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IHHOACHUTEJBHASA 3AIINCKA

Anrebpa sBIsIeTCS OJHUM M3 OTMIOPHBIX KYPCOB OCHOBHOT'O 0OOIIEro o0pa3oBaHUs: OHA 0OecleynBaeT U3yUeHUE IPYyTUX
JIUCLUUIUIMH, KaK €CTeCTBEHHO-HAYYHOT0, TaK M TYMaHUTApHOIO IUKJIOB, €€ OCBOEHHE HEOOXOAMMO ISl MPOJODKEHUS
o0Opa3oBaHMs ¥ B IOBCETHEBHOM KU3HU. Pa3zBuTre y o0ydaromuxcst HayYHbIX MPECTaBICHUN O TPOUCXOKICHUU U CYIIIHOCTH
anredpandecknx abCTpakIuii, cnocode OTpakeHUs MATEMaTHIECKOW HAYKOH SBIIEHUH U MPOIIECCOB B MPHUPOJIC U OOIIECTBE,
pPOJTM MaTEMaTHYECKOT0 MOJCIMPOBAHMS B HAYYHOM TO3HAHMM M B TPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO
MHUPOBO33PEHUSI U KAYECTB MBIIIJICHHS, HEOOXOAUMBIX JUIsl aJanTaliid B COBPEMEHHOM LM@poBoM obmiectBe. M3ydyeHue
anreOpbpl oOecreunBaeT pa3BUTHE YMEHHUs HaO0JI0/1aTh, CPABHHUBATH, HAXOIUTh 3aKOHOMEPHOCTH, TpeOYeT KPUTHUYHOCTH
MBIIIJICHHSI, CTIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU JICHCTBHUS M BBIBOIBI, (JOPMYJIUPOBATH YTBEPKIACHHUS.
OcBoenne Kypca anredpbl o0ecrneunBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS 00YUYaIONINXCs: OHU UCIONB3YIOT IEAYKTHBHBIC
U WHAYKTUBHBIE pacCyXJCHHs, 00O0OIIEHWEe W KOHKpeTu3aiuio, abcTtparupoBanue u aHajoruto. OOydenue anreOpe
IpeJoiaraeT 3HaYUTENbHbIM 00bEM CAaMOCTOSITEILHON JESATEIbHOCTH 00YYaIOIIUXCsl, TIO3TOMY CaMOCTOSITEJIbHOE pEIICHHE
3a]1a4 SIBJIETCS pean3alueil 1eaTeIbHOCTHOTO MPUHIUIA 00yYeHHUS.

B ctpykType nmporpammel y4eOHOT0 Kypca «Ajredpay st OCHOBHOTO 0011Ier0 00pa30BaHUsl OCHOBHOE MECTO 3aHUMAIOT
CoJepKaTeNbHO-METOANUECKHEe JHHUM: «Yucia U BbIUKUCICHUS», «AJredpanyeckue BBIPAXKECHUS», «YPaBHEHUS W
HepaBeHCTBa», « DyHkumm». Kaxkaas u3 3TuX conepikareabHO-METOINYECKUX JIMHAN Pa3BUBACTCS HA MPOTSHDKCHUU TPEX JIET
W3YYEeHHS Kypca, B3aUMOJICHCTBYSI C IPYTHUMH €T0 JUHHUSIMH. B xo/1e n3yueHus: yaeOHOro Kypca 00yJaronmmMcs TPUXOIUTCS
JIOTHYECKH PacCy>kJaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSI3M ¢ 3TUM B mporpammy y4eOHOro Kypca
«AnreOpa» BKIIOYEHBl HEKOTOpPbIE OCHOBBI JIOTHKH, IMPEACTAaBICHHBbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTHYecKOro
oOpa3oBaHMsI U CIOCOOCTBYIOIIME OBJAJEHUIO OOYYaIOUIMMHCS OCHOB YHHMBEpPCAJIbHOIO MaTeMaTUYECKOTO S3bIKa.
CopepkaTenbHOM U CTPYKTYPHOM OCOOEHHOCTHIO yUeOHOTO Kypca «Anredpay sSBISETCS €ro MHTErPUPOBAHHBIN XapakTep.

