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HosicHuTeIbHASA 3aNIHCKA

AnreOpa sIBISIETCS OJHUM U3 OTIOPHBIX KypCOB OCHOBHOTO 00mIero oOpa3oBaHusi: OHa oOecreynBaeT U3y4yeHue APYruX AUCHUILUINH, KaK €CTeCTBEHHO-
HAy4YHOTO, TaK U TYMaHUTApHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TPOJIOJDKEHUSI 00pa3oBaHMsl M B IMOBCEIHEBHON >KM3HU. Pa3BuTHe y 00ydarommxcs
HAYYHBIX IPEACTABICHUH O MPOUCXOKIECHUH U CYIIIHOCTH aNre0pandyeckux abCcTpakuuid, Criocode OTpaykeHUsl MaTeMaTHYeCKOM HayKOH SIBJIGHUH U MPOLIECCOB B
MPUPOJIC U OOIIECTBE, POJIM MATEMATHYECKOTO MOICTTMPOBAHNS B HAYYHOM NIO3HAHHUHU M B IPAKTHUKE CIIOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS U
Ka4eCTB MBIIUICHUS, HEOOXOMUMBIX Ul alaliTallid B COBPEMEHHOM IippoBoM obmecTBe. M3ydenne anreOpbl oOecrieunBaeT pa3BUTHE yMEHHUs HAOIIOAATH,
CpaBHUBATh, HAXOAWUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHYHOCTH MBIIUICHHS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBUS U BBIBOJBI,
dbopmymupoBath yrBepxkaeHus. OcBoeHHE Kypca anreOpbl 00ecTieYMBaeT pa3BUTHE JIOTHUECKOTO MBIIUICHUS! 00yJarOIIUXCs: OHHU HCIIOJIB3YIOT IeAYKTUBHBIC U
WHJIYKTUBHBIE PACCYXJICHUs, 000OIEeHNEe M KOHKpPETHU3aInio, aOcTparupoBaHue W aHaioruio. OOydeHue anreOpe mpesnoaraeT 3HAYUTEIbHBIA O0BEM
CaMOCTOSITEIIbHON JEATEITBbHOCTH 00YJaIONINXCsl, TIOATOMY CAMOCTOSTEIFHOE PEIICHUE 33/1a4 SBIISICTCS pea3alieil eI TeIbHOCTHOTO MPUHITUIA 00yICeHHSI.

B ctpykType mporpamMMbl yaeOHOTO Kypca «Anredpay Uit OCHOBHOTO 00IIEro 00pa3oBaHMsi OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIHHO-METOMYECKIE
THAA: «YUHca U BEIYUCIIECHHS», «ANreOpandeckre BEIpaKCHUD», «YPaBHEHUS 1 HEPABEHCTBAY, «DyHKIum». Kakaas u3 9THX coaepKaTeabHO -METOIMUECKIX
JVMHANA pa3BUBACTCS Ha MPOTSDKEHUH TPEX JIET U3yYSHHS Kypca, B3aUMOJICUCTBYS C APYIHMMHU €To JIMHUAMH. B Xoze u3ydeHus: yaeOHOro Kypca 00yqaronmmcst
MIPUXOJIUTCS JIOTHIECKH PACcCyX AaTh, HCIOIH30BATh TEOPETHKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M ¢ 3TUM B Mporpammy ydeOHOTO Kypca «Anredpa» BKIIOYCHBI
HEKOTOPBIE OCHOBBI JIOTHKH, TPE/ICTABICHHBIE BO BCEX OCHOBHBIX pa3zieflaX MaTeMaTHYeCKOTO 0Opa30BaHMUs U CIIOCOOCTBYIONINE OBJIAJICHUIO 00YYat0 ITUMHUCS
OCHOB YHHMBEpPCAJILHOTO MaTeMaTHYecKoro s3bika. ComepKaTelnbHONH U CTPYKTYpHOH OCOOGHHOCTBIO Yy4eOHOTO Kypca «AunreOpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanue muHUN «UHcaa W BBIYHACICHUSD) CIY)KUT OCHOBOW JUTS JAadbHEWIIETO0 M3y4eHHS MATEMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYJarOIIUXCS
JIOTMYECKOTO MBIIIICHUS, (POPMUPOBAHHIO YMEHHS IOJb30BAThCA AITOPUTMAMHM, a TAKXKE MPUOOPETEHHIO NPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX [UIs
[IOBCEJHEBHOM KM3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOI'O OOILEro 00pa3oBaHMsI CBA3aHO C PALMOHAIBHBIMHM U UPPALMOHATIBHBIMU YHMCIAMH,
(bopMupOBaHHUEM MPEACTABIECHUN O IEHCTBUTEIBHOM YHCIIE. 3aBEPIIEHUE OCBOECHUS YUCIOBOM JIMHUM OTHECEHO K CPEHEMY 001eMy 00pa30BaHMIo.

Copnepxanue AByX anreOpamdeckux JMHUN - «AnreOpandeckue BBIPDAKEHUS» M «YPaBHEHHMs M HEPAaBEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Y
oOyyaromuxcs MaTeMaTHYEeCKOro anmnapara, HeoOX0JUMOro Il pelIeHHs 3aa4 MaTeMaTUKH, CMEXHBIX ITPEIMETOB U IPAK TUKO-OPUEHTUPOBAHHbIX 3a7a4. Ha
YPOBHE OCHOBHOIO 001Iero oOpa3oBaHMs y4eOHBIM Marepuan IPYNIHPYETCs BOKPYI PALMOHAIBHBIX BBbIpAKEHHH. Anredpa IEMOHCTpUpPYET 3HAu€HHE
MaTeMAaTUKU KakK s3bIKa JJIs1 IOCTPOEHUS] MaTeMAaTUYECKUX MOJIeJIeH, OMMCaHus MIPOLECCOB U SBJIEHUH pealbHOro Mupa. B 3amaun oOydeHus anredpe BXOAAT
TaKXKe JajbHeilee pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAUMOro, B YaCTHOCTH, JJIsl OCBOCHHUS Kypca MH(POPMATUKU, U OBJIQJICHUE HaBBIKAMU
JeTyKTUBHBIX paccyxaeHuil. [IpeobpazoBaHne cMMBOJIbHBIX (POPM CLIOCOOCTBYET pa3BUTHIO BOOOPAXKEHUs, CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue QpyHKIHMOHAIbHO-TpaUUecKOi JIMHUM HAlleJIeHO Ha MOoJyuyeHHe O0ydarouMMHcs 3HaHUNH O QYHKIUSAX KaK BaXHEHIIeW MaTeMaTH4ecKon
MOJIENU JUIsl ONIMCAHMSI U UCCIIEOBAaHUS Pa3sHOOOpPA3HbIX NMPOLIECCOB U SABJIECHUHM B Ipupoae u oduiectBe. M3yueHne maTepualia criocoOCTBYeT Pa3BUTHIO Y
oOyyJaromuxcs yMEHUS UCIOJIb30BATh Pa3InYHbIE BHIPA3UTENIbHBIE CPEJICTBA SI3bIKA MAaTEMATUKH — CIIOBECHBIE, CHMBOJIMYECKUE, rpaduyeckre, BHOCUT BKJIa/ B
(dbopMupoBaHue NPEACTaBICHUIN O POJIM MAaTEMAaTUKU B Pa3BUTHUHU LIMBUIIM3ALUU U KYJIbTYPHI.

