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HOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISIETCSI OTHUM M3 OMOPHBIX KypPCOB OCHOBHOTO 00IIIET0 00pa30BaHUS:
OHa 00EeCIeYnBaET U3yUYCHHUE JAPYTUX MUCIUILINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMAaHUTAPHOTO IMKJIOB, €€ OCBOSHUE HEOOXOAMMO /IS TPOJOIIKEHUSI 00pa30BaHUS U
B MIOBCEIHEBHOM *U3HU. Pa3BuTHE y 00yUaromuxcs Hay4HbIX IPEICTaBICHUNA O TPOUC-
XOXKJIEHUU U CYIIHOCTHU alnreOpandyeckux abCTpakIuii, Cloco0e OTpa)KEHUsl MaTeMaTH-
YEeCKOM HayKOU SBJIEHUH U MPOILIECCOB B PUPO/JIE U 0OILIECTBE, POJIM MATEMATHUECKOTO
MOJICIUPOBAHUSI B HAYYHOM TMO3HAHWU M B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
Hay4YHOI'0 MUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOUMBIX JJIs aJlallTallii B CO-
BpeMeHHOM 1 poBOM ol1iecTBe. M3ydeHue anredpsl odecrieurBaeT pa3BUTHE YMEHUS
Ha0I0AaTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUUHOCTH MBbIIILIE-
HUS, CIOCOOHOCTH apTryMEHTUPOBAHHO 0OOCHOBBIBATH CBOM JCHCTBUS U BBIBOJBI, (HOP-
MYJIHPOBaTh YTBepKAeHUs. OCBOCHHE Kypca anreOpbl 0OecrieunBaeT pa3BUTHE JTOTHYC-
CKOT'0 MBIIIJIEHUS 00YUYaOIINXCs: OHU UCTIONB3YIOT ICIYKTUBHbBIC U UHAYKTHUBHBIC pac-
CyXJIeHUs1, 0000IIeHNEe U KOHKpeTHU3alu, abctparupoBanue U anainoruto. O0yueHue
anredpe mpenoiaraeT 3HaUUTEeIbHBIN 00BEM CaMOCTOSITENIHPHON JIEATETLHOCTH 00y4a-
IOIINXCSI, TO3TOMY CaMOCTOSITEJIbHOE PELICHUE 3a/1a4 SABJISIETCS peaiu3aluenl 1esiTeb-
HOCTHOTO MPUHIIAIIA 00YYEHUS.

B cTpykType nporpammel yueOHOTo Kypca « Asredpay 11 OCHOBHOTO 00111eT0 00-
Pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIep KaTelIbHO-MEeToInYecKue TuHuu: «Hucna
U BBIUUCICHUS», «ANTeOpandecKkue BBIPAKCHUS», «YPaBHEHUS U HEPABCHCTBAY,
«Dynkum». Kaxnasa u3 3Tux coIepKarebHO-METOIMYECKUX JIMHUM Pa3BUBACTCS Ha
MPOTSDKEHUH TPEX JIET U3YYEHUS Kypca, B3aUMOJEHCTBYS C IPYTUMU €ro JUHUsAMH. B
X0JIe U3y4YEHUs] YUeOHOro Kypca 00y4arouuMcs MPUXOJUTCS JIOTHYECKU PacCy AaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM B mporpaMmy y4eo-
HOTO Kypca «Anre0pa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEACTABICHHBIC BO
BCEX OCHOBHBIX pa3Jieiax MaTeEMaTHIECKOTO 00pa30BaHus U CIIOCOOCTBYIOIIIE OBJIaIC-
HUIO 00YYaroIUMKCS OCHOB YHHBEPCAILHOI'O MaTeMaTH4YeCKoro sizbika. CojiepKaresb-
HOM U CTPYKTYPHOM OCOOCHHOCTHIO YUeOHOT0 Kypca « AnreOpay sBISETCS €ro UHTETPU-
POBAaHHBIN XapakTep.

Conepxanue muHuM «Uucna U BBIYUCIEHUSD» CIY>KUT OCHOBOM J1JI TaJIbHEUIIIEero
M3YUYEHUSI MAaTEMAaTHKH, CITOCOOCTBYET PA3BUTHIO Y 00YUAIONTUXCS JTJOTHIECKOTO MBIIII-
JeHus1, POPMUPOBAHUIO YMEHHUS MOJIB30BATHCS AITOPUTMAaMU, a TAaKKe MPUOOPETEHHUIO
PAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIs MOBCETHEBHOM *U3HU. PazBuTre noHsTUsA
0 YKCJIE HAa YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs CBSI3aHO C PAIIMOHAILHBIMU U UP-
palMOHABHBIMUA YUCTIaMU, (OPMUpOBAHUEM TMPEACTABICHUN O JACHCTBUTEIHLHOM
qucie. 3aBepllieHHe OCBOSHHUSI YUCIOBOM JJUHUM OTHECEHO K cpe/lHeMy oliieMy oOpa-
30BaHMUIO.

ConeprxaHue JIByX alreOpanueckux JMHUN — «AJlredpandeckue BhIPAKEHUSD» U
«YpaBHEHHS ¥ HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO Yy OOyYAIOIIMXCS



MaTEeMaTHUECKOr o ammapaTta, HeoOOXOJUMOTo I PEIICHHUs 3a/1a4 MaTeMaTUKH, CMEX-
HBIX NMPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00111€T0
oOpa3zoBaHus y4yeOHbI MaTepuas TPyNIUpPyeTcss BOKPYT pallMOHAIbHBIX BBIPAKEHUU.
Anrebpa AEMOHCTPUPYET 3HAUCHHE MAaTEMAaTHKHU Kak sI3bIKa JUIsl IOCTPOCHUS MaTeMa-
TUYECKUX MOJIEJIEeH, OMMCAHUS MPOLIECCOB U SIBJICHUN pealbHOTO Mupa. B 3amaun o0y-
YeHUsl anreOpe BXOJAAT TakXKe JajbHeillliee pa3BUTUE AITOPUTMHUECKOIO MBIIIICHHUS,
HE00X0AMMOr0, B YACTHOCTH, JIJIsl OCBOCHHS Kypca MH(OPMATUKH, U OBJIaJICHHE HaBbI-
KaMU JICTYKTUBHBIX paccyxaeHuid. [IpeoOpazoBanre CUMBOJIbHBIX (POPM CITIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEH K MAaTEMAaTUYECKOMY TBOPUYECTBY.