Copepxanne TUHIHA «YWCTa U BEIYMCICHHUSD CIIYKUT OCHOBOH JIJISl TambHEHIIIEro N3y4eHUs MaTeMaTHKH, CTIOCOOCTBYET
pa3BUTHIO y OOYYaIOMIMXCS JIOTMYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS IOJIb30BAThCS ANTOPUTMaMHU, a TaKKe
MPUOOPETEHUIO MPAKTHUECKUX HABBIKOB, HEOOXOIMMBIX JJIs MOBCEAHEBHOM XKM3HU. Pa3BuTHE MOHATHS O YMCIIE HAa yPOBHE
OCHOBHOTO OOIIEro 00pa30BaHMs CBS3aHO C PALMOHAIBHBIMU U UPPAIMOHAIBHBIMU YUCIaMU, (HOPMHUPOBAHHEM



NpEICTaBIICHUA O JACHCTBUTEIHHOM 4YHCJE. 3aBEpLICHUE OCBOCHHUS YMCIOBOM JIMHMUM OTHECEHO K CpelIHeMy O0OIeMy
00pa3oBaHUIO.

ConepxaHue ABYX anreOpanueckux JIUHUN — «AnreOpandyeckue BBIPAKEHUSD M «YPaBHEHUS M HEPABEHCTBA»
CIoCcOOCTBYET (OPMHUPOBAHUIO Y OOYYAIOIIMXCS MAaTeMAaTHYECKOro armapara, HEOOXOAWMOTO IS pPEIICHHS 3a7ad
MaTeMaTUKH, CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3ajad. Ha ypoBHE OCHOBHOTO 0OIIero oOpa3zoBaHUs
y4eOHBII MaTepHall TPYIIUPYETCs BOKPYT PAIMOHAIIBHBIX BhIpaXKEHUU. AreOpa JeMOHCTPUPYET 3HAUCHHE MaTeMaTHKU Kak
S3BIKA JIJI TOCTPOCHUS MaTeMAaTUYECKUX MOJIEIIeH, OMMCAHUs MPOIECCOB U SIBJICHUI peanbHOTro Mupa. B 3amaun oOyueHus
anredpe BXOAT TaKkKe JalIbHEWIee pa3BUTHUE aJTOPUTMUYECKOTO MBIIUICHUS, HEOOXOIMMOT0, B YaCTHOCTH, JJII OCBOCHUS
Kypca UH(POpPMATUKH, W OBJIAJICHUE HaBbIKAMU JEAYKTUBHBIX paccyxiaeHuid. I[IpeoOpazoBaHue CHUMBOJIBHBIX (HOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanre (GyHKIIMOHATBHO-Tpa®UIESCKON JTUHUN HAIEJICHO Ha MOJyYeHUE 00YUJaroIIMMUCS 3HAHUH 0 (PYHKIIHUSIX KaK
BKHEHIIICH MaTeMaTHYECKOH MOICIH JIJI ONMMCAHMS M MCCICAOBAHUS Pa3HOOOPAa3HBIX MPOIIECCOB U SBIICHHHN B IIPUPOJIC U
oOmecTBe. M3ydyeHne wMarepuasia CHOCOOCTBYET PAa3BUTHIO Yy OOYy4YaloIIMXCSd YMEHHSI HCIOJIb30BaTh pa3InyHbIC
BBIPA3UTENIbLHBIE CPEACTBA SI3bIKa MAaTEMaTUKKU — CJIOBECHBIC, CUMBOJIMYECKHE, Tpauieckre, BHOCUT BKJIAJ B (popMHUpOBaHUE
MPEJCTABICHUI O POJIM MAaTEMATUKHU B PA3BUTHUU LIMBUJIU3AIUU U KYJIbTYPBHI.

CornacHo ydyeOHOMY IIaHy B 7-9 Kilaccax u3ydaeTcsi yueOHBIM Kypc «Anredpa», KOTOPhIH BKIIOYAET CIEIYIOIINE
OCHOBHBIC pa3fiesibl cojepkaHus: «HUucnaa u BBIYUCICHUSNY, «ANreOpandeckue BhIpKECHUSD, « YPABHEHUSI U HEPABEHCTBAY,
«DyHKIHWY.