CornacHo yuebHOMy aHy B 7—10 kmaccax m3yuaercs yueOHbIM Kypc «AnreOpa», KOTOPBIA BKIIIOYAET CIEAYIOIME OCHOBHBIE Pa3JieNibl COAEPKAHUS:
«Yucna u BEIYMCICHUA», «AJreOpandeckue BhIpaKeHHUs», «YpaBHEHHUS U HEPaBEHCTBa», «DyHKIIUN.

Ha u3ydenue yueOHoro kypca «Anredpa» orBoaurcs 510 yacos: B 7 kiacce — 102 vaca (3 vaca B Hezeno), B 8 kinacce — 102 yaca (3 yaca B Hezeno), B 9
knacce — 102 yaca (3 gaca B Hezeno), B 10 kiacce — 102 yaca (3 vaca B HefIemI0).



Coaepixkanue o0yueHust
7 Kaace

Yucsia 1 BBIYUCIEHUS

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEX0a OT OJHOW (Gopmbl 3amucu aApobeit k npyroil. [loHATHE pamMOHAIBHOTO YHCIA, 3alUCh, CPABHEHHUE,
YIOPSAJ0YNBAHUE PATMOHATILHBIX YHCENI. ApHPMETUIECKUE ISHCTBUS C pallMOHATLHBIME YKciIaMu. Perenue 3a1a4 u3 pealbHON IPAKTHKU HA 9YaCcTH, HA JPOOH.

CreneHnb ¢ HaTypaJIbHBIM [IOKa3aTeeM: Ollpe/ieieHne, IpeoOpa30BaHUe BHIPAKEHUI Ha OCHOBE OIIPEJIENICHHUs, 3auch 00bLuX yucel. [IpoueHTsl, 3anuch
MIPOIICHTOB B BUJIE APoOU U IpoOU B BUJIE MTPOLICHTOB. TPpH OCHOBHBIE 33J]a4M Ha MPOIEHTHI, PEIICHHE 3a7a4 U3 PeaTbHON MPAKTUKU.

[IpuMeHeHnne npu3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOYKUTEIIA HATYPATIbHBIX YUCE.

PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE MpsiMasi U 0OpaTHast MPOTOPIHUOHATBHOCTH.

AJiredpanyeckue BbIpaskeHUsl

[TepemeHnHbIe, YMCIOBOE 3HAYCHUE BHIPAXKEHHS ¢ NepeMeHHOu. [lomycTuMblie 3HaUeHHs TiepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXIY BEIMYNHAMHU
B BUjie popmynbl. Beraucnenus no hopmynam. [IpeoOpa3zoBanrue OyKBEHHBIX BBIPAKEHUH, TOXKJIECCTBEHHO paBHBIC BRIPAXKEHUS, MPaBHIIa TPeoOpa30B aHUs CyMM
Y TIPOU3BEICHUH, TTpaBUiIa PACKPHITUSI CKOOOK U TIPUBEICHUS TIOI0OHBIX ClIaraeMbIX.

CBolicTBa CTEMEHH C HATYpaJIbHBIM MOKa3aTEIEM.

OpHounenbl 1 MHOTOUIeHbl. CTeneHb MHOrowieHa. CiokeHue, BblUMTaHUuE, YMHOKEHHE MHOTOWIEHOB. DOpMYyIibl COKpPAIIEHHOTO YMHOXKEHUS: KBaApar
CYMMBI M KBaJjpaT pasHocTu. DopMyiia pa3HOCTH KBaApaToB. PaznokeHne MHOrOWIEHOB Ha MHO KUTEJIH.

YpaBHeHHUsI M HEPABEHCTBA

VYpaBHeHue, KOpeHb ypaBHEHUS, TIPaBUIIa MPeoOpa3oBaHMs ypaBHEHUsI, PABHOCUILHOCTh YPaBHEHUM.

JIuHeitHOE ypaBHEHHE C OJHOM MTEPEMEHHOM, YMUCII0 KOPHEW JIMHEHHOTO YPaBHEHU S, PEIICHUE TMHEUHBIX ypaBHEHU . COCTaBJIEHHE YPABHEHUN IO YCITIOBHIO
3a7a4d. PeleHre TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPaBHEHUH.

JluneliHOoe ypaBHEHHUE C IBYMS TTIEPEMEHHBIMU 1 ero rpaduk. CucreMa IByX TUHEHHBIX YPaBHEHUN ¢ IBYMS IepeMEHHbIMU. Pemenne cucreM ypaB HeHUH
crioco6oM nojicTaHOBKH. [Ipumeps! pereHus TEKCTOBBIX 33aa4 ¢ TOMOIIbIO CUCTEM YpaBHEHHUH.

D yHKUUHA

Koopaunara Touku Ha nipssmoil. Yucnossie npoMexxyTKU. PaccrosHue Mex 1y 1ByMsi TOUKaMHU KOOPAWHATHOW MTPSIMOM.

[IpsimoyronbpHas cucrema koopaunHat, ocu OX u Oy. Abcuucca W OopaMHATa TOYKM HAa KOOPAWMHATHOW IUIOCKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX
dbopmynamu. Urenne rpadukoB peanbHbIX 3aBucuMocTed. [lorstue ynkmuu. ['paduk Gynkuuu. CroiictBa hynkuuid. Jlunerinas ¢pyaknus, e€ rpaduk. ['paduk
¢dbyaknuu y = |x|. ['paduueckoe penieHue TMHESHHBIX YPaBHEHUH M CUCTEM JIMHEWHBIX YpaBHEHUH.

8 kiacc

Yucsia ¥ BBIYUCTICHUSA

KBanpatublit kopeHb u3 uncna. [lonsitue o0 uppannoHanbHoM yucie. Jlecarnynbie NMPUOTMKEHUS UPPAMOHAIBHBIX uncen. CBoiicTBa apudMeTnyecKux
KBaJIPATHBIX KOPHEH U UX MPUMEHEHHE K MPeoOpPa30BaHHIO YHUCIOBBIX BHIPAKEHUH U BhIYHCIECHUSAM. [leficTBUTENbHBIE YUCIIA.

Crenensb c 1eNbIM TIOKa3aTeneM U e€ cBoicTBa. CTaHAapTHas 3alUCh YHUCIIA.

AuaredpanyecKkue BbIPaKeHH

KBagpatHblii TpEXuiieH, pa3ioKeHUE KBAIPaTHOTO TPEXUJIEHA HA MHOKHUTEIIH.

AnreOpandeckast J1poOb. OcHOBHOE CBOICTBO anreOpamdeckoit apoOu. CrokeHue, BBIYUTAHUE, YMHOXXEHHE, JIeJIEHHE anreOpandyeckux JIpoOeH.
PanmonanbHbIe BRIpOKEHUS U UX IPe0Opa3oBaHue.