Copepxxanne QyHKIMOHATBHO-TpadUUeCKON TUHIH HAIIEJIEHO HA MOIyYeHHE 00Y-
YAIOIMMUMUCS 3HaHUM 0 (DYHKIUSAX KaK Ba)KHEUIIIEH MaTeMaTHYECKON MOJIETHU JIJIsl OIH-
CaHUs U UCCJIEI0BAHMS Pa3HOOOPA3HBIX MPOILIECCOB U SBJICHUM B MPUPOJIE U OOILIECTBE.
N3yuenue maTepuaia ciocoOCTBYET Pa3BUTHIO Y O0YUYaIOIIUXCS YMEHUS UCTIO0Ib30BaATh
pa3IMYHbIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MAaTEMATHKU — CJIIOBECHBIEC, CHMBOJINYE-
CKue, rpaduueckue, BHOCUT BKJIaA B (pOPMUPOBAHUE MPEACTABICHUN O pOJIM MaTeMa-
THUKH B pa3BUTUU UBWIN3AIUU U KYJIBTYPBHI.

CornacHo yueOHOMY MmiaHy B 7—9 Kilaccax uzydaeTcsi yueOHbIN Kypc «Anredpay,
KOTOPBIN BKIIFOYAET CIEAYIOIINE OCHOBHBIE pa3ieibl coaepxkanus: «Hucna u BeIaucIe-
HUSD», «Anredpandeckie BhIpaKEeHUD», « Y paBHEHUS U HEPABEHCTBa», « DYHKIIMMY.

Ha uzyuenue yueOHoro kypca «Anredpa» orogutcs 306 yacos: B 7 kiacce — 102
yaca (3 gaca B Hezemo), B 8 kiacce — 102 yaca (3 yaca B Hezeno), B 9 kitacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BBIYUCTCHUS

JIpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0/1 OT OJHOM (POpMBI 3amucH Apodei
K apyroi. IlonsiTHe palMOHAIBHOrO 4YKCIIa, 3alUCh, CPABHEHHE, YIIOPSAAOUYNBAHUE Pa-
[IMOHAJIbHBIX Yuced. ApudmMeTrnueckue IeHCTBUS ¢ pallMOHAIbHBIMU YynciaMu. Perie-
HUE 3371a4 U3 peaibHOM MPaKTUKU HA YacTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM MOKA3aTEIEeM: OIpeeIeHHEe, IPEoOpa30BaHUE BhIpaXKe-
HUW Ha OCHOBE OMpeJeIeHUs, 3aUCh 00NbIIKX yucen. [IpoLeHTsl, 3anuch MpoLeHTOB
B BUJIe JpoOu U 1poOu B BUJIE MPOIIEHTOB. Tpu OCHOBHBIE 33J1a4l Ha MPOLEHTHI, pelie-
HHUE 3374 U3 PEaIbHON IIPAKTHUKHU.

IIprMeHenne Mpu3HaKOB JEIMMOCTH, Pa3JI0OKEHNE HA MHOYKUATEIIN HAaTypalbHbIX
qucell.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE TIpsiMasi U oOpaTHasi NpONOPLMOHATBLHOCTH.

AsreOpandecKkue BbIPAKEHUS

IlepemeHHBIE, YUCIIOBOE 3HAUEHUE BBIPAKEHHUS C IEPEMEHHOM. JlomycTUMBIE 3HA-
yeHus nepeMeHHbIX. [IpeacTaBnenue 3aBUCUMOCTH MEXIY BETUYMHAMU B BHUIE (HoOp-
MmyJibl. Berurcnienus no gpopmynam. [IpeoOpazoBanrie OyKBEHHBIX BBIPAXKEHHIM, TOXKIe-
CTBEHHO paBHbIC BBIPAKEHHUS, IIpaBuia MpeoOpa3oBaHusl CyMM M MPOU3BEICHUM, TTpa-
BUJIA PACKPBITUS CKOOOK M MPUBEACHUS OJOOHBIX CIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBbHBIM [TOKA3aTEJIEM.

Onnownensl U MHOTOwiIeHbl. CreneHb MHorousieHa. ClO0KEeHHE, BbIYMTaHUE,
YMHOKE€HHE MHOTOWIEHOB. DOpPMYJIbl COKPAIIEHHOTO YMHOKEHUA: KBAIPAT CyMMBI U
KkBagpat pasHocTu. DopMya pasHOCTH KBaaApaToB. Pa3znokeHne MHOrOYJIEHOB HA MHO-
KUATEIHU.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMs, MpaBWiia MPeoOpa3oBaHUs YPaBHEHUS, PaBHO-
CHJIBHOCTb YPABHCHUHU.

JIuHelHoe ypaBHEHHUE C OJTHOM NEPEMEHHOM, YHUCJIO KOPHEW JIMHEMHOIO ypaBHE-
HUs, PELICHUE JIMHEHHBIX ypaBHEHUH. COCTaBIeHUE YPABHEHMI MO YCIOBHIO 3aJa4H.
Pemenne TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUH.

JluneltHoe ypaBHEHUE C ABYyMs IIEpeMEHHbIMU U ero rpaduk. Cucrema AByX JH-
HEWHBIX YpaBHEHUM C JABYMs MEepeMEHHBIMU. PellieHne cucteM ypaBHEHUH CIIOCOOOM
NoACTaHOBKH. [IprMepsl peleHnst TEKCTOBBIX 33/1a4 ¢ MIOMOIIBI0 CUCTEM YPaBHEHHI.

DOyHKIUU

Koopaunara toukn Ha mnpsmon. UucnoBele NMpOMEXYyTKH. PaccrosHue mexnmy
IBYMs TOUKAMU KOOPJAUHATHOM IIPSIMOU.

[IpsimoyronbHas cuctema KoopauHat, ocu Ox u Oy. Abciucca U opAuHaTa TOYKU
Ha KOOpJIMHATHOU TuIocKocTH. [IpuMepsl rpadukoB, 3a1aHHbIX Gopmyiamu. YteHue



rpadukoB peanbHbIX 3aBUcuMOcTel. [lonstue ¢pynkiun. 'papuk Gynkuuu. CoiicTa
byukuuii. Jluneitnas Gpynkuus, e€ rpaduk. ['padpux pynkuun y = |x|. I'paduueckoe pe-
LIEHNE JIMHEWHBIX YPABHEHUU U CUCTEM JIMHEUHBIX YPABHEHUM.

8 KVIACC

Yucaa 1 BIYUCTCHUA

KBagpatubiii kopenb u3 yucna. [lonstue 06 uppamronanibHoM uucie. Jlecsatuu-
HbIe MPUOIKEHHS UppallMOHANIbHBIX YKcesl. CBOMCTBA apu(PMETHUECKUX KBaJAPATHBIX
KOpHEW 1 UX MPUMEHEHHE K IPe0Opa30BaHUIO YUCIOBBIX BBIPAKECHUN U BRIYUCICHUSM.
JlencTBUTEIbHBIC YHUCIIA.

Crenenb ¢ 1enbIM TOKa3aTeneM U e€ cpoiicTBa. CTaHaapTHas 3aMUCh YUCA.