Ha uzydenue yuebHoro kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 vaca (3 yaca B Heziento), B 8 Kilacce —
102 gaca (3 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B Heem0)



COILEPKXAHUE OBYYEHUSA

7 KIIACC

Yucia ¥ BBIYUCICHUA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO] OT OAHOM (popmbl 3anucu Apodei k npyroi. [loHsATHE palOHANIBHOTO
qlciia, 3allUCh, CPABHEHUE, YIIOPSI0UUBAHNE PAIMOHATIBHBIX yucesl. ApupMeTniyeckue eCTBYS ¢ palliOHAIbHBIMU YHCIaMH.
Pemienue 3aau u3 peaabHOM MPAKTUKUA HA YaCTH, HA IPOOH.

CreneHb ¢ HaTypalbHbIM MOKa3aTElIeM: ONpEEIeHUE, NPeoOpa3oBaHUE BBIPAKEHU HA OCHOBE ONpPENEICHUs, 3aMKCh
0osbimux uyucen. IIporeHTsl, 3amuch NPOLEHTOB B BUAE ApoOUM KU ApoOM B BHUIE IPOLEHTOB. TpH OCHOBHBIE 3a/layd Ha
IIPOLICHTHI, PELLICHUE 3a7a4 U3 PEAJIbHOU IPAKTUKHU.

[IprMeHeHne MPU3HAKOB IEIMMOCTH, PA3JIOKEHNE HA MHOKUTEIN HATYPAJIbHBIX YUCEL.

PeanbHble 3aBUCHUMOCTH, B TOM YHCJIE MpsSMas U 00paTHask IPONOPLHUOHAIBLHOCTH.

AJsre0panvecKue BbIPaKeHUs

[IepemeHHBIE, UMCIOBOE 3HAYEHUE BBIPAKEHUS C MEpEeMEHHOM. JlomycTrMble 3HaYeHUsI IepeMEHHbIX. [IpeacraBienne
3aBHCHUMOCTH MEXy BEIMYMHAMHU B BUE (hopmMyiibl. Beruncienus no ¢popmynam. [IpeodpazoBanne OyKBEHHBIX BbIpaXKEHUH,
TOX/IECTBEHHO paBHbIE BBIPAKEHMs, MpPaBUIIa MPeoOpa3oBaHUs CyMM W MPOMU3BEICHUM, MpaBWia PACKPBITUA CKOOOK H
MPUBEIEHUS TOJTOOHBIX CllaraeMbIX.

CBolicTBa CTENEHH C HATYyPaAJIbHBIM OKa3aTEIEM.

OnHowiensl 1 MHoOrouwieHbl. CreneHb MHOrowieHa. CloKeHue, BbIYMTAaHUE, YMHOKEHHUE MHOTOWICHOB. DOpMyIibl
COKpAIEHHOI'0 YMHOXKEHU: KBaIpaT CyMMBbI U KBaapaT pasHOoCcTH. DopMyiia pa3HOCTH KBaapaTOB. Pa3iokeHne MHOTO4JICHOB
Ha MHOYKUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHUS, paBujia Mpeo0pa30BaHus ypaBHEHUS, PABHOCUIBHOCTh YPaBHEHHIA.

JluHerHoe ypaBHEHUE C OJHOM MEPEMEHHOM, YMCIIO KOPHEN JIMHEWHOTO YPAaBHEHHUS, PEIICHUE JTUHEMHBIX YPABHEHUM.
CocraBieHue ypaBHEHUH 110 YCIOBUIO 3a7a4l. Penienne TEKCTOBBIX 3a1a4 ¢ TOMOIIbIO YPaBHEHUIA.



JIuHeliHOE ypaBHEHHE C JABYMs IEpeMEHHbIMU U ero rpaguk. Cucrema AByX JIMHEHHBIX YpaBHEHUH C ABYMs
epeMeHHbIMU. PerieHne cucteM ypaBHEHHMI CIOCOOOM MOJACTaHOBKH. [Ipumephl pelieHusi TEKCTOBBIX 3a7ad C MOMOUIbIO
CUCTEM YPaBHECHMM.

DOyHKIUU

Koopaunara Toukn Ha npsamoii. YuciaoBeie NpoMeKyTKH. PaccTossHME MEXAY IBYMsI TOUKaMU KOOPAUHATHOM IIPSIMOM.

