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HOACHUTEJ/IbBHAA 3AIINCKA

AnreOpa SBISIETCS OMHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIIETO
o0pa3oBaHUs: OHA 00ECIIEYMBACT U3YUCHHE IPYTUX TUCHUILIMH, KaK €CTECTBEHHO-
HAY4YHOTO, TaK ¥ TYMaHUTAPHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOAUMO JIJIst
IPOJIOJDKEHUSI 0Opa30BaHMs U B IOBCEIHEBHOM KU3HU. Pa3BuTHEe y 00ydaronuxcs
Hay4YHBIX MPEICTABICHUHN O MPOUCXOKICHUN U CYIIIHOCTH ajare0pandeckux
a0CTpakIuii, criocode OTpakeHUsI MaTeMaTUYECKOW HAyKOU SIBJICHUH U TTPOIIECCOB B
IpUpPOJie U 00IIIEeCTBE, PO MaTEMATUUECKOTO MOJICITMPOBAHUS B HAyYHOM IMO3HAHUHU
U B IIPaKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHHS M KAUYeCTB
MBIIIICHUS, HEOOXOUMBIX JIJIA aJIallTAllii B COBPEMEHHOM IU(GPOBOM OOIIIECTBE.
N3yyenne anreOpsl oOecIiednBaeT pa3BUTHE YMEHHS HAOIIOIaTh, CDAaBHUBAT,
HaXOHUTh 3aKOHOMEPHOCTH, TPEOYET KPUTHYHOCTH MBIIICHUS, CTIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICUCTBHUS U BBIBOJIbI, POPMYIIUPOBATH
yTBepxkaeHus. OCBoeHHEe Kypca anreOpbl 00ecrieurBaeT pa3BUTUE JTOTUUECKOTO
MBIIUICHUSI 00YYaIOIIUXCS: OHU UCTIONB3YIOT IETYKTUBHBIE U MHYKTUBHBIC
paccyxaeHusi, 000011IeHNEe U KOHKPETU3AIIMIO, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anredpe mpeanonaraeT 3HaYUTeNIbHBIA 00BEM CaMOCTOATEIbHON
JESTEIBHOCTH 00YYaroIUXCs, MOATOMY CaMOCTOSITEIFHOE PEIICHUE 3a/1au SIBIISETCS
peanu3anuei 1esTeIbHOCTHOTO MPUHITUIIA 00yYEeHHUS.

B ctpykType mporpammel yaueOHOTo Kypca «Anredpa» Juisi OCHOBHOTO
o011ero o0pazoBaHus OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEITbHO-METONUYECKUE
nuHAK: «Yuciaa u BEIYUCICHUS», « AIreOpandecKue BhIpaKCHU», « YpaBHEHUS U
HEepaBeHCTBa», « DyHKIMW». Kaxkaas u3 3TUX coaepKareIbHO-METOANYECKUX JIMHUAM
Pa3BUBACTCS HA MPOTHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJECHUCTBYS C APYTUMU
ero JuHUsAMH. B xo/1e u3ydeHus: yueOHOro Kypca 00yJarommumMcst IPUXOAUTCS
JIOTUYECKU PACCYX1aTh, UCTIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH S3bIK. B CBsI3uU ¢
ATUM B IporpaMmmy yueOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, NIPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feiax MareMaruiecKoro
00pa3oBaHUs U CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YJIAIOIIUMHUCS OCHOB
YHUBEPCAIBHOTO MaTEMaTUYECKOTO si3bIKa. ColepKaTeIbHON U CTPYKTYPHOM
0COOEHHOCTBIO Y4eOHOTO Kypca « Anredpay SBISETCS €r0 HHTETPUPOBAHHbBIN
Xapaxrep.

Conepxanue nuHun «Huclia v BBIYUCICHUSD CITY>KUT OCHOBOM ISl
JaTbHEHIIEero U3y4eHus MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYAIOIIINXCS
JIOTUYECKOTO MBIILICHUS, (POPMUPOBAHUIO YMEHUS TIOJIb30BATHCS aJITOPUTMAMHU, a
TaKXe MPUOOPETEHHIO MTPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX ISl TOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHSTHUS O YUCIIE HA YPOBHE OCHOBHOIO 00IIIET0 00pa3oBaHus
CBSI3aHO C pallMOHAJIBHBIMU U UPpaIlMOHATIBLHBIMU YUCIaMU, (OPMUPOBAHHUEM
MPEICTABICHUMN O IEMCTBUTEIBHOM YKCIIE. 3aBEPIICHUE OCBOCHUS YUCIOBOU JIMHUA
OTHECEHO K CpelHeMY 00I111eMy 00pa30BaHUIO.

Coneprxanue AByX aireOpandecKux JTUHUN — « AITeOpanvdecKue BHIPaKCHUS
1 «YpaBHEHHS ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOIIUXCS
MaTeMaTHYeCKOTO anmnapara, HeoOX0IUMOTO JJIs PEIICHUS 3a]jad MaTeMaTHKH,
CMEKHBIX TIPEIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3aa4. Ha ypoBHE OCHOBHOTO



oOrmiero o0pa3zoBaHus y4eOHBIN MaTepral rpynnupyeTcss BOKPYT palliOHAIbHBIX
BbIpakeHUH. AnreOpa JeMOHCTPUPYET 3HAUCHHE MAaTEMaTHUKU Kak sI3bIKa JJIst
MOCTPOCHUSA MaTEMATUUECKUX MOJIEJICH, OMTMCAHUS MTPOLIECCOB U SIBJICHUI PEabHOTO
mupa. B 3amaun o0yueHus aireope BXOAAT TakKe JajJbHEHIIIee pa3BUTHE
AJITOPUTMUYECKOTO MBIIIJICHHUS, HEOOXOIUMOT0, B YACTHOCTH, JIJI1 OCBOCHHS Kypca
nH(pOpMaTUKH, M OBJIaJICHUE HABBIKAMHM JICTYKTUBHBIX PAaCcCYKICHUH.
[IpeobpazoBaHre CUMBOJIBHBIX (DOPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKECHHUS,
CrocoOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

Coneprxanue (yHKIIMOHAIBHO-TpadHIeCKOM JIMHUHU HAIISJICHO Ha IOJIyICHUE
00yJaronMMHKCS 3HAHUH 0 (PYHKIIUIX KaK BaXKHEHIICH MaTeMaTHUISCKOM MOICIH JIJIs
OTHCaHMS ¥ UCCICIOBAHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUI B IPUPOJIE U
obmectBe. 3ydueHue mareprasna CiocOOCTBYET Pa3BUTHIO Y OOYJAIOIITNXCS YMECHUS
MCIIOIb30BATh PA3JIMUHbIC BHIPA3UTEIBHBIE CPE/ICTBA SI3bIKA MATEMAaTUKU —
CJIOBECHBIE, CHMBOJIMUECKHUE, TpaduuecKkue, BHOCUT BKIIaJl B (HOPMHUpPOBAHUE
MPEICTABICHUM O POJIM MaTeMaTUKHU B PA3BUTUU LIUBUJIM3AIIUM U KYJIBTYPHI.