AsreOpandecKkue BbIPAKEHUS

KBagpaTHbIil TpEXUsIEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

Anrebpandeckas ApoO6b. OCHOBHOE CBOMCTBO alireOpandeckoi npoou. CroxeHue,
BBIUMTAHKHE, YMHOXKEHHE, JeJIeHHEe anreOpandyeckux apooeil. PalionaibHbie BhIpaxe-
HUA U UX IPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBanpaTtHoe ypaBHeHue, popmyiia KOpHEH KBapaTHOTO ypaBHeHus. Teopema Bu-
era. Pemenue ypaBHeHMM, CBOIAIIMXCSA K JIMHEWHBIM M KBajapaTHbIM. [Ipocreimme
JIpOOHO-pAllMOHANIbHBIEC YPABHEHHUS.

['paduueckas uHTEpNpeTals ypaBHEHUN C IByMsI IEPEMEHHBIMU U CUCTEM JIU-
HEWHBIX YPABHEHU C AByMs NEpeMEHHbIMU. [[pruMepsbI peleHnst CUCTEM HETUHEHHBIX
YPABHEHUH C IBYMsI IEPEMEHHBIMHU.

Pemenre TekCTOBBIX 3a7a49 anreOpandecKuM CrocoOoM.

Yucnosele HEpABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ ogHOM nepemenHou. Pas-
HOCWJIBHOCTb HEpaBEHCTB. JIMHEIHbIE HEPABEHCTBA C OAHOW nepemMeHHOU. CucTeMbl
JIMHEWHBIX HEPABEHCTB C OJHOW NIEPEMEHHOM.

DOyHKUNHA

[Tonsitne dynkuuu. OOIaCTh ONMpENeNeHUsI U MHOXKECTBO 3HAYEHUN (DYHKIIMH.
Crioco0sl 3aanust QyHKITHIA.

['paduk pynkiun. Utenne cBoricTB pyHkumu o e€ rpaduxy. [Ipumeps! rpadukos
GbyHKIU, OTpaXkaroNX peasbHbIe MPOLECCHI.

@OyHKIMH, ONMKCHIBAIOIINE MPSIMYIO U 00paTHYIO MPOMOPILHOHATIbHBIE 3aBUCUMO-
ctH, ux rpadukn. yskun y = x2, y = x3, y = \x, y=|x|. [paduueckoe pemeHne ypas-
HEHUU U CUCTEM YpaBHEHHUM.

9 KUIIACC

Yuciaa v BLIYHCJICHUA



PanmonanpHbie yncia, uppalMoHaIbHbIC YHCIIa, KOHEYHbIE U OECKOHEYHbBIE JecCs-
TUYHBIE ApoOU. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, IEHCTBUTENIbHBIE YnCIa KakK Oec-
KOHEYHBIE JeCATUYHbIE ApoOU. B3aMHO 0JTHO3HAYHOE COOTBETCTBHE MEXKIY MHOXE-
CTBOM JCHUCTBUTEIIBHBIX YACEI U KOOPAUHATHOMN IIPSMOM.

CpaBHeHME ACHCTBUTENBHBIX YUCEN, apUPMETHUECKUE IEUCTBUS C IEUCTBUTEIb-
HBIMU YU CJIAMHU.

Pa3mepbl 00BEKTOB OKPYKAIOLIETO MUPA, ATUTEIBHOCTH MPOIIECCOB B OKPYKaAI0-
IEM MHpE.

[Ipubnux€HHOE 3HAUEHHE BETUYUHBI, TOYHOCTh NpUOIMxKeHusi. OKpyrieHue Yu-
cen. [Ipuknka u olieHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneniHoe ypaBHEeHME. Pemienne ypaBHEHUH, CBOAAIIMXCS K JINHEMHBIM.

KBagpaTHoe ypaBHeHue. PelnieHre ypaBHEHUM, CBOASAIIMXCS K KBaJIpaTHbIM. bu-
KBaJIpaTHOE ypaBHEHUE. [Ipumephl pelieHus ypaBHEHUM TPEThEU U YETBEPTOM CTEIIE-
HEW Pa3JIOKEHUEM HA MHOXKUTEIIH.

Pemenne npoOHO-paliioHaNbHBIX YpaBHEHUI. Pelienne TeKCTOBBIX 3a/1a4 anreo-
pPanYeCKUM METOJOM.

VYpaBHeHue ¢ AByMS IEPEMEHHBIMU U €ro rpaduk. Pemienue cucrem nByX JIMHEH-
HbIX YPaBHEHHI C JBYMsI IEPEMEHHBIMU. PelieHne cucTem NIByX YpaBHEHUW, OJHO U3
KOTOPBIX JIMHEIHOE, a JIpyroe — BTOpoW creneHu. ['paduueckas MHTEpHpeTanus CH-
CTEMBI YPABHEHUH C IBYMs IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMMHENHBIX HEPABEHCTB C OJHOW NIEPEMEHHOM. Pelienue cucrteM JTuHen-
HBIX HEpaBEHCTB ¢ OJHOW nmepeMmeHHoil. KBanpaTHble HepaBeHcTBa. ['paduueckast uH-
TepIpeTanns HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMH.

DOyHKIUU

KBagpatuunas ¢ynkuus, €€ rpaduk u cBoiictba. [lapabona, KoopauHATHl BEp-
IIMHBI TapadoJIbl, 0Ch CUMMETPHH 1apadoJIbI.

I'padukn pynxumii: vy =kx, y=kx + b, y =k/x, y =x3, y = Vx, y = |x| , # ux
CBOWCTBA.

YucaoBble M0CJIe10BATEILHOCTH U NIPOIPecCHU

[ToHsiTHE YMCIOBOM MOCIEAOBATENBHOCTH. 3aJaHUE MTOCIEI0BATEILHOCTH PEKYP-
peHTHOH GopMyIoil u popmysIol 1-ro diieHa.

Apudmernueckas u reomeTpuueckas rnporpeccuu. opmyIbl #-ro ujieHa apudme-
TUYECKON U TEOMETPUUECKON TPOTrPECCUIA, CYMMBI MEPBBIX 7 YJICHOB.