[IpsimoyronbHast cucrema koopauHat, ocu OX u Oy. AbGcuucca U OpAMHAaTa TOYKM HAa KOOPJAMHATHOM IJIOCKOCTH.
[Ipumeps! rpadukos, 3agaHHbIX (popmynamu. UreHue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonstue ¢ynkuuu. ['padux
¢bynkunn. CoiictBa ¢pyHkumii. Jluneiinas pynkuus, e€ rpapuk. ['padux pynkunn y = |x|. I'paduueckoe penieHre TMHEHHbBIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPABHECHHM.

8 KJIACC

Yucaa v BIYMCICHUSA

KBanpatubiit kopeHb u3 uncia. [lonsarue 06 uppanmoHaaibHOM 4yucie. JlecaTuuHble TPUOIMKEHUST UPPAIMOHAIBHBIX
yucen. CBoiicTBa apu(METUUECKUX KBAAPATHBIX KOPHEW W WX MPUMEHEHUE K MPeoOpa3OBaHUIO YUCIOBBIX BBIPAKEHUU U
BBIUKUCJICHUAM. JIEHCTBUTEIIBHBIE YUCIIA.

Crenenb ¢ 1enIbIM NTOKa3aTenaeM U €€ cpoiicTBa. CTaHaapTHas 3aMuCh YUCIa.

AnreOpandeckue BhIpaKkeHUs] AJredpandeckue BbIpaskeHUus

KBampaTHblil TpéXuseH, pa3ioKeHUE KBaJAPATHOTO TPEXUIEHA HA MHOXHUTEH.

AnrebOpandeckas 1poOb. OCHOBHOE CBOMCTBO aireOpamveckoit apodu. CroxeHue, BEBIUUTAHUE, YMHOXKCHHE, JIETICHUE
anredpandeckux apodei. PaninoHanbHbIe BRIpAXKEHHS U UX TTPeoOpa3oBaHue.

VYpaBHEHUS U HEPABEHCTBA Y PABHEHHS U HEPABEHCTBA

KBanpaTHoe ypaBHeHue, hopMyia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. Perenue ypaBHEeHUM, CBOISIIIIMXCSI
K JUHEHHBIM U KBaApaTHbIM. [IpocTeiimue 1poOHO-panimoHanbHble ypaBHEHUS.

['paduueckas mHTEpnpeTanysi YpaBHEHU C JIByMs NEPEMEHHBIMU M CHUCTEM JIMHEHWHBIX YpaBHEHUU C JIBYyMs
nepeMeHHbIMU. [Iprumepsl peleHnst CUCTEM HETMHEUHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenre TeKCTOBBIX 3a/1a4 aNreOpandecKuM CIIoCOO0M.



UucnoBele HEPABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ 0AHOM NEpEMEHHONW. PaBHOCWIIBHOCTh HEPABEHCTB. JIMHEHBIE
HEPaBEHCTBA C OJJHOM NepeMeHHON. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJJTHOM NEPEMEHHOM.

Oy OyHKIUU

[Tonstue pynkunu. O0IacTh OMpeeeHNsI U MHOXKECTBO 3HaueHUH PpyHkinu. CriocoObl 3aaHus PyHKIIUA.

I'padux Ppynkuuu. Urenne cBoicTB PyHKIMU 10 €€ rpaduky. [Ipumepsl rpadukoB GyHKLIHNA, OTpaKarOIIMX peabHbIE
IIPOLIECCHI.

OyHKIMH, OMICHIBAIOIINE PSIMYIO0 U 00paTHYIO MPOTMOPIHOHAIBHBIE 3aBUCUMOCTH, UX Tpaduku. OyHKIHH Y = X2,y =
x3, ¥ = \x, y=|X|. Tpaduueckoe peienne ypaBHEHHIT K CHCTEM ypaBHEHHIA.

9 KJIACC

Yucia v BIYMCICHUSA

PanvonanpHbpie 4mMClia, WppalMOHATIbHBIC YHCIA, KOHEYHbIE M OECKOHEUYHBIE JECATHYHBIC ApoOH. MHOXECTBO
JEHUCTBUTEIBHBIX YHUCE, IEHCTBUTEILHBIC YHCiIa Kak 0ECKOHEUHBIE JECATUYHBIC ApooH. B3anMHO 0JHO3HAYHOE COOTBETCTBHE
MEXTy MHOXECTBOM JICHCTBUTEIBHBIX YMCEII U KOOPJAUHATHOMN MIPSAMOU.

