNPUEMBI, apuPMETHUECKUE
JEUCTBHS C pAllMOHATbHBIMU YUCIIAMHU.

HaxonuTe 3HaYeHUS YUCIOBBIX BBIPAKEHUM, MPUMEHSTh pPa3zHOOOpa3HbIE
CIOoCOOBI ¥ MPUEMBI BHIYUCIICHUSI 3HAYEHUN JIPOOHBIX BBIPAKEHHM, COJEp KaIInX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OoT 0aHON (HOPMBI 3aMKMCH YKCeN K ApyroM (mpeoOpa3oBBIBATH
JECATUUHYIO JPOOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JICCATUUHYIO IPOOB).

CpaBHUBATH U YIOPSAI0UYMBATH PAllUOHAIIbHBIC YUCIIA.

OKpyrisaTe yucia.

BbINONHATE MPUKUAKY U OLEHKY PE3yIbTaTa BRIYUCICHUHN, OEHKY 3HaYCHUM
YUCJIOBBIX BBIPKCHUI. BBITONHATE JNEHUCTBUSI CO CTENEHSMH C HaTypajlbHBIMU
MOKa3aTEeISIMH.

[IpuMeHsITh TPU3HAKU JIETUMOCTH, PA3JI0KEHUE Ha MHOXKUTENIU HAaTypaIbHbBIX
quces.

Pemath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]aUd, CBS3aHHBIC C OTHOIICHUEM
BEJIMYUH, MPOMOPIHOHAIBHOCTHIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pelleHUs 3a7a4 ¢ y4€TOM OTpaHUUYCHUM, CBSI3aHHBIX CO CBOWCTBaAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJiredpandecKue BbIPaKeHUs

Hcnonb3oBaTh anredpanyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTH €€
B MIPOIIECCE OCBOCHUS YUEOHOTO MaTepuarna.

Haxoauth 3HaueHuss OYKBEHHBIX BBIPOXXEHUW NPHU 3aJaHHBIX 3HAUYCHUSIX
NIEPEMEHHBIX.

Breinonuats npeoOpa3oBaHus 1I€JI0I0 BHIPAXKEHUSI B MHOTOUJIEH MTPUBEICHUEM
MOTOOHBIX CJIATA€MBIX, PACKPBITHEM CKOOOK.

BbINONHAT yMHOXXEHHUE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIU C MOMOIIBIO
BBIHECEHUS 32 CKOOKH 00IIIET0 MHOXKUTEINS, TPYIITUPOBKH CIAraeMbIX, TPUMEHEHUS
dbopMyIT COKpaEHHOTO YMHOXKEHUSI.

[TpumensaTs mpeoOpa3oBaHUsl MHOTOWICHOB JIJIsl PEIICHUS PA3IMYHBIX 3a/1a4
U3 MaTEMaTUKHU, CMEXHBIX IIPEJAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATyPAIbHBIMHU IIOKA3aTEISAMHU IS
npeoOpa3oBaHUs BBIPAKCHUI.

YpaBHeHUs] U HEPABEHCTBA



Pemarp nvHElHbIE ypaBHEHHS C OJHOM IIEPEMEHHOM, NPUMEHSS IPaBHIIA
[Iepexoia OT UCXOJHOI0 YPaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsTs, sBisercs
JIM YUCJIO KOPHEM YpPaBHEHHUSI.

[TpumensTe rpaduyeckre METO bl IPHU PEIICHUH JIMHEHHBIX YpaBHEHUN U UX
CHCTEM.

[logOupaTe mnpuMepsl Map 4YHUCEN, SBISIOMIMXCA PEIICHUEM JHHEHHOTro
YPaBHEHUS C IBYMsI IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHON TUIOCKOCTH I'padUK JTMHEHHOTO YPaBHEHUS C IBYyMSI
epEeMEHHBIMH, MOJIb3YSCh TPa(pUKOM, MPUBOIUTH TIPUMEPHI PEIICHUS YPAaBHEHUS.

Pemats cuctemsbl ABYX JIMHEMHBIX YPaBHEHUU C JIBYMs IEPEMEHHBIMU, B TOM
qucie rpapuuecku.