N3ob6pakenne 4ieHOB apu(PMETUUECKON U TEOMETPUIECKON IPOrpecCrii TOUKaMu
Ha KOOPAWMHATHOM MJIOCKOCTH. JIMHEMHBIN U SKCHOHEHIMAIbHBIA pocT. ClI0XKHbBIE TIPO-
LICHTBI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pPe3y/IbTaThl OCBOCHHUS MTPOrpaMMbl Y4eOHOTO Kypca «Anredpa» xapak-
TEPU3YIOTCS:

1) naTrpuoTHyYecKoe BOCIMTAHME:

MIPOSIBJIEHUEM MHTEpeca K MPOIUIOMY M HACTOSILEMY POCCHICKON MaTE€MaTUKH, LIEH-
HOCTHBIM OTHOIIEHUEM K JOCTHKECHHUSIM POCCHUMCKUX MAaTEMAaTUKOB U POCCUMCKON Mate-
MAaTHYECKOM LIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTUKEHUN B IPYTUX HAyKaX U MPUKIIA]I-
HBIX cepax;

2) rpa;kIaHCKoOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEW TpakJaHMHA M pean3allid ero Mpas,
MpeCTaBICHUEM O MAaTEMATHUECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUUHBIX CTPYKTYD,
SABJICHUM, MPOLEAYP IPAKIAHCKOro o0uIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHO-
CTBIO K 00CY>KJIEHUIO ATHUECKUX MPOOIJIEM, CBA3aHHBIX C MPAKTUUECKUM IIPUMEHEHUEM J10-
CTH)KEHUI HayKH, OCO3HAHUEM Ba)KHOCTU MOPAIbHO-3TUYECKUX IPUHLINIIOB B I€ATEIBHO-
CTU YYEHOTO;

3) TPy10BO€ BOCIIUTAHUE:

YCTAHOBKOI Ha aKTUBHOE Y4YacCTHE B PELICHHM MPAKTUYECKUX 3a7a4 MAaTEMaTHYECKON
HaANpaBJICHHOCTHU, OCO3HAHUEM Ba)KHOCTHM MaT€MaTHYeCKOro oOpa3OBaHMs HA MPOTSIKeE-
HUU BCEH )KU3HU [ yCHEIHOW MPO(heCCHOHABHOM ASSITEIbHOCTU U Pa3BUTHEM HEOOXO-
IUMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM HHIMBUIYATBHOU TPAaEKTOPUU
00pa3oBaHMs U )KM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX IO-
TpeOHOCTEH;

4) 3cTeTHYeCKOe BOCITUTAHHE:

CHOCOOHOCTBIO K SMOLUMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUSATHIO MAaT€MaTUYECKHX
00BEKTOB, 33]1a4, PELICHU, pacCyKIeHUH, YMEHHUIO BUIETh MATEMAaTUYECKUE 3aKOHOMEP-
HOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTALMEN B IESITEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEACTABICHHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS U€IOBEKa, MPUPOILI U OOIIECTBA, MTOHUMAHUEM
MaTEMaTUYECKON HayKH Kak c(hepbl YeIOBEUECKON IESITEIbHOCTH, ITAllOB €€ pa3BUTHUA U
3HAYMMOCTH I PAa3BUTHSI IMBUJIN3AIUH, OBJIAJICHUEM SI3bIKOM MATEMATUKHA U MaTeMaTH-
YECKOW KYJIbTYpPOUM Kak CpPEICTBOM ITO3HAHUS MHUpPA, OBJIAJICHUEM MNPOCTEUIINMHU HaBbI-
KaMH MCCIIEIOBATENBCKOM AESITENBHOCTH;

6) pusuveckoe BocnuTaHNE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS H IMOIHOHAJIb-
HOTI'0 0JIATOOJIYYHS:



TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECax CBOETO 3/I0POBBS, Be-
JCHHSI 3J0POBOTO 00pa3a KHU3HU (30pOBOE MUTAHKE, COATTAHCUPOBAHHBIN PEXKUM 3aHATUN
U OTJIbIXa, PETYJIsipHas pu3ndecKasi akTUBHOCTh), C(HOPMUPOBAHHOCTHIO HAaBbIKA pedIieK-
CHH, IPU3HAHUEM CBOETO IpaBa Ha OUIMOKY M TaKOTO e MpaBa IPyroro YeloBeKa;

7) 3KoJI0THYecKoe BOCIUTAHHE:

OpHUEHTAIMEN Ha MPUMEHEHUE MaTEeMaTHYECKUX 3HAHUMN JJIs peLICHUs 3a1a4 B 001acTH
COXPAHHOCTH OKPY>KaloIllel Cpe/ibl, INTAHUPOBAHUS MMOCTYIIKOB U OLIEHKU UX BO3MOKHBIX
HOCJEICTBHUM AJIsl OKPYXKAIOIIEH cpeibl, 0CO3HAHUEM TII00aIbHOTO XapaKTepa SKOJIOTnde-
CKUX MPOOJIEM U MyTel UX pelIeHus;

8) apanTanus K M3MeHSIOIMMCS YCJIOBHSAM COUMAIBLHON U NPUPOAHOIi cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBUSAX HEOMPEACNEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO0 IESTebHOCTb, B TOM 4YHCJIE yMEHHE
YUUTBCS Y JIPYTHX JIIOJeH, MpHoOpeTaTb B COBMECTHOW AEATEIbHOCTH HOBBIC 3HAHMS,
HaBBIKU U KOMITETCHIIUU U3 OIBITA APYTHX;

HEOOXOUMOCTBIO B (JOPMUPOBAHMU HOBBIX 3HAHHUI, B TOM 4YHCle (OPMYIUPOBATH
U7IeH, MOHATHS, TUIIOTE3bl 00 O0BEKTaX U SABJICHUSAX, B TOM YHUCIIE paHee HEU3BECTHBIX,
0CO3HAaBAaTh Je(HUIIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE pas3-
BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTY-
alIo0 Kak BBI30OB, TPEOYIOIIUH KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMble PEUICHUS U
aecTBus, GOpMyIUPOBATH U OLICHUBATh PUCKU U TIOCTIEACTBUSA, POPMUPOBATH OTBIT.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3naBaTeabHBbIC YHUBEPCAJIbHBIE YUeOHbIE el CTBUA

Ba3oBble Jijornueckue 1eiicTBUA:

e BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMATUUYECKUX OOBEK-
TOB, TIOHSITHIA, OTHOIIIEHUN MEXTYy TOHITHIMHU, (POPMYITHPOBATH ONPEICICHHS TOHATHM,
YCTaHABIWBATH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIMN, OCHOBAHUS T 0000IICHUS U
CpPaBHEHMS, KpUTEPUHU MTPOBOJUMOIO aHAIIN3A;

e BOCIPUHUMATh, HOPMYIUPOBATH U MPEOOPA30BBIBATH CYKIEHUS: YTBEPAUTEIbHBIC
¥ OTpHUIIaTeIbHBIC, CIUHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

e  BBIBIISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaMMOCBSI3H U TPOTUBOPEYHS B (Pak-
Tax, JaHHBIX, HAOIIOCHUIX U YTBEPKICHUSX, IPEIaraTbh KPUTEPHUH J1JIs1 BHISBICHUS 3a-
KOHOMEPHOCTEUN U MPOTUBOPECUMH;

e JIETIATh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTHKH, IETYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUCHUH, YMO3aKJIFOUYEHHUH 110 aHAJIOTUH;

e pa3buparh AOKA3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHUN (MPSMbBIC U OT IPOTHB-
HOTO), TPOBOJUTH CAMOCTOSTEIBLHO HECIOXKHBIE JOKA3aTebCTBA MAaTEMAaTUYECKUX