CpaBHeHUe IEUCTBUTEIBHBIX YKCe, apumeTnyeckue AeHCTBUS C JEHCTBUTEIILHBIMU YUCIAMU.

Pa3Mepbl 00bEKTOB OKPYIKAIOIIET0 MUPA, TTUTEILHOCTD MPOIECCOB B OKPYKAIOIIEM MUPE.

[TpubanxEHHOE 3HaUCHNE BEJIMYHMHBI, TOUYHOCTh NpUOImxkeHus. Okpyrienue yucen. [Ipukuaka u orieHKa pe3ybTaToB
BBIYMCIICHUU.

YpaBHeHUS U HEPABEHCTBA

JInneniHoe ypaBHeHue. Pemienne ypaBHEHNN, CBOIAIINXCS K JIMHENHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHH, CBOASIIMXCS K KBaApaTHbIM. bukBagpatHoe ypaBHeHue. [lpumepsl
pELICHUsI YPABHEHUN TPETHEU U YETBEPTOM CTETIEHEU PA3JI0OKEHUEM HA MHOXKHUTEIIU.

Pemenne npoOHO-paiMoHaNbHBIX ypaBHEHUH. Pelienre TeKCTOBBIX 3a1a4 anredpandeckKuM METOIOM.

VYpaBHeHue ¢ IByMs IEPEeMEHHBIMHU U er0 Tpaduk. Penenne cucteM NByX JTMHEWHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMHU.
Pelenue cuctem ABYX ypaBHEHUM, OHO U3 KOTOPBIX JMHEIHOE, a Ipyroe — BTopou creneHu. I'paduueckas nHTepnperanus
CHUCTEMBI YPABHEHUH C IBYMsI IIEPEMEHHBIMU.



Pelienre TeKCTOBBIX 3aj1a4 AlIreOpanyecKuM CIIOCOOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOU. Pelienne cucreM JINHEMHBIX HEPABEHCTB ¢ OJHOM EPEMEHHOM.
KBagpatnbie HepaBeHcTBa. ['paduueckas nHTEepHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JAIBYMsI IEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBanpatuunas ¢pynkuus, e€ rpaduk u cBoiictsa. [Tapabora, KoopAMHATHI BEPILIKUHBI TapabOJIbl, OCh CUMMETPUU
napadoJibl.

Ipadukn Gpynxumit: y =kx, y =kx + b, y=k/x, y=x3, y = Vx, y = x| , # ux cBoiicrsa.

Yucnosele nocaenoBaTeaIbHOCTHYHCI0BBIE MOC/IEI0BATEILHOCTH U POrPecCum

[TonsTHE YKCIOBOM MOCIENOBATEIBHOCTU. 3alaHUE MOCIEI0BATEIbHOCTA PEKYPPEHTHOM Popmysioit u hopmyioi N-ro
YJIeHa.

Apudmerrueckas U reomerpuueckast mporpeccuu. @opmMyibl N-To 4ieHa apuPMETUYECKON U reoMEeTpUUEeCcKOn
IIPOTPECCUM, CYMMBI IIEPBBIX N YICHOB.

N3o0pakeHne 4jaeHOB apu(PpMETUUECKON U TEOMETPUYECKOM MPOrpeccui TOYKaMu Ha KOOPAMHATHOW TIOCKOCTH.
JIuHEeWHbINH U SKCIOHEHIMAIbHBIN POCT. CII0KHBIE TPOLICHTHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOT'O KYPCA «AJIT'EBPA» HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJBbBTATDBI

JInyHOCTHBIE pPe3yJIbTAThl OCBOCHUS IPOTPaMMBbI YI€OHOTO Kypca « Anredpay XapaKTepru3yIOTCs:

1) maTproTHYecKoe BOCIIUTAHNUE:

NPOSBIICHUEM HMHTEpeca K MPONUIOMY M HACTOSAMIEMY POCCHUHCKOM MAaTeMaTHKH, IICHHOCTHBIM OTHOIICHHEM K
JOCTHKEHHSIM POCCUHCKUX MaTEeMAaTUKOB M POCCHICKOW MaTeMaTUYECKOU IIKOJIBI, K UCIIOJIb30BAHUIO ITHX JOCTHKCHHNA B
JIPYTUX HayKax W MPUKJIAJIHBIX chepax;