CocraBisiTh M pemaTh JHHEHHOE YpPABHEHUE WM CUCTEMY JIMHEHMHBIX
YPaBHEHUH T10 YCIOBUIO 3aa4H, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a44 MOJYYEHHBIN pe3yJIbTar.

DOyHKIMHA

N300paxaTh Ha KOOPJUHATHON MPSIMOM TOUYKHU, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbL, 3aIIMCHIBATh YUCIIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OtMeuaTh B KOOPJIAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIAMHATaM,
CTpOouTh rpaduku TUHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIHNH Y = [X|.

OnuceiBaTh C MOMOMIbIO (YHKUMKA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, PACCTOSHHUE, II€HA, KOJMYECTBO, CTOUMOCTD,
IPOU3BOJIUTEIBHOCTD, BpEMs, 00bEM paOOTHI.

HaxonuTe 3HaueHre pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuid cnocod MPEeACTABICHUS U aHaIW3a WHQOpMaLuH,
U3BJIEKaTh U UHTEPIPETUPOBATH HHPOPMALIMIO U3 IPAPHUKOB pEATbHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kjacce OOyYaromIuiics TMONMYYHUT CIICTYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Yucsia 1 BHIYMCICHUA

Hcnonb30BaTh HavalbHBIE NPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX
YUCEN JUISI CPAaBHEHUS, OKPYTJICHUS W BBIYMCIICHUH, n300pakaTh IEHCTBUTEIHLHbIE
4yyCila TOYKaMU Ha KOOPAUHATHON IIPSIMOM.

[IpumensaTy TOHSATHE apu(METUUYECKOTO KBAJPATHOTO KOPHSA, HAXOIUThH
KBaJIpaTHbIE KOPHHU, UCIIOJIB3Ysl MPU HEOOXOAMMOCTU KAJIbKYJATOP, BBHIIOIHITH
npeo0pa3oBaHusl BBIPAKEHUHN, COACPKAIIUX KBAJpPaTHBIE KOPHH, HCIOJIb3Ys
CBOWCTBa KOPHEM.

Hcnonb30BaTh 3amucu OOJBIINX M MaJIbIX YUCEN C MOMOIIBIO JECSITHYHBIX
npoOeii u creneneit uncia 10.



AJiredpanvecKkue BbIPAKeHH I

[IppuMeHATP NOHATHE CTENEHUW C LEeNbIM  II0KAa3aTejIeM, BBINOJIHATH
peoOpa3oBaHuUs BIPAXKEHUM, COIEPIKALUX CTEIIEHH C LENbIM IIOKa3aTeNIeM.

BhINONHATE TOXKIECTBEHHBIE MPE0OPA30BaHMS PAIMOHATIHHBIX BEIPAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUI HAaJl MHOTOWICHAMH U aJIT€OpandecKUMH JIPOOSIMH.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIN.

[IpumensTh npeodpa3oBaHus BEIPAKEHUM JJIs peICHUs pa3IMYHbIX 33/1a4 U3
MaTEMAaTHKH, CMEKHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHUs] U HEPABEHCTBA

Pemate nMHENHBIE, KBaJpaTHbIE YpAaBHEHUS U PalMOHAJIbHBIC YpAaBHEHUS,
CBOISILIMECS K HUM, CUCTEMBI JIByX YPABHEHHI C IBYMs IEPEMEHHBIMH.

[IpoBoauTh MpocCTENUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YpPaBHEHHM, B
TOM YHUCJIE C TPUMEHEHUEM rpaduyecKux Mpe/ICTaBIeHUi (YCTaHABIMBATb, UMEET
JY YpaBHEHHE WJIM CHUCTEMa YPaBHEHHMI PEILICHMS, €CIIM UMEET, TO CKOJIBKO, U
nmpouee).

[lepexonuth OT ciioBeCHOW (HOPMYJIMPOBKH 3afau K €€ anreOpanyeckoi
MOJEIIM C TIOMOWIBK) COCTaBJICHUS YPABHEHHMS WM CHUCTEMBI YPaBHEHUH,
VMHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3ybTaT.

[IpuMeHSTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIs1 CPABHEHUS, OLICHKH, PEIIATh
JMHENHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOMN U UX CUCTEMBI, 1aBaTh rPaPUUECKYIO
WJUTFOCTPALAIO MHOKECTBA PEICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

[loHumaTh M KCMONB30BaTh (PYHKIIMOHAIBHBIE MOHATUS U A3BIK (TEPMHUHBI,
CHUMBOJIMYECKHE OOO3HAUCHMS), ONpENeisaTh 3HaueHUE (YHKIHUM IO 3HAYCHUIO
aprymeHTa, OlpeAesaTh CBOMCTBA (PYHKIMU 1O €€ rpaduKy.

CrpouTts rpaduKu dIeMEeHTApHBIX PYHKIMIA BUA:

y=k/x, y=x2,y=x3,y = |X|, y = VX, OIIiCBIBaTh CBOICTBA YHCIOBOM (yHKINH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOydaroUIuicsi MOJYYHUT CIIEIYIOIIUE
IPEAMETHBIE PE3YIIbTATHI:

Yuciia v BbIYMCICHUS

CpaBHUBATH U YNIOPSAJOYNBATH PALIMOHAJIBHBIE U HPPALMOHAJIbHBIE YUCIIA.

BoinonusaTs apudmernyeckue AeMCTBUS C pallMOHAIBHBIMU YHCIIAMU, COUYETast
YCTHBIE U NHUCbMEHHBIE NPUEMBI, BBINOJHATH BBIYMCICHUS C UPPALMOHAIBHBIMU
YU CJIAMU.

HaxoauTe 3HaueHNs CTENEHEN C UENBIMU ITOKA3aTEISIMH U KOPHEH, BBIYUCIIATD
3HAYEHUS YUCIOBBIX BBIPAKECHUM.

OKpyrJisiTh  IEWCTBUTENBHBIE YHCJA, BBINOJIHATh IPUKUAKY PE3yIbTaTa
BBIYMCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMN.



YpaBHeHUs] U HEPABEHCTBA

Pematp nuHeliHbIE U KBapaTHBIC YPABHEHUS, YPABHEHUS, CBOASALINECS K HUM,
npocTenime ApoOHO-pallMOHANIbHBIC YPABHEHHUS.

Pemarp cuctembl IBYX JMHEMHBIX YPAaBHEHHM C JBYMs IEPEMEHHBIMU U
CHCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABIISICTCS JIMHEWHBIM.

Pemate TekcTOBBIE 3amauM  anreOpaMvyecKMM CIOCOOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI IBYX YPABHEHUN C JBYMS IEPEMEHHBIMU.

[IpoBOAUTE MpOCTEHIINE UCCIIEIOBAHUS YPABHEHU U CUCTEM YpPaBHEHUH, B
TOM YHUCJI€ C TPUMEHEHUEM rpaduyecKuX Mpe/ICTaBIeHUH (YCTaHABIMBATD, UMEET
JY YpaBHEHHE WJIM CHUCTEMa YPaBHEHMI pEIICHHS, €CIIM UMEET, TO CKOJBKO, U
nmpouee).

Pemiate nuHelHBIE HEpPAaBEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, HM300pakaTh
pellieHuE HEPABEHCTB HA YMCJIOBOM MPSMOM, 3alUCHIBaTh PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbI  HEPABEHCTB,
BKJIFOYAIOIINE KBAJApPAaTHOEC HEPABEHCTBO, U300pakaTh pEIICHUE CUCTEMBI
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3alUCHIBATh PEIIEHUE C TOMOIIBIO CHUMBOJIOB.

Hcnonib30BaTh HEPABEHCTBA MPU PEIICHUN PA3TUYHBIX 33]1a4.

DOyHKUNH

PacnoznaBaTh (QyHKIIMU H3y4eHHBIX BUJIOB. [loka3piBaTh CXEMaTHYECKU

pAacIoJIOKEeHUE Ha KOOPMHATHOU TIOCKOCTH TpadukoB QyHKIMiA Buaa: Y = kX, y =
kx +b,y=k/x,y=ax2+bx+c,y=x3,y= VX, y = [X|, B 3aBHCHMOCTH OT 3HAYCHHMI
K03 (HUIIMEHTOB, OMUCHIBATH CBOMCTBA () YHKIIHIA.

Crpouth M n300pakaTh CXEMATUYECKU TpaQUKU KBAJAPAaTHUUHBIX (DYHKLHUH,
OMKCHIBATH CBOMCTBA KBAJIPATHUHBIX (PYHKIMH 1O UX Tpadukam.