CornacHo yueOHOMY IJIaHy B 7—9 Kjaccax u3y4yaeTcs: yueOHbIN Kypc
«Anrebpay, KOTOPBIM BKITIOYAET CIEAYIONIUE OCHOBHBIE pa3iebl CONECPKAHUS:
«Ywmcna u BRIYUCICHUD, « AreOpandecKue BeIpaKeHU», « YpaBHCHUS U
HEPABEHCTBA», « DYHKITHI.

Ha usydenue yueO6HOTO Kypca «Anredpa» otBonutces 306 gacos: B 7 kimacce — 102
gaca (3 gaca B Hefeno), B 8 kinacce — 102 gaca (3 gaca B Heaeno), B 9 kinacce — 102
yaca (3 Jaca B HEJIENIO).

COAEPXAHUE OBYYEHUA
7 KJIACC

Yucaa v BIYUCTCHUS

Jpo6u 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEX0 OT OAHOU (POPMBI 3amucu
npoOeii k npyroit. [ToHsiTHe paliMoHaTIbHOTO YKCIA, 3alUCh, CPABHEHUE,
YHOPAIOYMBAHUE PALIMOHANBHBIX YhCell. ApupMETUYECKUE IEUCTBUS C
panuoHanbHBIMU YMCIaMU. Pellienre 3a1a4 U3 peaibHON MPaKTUKK HA YacTH, HA
TpoOH.
CreneHb ¢ HaTypaJIbHBIM IOKa3aTejaeM: OnpeaesieHre, npeoOpa3oBaHe BbIPAKEHUI
Ha OCHOBE OIpENEICHHs], 3aMUCh 00IbIINX uncen. [IpoueHTsl, 3armuch TpOIEHTOB B
BU/JIE 1poOU U IpoOH B BUJIE€ TPOLIEHTOB. TpU OCHOBHBIE 3a/1a4ul Ha MPOLICHTHI,
pelIeHue 3a1a4 U3 peajtbHON MPAKTUKH.
[IpuMeHeHre NPU3HAKOB ACIMMOCTH, PA3JI0KEHUE HA MHOKUTEIHN HATyPaJIbHbIX



YUCCII.
Peanbnbie 3aBHUCUMOCTH, B TOM YHCJIC IIPpAMaAAd U 06paTHa;[ MMPOINMOPpUHHUOHAJIIbBHOCTH.

AnredOpanveckue BbIPAKEHUSA
[IepemeHHbBIE, UHCIOBOE 3HAUCHUE BBIPAKECHUS C IEPEMEHHON. JlomycTuMbIe
3HAYEHHUs NepeMEHHBIX. [IpencraBnenne 3aBUCHMOCTH MEXy BEITUYMHAMHA B BUE
dbopmyiel. Beraucnenus mo popmynam. [Ipeodpa3zoBanue OyKBEHHBIX BBIPAKEHUH,
TOXJECTBEHHO PaBHbBIE BBIPAXKECHHUS, IPaBUIIa IPeoOpa30BaHUs CyMM U
IPOU3BEACHUM, MPaBUJIa PACKPBITUS CKOOOK U MPUBEIACHUS MOI0OHBIX CIaraeMbIX.
CBoiICTBa CTENEHU C HATYPaJIbHBIM [TOKA3aTEIEM.
OpnHouneHbl 1 MHOTOWIECHBI. CTeneHb MHOTOWIeHa. ClI0’KEeHHE, BBIUUTAHUE,
YMHOKEHHE MHOTOWIEHOB. DOpMYIbl COKPAIIEHHOTO YMHOXEHUS: KBAaIpaT CYMMBbI U
KBaApar pa3zHocTH. PopMysia pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTOYJIEHOB Ha
MHOYKUTEIH.
YpaBHeHMs U HEPABEHCTBA
VYpaBHEHUE, KOPEHb YpaBHEHUS, PaBHIIa IPeoOpa30BaHusl ypaBHEHUS,
PaBHOCHJIBHOCTh YPABHECHUH.
JInHeHOE ypaBHEHHE C OJJHOM MMEPEMEHHOM, YMCII0 KOPHEN JTMHEWHOTO YpaBHEHUS,
pEIICHUE JTUHENHBIX YpaBHEHUN. COCTaBICHUE YPABHEHU MO YCIOBUIO 33J1a4U.
Penienre TekCTOBBIX 3a7a4 C MOMOIIBIO YPABHEHUM.
JIuneitHOe ypaBHEHUE C ABYMS [IEPEMEHHBIMU U €ro rpapuk. Cucrema aByx
JIMHENHBIX YPABHEHUH C IByMsI [IEPEMEHHBIMU. Perenne cucremM ypaBHEHUN
croco0oM noACcTaHOBKU. [IpruMepsl perieHns TEKCTOBBIX 3a/1au ¢ IOMOILBIO CUCTEM
YPaBHCHUHU.
DOyHKIMHA
Koopaunara Touku Ha npsiMoii. HuciioBble NpOMeEXXYyTKH. PaccTosHne Mexny
JIBYMsI TOYKAMU KOOPIAMHATHOM MPSIMOM.
[IpsimoyronpHas cucteMa koopauHat, ocu OX u Oy. Abcumcca U opAMHATA TOUYKH Ha
KOOPAMHATHOM TuiockocTu. [Ipumepsl rpadukoB, 3a1aHHBIX (POpMYITaMH.
Urenue rpadukoB peanbHbix 3aBucumoctell. [lonsartue pynkuuu. ['paduk
¢yskuuu. CoiictBa pynkumii. Jluneiinas pynkuus, e€ rpapuk. ['paduk pynkumnn y
= |x|. I'padpuueckoe penieHre TMHEHHBIX YPABHEHUHN U CUCTEM JIMHEHUHBIX YpaBHEHUIA.

8 KJIACC
Yucia v BbIYUCJICHUA

KBaapatusiil kopens u3 yucia. [lonsitue 00 uppanoHaIbHOM YHUCTIE.
Jlecaruunblie pUOIMKEHUs UPPALMOHATBHBIX yrcen. CBoiCcTBa apuPpMeTHIECKUX
KBa/IpaTHBIX KOPHEN U UX MPUMEHEHHE K MPe0Opa30BaHHUIO YHCIOBBIX BHIPAXKEHUN U
BBIYHCJICHUAM. J[[€HCTBUTEILHBIE YUCIIA.

Crenens ¢ 1enpIM nokKasaresieM 1 e€ cBoiicTBa. CTaHaapTHAs 3allUCh YHUCIIA.



AJireOpanvecKue BbIPaKeHUsI

KBaapaTHbIi TpEXUICH, pa3ioKeHUE KBAIPATHOTO TPEXUICHA Ha
MHOKHTEJIH.
Anrebpandeckast 1po6b. OCHOBHOE CBOMCTBO anredpandeckoit 1podu. CioxeHue,
BBIYUTAHUE, YMHOXKECHHE, JCTICHHE anreOpandeckux Apodeii. ParimoHnanbpHbIe
BBIPKCHUS U UX TIPEOOpa30OBaHHE.