2) TpaskIaHCKOe ¥ TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W pealu3alldd ero TpaB, NPEJCTaBICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO JTHUYECKUX TMPOOJIEM, CBS3aHHBIX C MPAKTUYECKUM
NPUMEHEHHEM JIOCTHKCHUH HAYKH, OCO3HAHHUEM BaXKHOCTH MOPATbHO-3THYCCKUX MTPUHIIMIIOB B ICITCILHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTaHOBKOW Ha aKTHMBHOE y9acTHEC B PEIICHUM MPAKTHUSCKHUX 33J1ad MATEMaTHYECKON HANpPaBIEHHOCTH, OCO3HAHUEM
B2XHOCTH MaTEMaTHYECKOTO 00Pa30BaHMsI HA MPOTSHKEHUH BCCH JKU3HM ISl YCIICIITHON TIPO(ECCHOHATBHON e TeIIbHOCTH
Y pa3BUTHEM HEOOXOJIMMBIX YMEHUH, OCOZHAHHBIM BEIOOPOM M TIOCTPOSHUEM WHIAMBUAYATHHON TPACKTOPUU 00pa30BaHUS
Y )KMU3HCHHBIX IJIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIICCTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOe BOCTIUTAHME:

CIIOCOOHOCTBIO K AMOIIMOHATBHOMY H JCTETHYCCKOMY BOCIPHATHIO MaTEMAaTHYECKUX OOBEKTOB, 3a/1ad, PEIICHHHU,
paccyXJICHUN, YMEHHUIO BUJIETh MATEMAaTHICCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

OpHUCHTAIMEH B JCATCIIFHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYIHBIX MPEICTABICHHA 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BHUTHUSA YEJIOBEKA, IPUPOJIHI U OOIIECTBA, TOHUMAHUEM MaTEeMaTHIECKOM HAYKH KaK c(hephl UeTIOBEUECKOM AeSTEIIbHOCTH,



ATamoB €€ Pa3BUTHSA M 3HAYMMOCTHU IS Pa3BUTHS ITUBUIU3AINH, OBJIAJICHUEM SI3BIKOM MATEMAaTHKH U MaTEMaTHYECKOMN
KyJbTYpO# KaK CPEACTBOM IMO3HAHKS MHUPA, OBJIAICHUEM MPOCTEHIIIMMI HaBBIKAMH HCCIICIOBATEIHCKOMN NEITCILHOCTH;

6) ¢pu3nueckoe BocnuTanue, GOPMHUPOBAHNE KYJIbTYPbI 310POBbS H YMOIMHOHAJIBLHOTO 0JIATONOJTYYHSI:

TOTOBHOCTBIO MIPUMEHSATHh MAaTEMaTHYECCKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbsI, BEACHHS 3J0POBOTO 00pa3a KU3HH
(3mopoBO€e MHTaHHME, COATAHCHUPOBAHHBIA PpEXUM 3aHATHH U OTAbIXa, peryispHas ¢u3nueckass aKTUBHOCTD),
c(OpMUPOBAHHOCTHIO HABBIKA PeIICKCHH, TPU3HAHHEM CBOETO MpaBa Ha OLUIMOKY U TaKOTO e MpaBa JAPYroro 4yeaoBeKa;

7) 3K0JIOTHYECKOe BOCTINTAHHE:

OpHEHTallMel Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHWUM JUIsl pelIeHUs 3a7a4 B 00JIACTH COXPAHHOCTU OKPY>KaroIen
Cpellbl, IJIAHUPOBAHUS TMOCTYINKOB M OIIEHKH HMX BO3MOJKHBIX TMOCJEICTBUM JUIsl OKpYKArolel cpebl, OCO3HAaHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U IMyTeH UX pelIeHUs;