YpaBHeHHUS U HEPABEHCTBA



KBanpataoe ypaBHeHue, Gpopmysna KOpHeH KBaapaTHOTO ypaBHeHHs. Teopema Buera. PenieHue ypaBHEHUH, CBOISIIMXCS K JTMHEHHBIM M KBaJpaTHBIM.
[TpocTeiimme qpoOHO-palMOHATBLHBIE YPAaBHEHHS.

I'paduueckas nHTEpHpETAlMsl YpaBHEHUH C JBYyMS IEPEMEHHBIMU U CUCTEM JIMHEWHBIX YPaBHEHUN C IByMs IepeMEeHHbIMU. [IpruMepsl pemeHus cucTeM
HEJIMHEUHBIX YPABHEHUH C ABYMs [IEPEMECHHBIMM.

Pemienne TeKCTOBBIX 3a1a4 aNreOpanvdecKuM CIioCOOOM.

Hucnossle HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 01HOM epeMeHHOM. PaBHOCHMIIBHOCTE HEpaBEHCTB. JINHEHbIE HEPABEHCTBA C OJHOW ITIEPEMEHHOM.
Cucrembl TUHENMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

DyHKUUHA

[Tonsarue pynkuuu. O61aCTh ONIPEIETICHUS U MHOKECTBO 3HaUeHHH (yHKIMU. CriocoOb! 3a1aHus PyHKITHIA.

I'paduk pynkuuu. UYrenue cpoiictB pyHKIUH N0 e€ rpaguky. [Ipumepsl rpagukoB GyHKINN, OTPaKaAIOUIUX PEaJIbHbBIE MPOIIECCHI.

OYHKIMH, OMHCHIBAIONIAE MPIMYIO H OOPATHYIO MPOMOPIHOHATBHBIE 3aBHCHMOCTH, uX rpadukn. ®ynkmun y = X2,y = X%,y = VX, y=|x|. ['paduueckoe
pelIeHNe YPAaBHEHUI U CUCTEM YPABHEHHH.

9-10 kJacesl

Yucsa v BbIYUCTICHUSA

PanmonanpHble ynclia, UppallMOHAIBHBIE YHCIIAa, KOHEYHbIE U OECKOHEUHBIE AeCATUYHBIE APOoOU. MHOXKECTBO EHCTBUTENBHBIX YHUCEN, JEHCTBUTEN bHbIE
qrciia Kak 0ECKOHEUHbIe JIeCATUUHbIE IpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JI€HCTBUTENBHBIX YHCET U KOOPIAUHATHON MPSIMOI.

CpaBHeHUE IeHCTBUTENBHBIX YK CEN, apudMeTndeckre IeiCTBUS C IeHCTBUTEIbHBIMU YHCIIaAMU.

Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA, [UTUTETLHOCTD MTPOLIECCOB B OKPYXKAIOIIEM MHpE.

[TpubmmkE€HHOE 3HAUeHNE BETMYUHBI, TOUHOCTD MpuOImkenus. Okpyrienue yncen. [Ipukuaka u olieHKa pe3ylbTaToB BIUMCICHUN.

YpaBHeHHUs] U HEPABEHCTBA

JIuneiiHoe ypaBHeHue. PenieHne ypaBHEHHH, CBOAIINXCS K TUHEHHBIM.

KBanparnoe ypaBHeHue. Pemienue ypaBHeHU#, CBOASIIMXCS K KBaJpaTHbIM. bukBaapaTtHoe ypaBHeHue. [Ipumepbl pelieHusi ypaBHEHUN TpeTbe U
4eTBEPTOM CTENEHEHN Pa3IOKEHUEM Ha MHOXKHUTEIIH.

Pemienune 1poOGHO-paliMOHaIBHBIX YpaBHEHHH. PelieHne TeKCTOBbIX 3a1a4 aaredpanuyeckuM METOI0M.

VYpaBHeHHe C JIByMs IEpeMEHHBIMU U ero rpaduk. PemieHne cucreM AByX JMHEWHBIX YpaBHEHUH C AByMs IepeMEeHHbIMU. PerieHue cucrem IByX
YpaBHEHMH, OJTHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe — BTOpoii creneHu. I'paguueckast HHTEpIIpeTalys CUCTEMbl YpaBHEHHUH ¢ ABYMsI IEPEMEHHBIMU.

Pemienune TekcTOBBIX 3aa4 anreOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue nmHENHBIX HEPAaBEHCTB C OJIHOM NEPEMEHHOM. PelleHne cUCTeM JIMHEHHBIX HEPaBEHCTB C OJHOW nepeMeHHOH. KBaapaTHele HepaBeHCTBA.
I'paduueckast UHTEpIIpETALUS] HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMsI IEPEMEHHBIMU.

DyHKUUH

KBanpatnunas ¢pyHkius, e€ rpaguk u coiictsa. [lapabosna, KoopAUHATH BEPIIUHBI TapadoJibl, 0Cb CUMMETPUU TapadoIbl.

I'paduku Gyskrmit: y = kx, y = kx + b, y = k/x, y = x%, y = \x, y = [x|, u ux cBoiicTBa.

YuciioBble M0OCJIEI0BATEILHOCTH U MPOrPECCUH

[ToHsiTHE YMCIIOBOM TOCIEOBATEILHOCTH. 3a/laHUe MOCIIeI0BAaTEIbHOCTH PEKYPPEHTHOM hopMyroit u popMyInoil N-To uieHa.

Apugpmernueckas 1 reoMmeTpudeckas nporpeccuu. @opmyinsl N-ro uieHa apupMeTHUECKOH U TeOMETPHUUECKOM MPOrpeccuii, CyMMbI MEPBBIX N YICHOB.



N300paskenue 1wieHOB apuPMETUIECKON 1 T€OMETPUIECKOM MPOrpeccHii TOUKaMu Ha KOOPAMHATHOM TIOCKOCTH. JIMHEHHBIN U AKCTIOHEHIUATBHBIA POCT.
CrnosxHbI€ POLIEHTHI.

B nepsom nomyroauu 10 kiacca OTBOAUTCS BpeMsl Ha H3ydeHUE Hanboiee CI0KHBIX TeM 9 Ki1acca Ui JAHHOTO COCTaBa 00y4arOIIUXCs 0 BBIOOPY YUUTEIS.
Bropoe nonyroaue 10 kinacca OTBOAUTCS HA TIOBTOPEHUE U CUCTEMATU3ALUIO BCETO Kypca B LIEJIOM.