(hakTOB, BBICTPANBATh ApTyMEHTAIUIO, TPUBOIUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHO-
BBIBATh COOCTBEHHBIC PACCY KICHUS,

e BBIOMpATH CHIOCOO penieHusl yaeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BEIOUpaTh Hanbojee MOAXOMAIINN ¢ YYETOM CaMOCTOSITEILHO BBIJICIEHHBIX
KPUTEPHUER).

ba3oBble ncciiegoBarTebLCKHe TeiiCTBUS:

e  HCITOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEILCKII MHCTPYMEHT NTO3HAHUS, (POPMYITH-
pOBaTh BOMPOCHI, GUKCUPYIOIITHE POTUBOPEUHE, MPOOIEMY, CAMOCTOSTEIILHO YCTaHABIIH-
BaTh HCKOMOE U JIaHHOE, (POPMHUPOBATH TUIIOTE3Y, ApTYMEHTUPOBATH CBOIO MTO3UITUIO, MHE-
HHE;

e MPOBOJUTH MO CAMOCTOATENIBHO COCTaBJIECHHOMY ILJIaHY HECJIOKHBIA IKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTEMaTHYECKOTO 00BEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOM;

e CaMOCTOSITENBHO (OPMYJIUPOBATH OOOOIIECHUS U BBIBOJABI IO pe3yJibTaTaM IPOBe-
NEHHOTO HAOJIIOICHMSI, UCCIICIOBAHUS, OIICHUBATH JJOCTOBEPHOCTH TMOJYYCHHBIX PE3YJIb-
TaTOB, BBIBOJIOB M 00OOIICHMI;

e MPOTHO3UPOBATH BO3MOXHOE Pa3BUTHUE MPOIECCA, a TAKKE BBIIBUIATh MPEANOIIO-
YKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

PabGora ¢ unpopmanmeii:

e BBUIBIIATH HEJOCTATOYHOCTh M M30BITOYHOCTH MH(OpPMAIIMHU, TAHHBIX, HEOOXOH-
MBIX JIJISl pEIICHUS 3a/1a4K;

e BBIOUpATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POpMa-
IIUIO0 Pa3IMYHBIX BUIOB U ()OPM MPEICTaBICHNUS,

e BBIOUpaTh opMy mpeacTaBiaeHUs HHGOPMAIIUUA U WLUTFOCTPUPOBATH pelliaeMble 3a-
Ja4M CXeMaMH, JuarpaMMaMu, THOW TpauKoi 1 nX KOMOWHAIUSIMH,

e OIICHUBATh HAAEKHOCTH MHPOPMAIUHA TIO KPUTEPHSIM, MPEIIOKEHHBIM yIUTEIIEM
iy chopMyIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE YHHMBeEpPCcaIbHbIE yYeOHbIe 1eHCTBUS:

e BOCHPHUHUMATH U (HOPMYJIUPOBATH CYXKICHHUS B COOTBETCTBUU C YCIOBUSMH H IIE-
JSIMU OOTIIEHNS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MTUCh-
MEHHBIX TE€KCTaX, /1aBaTh MOSICHEHUS IO X0y PEIICHUS 3aa9i, KOMMEHTHPOBATh MOTY-
YEHHBIN Pe3yJIbTaT;

e B X0/i¢ 00CYXXJIEHMS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOH TEMBI, MPO-
OJieMbl, peraeMoi 3a7a4yu, BbICKa3bIBaTh WJICH, HAIICJICHHBIC HA TTOUCK PEIICHUS, COIO-
CTaBJISITh CBOM CYXKJEHUS C CYXJICHUSIMH APYTHX YYACTHUKOB JHAIIOTa, OOHAPY>KHUBAThH
pa3IMuue U CXOACTBO MO3UIUH, B KOPPEKTHOU (hopMe (popMyJIMpOBaTh Pa3HOTIACHS, CBOU
BO3PKCHUS;



e TIPEACTABIIATH PE3YyJIbTATHl PEIICHUS 3a7a4M, SKCIIEPUMEHTA, UCCICIOBAHNUS, TIPO-
€KTa, CAaMOCTOSATEIHLHO BRIOUPATh (DOpMAT BHICTYIUICHHS C YU4ETOM 3a7a9 MPE3CHTAIlUN U
0COOEHHOCTEN ayJUTOpUN;

e TIOHMMAaTh M UCTIOJIB30BATh MPEUMYIIECTBA KOMAHTHOW U HHINBUTY ATbHOW PabOTHI
NPU PEIIeHUN YU4EeOHbIX MaTeMaTHYECKHX 3a71aY;

e TPUHUMATH IIEJIb COBMECTHOM JIEATEILHOCTH, TUIAHUPOBATH OPTaHU3AIMIO COBMECT-
HOU paboThI, pacTpeaeNsiTh BUABI PaOOT, TIOTOBAPUBATHCS, 0OCYKIATh TIPOIIECC U PE3YJIb-
TaT paboThl, 000011aTh MHEHHUS HECKOIBKHUX JIFOJICH;

e y4acTBOBaTh B IpynmnoBbiX ¢hopmax paboThl (00CyKaeHUsl, 0OMEH MHEHHUSIMU, MO3-
TOBBIE IITYPMBI U IPYTHUE), BBITIOTHATH CBOIO 9acTh pabOTHI M KOOPIMHUPOBATH CBOH JICHi-
CTBUSA C IPYTUMH YJICHAMU KOMAaH]IbI, OIICHMBATh KA4€CTBO CBOETO BKJIAJa B OOIIMIA TPO-
TYKT TI0 KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOJCHCTBUS.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBHUSA

Camoopranusanus:

e CaMOCTOSITENIbHO COCTABJISTH IIJIAH, AITOPUTM PEIICHUS 3a71a49H (WIJIA €T0 YacTh), BbI-
OupaTh CIOCOO PEIIeHUs C yIETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BOBMOXKHOCTEM,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOIHOHAIBHBII HHTEJIEKT:

e BIAJETh CIIOCOOAMH CAaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIeCcca U Pe3yIbTaTa pelle-
HUS MaTeMaTHYeCKOM 3aJa4u;

e TPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUU 3a]a4H, BHO-
CUTh KOPPEKTHUBEHI B ICATEILHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, HAWCHHBIX OLTHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

e OIIGHWBATh COOTBETCTBUE pe3yJibTaTa JEATEIHLHOCTH MOCTABICHHOW IIETTH U YCIIO-
BUSIM, OOBSCHSTh IPUYUHBI JOCTIKCHUS WJIM HEIOCTHIKEHUS II€JIU, HAXOJHUTh OIINOKY,
JaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xonIity o0yuyeHust B 7 kjiacce o0y4aromMiics MOJIYYUT CIEAYIOLIME MPEIMETHBIE pe-
3yJIbTaThI:

Yucaa v BBIYUCTCHUS

BoinonusaTe, coueTas yCTHbIE M MUChbMEHHBIE MPUEMBI, apu(PMETUUECKUE TEHCTBUS C
palMOHAIbHBIMU YUCIIAMH.