YpaBHeHUs U HEPABEHCTBA

KBanparnoe ypaBHeHnue, (hopMyiia KOpHEH KBaJapaTHOrO ypaBHeHUs. Teopema
Buera. Pemenne ypaBHeHUM, CBOASIIMXCA K JIMHENHBIM 1 KBagpaTtHbIM. [Ipocreiimme
JTPOOHO-paIMOHAIbHbBIE YPaBHEHUS.

I'padmueckas UHTEpIIpETAUSA YPaBHEHUH C IByMS TIEPEMEHHBIMH U CUCTEM
JINHEWHBIX YPABHEHUM C IBYMS IepeMeHHbIMU. [IpuMepsl pereHus cucreM
HEJIMHEWHBIX YPABHEHUH C IBYMS [IEPEMEHHBIMU.
Perrenre TEKCTOBBIX 3a1a4 alreOpandecKuM CIIOCOOOM.
YucioBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCHIILHOCTH HEpABEHCTB. JIMHEMHBIC HEPABEHCTBA C OJTHOM IIEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OAHON MEPEMEHHOM.

DyHKIUH.

[Tonsarue ¢pynkuun. O6IaCTh ONMPEACTICHUS U MHOKECTBO 3HAUYCHUM
¢ynkuuu. CriocoObl 3a1aHus PyHKIIMMA.
I'paduk pynkumu. Yrenue cBoictB pyHkumu no e€ rpaduky. [Ipumeps! rpadukos
(GYHKIMIA, OTpakarolUX peajbHble MPOLECCHI.
@OyHKIMH, ONMCHIBAIOLINE MPSAMYIO U 00OpaTHYIO MPONOPLHOHAIBHbBIE 3aBUCUMOCTH,
nx rpaduxu. OyHKIHK Y = X2, Y = X3, y = \X, y=|x|. [paduueckoe pemenne
YPAaBHEHUU U CUCTEM YPAaBHEHUU.

9 KJIACC

Yucaa v BEIYUCJICHUSA

PanmoHnanbHbIe UKcIa, UPPALUOHAIBHBIC YHCIIA, KOHEYHBIEC U
OeCKOHEUHBIE JieCATUYHBIE 1poOu. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN,



JeHCTBUTENBHBIC YHCIIa KaK OECKOHEUHBIE IecATUYHbIE ApoOu. B3anmuo
OJHO3HAYHOE COOTBETCTBUE MEXKy MHOKECTBOM JICUCTBUTENBHBIX YACEI U
KOOPAWHATHOM MPSIMOM.

CpaBHeHHE IEHCTBUTENIBHBIX YUCEIl, apu(METUYECKUE AEUCTBUS C
JNENCTBATEILHBIMU YHCIAMU.

Pa3meprl 00BEKTOB OKPYKAIOIIETO MUPA, JUIUTEIBHOCTD MIPOLIECCOB B OKPYKAIOLIEM
MUDE.

[Tpubm>xEéHHOE 3HAYCHHNE BETMYUHBI, TOUHOCTD MpHOMKeHus1. OKpyTlIeHHuEe YHCed.
[Ipukuaka v OneHKa pe3ynbTaToB BBIYNCICHHMN.

YPaBHeHI/ISI N HEPABCHCTBA.

JInneliHO€e ypaBHeHUE. Pemienne ypaBHEHUH, CBOAAIINXCS K JIMHENHBIM.
KBaznparHoe ypaBHeHue. PenieHre ypaBHEHNN, CBOAAIINXCS K KBAIPATHBIM.
buksanparHoe ypaBHeHue. [IpumMepsl pelieHns ypaBHEHUN TPETHEU U YETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne nqpoOHO-pallnoOHAIbHBIX ypaBHEHUH. PellieHne TeKCTOBBIX 3a1a4
anreOpandeckuM METO/IOM.

VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cucreM AByX JTUHEHHBIX
YPaBHEHUM C IBYMs IIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHUH, OJHO U3
KOTOPBIX JINHEWHOE, a Ipyroe — BTopoil creneHu. ' paduyueckast HHTEpIipeTanus
CHUCTEMBI YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a7a4 alreOpandyeckKuM CIIoCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pelrennie TMHENHBIX HEPABEHCTB C OHOW NEPEMEHHOM. Penenne cucrem JTMHENHBIX
HEpaBEHCTB ¢ 0JJHOI nepemeHHol. KBanpaTHbie HepaBeHcTBa. [ paduueckas
MHTEPIIPETALYs HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

DyHKUMHA

KBanparuunas ¢ynkius, e€ rpaduk u cBoiictsa. [lapaboia, koopauHaTHI
BEPIIMHBI 11apadoIbl, 0Ch CAMMETPHUU MapaloJIbl.
I'paduxu byrximit: y =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| , n ux
CBOMCTBA.

YucJioBble MOCJIEI0BATEJIBHOCTH H nmporpeccum

[ToHsiTHE YHUCIIOBOM MOCIEA0BATEIBHOCTH. 3aJaHUE TTOCIIEI0BATEIIbHOCTH
peKyppeHTHOM opMysioi u popmymnoi N-To YjeHa.
Apudmerrnueckas u reomeTprueckast mporpeccu. @opmyibl N-ro YieHa
apu(PpMETUIECKON U TEOMETPUIECKOMN MPOTPECCUIA, CyMMBI TIEPBHIX N YJICHOB.
N300pakeHne 4ieHOB apu(METHUECKON U TEOMETPUUECKON MTPOTPECCUil TOUKaMHU Ha
KOOPAMHATHOM IJIOCKOCTHU. JIMHEHMHBIN U SKCITOHEHITUAIbHBIN pOCT. CII0KHBIE
MIPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMOBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATbHI

JInuHOCTHBIE pPe3yJIbTaThl OCBOCHHSI POTPAMMBI Y4eOHOTO Kypca «Anredpay
XapaKTePU3YIOTCS:
1) naTpuoTHYecKoe BOCTIUTAHHE:
MPOSIBIICHUEM MHTEpECA K MPOILLIOMY U HACTOSIIEMY POCCHUMCKON MAaTEMaTUKH,
LIECHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHHUSIM POCCHUICKUX MAaTEMATUKOB U POCCHICKON
MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAaHUIO ATUX JOCTH)KCHUMN B APYTUX HAyKax U
MIPUKIIAIHBIX chepax;
2) rpakIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCITUTAHME:
TOTOBHOCTBIO K BBIITOJIHEHUIO O0S3aHHOCTEH rpak/IaHuHA U pean3alliy ero mpas,
MpEeACTaBICHUEM O MaTeMAaTUYECKUX OCHOBAX (DyHKIITMOHUPOBAHUS PA3INUHBIX
CTPYKTYp, SBICHUHN, TPOLIEYP TPaKIAHCKOTO 0011IeCTBa (HaIpuMep, BIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO ITHUECKUX MPOOIIEM, CBI3aHHBIX C
MPAKTUYECKUM ITPUMEHEHUEM JOCTHXKECHUN HAYKH, OCOZHAHUEM BaKHOCTHU
MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B AEATEIBHOCTH YUYEHOTO;
3) TpyaoBOEe BoCIMTAHHE:
YCTaHOBKOW HA aKTMBHOE€ YYaCTUE B PEIICHUU MPAKTUYECCKHUX 3a]1a4 MaTEMATUYECKON
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTHU MAaTEeMAaTHUYE€CKOTro 00Opa3oBaHUs Ha
MPOTSKEHUU BCEU MKU3HU ISl YCIIEITHOM Npo(eCCUOHAIbHOM AESITENIbHOCTH U
pPa3BUTHEM HEOOXOIUMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM U MIOCTPOCHUEM
WHJIUBUAYaAJIbHOU TPACKTOPHUHU 00pa30BaHUS M )KM3HCHHBIX IIJIAHOB C YUETOM JTMIHBIX
HMHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;
4) acTeTHYeCKoe BOCIIUTAHNE:
CIIOCOOHOCTBIO K AIMOIIMOHATILHOMY U 3CTETHYECKOMY BOCIPHUSITHIO MAaTEMAaTHUECKUX
00BEKTOB, 3aJ1a4, PEeUICHUHN, PACCYK/ICHUI, YMEHHUIO BUJIETh MAaTEMAaTUUECKUE
3aKOHOMEPHOCTU B UCKYCCTBE;
5) HeHHOCTH HAYYHOI0 MO3HAHMS:
OPUEHTAIMEN B AEATEIILHOCTH HA COBPEMEHHYIO CUCTEMY HAyUYHbBIX MPEICTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UeJIOBEKa, MPUPOJIbI U OOIIIECTBA,
MMOHMMaHUEM MaTeMaTUYeCKOM HayKH KakK c(hephl YeTOBEUECKOM eI TEeIbHOCTH,
ATAIoOB €€ Pa3BUTHUS U 3HAYMMOCTH ISl Pa3BUTHS LIUBUIIU3AIUN, OBIAJCHUEM SI3BIKOM
MaT€MaTUKU U MAaTEMaTUYECKOUN KYJIBTypOU KaK CPEACTBOM MO3HAHUS MUA,
OBJIQICHUEM MTPOCTEUILIMMU HABBIKAMH MCCIIEI0BATEIbCKOU JIEATEIbHOCTH;
6) ¢puznyeckoe BocnUTaHHE, (POPMHUPOBAHME KYJIbTYPbI 310POBbSI U
3MOIMOHAJIBLHOIO 0JIATOMOTYyYHS:
TOTOBHOCTBIO MPUMEHSATh MATEMAaTHYECKNE 3HAHUSL B UHTEPECAX CBOETO 3/10POBb4,
BEJICHUS 3/I0POBOTO 00pa3a KU3HU (30pOBOE MUTAHUE, COATTAHCUPOBAHHBINA PEKUM
3aHATHI U OT/ABIXA, pETysipHas (pu3ndeckas akTHBHOCTH), CPOPMUPOBAHHOCTHIO



HaBbIKa peIeKCUu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO )K€ MpaBa
JIPYroro 4ejioBeKa;

7) 3K0JI0rHYecKoe BOCTIHTAHUE:

OpHUEHTAlMEN Ha MPUMEHEHNE MAaTEMATUYECKUX 3HAHUM ISl PELICHUS 3a/1a4 B
001acTH COXPaHHOCTHU OKPYKAIOUIEH Cpe/ibl, MJIAHUPOBAHMS MOCTYIIKOB M OLIEHKH MX
BO3MOKHBIX MOCIEACTBUH I OKPYXKAIOIEH Cpelibl, 0CO3HAHUEM TII00aIbHOTO
XapakTepa HKOJIOTUYECKUX MPOOJIeM U IMyTeH UX pelieHus;

8) aganTanus K U3MeHSIIOIHMCSI YCJIOBUSM CONMAIBLHOM ¥ IPUPOIHON cpebl:
TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBHUSIX HEONPEICTEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEU KOMITIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YUCJIE YMEHUE
YUUTHCA Y APYTUX JIIOJIEH, TPUOOpeTaTh B COBMECTHOM JI€SITEIbHOCTH HOBBIC 3HAHUS,
HaBBIKM U KOMIIETEHIIUM U3 ONBITA APYTHX;

HEO0OXOMMMOCTHIO B (HOPMHUPOBAHNY HOBBIX 3HAHHM, B TOM dnciie GOpMYIUPOBATH
UJIeH, TIOHATHS, TUTIOTE3bI 00 OOBEKTaX U SBJICHUAX, B TOM YHUCIIEC paHee
HEU3BECTHBIX, 0CO3HABATH JC(PUIINTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH,
IJIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO 0CO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIIUI KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMbIC
pelIeHUs U IeUCTBUS, POPMYIUPOBATH U OLICHUBATh PUCKH U MOCIEACTBUS,
(GbOpMHUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHbIC Y4eOHbIC 1CHCTBUA

ba3oBble jornueckue AeicTBUS:

® BLISIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN MAaTEeMaTUYECKUX
00BEKTOB, MOHATUA, OTHOIIEHUH MEXITY TOHITHUSAMHU, (DOPMYIUPOBATH
OTIpE/ICIICHUS] TIOHATUM, YCTAaHABIMBATH CYIIECTBEHHBIN PU3HAK
KJaccuukauu, OCHOBaHUs 1Jisi 0000IIEHUs U CPABHEHMUSI, KPUTEPUU
MIPOBOAMMOTO aHAJIN3a;

® BOCIPUHUMATh, POPMYITHUPOBATH U IPEOOPA3OBHIBATH CY)KICHHUS
YTBEPAUTEIBHBIC M OTPHIIATEIbHBIC, CIMHUYHBIC, YaCTHBIC U 00IITHE,
YCIIOBHBIC;

® BBLISBIISITH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3H U IPOTUBOPEUHUS B
dakrax, TaHHBIX, HAOITIONIEHUSX U YTBEPKIACHUSX, IPEAJIaraTh KPUTSPUU TSI
BBISIBJICHHS] 3aKOHOMEPHOCTEN U TPOTUBOPEUU;

® JIeNaTh BBIBOJIBI C HCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, ETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHUH, YMO3aKIIFOUEHUH TI0 aHAJIOTHH,

® pa30uparh JO0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKICHUM (TIPAMBIC H OT
MIPOTHUBHOTO), MPOBOJIUTH CAMOCTOSITEIbHO HECTIOKHBIC JI0KA3aTeIHLCTBA
MaTeMaTH4eCKuX (paKkTOB, BRICTPAWBATh apTyMEHTAIIUIO, IPUBOIUTH IPUMEPHI
¥ KOHTPIIPUMEPHI, 000CHOBHIBATH COOCTBEHHBIE PACCYK/ICHNUS,