IInanupyemMble pe3yJibTaThl 0CBOCHHS IPOrPpaMMBbl Y4eOHOI0 Kypca «AJredpay»
HA YPOBHE OCHOBHOI0 0011ero 00pa3oBaHust
JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yIbTaThl OCBOEHUS MPOTrpaMMbl y4eOHOTO Kypca «Anredpa» XxapakTepU3yroTCs:

1) naTpuoTHYECKOE BOCIIUTAHNE:

MIPOSIBIIEGHUEM MHTEpeca K MPOLIJIOMY M HACTOSALIEMY POCCUHCKON MaTEMaTHKH, IIEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHHSIM POCCUICKUX MAaTEMaTUKOB U
pOoCcHiicKON MaTeMaTUYECKOM IIKOJIbI, K UCIIOIb30BAHUIO 3TUX JOCTWKEHUH B IPYTMX HayKaxX U MPUKIAJHbIX cdepax;

2) rpaIaHCKOe U JYXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJHEHHIO O0S3aHHOCTEN IrpakJaHNHA M peaju3aliil ero mpas, MPeJCTaBICHHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIEHUH, MPOLEAYp I'pa)IaHCKOTro oOImiecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIEHUIO ITHYECKUX MpoOieM,
CBSI3aHHBIX C MIPAKTUYECKUM MIPUMEHEHUEM JOCTH)KEHUI HAayKH, 0CO3HAHHEM Ba)KHOCTH MOPaIbHO-3TUYECKUX IPUHIIUIIOB B AEATEILHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTMBHOE Y4YaCTHE B PCIICHUHU IMPAKTUYECKHUX 3a7a4 MAaTEMaTHYECKOW HaIpPaBICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMATHYECKOTO
00pa30BaHus Ha MPOTSKEHUU BCEH JKMU3HU /ISl YCIEHIHON MPO(eCCUOHAIBHON EATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUIYAIbHON TPAEKTOPUH 00pPa30BaHMUs U AKU3HEHHBIX IUIAHOB € Y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) rcTeTHYecKOe BOCIIHTAHUE:

CIOCOOHOCTBIO K AMOIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHATHIO MaTEeMaTHYECKUX OOBEKTOB, 3ajay, PEIIEHUH, pacCyXAEeHUH, YMEHUIO BUICTbH
MaTEeMaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMSI:

OpHUEHTAaIed B AEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAaydHBIX IPEICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YeNIOBEKa, MPUPOJBI U
oO1iecTBa, MOHUMAaHUEM MaTEMaTUYECKON HayKH Kak cepbl 4eI0BEUECKOH AEATEIIbHOCTH, 3TAloB €€ Pa3BUTHUS U 3HAUUMOCTH JUIsl pa3BUTHS LIMBUIIM3ALINY,
OBJIAJICHUEM S3bIKOM MAaTEMaTHUKU U MaTEMaTU4ECKON KyJIbTYpPOH KaK CPEACTBOM IIO3HAHUS MUpPA, OBJIAJACHUEM MPOCTEUIIMMH HaBbIKAMH HCCIIEJOB ATEIbCKOM
NESITEIbHOCTH;

6) ¢pusnueckoe BocnuTanue, GopMUPoOBaHNe KYJIbTYPbI 3/I0POBbSI H IMOIMOHAJIBLHOTO 0JIATONIOIyYHsI:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYeCKUE 3HAaHUS B HHTEpPECax CBOEro 370pPOBbs, BEAEHUS 3I0pOBOro oOpa3a JKHU3HU (340pOBOE IHUTAHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUH U OT/AbIXa, peryisipHas (pu3nueckas akTUBHOCTB), CHOPMHUPOBAHHOCTBHIO HaBbIKA Pe(ICKCUH, IPU3HAHUEM CBOETO IpaBa Ha
OLIMOKY U TAaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0JIOrHYecKoe BOCIUTAHHE:

OpHUEHTaIel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAaHUH JUIsl pelIeHus 3a7ay B 00JaCTH COXPaHHOCTH OKPYXKAIOIIEeH cpesbl, IUIAaHUPOBAHUS MTOCTYITKOB U
OLIEHKU MX BO3MOXHBIX MOCIEICTBUI JJIsl OKpYXKarolel cpesibl, 0CO3HAaHHEM ITI00AIbHOTO XapaKTepa 3KOJIOTMYECKUX MPoOIeM U MyTel UX pelieHus;

8) amanTanus K H3MEeHSIONMMCH YCJIOBUAM COIUAIBLHON M MPUPOAHON Cpeabl:



TFOTOBHOCTBIO K JICHCTBUSM B YCIIOBUSAX HEOIPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Epe3 MPaKTUYECKYIO JIEATEIbHOCTh, B TOM
YHCIIe YMEHUE YUUTHCS Y APYTUX JIIOJeH, TpUoOpeTaTh B COBMECTHON AEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3 OTIBITA IPYTUX;
HE00X0AMMOCTHIO B (POPMUPOBAHUH HOBBIX 3HAHHMA, B TOM YHCiIe (POPMYIUPOBATH UJICH, TOHITHS, TUIIOTE3bI 00 0OBEKTAaX U SBJICHUAX, B TOM YHCIIE paHee
HEM3BECTHBIX, 0CO3HABATH JAC(UIIMTH COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IUIIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPHHHMATH CTPECCOBYIO CHUTYAIMIO KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMBbIE PEIICHHs U ACHCTBUS, (GOPMYIHPOBATH U OLEHUBATH PUCKU U MOCIEACTBUS, (OPMUPOBATH OTIBIT.
METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIC yHHBepPcaibHbIe YueOHbIe JeliCTBUSA
Ba3oBble 1ornyeckue geiicTBus:
BBISIBJISITh U XapakTEpU30BaTh CYLIECTBEHHbIE NPHU3HAKM MaTEMAaTUYECKUX OOBEKTOB, MOHSATHH, OTHOIIEHUNH MEXIy HOHSATUSIMH, (OPMYyIUpOBATh
onpejieNieHus IOHATUMN, YCTaHABJIMBATh CYLLECTBEHHBIN NMPU3HAK KJIAaCCU(PUKALIMU, OCHOBAHUS JUIsl 0000IIEHNS U CPAaBHEHUS, KpUTEPUU IPOBOAUMOTO aHAIM3a;
BOCIIPUHUMATh, GOPMYIUPOBATH U IPEOOPA30OBHIBATH CY)KJICHUS: YTBEPAUTEIbHBIE U OTPULATENbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHbIE;
BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUMS B (paKTaX, JaHHBIX, HAOIIOACHUAX U YTBEPXKJIEHUSX, MTpeiaraTb KpUTepUu JJs
BBISIBJICHHS] 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JieNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, ACTYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHHH, yMO3aKIIIOUEHUH TI0 aHAJIOTHH;
pa3buparh 0Ka3aTelbCTBA MAaTEMaTUYECKUX YTBEPKACHUHM (MpsiMble W OT MPOTHUBHOIO), MPOBOJUTH CAaMOCTOSITENIbHO HECIOKHBIE JOKa3aTesIbCTBA
MaTeMaTH4eCKUX (aKTOB, BBICTpaUBaTh apryMEHTAIINIO, IPUBOIUTH IPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHbBIE PACCYXKIACHMUS,
BBIOMpaTh crioco0 pemieHust ydeOHo# 3ajaun (CpaBHUBAaTh HECKOJIBKO BAPUAHTOB PEIIEHUs, BBIOUPATh Hanbojee MOoAXOMAUIUN ¢ yUETOM CaMOCTOSATEIBHO
BbIJICTIEHHBIX KPUTEPUEB).
ba3oBble nccienoBarebcKue 1eHCTBUSA:
UCIOJb30BAaTh BOIPOCHl KaK MCCIENOBATENIbCKUNA HMHCTPYMEHT MO3HaHMA, (OPMYJIUpPOBAaTH BOMPOCHL, (HUKCHUPYIOLIUME IPOTHBOpEUYUE, MpoliemMy,
CaMOCTOSTEJIBHO YCTaHABIUBATh UCKOMOE U JaHHOE, (POPMUPOBATh TUIIOTE3Y, ApIYMEHTUPOBATh CBOIO MO3ULIMIO, MHEHHUE;
IPOBOJUTH [0 CAMOCTOSITEJIbHO COCTaBIEHHOMY IUIaHY HECJIOXKHBIM SKCHEpUMEHT, HEeOOJIbLIOE HCCIe0BaHUE II0 YCTAaHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTH4eCKOT0 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXy CO0O0I;
CaMOCTOATENIBHO (popMysMpoBaTh 000OIIEHHS M BBIBOJBI 10 pe3yibTaTaM IPOBEAEHHOIO HAOIIOAEHUS, MCCIEIOBaHUs, OLEHMBATh JOCTOBEPHOCTH
IIOJIy4EHHBIX pe3yJbTaToOB, BBIBOJAOB 1 0000LICHNUI;
IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, @ TAK)KE BBIABUIATH IIPEIIIOJIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSX.
PatGora ¢ undopmanmeii:
BBISBJIATh HEIOCTATOYHOCTh U U30BITOYHOCTh HH(POPMALIMH, JTAHHBIX, HEOOXOUMBIX JJIS PEIICHUS 3a/1auu;
BbIOMPATh, AHATU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALMIO pa3IMYHbIX BUJOB U (POPM IpeCTaBICHHUS;
BbIOMPATh (hOpMY MpeAcTaBIeHUS HHPOPMALIMU U WILTIOCTPUPOBATh pellacMble 3aJaul CXeMaMH, AUarpaMMaMuy, HHOM rpaduKoi U X KOMOMHALUAMY;
OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO KPUTEPHSAM, MPEATI0KEHHBIM YUUTEIEM U cHOPMYITHMPOBAHHBIM CAMOCTOSATENIBHO.
KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIC y4eOHbIC JCHCTBHUSA:
BOCIPUHUMATh M (POPMYIHUPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBUSAMH U LEIAMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U TUCBMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS IO X0y PEILIEHUS 33Ja4d, KOMMEHTHUPOBATh MOJIY4YEHHBIN pPe3yNbTarT;