Haxonuth 3HaueHUs YUCIOBBIX BBIPAXKEHUM, MPUMEHATh Pa3HOOOpa3HbIe CIOCOObI U
npUEMBI BBIUMCIICHUS! 3HAYEHUN APOOHBIX BBIPAXKEHUM, coJlepKallluX OOBIKHOBEHHBIE U
JEeCSITUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (POPMBI 3aTTUCH YHCET K APYTOH (TpeoOpa3oBhIBAThH JECATHUHYIO
poOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YACTHOCTU B OECKOHEUHYIO
JECATUYHYIO IpOOb).



CpaBHHBAaTh U YIIOPSA0YMBATH PALIMOHAIBHBIE YHCIIA.

OKpyTisTh yuca.

BpINOMHATE NIPUKHUIKY M OLIEHKY PE3yJIbTaTa BBIYUCICHUM, OLICHKY 3HAYEHUN YACIOBBIX
BBIPQKCHUN. BBINOIHATE NEMCTBUSA CO CTENIEHAMU C HATYPAJIBHBIMU ITOKA3aTEIIAMU.

IIpuMeEHATH NPU3HAKYU ACIMMOCTH, PA3JIOKEHUE HA MHOKUATEIN HATYpPaIbHbIX YUCEIL.

Pemare nmpakTUKO-OPUEHTUPOBAHHBIE 33/1a4d, CBSI3aHHBIE C OTHOILICHHMEM BEIWYMH,
IIPONOPLMOHAIBHOCTBIO BEIUYUH, ITPOLIEHTAMH, UHTEPIIPETUPOBATH PE3YJIbTATHI PELICHNUS
3a]1a4 ¢ y4éTOM OIpaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB.

AsreOpandecKkue BbIPAKEHUS

Hcnonp30BaTh anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B MPO-
1[eCCe OCBOCHMS Y4eOHOTO MaTepuaia.

HaxoauTs 3HaueHns: OyKBEHHBIX BBIPAKEHUHN MPHU 3aJaHHBIX 3HAUCHUIX TIEPEMEHHBIX.

BoinonHATe npeoOpa3zoBaHUs LIETIOTO BbIPAXKEHUSI B MHOTOWIEH NPUBEACHUEM 110]100-
HBIX CJIaraéMblX, PACKPbITUEM CKOOOK.

BpInogHATS yYMHOKEHHE OJHOWIEHA HA MHOTOYWIEH U MHOTOYJIEHA HA MHOT'OYJIEH, IIPU-
MeHSTh (POpMYJIbI KBaJpaTa CyMMBbI M KBaIpaTa pa3HOCTH.

Ocyl1ecTBIATh Pa30KEHHE MHOTOYWIEHOB HA MHOKHUTEIIM C IIOMOIIbIO BEIHECEHUS 32
CKOOKH O0IIIEr0 MHOKUTENS, TPYIIUPOBKH CIaraéMblX, IpUMEHEHUs (OpMyJ COKpaLIEH-
HOT'O YMHOXECHHUS.

[TpumensTh MpeoOpa30BaHKs MHOTOUJICHOB IS PEIICHUs PAa3IMYHBIX 33/1a4 U3 MarTe-
MAaTHKH, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEHN C HATYpaJbHBIMU MOKA3aTEIIMU JIs IPeo0pa3oBa-
HUS BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pewmrars nuHENHbIE ypaBHEHUS ¢ OJJHOM IIEPEMEHHOM, IPUMEHSSI IPABUJIA TIEPEX0Ja OT
HCXOJHOTO YPAaBHEHHMsI K PaBHOCWIBHOMY e€My. IIpoBepaTh, ABISETCA JIM YHCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre MeTo bl IPU PELIEHUH JTMHEUHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupats mpuMepsl map YHCel, SBISIOMIMXCS PEIICHUEM JIMHEWHOTO YpaBHEHHS C
JIBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPJAWHATHOW IJIOCKOCTU IpadUK JUHEWHOTO YpaBHEHUS C ABYMsl mepe-
MEHHBIMH, TIOJIB3YSCh TpaUKOM, IPUBOJAUTH IPUMEPHI PELICHNS YPAaBHEHUS.

Pemate cucteMsl 1ByX JTMHEMHBIX YPABHEHUH € IBYMs [IEPEMEHHBIMH, B TOM YHCJIE IPa-
buyecku.

CocTaBisATh U pelaTh JUHEHHOE YPABHEHHE WA CHCTEMY JIMHEHWHBIX YPaBHEHUU 110
YCIJIOBHIO 33]]a4M, UHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4¥ I0JIy4YECHHBIN
pe3ynbTar.

DOyHKUNHA



N300paxkath HA KOOPAUHATHOMN MPSIMOM TOYKH, COOTBETCTBYIOIIME 33JJaHHBIM KOOP/IU-
HaTaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3aMTUCHIBATh YHUCIIOBBIE MPOMEXYTKH Ha anredpande-
CKOM SI3BIKE.

OTMeuaTrh B KOOPAWHATHOW IJIOCKOCTH TOYKM IO 3aJaHHBIM KOOPAWHATaM, CTPOUTH
rpaduku TUHEHHBIX QyHKIHN. CTpoUTh rpaduk GyHKIHNH Y = [X|.

OnuceIBaTh ¢ MOMOIIBIO (DYHKINUN W3BECTHBIE 3aBUCUMOCTH MEXKIY BETUUMHAMU: CKO-
POCTB, BpeMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTEIBLHOCTD, BPEMS,
00bEM paboTHI.

Haxonuth 3HaueHre QyHKIMHU 10 3HAYCHUIO €€ apryMeHTa.

[Tonumarts rpaduueckuii crocod mpeIcTaBieHUs U aHau3a UHPOpMalliu, U3BJIEKaTh U
MHTEPIPETUPOBATH MHPOPMALIHIO U3 TPadUKOB PEATHHBIX MPOIIECCOB U 3aBUCHMOCTEH.

K koniry oOyuenus B 8 kij1acce 00ydaronuiics NoJIy4uT CIEAYIONIUE TPEAMETHBIE pe-
3yJIbTATBHL:

Yucaa 1 BIYUCICHUSA

Hcnonp30BaTh HavabHbBIE MPEACTABICHUS O MHOKECTBE JEUCTBUTEIBHBIX YNCEIT IS
CPaBHEHHUS, OKPYTICHUS U BRIYUCICHUN, U300pakaTh NEHCTBUTEIbHBIE YUCIIa TOYKAMU Ha
KOOPAWHATHOM IIPSMOM.