® BEIOMpATH CIIOCOO penieHus y4eOHOM 3a/1a49u (CPaBHUBATH HECKOJIBKO



BapHAHTOB PELICHHUsI, BHIOMPATh HaNOOJIee MOAXOASIINN C YIETOM
CaMOCTOATENIbHO BbIIENIEHHBIX KPUTEPHUEB).
Ba3oBble ucciaenoBarejbcKkHe 1eMCTBHUA.
® HCITI0JIb30BATh BOIIPOCHI KAK UCCIIEIOBATEIbCKUN MHCTPYMEHT TTO3HAHUS,
dbopMynUpoBaTh BOIPOCHI, (GUKCUPYIOLIUE TPOTUBOPEUNE, IPOOIEMY,
CaMOCTOSITENIHO YCTaHABIMBAaTh HCKOMOE U JaHHOE, OPMHUPOBATH THIIOTE3Y,
apryMEeHTHPOBaTh CBOIO MO3ULINIO, MHEHHE;
® IIPOBOAUTH MO CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY HECIIOKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHUE IO YCTAHOBIEHUIO 0COOCHHOCTEM
MaTeMaTH4eCcKoro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOM;
® CaMOCTOSITENIbHO (hOPMYIMPOBaTh 0OOOIIEHUS U BBIBOJIBI 110 pe3yJibTaTaM
MIPOBEIEHHOTO HAOIONEHMSI, UCCIIE0OBAHUS, OLIEHUBAThH JOCTOBEPHOCTh
MOJIyYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 0000IICHHIA;
® IIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHUE NPOLIECCA, & TAK)KE BBIBUTATh
MPENTONIOKEHHS O €0 PA3BUTUU B HOBBIX YCIOBHSIX.
Pabora ¢ undopmanueii:
® BBISIBJISTH HEJJOCTATOYHOCTh M U30BITOYHOCTh MH(POPMALINH, TAHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a/1a4H;
® BHIOMPATH, aHATU3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
MH(OPMALIMIO Pa3IMYHbIX BUAOB U (POPM MpeACTaBICHUS;
e BbIOUpaTh HOpPMY Mpe/ICTaBICHUS HHPOPMALIMN U WLTIOCTPUPOBATH PEIIaCMbIC
3a/1a4u CXeMaMu, AuarpaMmaMu, MHOM rpauKoil U ©X KOMOWHALUSAMU;
® OIICHUBATh HAIEKHOCTh HH(DOPMAIINH IO KPUTEPHUSIM, TIPEITIOKECHHBIM
yauTesneM Wik chOpMyTupPOBAHHBIM CAMOCTOSITENBHO.
KomMMyHHKaTHBHBIE YHUBEpPCaJbHbIE Y4eOHbIE HeHCTBUS:
® BOCIPUHUMATH U GOPMYIUPOBATH CY>KJEHHUS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUs, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B
YCTHBIX Y MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 10 X0y PEIICHUS 3a/1a4H,
KOMMEHTHPOBATh MOJYyYEHHBIN pe3yNbTaT;
® B X0/1€ 00CYXIEHUS 3aJ]aBaTh BOMPOCHI M0 CYIIECTBY 00CYXK/1aeMOI TEMBI,
poOJIeMBbl, peliaeMoi 3a/1auu, BHICKAa3bIBaTh UJIEH, HAIICJICHHBIE HAa TIOUCK
pEUIEHNs, COMTOCTABIISITH CBOU CYKJICHUS C CYKICHHUSIMU JPYTUX YYaCTHUKOB
nuasora, OOHapyKUBaTh Pa3IMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOM (popme
dbopMynUpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
® MIPENCTaBIATh PE3YJAbTAaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIeI0BAHN,
MIPOEKTa, CAMOCTOSITENBHO BBIOMPATh (POpMAT BBHICTYIIICHUS C YUETOM 3a]1a4
MPE3eHTALUU U 0COOCHHOCTEN ayIuTOPUU;
® [IOHHUMATh U MUCTOJ30BATh MPEUMYIIIECTBA KOMAaHIHON U WHIWBHUIYaIbHON
paboThI P PEIICHUN YIeOHBIX MAaTEMAaTHIECKUX 3a]1ad;
® [IPUHUMATH 1I€JIb COBMECTHOM JIEITEIIbHOCTH, TUIAHUPOBATh OPraHU3aIUIO
COBMECTHO paboThl, paclpeneaTh BUIbI padoT, 10roBapuBaThCs, 00CYKIaTh
MPOIIECC U Pe3yJIbTaT paboThl, 0000111aTh MHEHHUS HECKOJIbKUX JIFONICH;
® y4acTBOBAaTh B IPyNINoOBBIX (hopmax paboThl (00CY)IeHNSI, 0OMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHIMOIHSATH CBOIO YacTh paObOTHI U



KOOPJIMHUPOBATH CBOU JICUCTBUS C IPYTUMHU YJI€HAMH KOMaH/Ibl, OLIEHUBATh
Ka4eCTBO CBOETO BKJIaJla B OOITUI MPOIYKT IO KPUTEPUSIM,
c(hOopMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:
® CaMOCTOSTEJIPHO COCTABIATH IIJIaH, aJITOPUTM PEIICHU 3a1auu (MU ero
4acTh), BEIOUPATh CIIOCO0 PEIICHHS C Y4ETOM UMCIOIIUXCS PECYPCOB U
COOCTBEHHBIX BOBMOXHOCTEN, apr'YMEHTUPOBATh U KOPPEKTUPOBATH BApPHUAHTHI
peleHuii ¢ y4éToM HOBOW UH(pOpPMAITUH.
CaMOKOHTPOJIb, SMOIIUOHAJILHBI MHTEJLJICKT:
® BJIAJICTh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJISI IPOLIECCa U PE3YJIbTaTa
pellIeHUs MaTEMaTUYECKOM 3a/1auu;
® MPEABUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUM 33/1a4U,
BHOCHUTbH KOPPEKTHUBHI B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIICHUBATh COOTBETCTBUE PE3YJIbTaTa JEATCILHOCTH MTOCTABICHHOM HEH U
YCJIOBUSIM, OOBSICHATD MPUYUHBI JOCTUKEHUS WA HEJIOCTUXKEHUSI 1IEITH,
HAXOJIUTh OMIMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3VYJIBTATDBI

K koHIy 00vueHus B 7 KJacce 00VUAIOIMUACSH MOJYUYUT CJATYIONIHE
npeIMeTHbIE Pe3yJIbTAThI:

Yucaa v BBIYUCTCHUS

BrinonusaTh, coueTasi yCTHbIE M MUCbMEHHBIE MPUEMBI, apuPMeTHUECKUe
JNEUCTBUS C PAllMOHAIBHBIMU YHCIIAMU.
HaxonuTh 3Hau€HMS YMCIOBBIX BBIPAXEHUN, TPUMEHSTh PAa3HOOOPAa3HbIE CIIOCOOBI U
MPUEMBI BBIYUCIICHUS 3HAUCHU N APOOHBIX BRIPAKEHUM, COAEPKAIMNX OOBIKHOBEHHbBIC
U JIeCSITUYHBIC TPOOH.
[TepexomuTh OT O1HOM (OPMBI 3aMTKMCH YHCEI K IpYTroii (TpeoOpa3oBhIBAThH
JECATUYHYIO IPOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHYHYIO, B YACTHOCTHU
B O€CKOHEUHYIO JISCATUIHYIO JPOOB).
CpaBHUBATh U yHOPSIAOYMBATh PAllMOHAJIbHBIC YUCIIA.
OKpyrsTh yncha.
BpINOnHATS NPUKUIKY U OLEHKY PE3YJIbTaTa BIYMCICHUN, OLIEHKY 3HAaYCHUN
YHUCJIOBBIX BBIPAXKCHUMN. BHINOIHATH IEMCTBUS CO CTENEHAMU C HAaTypajlbHbIMHU
MTOKA3aTESIMU.
[TpumeHsTh PU3HAKY IEIUMOCTH, PA3JTI0KEHUE HA MHOKHUTEIN HATypalbHbIX YUCEIL.
Pemars mpakTMKO-OpHUEHTUPOBAHHBIE 3aa41, CBA3AHHBIE C OTHOIIICHUEM BEJINYHUH,
MPONOPUHUOHAIBHOCTHIO BEJIUYMH, MIPOLIEHTAMM, HHTEPIIPETUPOBATH PE3YJIbTATHI
pelIeHns 3a1a4 ¢ Y4ETOM OTPaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.



AJireOpanvecKkue BbIPpaKeHUs

Hcnonb3oBarh anreOpandyecKyro TEPMUHOIOTHUIO U CHMBOJIUKY, IPUMEHATH €€
B IIPOIIECCE OCBOCHUS YyUeOHOTO MaTepuania.
HaxonuTe 3HaueHust OyKBEHHBIX BBIPAXKECHUN TIPU 33JaHHBIX 3HAUYECHUSIX
MIEPEMEHHBIX.
BrimonusaTe npeoOpa3zoBaHusl LIETIOTO BBEIPAKEHHS] B MHOTOUJICH IPUBEACHUEM
MOJOOHBIX CJIaraeMbIX, PACKPBHITHEM CKOOOK.
BbINOTHATE YMHOXKEHHE OTHOYWIEHA HA MHOTOYJIEH M MHOTOUYJIEHAa HA MHOTOYJIEH,
IPUMEHATH (POPMYJIbI KBaJgpaTa CyMMBI U KBaJlpaTra pa3HOCTH.
OcymiecTBIATh pa3ioKeHHEe MHOTOWIEHOB HA MHOKUTENH € TIOMOILBIO BBIHECEHUS 32
CKOOKHM OOIIET0 MHOYKUTEIS, IPYIIIUPOBKHU CJIaraéMbIX, IPUMEHEHUST (POPMYI
COKpAIIEHHOTO YMHOKEHUSI.
[TpumensTh IpeoOpa30BaHrs MHOTOWIECHOB JJISl PELLICHUS pa3InYHbIX 3314 U3
MaTEeMaTHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.
Hcnonp30BaTh CBOMCTBA CTENIEHEN C HATYPaJIbHBIMHU ITOKA3aTEIAMH JUIS
npeoOpa3oBaHUsl BEIPAKEHHIA.

YpaBHeHMs1 1 HEPABEHCTBA

Pemiars nuHeliHbIE ypaBHEHUS C OAHOM ITEPEMEHHOM, PUMEHSIS MTpaBUia
IIepexo/1a OT UCXOAHOTO YPAaBHEHUS K paBHOCUIIBHOMY emy. [IpoBepsTs, sABnseTcs nu
YHUCJI0 KOPHEM YPaBHEHUS.
[TpumensTh rpaduueckrie METObl IPU PEILICHUH JIMHEHHBIX YPAaBHEHUIN U UX CUCTEM.
[TonGuparh npuMeEpkI Map YUCE, SBISIOMUXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C
JByMsl IEPEMEHHBIMH.
CTpouTh B KOOPAMHATHOM IMJIOCKOCTU TpaduK JTUHEHHOTO YpaBHEHUS C IBYMS
NEPEMEHHBIMHU, MOJIb3YSICh IPAPHUKOM, IPUBOJUTH MPUMEPHI PELICHUS YPABHEHHUS.
Pemrare cuctemsl IByX JIMNHEMHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM YHUCJIE
rpaguyecku.
CocTaBnsATh U pemaTh JMHEHHOE YPABHEHHUE WM CUCTEMY JINHENHBIX YPABHEHUH 110
YCJIOBHIO 33J1a4H, HHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a41
ITOJIyYEHHBIN PE3YJIBTAT.

DOyHKIUU

N306pakaTth Ha KOOPAMHATHOMN MPSIMOM TOYKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpAMHATaM, Jy4YH, OTPE3KH, HHTEPBAJIbI, 3aIIMChIBATH YUCIIOBBIE TPOMEXKYTKHU Ha
anredpandecKoM S3bIKe.

OtMeuarh B KOOPAMHATHOM MJIOCKOCTH TOYKH 10 33JJaHHBIM KOOPJIUHATaM, CTPOUTH
rpaduku TuHEHHBIX GyHKIUNA. CTpouTh Tpaduk GyHKIUU y = [X|.

OnuckIBaTh ¢ MOMOIIBIO PYHKIIUH U3BECTHBIE 3aBUCUMOCTH MEXAY BETUUMHAMMU:
CKOpPOCTb, BpEMS1, pACCTOSTHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEIHLHOCTD,
BpeMs, 00bEM padOThI.

Haxonuth 3HaueHre QyHKIUU 110 3HAYEHUIO €€ apTryMeHTa.

[Tonumars rpaduyueckuii cnocod npencTaBiIeHus U aHajdu3a nH(popMaIuu, U3BJIEKaTh



Y UHTEPIPETUPOBATh HHPOPMAITHIO U3 TPAPUKOB PEATHHBIX MPOIECCOB U
3aBUCHUMOCTEM.

K xoHIy 00vueHus B 8 KJj1acce 00VUAIOIMIACSH MOJVYHUT CJATYIONIHE
npeaIMeTHbIe Pe3VIbTAThI:

Yucaa ¥ BBIYUCTCHUSA
Hcnonp30BaTh HaYaJIbHbIE TPEACTABICHUS O MHOXKECTBE IEUCTBUTEIIBHBIX
YHCell AJI1 CPABHEHUS, OKPYIVICHUS U BBIUMCICHUI, N300pakaTh AeHCTBUTEIHHBIC
YHUCJIa TOYKAMU Ha KOOPAUHATHOMW MPSIMOM.
[TpuMeHsTh MOHATHE apU(PMETHUECKOTO KBAJAPATHOTO KOPHSI, HAXOIUThH KBaJpaTHbIC
KOPHH, UCIIOJIb3YSl TPU HEOOXOAUMOCTH KaJIbKYJSATOP, BBIIOIHATH TPeoOpa30BaHus
BBIPAXEHUH, CONEPKAIMX KBAJAPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.
Hcnonp30Barh 3anucu O0IBIINX U MAJIbIX YHCEN C MOMOIIBIO IECSITUUHBIX Apo0el 1
crenenei uncina 10.
AJlreOpanydecKue BbIPAKEHUSA
[IprMEHSTh MOHATHE CTENEHHU C LEJIBIM [TOKA3aTENEM, BBITIOIHSITh
peoOpa3oBaHusl BEIPAXKEHU, COAEPKAIINUX CTETIEHH C LIEJbIM [TOKA3aTEIIEM.
BrInonHSTh TOXIeCTBEHHBIE ITPe0o0pa30BaHus PallMOHATBHBIX BRIPAKEHUN HA OCHOBE
MpaBuJI ICUCTBUM HAJl MHOTOUJICHAMU U aJIreOpandecKuMu ApOoOSMH.
PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIH.
[TpumeHnsaTh npeoOpazoBaHus BbIPAKECHHH ISl PEILICHUs Pa3IMYHBIX 3a]1a4d U3
MAaTE€MATHUKH, CMEKHBIX IIPEIMETOB, U3 PEATbHON ITPAKTHUKHU.
YpaBHeHMs U HEPABEHCTBA