B XoJ€ OOCYXJIEHHs 3a/aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbI, MPOOIEMBbI, peIIacMoi 3a/1a4M, BBICKAa3bIBaTh WJCH, HAIlCJICHHBIC Ha MOMCK
peLIeHH s, COMOCTABIATh CBOU CY)KICHHUS C CY)KICHHUSAMHU JPYTHX YYACTHUKOB JMAIOra, 0OHApY)KMBATh Pa3IM4Ke U CXOJCTBO MO3MIIMH, B KOPPEKTHOW (hopme
(bopMynHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKECHHUS;

MPEJCTABIATh PE3yJAbTAaThl PEHICHUsS 3a7aud, SKCIIEPUMEHTA, UCCIEAOBAHUS, MMPOEKTa, CAMOCTOSTEIBHO BBIOMpPATh (hOpMAT BHICTYIICHHA C YU4ETOM 3ajad
IIpe3eHTAlN U OCOOCHHOCTEN ayIUTOPUH;

MMOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBUAYaJIHbHON PaOOTHI IPU PEHICHUU YIeOHBIX MaTeMaTHUECKUX 3a1ad;

NPUHUAMATh 1] COBMECTHOH JEATENIbHOCTH, TUNIAHUPOBATH OPraHU3alMI0 COBMECTHON PabOTHI, paclpenensTh BUABI padoT, JOTOBApUBATHCS, 00CYXKIATh
MPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX JIFO/ICH;

y4acTBOBAaTh B TIPYHNOBBIX (opmax paboThl (0OCyXkAeHHsS, OOMEH MHEHMSIMHM, MO3TOBbI€ IITYpMbl U JApPYrH€), BHIIOJIHATH CBOIO YacTb pabOThI U
KOOPJIMHUPOBATh CBOM JIEHCTBUS C APYrUMH YICHaMU KOMaH/]Ibl, OLIEHUBATh Ka4€CTBO CBOEr0 BKJIaJa B OOLIUI MPOIYKT IO KPUTEPUAM, cHOpMYIHPOBAHHBIM
y4aCTHUKaMHU B3aUMOJIEHCTBHSL.

PeryasitTuBHble yHMBepcaJlbHbIe yUeOHblIe AelicTBUS
Camoopranu3anusi:

CaMOCTOSITENIBHO COCTABJIATH IIaH, AITOPUTM PELICHUS 3a/1a4t (MM €T0 YacTh), BHIOMPATh CIIOCO0 pElIeHUs C YUETOM UMEIOLUXCSA PECYPCOB U COOCTBEHHBIX

BO3MOXHOCTEH, apryMEeHTHUPOBATh M KOPPEKTHUPOBATh BapUaHThI PEellIEHUH ¢ y4€TOM HOBOM MH(pOpMaIINH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJJIEKT:

BIIAJIETh CIIOCO0aMH CaMOIIPOBEPKHU, CAMOKOHTPOJIA Mpoliecca U pe3yabTaTa pelieHnsl MaTeMaTH4ecKou 3a/1auu;

MIpPEeBUJIETh TPYAHOCTH, KOTOpPbIE€ MOTYT BO3HHKHYTH NPU PEHICHUH 3a/1a4l, BHOCUTh KOPPEKTHUBHI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEJHCTB,
HallIeHHBIX OIINOOK, BBISBICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa AEATEIbHOCTH TOCTABICHHOM LIENIN U YCIOBHAM, 00BACHATh IPUYHUHBI JOCTHKEHHSI MJIU HETOCTHKEHUS 11€JIH, HAXOAUTh
omuOKy, AaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

NPEJMETHBIE PE3YJIbTATbBI

K koH1y 00y4eHus B 7 kjacce oOyqaromuiics MOJIyduT CIEAYIOLINe IPEIMETHbIE PE3YIbTaThl:

Yucia 1 BBIYUCICHUSA

BbInonHATE, coueTas yCTHbIE U IMCbMEHHbIE IPUEMBI, apU(pMeTHUeCKue IeHCTBUS C PALlMOHATIBHBIMY YHCIaMH.

HaxonuTh 3Hau€HMsI YMCIOBBIX BBIPAKEHUM, IPUMEHATh pa3HOOOpa3Hble CIIOCOOB! M MPUEMBI BBIYUCICHUS 3HAUEHUH IPOOHBIX BBIPAKEHHUH, COAEPKaILUX
OOBIKHOBEHHBIE U JIECATUYHBIE ApOOH.

[lepexoauTe OT 0HOW (OPMBI 3amucu Yucen K Ipyroil (mpeoOpa3oBbIBaTh JIECITUUHYIO APOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH B OECKOHEUHYIO IECATUUHYIO IPOOB).

CpaBHMBATH M YIIOPSJIOUMBATh PallMOHAJIbHBIE YUCIIA.

OKpyrasTh yucia.