8) aganTanus K N3MEHSIIOIIHMCSl YCJIOBHSIM CONMATBLHON W MPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBHSAM B YCIIOBUSAX HEONPEICIEHHOCTH, TOBBIMICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3
MPAKTUYIECKYIO NESITEILHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS Y IPYTUX JIOACH, TPHOOPETaTh B COBMECTHON NESITEIHHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIUH U3 OTBITA IPYTHX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHMKM HOBBIX 3HAHUM, B TOM YHUCJIE (POPMYIHPOBATH WJEH, TOHITHS, TUIOTE3bl 00
00BEKTax U SBIICHUSX, B TOM UHCIIE paHee HEM3BECTHBIX, 0CO3HABATH JC(PUIIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH,
IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CHUTYAIIMIO, BOCTIPUHUMATh CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOIINI
KOHTPMEP, KOPPEKTHPOBATh NMPUHUMAEMBIC PEIICHUS W JEeHCTBH, (POPMYIUPOBATh U OIICHUBATH PHUCKH U ITOCIICICTBUS,
(GhopMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Ba3oBble JJornueckue 1ecTBUSA:



BBISIBIISITH U XapaKTEPHU30BaTh CYIIECTBEHHbBIE IPU3HAKH MATEMATHYECKUX OOBEKTOB, MOHATUN, OTHOILLIEHUI MEXTY
NOHATUAMHU, (POPMYJIHPOBATH ONPEAEIICHHS MOHATUN, YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KIACCH(PUKALINH,
OCHOBAHUS /17151 000OIIEHMSI U CPABHEHMSI, KpUTEPUHU IPOBOIMMOTO aHAIIN3A;

BOCIPUHUMATh, POPMYIUPOBATH U IPEOOPA3OBBIBATH CYKIACHUS: YTBEPAUTEIbHbBIE U OTPULIATENIBHBIE, €IUHUYHBIE,
YaCTHBIE U OOLIHE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEUNs B (pakTax, TaHHBIX, HAOIIOICHUSIX U
YTBEPXKICHUSX, IPEIIaraTb KpUTEPUH ISl BHIABICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JenaTh BBIBOJABI C HCIOJb30BAHUEM 3aKOHOB JIOTWKH, JEIyKTUBHBIX W HWHIYKTUBHBIX YMO3aKIOYEHUH,
YMO3AKJIFOUEHHUH 110 aHAJIOTUH;

pa3buparh J0Ka3zaTelNbCTBA MAaTEMATUYECKUX YTBEpPXKIEHUH (HpsMble M OT MPOTUBHOIO), IPOBOJIUTH
CaMOCTOSITENIbHO HECIIOKHBIE TOKA3aTeNbCTBA MATEMAaTHYECKUX (DAKTOB, BHICTPAUBATh apryMEHTALINIO, IPUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BBIOMPATH CIIOCO0 perieHusl yueOHOM 3a7aun (CpaBHUBATH HECKOJIBKO BApUAHTOB PEIICHMS], BBIOMpaTh Haubosee
HOJXOJAIIMMA ¢ yUETOM CaMOCTOSITENILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarejbCcKue JelCTBUA.

WCITOJIB30BaTh  BOIMPOCHI KaK HCCIIENOBATEIbCKUA HMHCTPYMEHT IIO3HAHHSA, (OPMYJIUPOBATh BOIPOCHI,
(bUKCUpyIOIe MPOTHBOpPEUYUE, MPOOIEMY, CaMOCTOSATEIHLHO yCTaHABIMBATh MCKOMOE W JaHHOE, (pOpMHUPOBAThH
TUTIOTE3Yy, apTYMEHTHPOBAThH CBOIO MTO3UIINI0, MHCHHCE,

MIPOBOJIUTH TI0O CAMOCTOSITEIHHO COCTABICHHOMY TUTAHY HECJIOXKHBIM SKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE 110
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOI;
CaMOCTOATENFHO (hopMyMpoBaTh OOOOIEHUST W BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO HAOIIOICHMUS,
WCCJICIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJMYUYCHHBIX PE3yIbTaTOB, BHIBOJOB M 000OIICHUH;

MIPOTHO3WPOBATh BO3MOYKHOE PAa3BUTHE IPOIIECCA, a TAK)KE BBIJIBUTATh MPEATIONOKECHHS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBIABJIATH HEAOCTATOYHOCTH U N30BITOYHOCTh I/IH(bOpMaHI/II/I, JaHHBIX, HCO6XOI[I/IMI>IX AJI1 pCIICHUS 3aJa4M;



BBIOWPATH, aHAJIM3UPOBATh, CHCTEMATH3UPOBATh U UHTEPIPETHPOBATh HHPOPMAIIUIO PA3THYHBIX BUIOB U (opM
MIPEICTABJICHUS;

BEIOMPATH (HOpPMY TIPEACTABICHHS] HHPOPMAIIUKA U WLTIOCTPUPOBATH PEIIaeMbIe 3a7a4i CXEMaMH, THarpaMMaMu,
WHOU rpaduKON U UX KOMOMHAIIMSIMU;

OIICHHBATh HAAEKHOCTh MH(POPMAITUU IO KPUTEPHSIM, MPEIIOKEHHBIM yUUTEIEM WIH CPOPMYITHPOBAHHBIM
CaMOCTOSITEIBHO.