[IpuMeHATh MOHSATHE ApUPMETHUECKOTO KBAJIPATHOIO KOPHS, HAXOAUTh KBaJpaTHbIC
KOPHH, UCTIONB3YSl IPU HEOOXOJUMOCTH KaJbKYJSTOP, BHIMOIHATH IPeoOpa3oBaHus BbI-
PaXXEHUM, COAEpKAIMX KBAIPATHBIE KOPHHU, UCIIOJIb3YsI CBOMCTBA KOPHEMN.

Hcnonp30Bath 3anmucy OOJBIIMX M MAJbIX YHCEN ¢ TOMOUIbIO AECITUYHBIX ApoOel U
crernenei uncina 10.

AureOpandecKkue BbIPAKEHUS

[IpuMeHATH MOHSATHE CTETICHHU C 1IEJIbIM TTOKA3aTeNeM, BBIMOJIHATH MPeoOpa3oBaHusl Bbl-
PaXXEHUM, COAEPKAIIUX CTEIIEHU C L[EIbIM II0OKa3aTEIIEM.

BoInonHATE TOXKIECTBEHHBIE MTPE0OPa30BaHUs PALIMOHANBHBIX BBIPAXKECHUI Ha OCHOBE
MpaBuJI IEUCTBUI HAJl MHOTOWICHAMH U alNTreOpanyecKUMHU IPOOSIMH.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensTh mpeoOpa3zoBaHUs BEIPAKEHUH AJIs PEIICHUs PAa3IUYHbIX 33/a4 U3 MaTeMa-
THKHW, CMEKHBIX IPEAMETOB, U3 PEAIbHON ITPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pewiars nuHeliHbIE, KBaIpaTHBIE YPABHEHUS U PALlMOHAJIbHBIE YPABHEHU S, CBOIAIIAECS
K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMs IIEPEMEHHBIMU.

IIpoBOAUTE IPOCTENIIINE UCCIAEA0OBAHNS YPABHEHUN U CUCTEM YPABHEHNW, B TOM YHUCIIE
C IpUMEHEHHEM TpadUUeCcKUX MpeACTaBIeHUH (yCTaHABIMBATh, UMEET JIU YPABHEHHE WU
CUCTEMa YpaBHEHHI pelleHus1, €CIM UMEET, TO CKOJIbKO, U Ipouee).

[lepexoauTh OT cIO0BECHOM (POPMYIMPOBKHU 3a/1a4u K €€ anredpandeckoi MoJeNu ¢ mo-
MOIIBIO COCTABJIEHUS YPAaBHEHUS WJIM CUCTEMBl YPaBHEHHI, HHTEPIIPETUPOBATH B COOT-
BETCTBUH C KOHTEKCTOM 33aJ]a4M IOJyYEHHBIN PE3yJbTaT.



[IpuMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHMS, OIICHKH, PEIIaTh JTHHEH-
HbIE HEPaBEHCTBA C OJJHOM MEPEMEHHON U UX CHCTEMBI, 1aBaTh rpapuuecKyto WLToCTpa-
IIUI0 MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[ToHuMaTh ¥ UCHONB30BATh (DYHKITMOHAJIbHBIE MOHSTHS U SA3bIK (TEPMUHBI, CHMBOJIUYE-
CKre 0003HAUYEHHUs), ONpeesaTh 3HaueHne GyHKIUH 110 3HAYCHUIO apTyMeHTa, ompeje-
JSITH CBOWCTBA (DYHKIMU MO €€ rpaduKy.

Ctpouts rpaduKu 3MeMEHTApHBIX PYHKIMNA BUA!

y =k/x, y=x2,y=x3.,y = x|, y = VX, OIICHIBATH CBONCTBA YNCIOBOH DYHKIMH IO €&
rpaduKy.

K koniry oOyuenus B 9 ki1acce 00ydaronuiics NOJIyYuT CIEAYIONIUE TPEAMETHBIE pe-
3yJIbTATHI:

Yucaa 1 BBIYUCICHUSA

CpaBHMBATh M YIIOPSIIOYMBATH PAlMOHAIIBHBIE U UPPALlMOHAIbHBIE YHUCIIA.

BoinonHsaTh apupMeTndecKkue 1eUCTBUS C pallMOHATBHBIMU YUCIIaMH, COUYETas! yCTHBIE
Y TUCbMEHHBIE TIPUEMBI, BBITIOJHATH BHIYUCIICHUS C HPPAIMOHAIBHBIMU YUCIIAMH.

Haxonuth 3HaueHUs CTENCHEH C MEeTBIMH MTOKa3aTeSIMU U KOPHEH, BRIYUCIISATH 3HAYEC-
HUS YUCJIOBBIX BBIPAKEHUU.

OKpyTisTh NEUCTBUTENbHBIC YMCIIA, BBIOJIHATh MIPUKUIKY pe3yjibTaTa BHIYMCICHUH,
OIICHKY YMCJIOBBIX BBIPAKCHUH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHeliHbIE U KBaJlpaTHBIC YPAaBHEHHs, YPABHEHUS, CBOISIINECS K HUM, MPO-
cTeimme 1poOHO-palliOHAIbHbIE YPaBHEHUS.

Pemate cuctemMbl 1ByX JIMHEWHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI JBYX
ypaBHEHUH, B KOTOPHIX OJHO YPaBHEHUE HE SBISCTCS JTUHEHHBIM.

Pemath TekcTOBBIE 33124 anreOpanyecKuM CrocoOOM € ITOMOIIBI0 COCTABICHUS ypaB-
HEHUS WU CUCTEMBI IBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBoaUTh MpOCTENIIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIIE
C MPUMEHEHHUEM IpapruecKuX mpeIcTaBlieHuil (YCTaHaBIMBaTh, UMEET JIU YPABHEHHE UIIH
CUCTEMa YpaBHEHUU PEIICHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOUEe).

Pemath nuHeliHbIe HEpAaBEHCTBA, KBapaTHbIE HEPABEHCTBA, M300paxaTh PELICHHE HE-
PABEHCTB HA YUCJIOBOU MPSIMOM, 3aMIMCHIBATh PEIICHHUE C TOMOIIbIO CUMBOJIOB.

PemaTe cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIUE KBaJl-
paTHOE HEPaBEHCTBO, U300paXkaTh PEIICHUE CUCTEMbl HEPABEHCTB HAa YHCIOBOM MPSAMOIA,
3aMUChIBaTh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKUNHA

Pacnio3naBath QpyHKIMN H3y4eHHBIX BUAOB. [I0Ka3bIBaTh CXEMaTHUECKH PACIOJIOKEHNE

Ha KOOPJIMHATHOU TJIOCKOCTH rpadukoB QyHKIMM Buaa: y =kx, y =kx + b, y =k/x, y =



ax2 + bx + ¢, y =x3, y =X, y = |x|, B 3aBHCHMOCTH OT 3Ha4CHHi K0IDDUIMEHTOB, OIIH-
ChIBAaTh CBOMCTBA (DYHKIIUA.