BBINONHATE NPUKHUIKY W OLIEHKY pe3yiabTaTa BBIYMCIECHUH, OIEHKY 3HAUEHUH YHCIIOBBIX BBIPAKECHUN. BBIMOMHATE JEWCTBUS CO CTENEHSAMH C
HaTypaJbHBIMH MTOKA3aTeNAMHU.

[TpuMeHsATh MPU3HAKHU JEITUMOCTH, Pa3I0KeHUEe Ha MHOXKUTEIN HATypaJIbHBIX YUCEI.

PemaTps npakTUKO-OpHEHTHPOBAHHbBIE 33a4H, CBSI3aHHBIE C OTHOLIEHHEM BEJIWYMH, MPOIOPLIHOHAIBHOCTBIO BEIWYNH, IIPOLIEHTAMHU, HHTEPIPETUPOBATb
pe3yibTaThl peleHHs 3a1a4 C y4€TOM OTPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTpPHUBAEMbIX OOBEKTOB.

Auredpanyeckue BbIPaKeHHs



Hcnonp3oBath anreOpandeckyro TEPMUHOJIOTHIO M CHMBOJIMKY, IPUMEHSTH €€ B IMPOIIECCe OCBOCHHSI yUeOHOTO MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPKEHHUH MPH 33JJaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BbImonHaTe mpeoOpa3oBaHus LEIO0T0 BEIPAKEHHUS B MHOTOWIEH NMPUBEICHHUEM MOJOOHBIX ClIaraeéMbIX, PACKPBITHEM CKOOOK.

BBINOIHATE yMHOXKEHHE OTHOWIEHA HA MHOTOWIEH U MHOTOYJICHAa HA MHOTOWIEH, PUMEHSTH (JOPMYJIbI KBaJIpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh Pa3yioKeHHE MHOTOYWIEHOB Ha MHOXKHUTEIHU C TIOMOILIbIO BEIHECEHUS 32 CKOOKH 00IIEro MHOXKUTENS, TPYIIUPOBKH CIIaraéMbIX, IPUMEHEHUS
(bopMyIT COKpAMEHHOTO YMHOKEHHUSI.

[IpumensTs npeoOpa3zoBaHKsi MHOTOWICHOB JIJISl PELIEHUS] PAa3JIMUHbIX 33]1a4 U3 MAaTEMaTUKH, CMEXHBIX [IPEIMETOB, U3 PEaIbHON MTPAKTHKY.

Hcnonb30BaTh CBOICTBA CTENEHEN C HaTypaJlbHBIMU MOKa3aTeNIIMU IS IPE0O0pa30BaHUs BBIPAXKEHUM.

YpaBHeHus1 1 HePaBEeHCTBA

Pemats nuHeliHbIe ypaBHEHMSI ¢ OHON IEPEMEHHOM, IPUMEHSs paBUjIa IEPEX0/1a OT UICXOIHOTO YpaBHEHUS K paBHOCHIIbHOMY eMy. [IpoBepsTh, siBnseTcs
JIM YUCJI0 KOPHEM ypaBHEHUS.

[TpumensTh rpaduyeckre METOAbI IPH PEIICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TopOupath npuMepsl nap 4ncen, SBISIOIUXCS PEIIEHUEM JIMHEHHOTO YpaBHEHHUS C IByMS [I€PEMEHHBIMU.

Crpouth B KOOPAMHATHOW MJIOCKOCTH TpaduK JMHEHHOTO ypaBHEHUS C JBYMs MEPEMEHHBIMH, MOJb3YSICh IPaQUKOM, TPUBOIUTH MPUMEPHI PEIIECHUS
YpaBHEHHUS.

Pemath cucteMsl IByX TMHEWHBIX YPaBHEHUH C IByMS IEPEMEHHBIMH, B TOM YHUCIIE IpadUyecKu.

CocTaBiiTh U pemiaTh JMHEHHOE YpaBHEHHE UM CUCTEMY JIMHEWHBIX YpPaBHEHUH IO YCIOBHIO 33/1a4l, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJTY4EeHHBIA pe3yNbTar.

L0 IN10700

N300paxkaTh Ha KOOPIMHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIME 3a/JaHHBIM KOOpAMHATaM, Jy4H, OTPE3KH, HUHTEPBAJbI, 3alMCHIBATh YHCIOBHIE
MIPOMEXYTKU Ha alNreOpandeckoM si3bIKe.

OTtMeuaTh B KOOPAMHATHOM TIJIOCKOCTH TOYKH T0 3aJ[aHHBIM KOOpJMHATAM, CTPOUTh Ipaduku TUHEHHBIX QyHKIHA. CTpouTh rpaduk GyHKIuM y = |X|.

OnuceiBaTh € MOMOIIBI0 (YHKUUN H3BECTHBbIE 3aBHCHUMOCTH MEX]Y BEIMYMHAMH: CKOPOCTb, BpEMs, PAcCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTH,
MIPOU3BOIUTENBHOCTD, BpeMsi, 00bEM pabOTHI.

Haxonuts 3HaueHue GyHKIMH 110 3HAYSHUIO €€ apryMeHTa.

[Tonumarp rpaduyeckuii croco® mpeacTaBiIeHUS W aHalu3a HHPOpPMAIMH, W3BJIEKAaTh U MHTEPIPETUPOBaTh MHGOPMALMI0 U3 Ipa@UKOB peallbHbIX
MPOLIECCOB U 3aBUCUMOCTEH.

K koHniy o6y4yenus B 8 kiiacce o0yJaromuiics MoxyduT CIeayIONre MpeIMeTHbIC Pe3yIbTaThl:

Yucsia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HayanbHBIE MPEJICTABICHUS O MHOXXECTBE JCUCTBUTENBHBIX YHCEN JJIs CPaBHEHMs, OKPYIJIEHHS M BBIUYUCICHHH, H300pa’kaTh
NeMCTBUTENbHBIC YKCIIa TOYKAMH HA KOOPAMHATHOM MPSMOIA.

[TpuMeHsATH MOHATHE apUPMETUYECKOTO KBAIPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHHU, UCIOJB3Yys MPU HEOOXOJUMOCTH KaJbKYJIATOP, BBIIOIHSITh
npeoOpa3oBaHus BbIpaKEHHUH, COep KAINX KBAJApaTHbIe KOPHHU, UCIIONb3Yys CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amUCH OOJIBIINX U MAJIBIX YHCEN C ITOMOIIBIO AECATHUHBIX Jpo0el u cTeneneit uucna 10.

AJaredpanyecKkue BbIPaKeHHs

[TpuMeHATh MOHATHE CTENEHH C IIeJIbIM TIOKa3aTeleM, BBIIOIHIATh TPeoOpa3oBaHus BBIPAKEHUN, COAEPIKAIIMX CTEIICHHU C 1IEJIbIM TOKa3aTesIeM.

BhINOIHATE TOXKAECTBEHHBIE TPEe0Opa30BaHuUs PALMOHATBHBIX BEIPAKEHUI HA OCHOBE MTPABWJI ICHCTBUIA HaJl MHOTOUJICHAMH U aJIreOpandecKUMHU IpoOsMu.



PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIIH.