Pacno3zHaBate kBajpaTHuHyO (QYHKIUIO 110 (opMylie, IPUBOIUTH IPUMEPHI
KBaJIpaTUYHbBIX (YHKUUNA U3 peaabHOM KU3HU, PUUKHU, TEOMETPHUHU.

YucJioBbIC MOCIEA0BATEIBHOCTH U MPOrPecCum

Pacno3naBath apumMeTHUECKYIO U T€OMETPUUECKYIO MPOTPECCUU MPHU Pa3HBIX
crnoco0ax 3aJaHusl.

BbINONHATE  BBIYMCIEHHMS € HCHOJB30BaHHEM (opMya N-ro  4jeHa
apu(pMETUUECKON U T€OMETPUUECKON MTPOrPeECCUil, CYMMBbI MEPBBIX N YIEHOB.

N300pakath uieHbl MOCIENI0BATEIBHOCTH TOYKAMU HA KOOPAMHATHOM
IIJIOCKOCTH.

Pemares 3amaum, CBSI3aHHBIE C YMCJIOBBIMH IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHCIIE 3a/1a4d U3 PEeabHOM JKM3HU (C MCIOJIb30BAaHUEM KaJbKYJISTOPA, LU(PPOBBIX
TEXHOJIOTHHA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauyecTBo yacon DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/jesioB U TeM undposbie
Ne ni/m P Kourpoasbnbie | IlpakTuyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
1 Uucna v Beluncienus. PanmonaibHbie 25 1 bubnunorexa [JOK
yucia https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
2 AJIreOpaieekue BoIpwKeHis 2t L https://m.eds00.ru/7415b90
bubmmoreka [JOK
2 1
3 ¥PaBHCHILA i HEPABEHCTBa 0 https://m.edso0.ru/7f415b90
bub6nuoreka [JOK
4 Koopysaret u rpaguicu. dymxiin 24 ! https://m.edso0o.ru/7f415b90
bu6mmoreka [JOK
> TosToperne i 06obmenne 0 ! https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOTPAMME
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8 KJIACC

KoanuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbie
Ne ni/m P Kontpoasbnsie | IIpakTnyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 UYucna u Beruncienus. KBagparHeie KOpHU 15 https://m.edsoo.ru/7417af8
5 Uucna u Beruncienus. CTENeHb ¢ 1eTbIM 7 bu6mmoreka [JOK
[10Ka3aTelIeM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckre BbIpaKECHUSI. 5 1 bu6mmoreka [IOK
KBanpaTHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckre BbIpaXKEHUS. 15 1 bu6muoreka ITOK
Anrebpandeckast 1podb https://m.edsoo.ru/7f417af8
YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie bubnunoreka [HOK
5 15 1
YpaBHEHHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CHCTEMBI bubnunoreka LHOK
6 . 13
YpaBHEHUI https://m.edsoo.ru/7f417af8
Bubnunorexa [JOK
7 VYpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 12 1 https:/m.edsoo.ru/7f417af8
bu6nuoreka [JOK
8 PyHKIH. OCHOBHBIC OHATHS 5 https://m.edsoo.ru/7f417af8
Bubnunoreka [JOK
9 O 4 9
yHKUHH. HHCIIOBLIC QYHKIHH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 [osTopenne i 06obmenne 6 L https://m.eds00.ru/7417af8
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[MPOT'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne ni/m P Konrpoasnsie | IlpakTnyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u BeruucieHus. JleiicTBUTENbHBIC 9 bubmuoreka [JOK
qucna https://m.eds00.ru/7f419d08
5 YpaBHEHHS U HEPABEHCTBA. Y PABHEHHUS C 14 1 bubmuorexa [{OK
OJIHOW MEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBuenus u HepaBeHCTBA. CUCTEMBI 14 1 bubmuoreka [JOK
ypaBHEHUH https://m.edso0.ru/7f419d08
Bbu6nunorexa [JOK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bu6mmoreka [{JOK
> Dymxunn 16 1 https://m.eds00.ru/7f419d08
bubmmoreka [JOK
q 1 1
6 HCJIOBBIC TTOCJIEIOBATEILHOCTH 5) httos://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IICHNE, CUCTEMATH3AIUS 18 1 bu6munoreka [JOK
3HAHUU https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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