Crpouts 1 U300pakaTh CXEMATUYECKU IpapUKU KBaJIpaTUUHBIX (DYHKLUH, ONMCHIBATh
CBOMCTBA KBaIPAaTUUHBIX (PYHKLUHI IO UX rpapuKam.

Pacnio3naBaTh KBajpaTHUHyO (PyHKLIHIO MO QopMyJie, IPUBOIUTH IPUMEPHI KBaJpa-
TUYHBIX (PYHKIMN U3 peallbHOM KU3HU, (PU3UKH, TEOMETPHH.

Yucii0BbIe NMOCIE0BATEILHOCTH M IIPOIPECCHH

Pacnio3naBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IPOIPECCUU MPU Pa3HBIX CIIOCO-
0ax 3a1aHusl.

BbINOMHATE BBIYUCIIEHUS C UCTIONBb30BaHUEM (HOPMYII N-TO diieHa apu(METHYeCKOn U
r€OMETPUYECKON MTPOTPECCHUM, CYMMBI IIEPBBIX N YWICHOB.

N300paxaTh 4ieHbI NOCIEN0BATENBHOCTH TOUKAMHU Ha KOOPJUHATHOMN JIOCKOCTH.

Pemate 3a1a4n, CBI3aHHBIE C YUCIOBBIMU ITOCIIEI0BATEIBLHOCTIMY, B TOM YHCIIE 3a0a41
U3 pealIbHOM KU3HHU (C UCTIONIB30BAaHUEM KAJIbKYJISTOPA, HU(POBBIX TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJacce

Ne i/

HanmeHoBaHMe pa3aesioB U TeM
NPOrpamMMbl

KoanuecTBO 4acoB

KoHTpoJbHBIE
Bcero P
padoThI

IIpakTHYeckue
padoThbI

DJIEKTPOHHbIE
(uudposbIe)
o0pa3oBaTe/ibHbIE

pecypcbl

Yucna ¥ BeIYKUCIIEHUS. PaliioHaabHEIE
quciia

25 1

bubmunoreka LIOK

https://m.ed-
s00.1u/7f415b90

Anrebpanyeckue BbIpaXKEHUS

27 1

Bbubmunoreka LIOK

https://m.ed-
s00.1ru/7f415b90

YpaBHEHHUs U HEPABEHCTBA

20 1

but6mmoreka [IOK

https://m.ed-
s00.ru/7f415b90

Koopaunats! u rpadpuku. OyHKIHHA

24 1

but6mmoreka [IOK

https://m.ed-
s00.1u/7f415b90

[ToBTOpeHue n 06odIIEeHNE

bubmunoreka LIOK

https://m.ed-
s00.1u/7f415b90

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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8 KUIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBO 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcsbl

AnrebpanuecKue BHIPAXKCHHUS.
Anrebpanueckas 1poob

15 1

bu6mmoreka [IOK

https://m.ed-
500.1u/7f417af8

Yucna u BerancieHus. CTeneHs ¢ O EJIbIM
IIOKa3aTcjiIcM

but6mmoreka [IOK

https://m.ed-
s0o0.ru/7f417at8

Yucna u Beruncnenus. Kpaaparabsie KOpHU

15

Bbubmunoreka LIOK

https://m.ed-
s00.ru/7f417at8

YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbIe
ypaBHEHUS

15 1

bubmunoreka LIOK

https://m.ed-
500.1u/7f417af8

AnrebpanuecKue BHIPAXKCHHUS.
KBanpaThslii TpéxuiieH

but6mmoreka [IOK

https://m.ed-
500.1u/7f417af8

VYpaBHeHus 1 HeEpaBeHCTBA. HepaBeHcTBa

12 1

but6mmoreka [IOK

https://m.ed-
s00.ru/7f417at8

VYpaBHeHus u HepaBeHCTBA. CUCTEMBI
YpaBHEHUU

13

bubmunoreka LIOK

https://m.ed-
s00.ru/7f417at8

OyHk1uu. OCHOBHBIE TOHATHS

Bbubmunoreka LIOK

https://m.ed-
500.1u/7f417af8
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Oyukiun. YncaoBbie PyHKIHH

bubmunoreka LIOK

https://m.ed-
s00.ru/7f417af8

10

[ToBTOpeHME M 0000IIEHNE

bubmunoreka LIOK

https://m.ed-
soo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(ungposBbie)
oOpa3oBaTe/ibHbIE

pecypchl

Yucna v BeluuciieHus. JleHCTBUTEIbHBIE
yucia

bu6mmoreka [IOK

https://m.ed-
s00.ru/7f419d08

YpaBHEHHUS U HEPABEHCTBA. Y PAaBHEHUS C
OJIHOU IIEPEMEHHON

14

bu6mmoreka [IOK

https://m.ed-
$00.ru/7f419d08

YpaBHeHus u HepaBeHCTBA. CUCTEMBI ypaB-
HEHHI

14

Bbu6nuoreka [JOK

https://m.ed-
$00.ru/71419d08

YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa

16

Bbu6nmuoreka [JOK

https://m.ed-
s00.ru/7f419d08

DOyHKIMHU

16

bu6mmorexa [IOK

https://m.ed-
s00.ru/7f419d08

Yucaopwie MoCICaA0BaTCIBHOCTHU

15

bu6mmorexa [IOK

https://m.ed-
$00.ru/71419d08

[ToBTOpEHHE, 0000IIIEHNE, CUCTEMATH3AIIHS
3HAHUU

18

Bbu6nuoreka [JOK

https://m.ed-
$00.ru/71419d08

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYHEHUKA

I.B. Jopodees, C.b. CysopoBa, E.A. ByHnmoBu4 1 gp. Anrebpa 7,8, 9 knacc, - M.: MpoceeweHune, 2018

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. T.B. OJopodoees, C.b. CysopoBa, E.A. ByHnmoBu4 1 gp. Anrebpa 7,8, 9 knacc, - M.: MNpoceewteHune, 2018
2. Jopodees, I'. B. Anrebpa: anaaktnyeckne matepuansl ansa 7, 8, 9 knacca obuieobpasosartenbHbIX yupexaeHunii / /1.MN.Esctadbesa, A.M.Kapn.- M.: Mpo-

ceeweHmne, 2018.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

www.1lseptember.ru - Bce NpunoxKeHusa K rasete «lceHTAbpA»
http://school-collection.edu.ru — eguHas Konnekuma LMdpPoBbIX 06pasoBaTe/IbHbIX PECYPCOB
http://www.uroki.net/docmat.htm - gna yuntens matematnkm, anre6pbl 1 reomeTpumn
http://matematika-na5.narod.ru/ - matematuka Ha 5! CainT ana yumtenein mateMatmkm
http://www.alleng.ru/edu/math1.htm - K ypoky maTemaTtunku

http://www.uchportal.ru/ - yanutenbckuit noptan



http://nsportal.ru/ - counanbHasn cetb paboTHUKOB 06Pa3oBaHNA
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