[TpumensTh MpeoOpa3oBaHusI BRIPAKECHUH JJIsl peIISHUS Pa3IMYHBIX 33/1a4 U3 MATEeMAaTUKH, CMEKHBIX TPEIMETOB, U3 PEATHHON MPAKTUKH.

YpaBHeHusI H HEPABEHCTBA

Pemrate nuHelinble, KBaJpaTHbIE YPABHEHUS U PALIMOHAIILHBIC YPAaBHEHUS, CBOJISIIIUECS K HUM, CHCTEMBI JBYX YPABHEHHH C IBYMs IEPEMEHHBIMU.

[TpoBoUTH MpOCTEHINIME UCCIISAOBAHNS YPABHCHUI U CUCTEM YPaBHEHWH, B TOM YHCIIE ¢ MPUMEHEHHEM TpaduuecKuX MPeICTaBICHUH (yCTaHABIMBATD,
MMEET JIM ypaBHEHUE WM CUCTEMa YPAaBHEHUH PEIICHUS, €CJIU UMEET, TO CKOJIBKO, U MpoYee).

[TepexouTh OT CIOBEeCHOUW (OPMYIHPOBKH 337add K e€ aireOpanveckoil MOJEIH C MOMOIIBI0 COCTABJIICHHUS YPaBHCHHS WM CHCTEMBbI YPAaBHCHHIA,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1auy MOJYyYCHHBIN pe3yibTarT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JUIsl CPAaBHEHMsI, OIICHKU, PEUIaTh JIMHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHOM M MX CHUCTEMBI, JaBaTh
rpagUYeCcKyr0 WUTIOCTPAIIMIO0 MHOYKECTBA PEIICHU HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[ToHuMaTth 1 UCTIOJB30BaTh (YHKITMOHAIBHBIC TIOHATUS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAYCHHUS), ONIPEACIIATh 3HaUeHUE (DYHKIIUU 110 3HAYCHHIO
apryMeHTa, ONpeAeNsaTh CBOWCTBA (DYHKIMU 1O €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUIA:

y=kix,y=x3,y=x3y=[x,y= \X, OIIHCHIBATH CBOJCTBA YHCIOBO ¢dbyHKIIMHN 110 €€ rpaduKy.

K koHiy o0y4ernust B 9-10 kiaccax oOyJaromuiics MOyYUT CICTYIOIINAE TPEIMETHBIC Pe3yIbTaThI:

Yucaa v BbIYMCICHUS

CpaBHHBATH U YIIOPSAI0YNBATH PAIMOHATBHBIC U UPPAIIMOHAIILHBIE YHCTIA.

BoinmonHsaTe apudmernueckue IEMCTBHUS C PpalUMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE W MUCHbMEHHBIE TPHUEMBI, BBHIMOIHATH BBIYUCIECHUS C
UppalMOHAILHBIMH YHCIIAMU.

Haxouth 3HaueHus cTeneHeil ¢ HelbIMU MoKa3aTeasIiMU U KOpHEH, BBIYUCIIATh 3HAYCHHS YUCIOBBIX BhIPaXKEHUI.

OKpyryaTh JeCTBUTENbHBIE YUCIIA, BBIMIOIHITH MPUKUAKY PE3yJbTaTa BRIYUCICHUMN, OLIEHKY YHCIOBBIX BHIPAYKEHUH.

YpaBHeHUs] M HEPABEHCTBA

Pemats nuHeiiHbIe U KBaJpaTHBIE YPAaBHEHUS, ypaBHEHUS, CBOIAIINECS K HUM, IIPOCTeHIINe IPpOOHO-palliOHANIbHbIE YPAaBHEHUS.

Pemath cucteMsl IByX JTMHEWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMHU U CUCTEMBI ABYX YPaBHEHHI, B KOTOPBIX OJTHO YPABHEHHUE HE SBJISIETCS JTMHEHHBIM.

Pemath TekcToBbIe 331a4H alredbpanyeckuM Crioco00M € IOMOIIbIO COCTaBJICHUS YPAaBHEHUS WM CUCTEMBI IBYX YpaBHEHUH C IByMsl IIEpEMEHHBIM .

[IpoBoauTh mpocTeiiine uccieA0BaHus YpaBHEHUM U CUCTEM YpaBHEHUH, B TOM YHCIIE C IpUMEHEHHEeM IpaduyecKuX NpeacTaBlIeHUul (yCTaHaBIUBATh,
MMEET JIM ypaBHEHHE UM CUCTEMAa YPaBHEHUH PEIIeHHs, €CIH UMEET, TO CKOJIBKO, U IPoYee).

Pematp nuHelinbie HEpaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, N300pa)kaTh pPellICeHNE HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aMMChIBAaTh PEUICHHE C TTOMOIIBIO
CHUMBOJIOB.

Pemath cucteMsbl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOIIME KBA/IPaTHOE HEPABEHCTBO, H300pakaTh PeIlIeHue CUCTEMbl HEPAaBEHCTB Ha
YHUCJIOBOW MPSMOM, 3alMChIBATh PEIIEHUE C IOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA IPH PELICHUU PA3ITMYHBIX 3a4a4.

DyHKUUH

PacrioznaBate (yHKIIMM uU3ydeHHBIX BHUIOB. [loka3piBaTh CXEMaTHUECKH pACMOJOKEHHE Ha KOOPAMHATHOM TUIOCKOCTH TpaduKoB (PYHKIIHIA
uma: Y =kx, y=kx+ b, y=k/x,y=ax®+bx+c,y=x3y= VX, Y = |X|, B 3aBHCUMOCTH OT 3HaUCHHUN KO3(PPUIIMEHTOB, ONTMCHIBATh CBOMCTBA (DYHKITHIA.

Crpouts 1 n300pakath cxeMaTH4eCcKH rpadKy KBaIpaTUUHBIX (PYHKIIUIA, OMICHIBATH CBOMCTBA KBAJAPATHUHBIX (DYHKIUH MO UX rpadukam.



Pacrnio3naBath KBajpaTuyHyt0 GYHKIUIO IO (opMyIie, MPUBOJUTH TPUMEPhI KBAAPATUYHBIX (DYHKIUH U3 peabHON )KU3HU, (PU3UKU, TEOMETPHUH.

YuciaoBble MOCTIEA0BATEILHOCTH U nmporpeccun

Pacrnio3naBath apupMeTHIECKYIO U T€OMETPUUECKYIO IPOTPECCHH MIPH Pa3HBIX COCO0ax 3aaaHusl.
BBINOIHATE BRIYUCIECHHS € HCTIOJIb30BAaHHEM (DOPMYIT N-TO WieHa apu(PMETUIECKON H TeOMETPUIECKOM MPOrpeccuii, CyMMBI IIEPBBIX N YICHOB.

I/I306pa)KaTI) YJICHBI ITOCJICA0BATCIIBPHOCTH TOYKaMH1 Ha KOOpILI/IHaTHOI\/JI IIJIOCKOCTH.