Pemrare nuHeliHbIe, KBaAPATHBIE YPABHEHUS U PALIMOHAIIBHBIE YPABHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUH C JBYMs IEPEMEHHBIMH.
[IpoBOAUTH IPOCTEUILINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHHUM, B TOM
YHCIIie ¢ MPUMEHEHNUEM TpaUUeCcKUX MpeCTaBICHUH (yCTaHABIUBATh, UMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS], €CJIM UMEET, TO CKOJIBKO, U IpoUee).
[TepexoauTh OT CIOBECHOM (OPMYTUPOBKH 3374 K €€ anreOpandeckoil MOIeu ¢
MTOMOIIbIO COCTABJICHUSI YPABHEHUS UJIU CUCTEMbI YPABHEHHM, HHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ[a4l ITOJYYECHHBIN PE3YJIbTaT.
[TpuMeHsTh CBOKCTBA YHCIOBBIX HEPABEHCTB AJISI CPABHEHUSI, OLIEHKH, PEIIaTh
JIMHEHHbIE HEPABEHCTBA C OIHOM NMEPEMEHHOM U UX CUCTEMBI, JaBaTh rpa)uuecKyro
WJUTIOCTPALIMI0 MHOXKECTBA PELICHU HEPABEHCTBA, CHCTEMBI HEPABEHCTB.

DOyHKUMHA

[ToHuMaTh ¥ UCIOIB30BaTh (YHKIIMOHAIbHBIC TOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0O003HAYEHHU ), ONIPEIEIATh 3HaYeHUE (PYHKIIMH O 3HAYCHUIO
aprymeHTa, orpeaearb CBOMCTBa (PyHKIMH 110 €€ TpaduKy.
Crpouts rpaduku dJeMeHTapHBIX QYHKITUN BUJA!
y=k/x, y=x2,y=x3,y =|x|, y = VX, OIICBIBATb CBOICTBA YNCIOBOH (GYHKIMH TI0 €&

rpaduky.



K xoHIy 00vueHus B 9 KJj1acce 00VUAIOIMNACH MOJYYHUT CJIeTVIONIHE

NIPpEAMETHBIC PE3VJIbTAaThI:

Yucjia ¥ BBIYMCJIEHUA

CpaBHHBaTL N YIIOPAOOYNBATHL PAIIMOHAJIBHBIC K1 UPPALUOHAJIBHBIC YHCJIA.
BpIinoaHATh apI/I(i)MeTI/ILICCKI/IC I[CﬁCTBHSI C palMOHAJIbHBIMHA 9UCJIAMH, COUCTAA
YCTHBIC U IINCBMCHHBIC HpI/IéMBI, BBIIIOJIHATDH BBIYHUCICHUA C UPpPALUMOHAIIBHBIMU
qucjIaMH.

HaXOI[I/ITI) 3HAUEHMS CTEIICHEH C OCJIbIMHU I1OKA3aTCIsAMHN U KOpHeﬁ, BBIYHCJIATH
3HaA4YCHU YU CJIOBBIX BBIpa)KeHI/If/’I.

OprrJ'IfITB HeﬁCTBHTCHBHBIe qurciia, BBIIIOJIHATH HIPUKUIKY PE3yJibTara BBI‘-IHCJ'IQHHfI,
OLCHKY YN CJIOBBIX BBIpa)KeHHﬁ.

ypaBHeHI/ISI N HEPABCHCTBA

Pewiars nuHeliHbIE M KBaApaTHbIE YPABHEHMS, YPABHEHHUS, CBOISILUECS K
HUM, IPOCTEHIINe JPOOHO-pallMOHAIbHBIC YPABHEHUS.
Pemiars cuctembl AByX JIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMHU U CUCTEMBI
JBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBISCTCS JTUHEUHBIM.
Pemarb TeKCTOBBIE 33/1a4l anreOpandeckuM CrocoOOM ¢ IOMOIIBIO COCTABIEHUS
YPaBHEHHUS WU CUCTEMBI JIBYX YPABHEHUH C JIByMs IEPEMEHHBIMU.
[TIpoBOaUTHE MPOCTEUIIINE UCCIIEIOBAHUS YPABHEHHUI U CUCTEM YPAaBHEHUI, B TOM
YucJe ¢ IPUMEHEHHEM TpauiyecKuX MpeacTaBieHu (YyCTaHaBIMBATh, UMEET JIN
YpaBHEHHUE WJIM CUCTEMA YPABHEHHI PEILICHMUS], €CJIU UMEET, TO CKOJIBKO, U ITpoYee).
Pemmars nuHeliHbIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, M300paXKaTh pelIeHUE
HEPABEHCTB HA YKUCJIIOBOM MPSMOM, 3alIMChIBATh PELICHUE C TIOMOIIBI CUMBOJIOB.
Pewrars cuctemMbl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIIINE
KBaJIpaTHOE HEPABEHCTBO, M300paXKaTh PEIICHUE CUCTEMbI HEPABEHCTB HAa YUCIIOBOM
MPSAMOM, 3aUCHIBATH PELUIEHUE C IIOMOIIBIO CUMBOJIOB.
Hcnonb30BaTe HEPABEHCTBA IPU PELIEHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUU

Pacno3naBars pyHKIIMY H3y4eHHBIX BUAOB. [l0Ka3pIBaTh cCXeMaTudecku
pPacoJIO’KEHNE HA KOOPAUHATHOM MIIOCKOCTH TpaUKOB QPyHKIIHIA
Buma:y = kx, y=kx+b,y=kix,y=ax2 +bx +c,y=x3,y=x,y = |x|, B
3aBUCUMOCTH OT 3HaYCHUHN KOI(PPUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.
CrpouTth 1 u300pakarh CXeMaTU4eCK rpaduKi KBaIpaTUYHBIX (DYyHKITAMN,
OIMCHIBATh CBOMCTBA KBAIPATHYHBIX (DYHKIIHH 1O UX TpapuKam.
Pacnio3naBarh kBagparnyHyro GYHKIHIO 110 hopMysie, TPUBOIUTH TPUMEPHI
KBaIPAaTUYHBIX (PYHKITUI U3 peanbHON KU3HH, (PU3UKH, TEOMETPHUH.