Pemate 3aJa4u, CBA3aHHBIC C YU CJIOBBIMU IIOCJICAOBATCIIBHOCTAMU, B TOM YHCJIC 3a/Ja4U U3 peaﬂbHOﬁ JKHN3HU (C HCIIOJIb30BAHUCM KaJIbKYJIATOPA, III/I(l)pOBBIX

TEXHOJIOTUH).
TEMATHYECKOE IINTIAHUPOBAHUE
7 KJaace
Ne HavMmeHoBaHUe pa3ziesioB U TEM ’ KosinyectBo yacos JnekTpoHHbIE (ITUPPOBHIE)
POrpamMMbl Bcero KoHTpoJTbHbBIe [IpaKTUYecKue ob6pa3oBaTeJ/ibHbIe PECYPChI
n/n paGoThI paboThI
1 |[Yucaa v BelyrcaeHus. PalimoHaibHble YKCIa 25 1 Bbubaunoreka [JOK
https://m.edsoo.ru/7f415b90
2  ||Anrebpandeckue BbIpaXKeHUs 27 1 Bu6auoTteka LIOK
https://m.edsoo.ru/7f415b90
3 ||YpaBHeHHS UM HEPABEHCTBA 20 1 bu6aunoreka [IOK
https://m.edsoo.ru/7f415b90
4 ||[KoopauHaTsl u rpaduku. PyHKINH 24 1 bu6anoreka LIOK
https://m.edsoo.ru/7f415b90
5 |[[loBTOpeHuE U 0606IIEHHE 6 1 bu6anoreka [IOK
https://m.edsoo.ru/7f415b90
‘,ﬂ06aBI/ITb CTPOKY
IOBILEE KOJIMYECTBO YACOB IO IPOTPAMME | 102 | 5 | 0 |
8 kiacc
Ne HanMeHoBaHMe pa3/ie/ioB ¥ TeM NPOTrpaMMbl | KosmvecTBo 4acoB | JnekTpoHHbIe (UPPOBLIE)
n/m Bcero KOHTpOJIbHBIE [IpakTHyeckue obpasoBaresibHbIe Pecypchbl
paboThl paboThl
1 |[Uucna u BeruucieHus. KBagpaTHble KOpHU 15 bu6auoTeka LLOK
https://m.edsoo.ru/7f417af8
2 |Hucna u BeluncaeHus. CTeneHb C LleJIbIM II0Ka3aTesaeM 7 bubauoreka HOK
https://m.edsoo.ru/7f417af8
3 ||Anrebpaunyeckue BelpaxkeHHUs. KBaJipaTHbIN TpEx4uieH 5 1 bubanoteka LIOK
https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8

Ne HauMeHoBaHue pas3/ie/ioB U TEM NPOrpaMMbl KosnuyecTBo yacoB JnexkTpoHHbIE (IIUPPOBLIE)
n/n Bcero KoHTposibHbIE IlpakTHYecKue obpasoBaresibHbIe pecypcel
paboThl paboThl

4 ||Anrebpanyeckue BbIpakeHUs. Alrebpanyeckast Jpoob 15 1 Bu6auoTteka LOK
https://m.edsoo.ru/7f417af8

5 ||YpaBHeHUs u HepaBeHCTBa. KBasipaTHbIE ypaBHEHUS 15 1 bubsnoreka LIOK
https://m.edsoo.ru/7f417af8

6 ||YpaBHeHUs u HepaBeHCTBa. CUCTeMbl ypaBHEHUU 13 bubsnoreka LIOK
https://m.edsoo.ru/7f417af8

7 ||YpaBHeHud U HepaBeHCTBa. HepaBeHcTBa 12 1 bubsnoreka LIOK
https://m.edsoo.ru/7f417af8

8 ||®Pynkuuu. OCHOBHbBIE OHATHS 5 Bu6auoTteka LOK
https://m.edsoo.ru/7f417af8

9 ||®Pynkuuu. YuciaoBble QyHKIUU 9 Bu6auoTteka LOK
https://m.edsoo.ru/7f417af8

10 ||lloBTOpPEHME U 06061IEHHE 6 1 bubanoreka [JOK
https://m.edsoo.ru/7f417af8

‘,ﬂ06aBI/ITb CTPOKY

IOBILEE KOJIMYECTBO YACOB IO IPOTPAMME | 102 | 5 0 [

9-10 kaaccnl

Ne i/m HauMeHoOBaHue pa3ziesioB U TEM NPOrpaMMbl | KosnyecTBo yacoB | JnekTpoHHbIe (LUPPOBLIE)
Bcero KoHTpo/IbHBIE IIpakTHyeckue 0bpasoBaresbHbIe pecypChl
paboThI paboThI
1 Yucsa v BbluKcaeHus1. JleficTBUTe/IbHbIE YHCIa 18 bubauoreka HOK
https://m.edsoo.ru/7f419d08
2 YpaBHEeHUs1 U HEPaBEHCTBA. YpaBHEHUS C OJHOU 28 1 bubanoteka LLIOK
nepeMeHHOMH https://m.edsoo.ru/7f419d08
3 YpaBHeHus 1 HepaBeHcTBa. CUCTeMbl ypaBHEHU I 28 1 Bbu6auoTeka LJOK
https://m.edsoo.ru/7f419d08
4 YpaBHeHuUs U HepaBeHCcTBa. HepaBeHcTBa 32 1 bubanoteka LIOK
https://m.edsoo.ru/7f419d08
5 OyHKIMU 32 1 bubanoteka LIOK
https://m.edsoo.ru/7f419d08
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Ne nn/m HauMeHoBaHue pa3/ie/ioB U TEM NPOrpaMMbl KosnuecTBo yacoB JnexkTpoHHbIE (IIUPPOBLIE)
Bcero KoHTposibHbIE IlpakTHYecKue obpasoBaTe/IbHbIe pecypcl
paboThl paboThl

6 YucyoBble MOC/Ee0BaTEIbHOCTH 30 1 Bbu6anoreka [JOK
https://m.edsoo.ru/7f419d08

7 [ToBTOpEHUE, 06061IIeHHE, CHCTeMATH3aIMA 3HAaHUIN 36 1 Bbu6banoreka [JOK
https://m.edsoo.ru/7f419d08

‘ﬂ06aBI/ITb CTPOKY

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 204 6 0

YueGHO-MeTOAMYecKOe o0ecneueHHe 00pa30BaTe/ILHOIO MpoLecca
Anrebpa: 7 kiacc: yueOHHK 17151 oOieoOpaszoBarenbHbix oprannsauuii/ FO.H. Makaperues, H.I'. Munntok, K.J. Hemkos, C.b. CyBopoBa. — Mocksa:

[Ipocsemenue, 2019 1.

Anrebpa: 8 kiacc: yueOHHK 1715 oOieoOpaszoBarenbHbix oprannzauuii / FO.H. Makaperues, H.I'. Munaiok, K.M. Hemkos, C.b. CyBopoBa. — Mockaa:

[Ipocsemenue, 2019 1.

Anrebpa: 9 kiacc: yueOHHK a71s oOieoOpas3oBarenbHbix opranusauuii / FO.H. Makaperues, H.I'. Munmiok, K.M. Hemkos, C.b. CyBopoBa. — Mockaa:

[Ipocsemenue, 2019 r.

udposbie 00pazoBaTe/ibHbIE peCypPChl U PeCYPChl CeTH HHTEPHET

bu6sunoTteka LIOK
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