YucjoBble NOC/JA€A0BATEIbLHOCTH U nporpeccumn

PacnioznaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO IPOTPECCUU IPU
pa3HbIX crocobax 3aJaHusl.
BbINOTHATE BBIYUCIIEHUS € UCTIOIb30BAHUEM (DOPMYJI N-TO YjieHa apu(pMETUUECKON U
reOMETPUYECKON TPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.
N300paxarh WieHbI I0CIEI0BATEILHOCTH TOUKAMH Ha KOOPIIMHATHOM ITUIOCKOCTH.
Pemars 3a1auu, CBA3aHHbBIE C YHCIOBBIMU MOCIIEN0BATEIbHOCTIMU, B TOM YUCIIE
3aJ1auu U3 PeasIbHOM KU3HHU (C MCTIOIb30BaHUEM KaJIbKYISATOPa, IIU(PPOBHIX
TEXHOJIOTHI1).



TEMATHYECKOE IINIAHUPOBAHUME 7 KJIACC

Ne HaumeHnoBanue Bcero Kountpo Ilpaktn DyiekTpoHHbIe (LHPPOBHIE)
n/n JbHBIE YeCKHe
pa3aeoB U TeEM leOFpaMMbI paﬁOTbI paﬁOTbl oﬁpaaonaTeﬂmee pecypcbl
1 Yucia ¥ BRIYUCICHUS. 25 1 1 [Bubmmoreka IIOK
PauunoHanbHbIE UnCIIA. https://m.edsoo.ru/7f415b90
11
2 Anrebpanyeckue 27 1 1  [[bubamorexa LIOK
BBIPAKCHHSL. https://m.edsoo.ru/7f415b90
11
3 Koopaunate! u rpaduku. 24 1 1 [[Bubmuorexa ITOK
DOyHKIUH. https://m.edsoo.ru/7f415b90
11
4 VYpaBHeHus u HepaBeHcTBa. 20 1 1 [[bubmuoreka ITOK
https://m.edsoo.ru/7f415b90
11
5 [ToBTOpEeHUE M 000OIIECHNS. 6 0 0  [[bubGauoreka IIOK
https://m.edsoo.ru/7f415b90
11
OO01iee KOJIMYECTBO YaCOB 102 4 4

10 MporpamMme.
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TEMATHYECKOE IINTAHUPOBAHHME 8 KJIACC,

Ne HaumenoBanue Bcero Konrpo IIpakru DekTponubIe (HU(pPOBLIE)
n/n JIbHbIE YecKHe
pa3ieaoB ¥ TeM padoTel  padoThI o0pa3oBaTe/ibHbIE PeCypPChI
1 Ywcna v BEIYUCIICHHS. 15 ‘ 1 ‘ 1 [[Bubanoreka LIOK
KBaaparHbie KOpHU https://m.edsoo.ru/7f417af8]]
2 Ywucna v BBIYUCIICHHS. 7 ‘ 1 ‘ 1 [[Bubmuoreka [IOK
CreneHsp ¢ 1esbM https://m.edsoo.ru/7f417af8]]
noKasaresemMm
3  AxreOpauyeckue 5 ‘ 1 ‘ 1 [[bubmuotexa LIOK
BBIPA)KCHHUSI. https://m.edsoo.ru/7f417af8]]
KBagparsbiil TpéxuiieHn
4 AnreOGpanueckue 15 ‘ 1 ‘ 1 [[Bubmuoreka [IOK
BBIPAKCHHUSI. https://m.edsoo.ru/7f417af8]]
Anrebpanueckas 1poob
5  VYpaBHeHus u 15 ‘ 1 ‘ 1 [[bubmuotexa LIOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8]]
KBagparueie ypaBHeHMs
6 | VYpaBHeHus u 13 ‘ 1 ‘ 1 [[bubmuotexa LIOK
HepaBeHCTBa. CUCTEMBI https://m.edsoo.ru/7f417af8]]
ypaBHEHUI
7 | YpaBHEHUA U 12 ‘ 1 ‘ 1 [[Bubmuoreka [IOK
HEPaBEHCTBA. https://m.edsoo.ru/7f417af8]]
Hepasenctaa
8  ®ynkiuu. OCHOBHBIE 5 ‘ 0 ‘ 0 [[Bubmuoreka [IOK
TIOHSTHUS https://m.edsoo.ru/7f417af8]]
9 | Oynkuum. YucnoBbie 9 ‘ 1 ‘ 1 [[BuGmoTreka [TOK
byHKIIHH https://m.edsoo.ru/7f417af8]]
10 TIloBropenue u 6 ‘ 0 ‘ 0 [[Bubmmoreka [IOK
00o01IeHne https://m.edsoo.ru/7f417af8]]
O01mee KOJIMYECTBO 102 8 8

4acoB MO NMporpamMmme

TEMATHYECKOE IINTAHUPOBAHMUE 9 KJIACC.

Ne
n/n

HaumenoBanmue pasnenoB u Bcero

TEM

KonTpo
JbHbIE

YeCKUue

IpakTn DuexkTpoHHbIe (HUppPOBHIE )
o0pa3oBaTe/IbHBIE PeCypChl
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padoThl | padoThI
1 ‘ Yucna u BEIYUCIICHUS. 9 0 0 ‘ [[Bubamorexa [IOK
JleficTBUTENBHBIC YKCIA https://m.edsoo.ru/7f419d08]]
2 ‘ Uucna 1 BEIYUCIICHUS. 9 0 0 ‘ [[Bubanorexa [IOK
JleficTBUTENBHBIC YKCIIA https://m.edsoo.ru/7f419d08]]
3 ‘ Uucna v BEIYUCICHUS. 9 1 1 ‘ [[Bubmuorexa [IOK
JleficTBUTENBHBIC YKCIIA https://m.edsoo.ru/7f419d08]]
4 ‘ YpaBHEHHS U HEPABESHCTRBA. 14 1 0 ‘ [[bubmuorexa [IOK
VpaBHeHwMs ¢ OHOM https://m.edsoo.ru/7f419d08]]
MepeMeHHOM
5 YpaBHEHHUS U HEPABEHCTBA. 14 1 0 ‘ [[bubmmoreka LIOK
Cucrembl ypaBHEHHI https://m.edsoo.ru/7f419d08]]
6 YpaBHEHHUS U HEPABEHCTBA. 16 1 1 ‘ [[bubmmoreka LIOK
Hepagencraa https://m.edsoo.ru/7f419d08]]
7 ‘ DOyHKIUU ‘ 16 1 1 ‘ [[bubmmorexka [IOK
https://m.edsoo.ru/7f419d08]]
8 ‘ HucnoBble NOCAEA0BATENBHOCTH ‘ 15 1 1 ‘ [[bubmmorexa [IOK
https://m.edsoo.ru/7f419d08]]
9 ‘ IToBTrOopenue, 06o0IICHNHE, 18 0 0 ‘ [[Bubmuorexa [IOK
cUCTeMaTH3aIMs 3HAHUH https://m.edsoo.ru/7f419d08]]
6 4

‘ O011ee KOJIMYIECTBO YACOB IO 120
nporpamMme.
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