KOMMyHHKaTHBHLIe YHUBEpPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

BOCIPUHUMATh U (POPMYIHPOBATh CYXKJIEHUS B COOTBETCTBUM C YCIOBHSMH U LEISIMH OOIIEHUS, SCHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M IUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOAY PELICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJyYECHHBIN PE3yJIbTaT;

B XOJ€ OOCYXKIECHMs 3aJaBaThb BOIIPOCHI IO CYILIECTBY OOCYKIAeMOW TEMBbI, IPOOJIEMBI, pelIacMOd 3aJauu,
BBICKA3bIBaTh WJIEH, HALEJICHHBIE HA IMOMCK PEIICHHsS, CONOCTABIISTH CBOM CYXACHHUS C CYXACHUSIMHU APYIHX
YYACTHHKOB JIMajora, OOHapy>KMBaTh pa3jiM4ve W CXOACTBO IMO3ULIUNA, B KOPPEKTHOM (opme (HOopMyIupOoBaTh
Pa3HOIJIACHS], CBOU BO3PAKEHUS;

IPEJCTaBIISITh PE3YJIbTaThl PEIICHUS 334auH, SKCIIEPUMEHTA, UCCIeI0BaHuUs, TPOEKTa, CAMOCTOSTEIHHO BHIOMPATh
(dopMaT BBICTYIUICHUS C YUETOM 3a]a4 MIPE3CHTALMU U OCOOCHHOCTEH ayAUTOPUU;

NOHMUMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M HMHIMBHUAYalIbHOW pabOThl MPHU PELICHUU Y4YEOHBIX
MaTeMaTUYECKHX 3a/1ay;

NPUHUMATh 11€JIb COBMECTHOU JAESTENIbHOCTH, IMJIAHUPOBATh OPTraHU3ALMI0 COBMECTHOW pabOThI, paclpeiesTh
BU/JIbI pabOT, JOTOBAPUBATHLCS, 00CYKAATh MPOLIECC U PE3YNbTAT Pad0ThI, 0000IIATh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B I'PYIIOBBIX (hopmax paboThl (00CykaeHusi, 0OMEH MHEHHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE),
BBITMIOJHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOM ACHCTBUS C IPYTMMH WIEHAMU KOMaH[bl, OLEHUBATh
KaueCTBO CBOETO BKJIaJa B OOUIMI MPOAYKT 110 KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHble yHUBeEpCaJIbHbIE YYeOHbIE JeiiCTBUSA
Camoopranusamnus:



e CaMOCTOSITEJILHO COCTaBJISITH IUIAH, aJITOPUTM pEUICHUs 3a7auu (MM €ro 4acTh), BIOUpATh CIOCOO pELICHUs ¢
Y4ETOM HUMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHnit ¢ yaéTomM HOBOM HH(OopMaIuu.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI HHTEJLICKT:

e BJAJETh CIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJISI IPOIECCa U pe3yIbTaTa PelIeHUsI MaTeMaTUYECKOM 3a/1auH;

e MPEIBUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPHU PEIUICHUH 33/1a41, BHOCUTh KOPPEKTUBBI B ACSTEIbHOCTD
Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAJCHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBHUE pe3yJibTaTa JEATECIbHOCTH IOCTABJICHHOM IETW W YCJIOBUSAM, OOBICHATH MPUUYUHBI
JOCTHKEHUSI UITH HEJOCTIKEHUS 11U, HAXOIUTh OIIMOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

K xonity oOydeHust B 7 kj1acce o0y4aromuics OJyYUT CICAYIOIMINE MPEIMETHBIC Pe3yJIbTaThl:

Yucia u BIYMCIEHUS

BrInonHsTh, coyeTas yCTHbIE M MUCbMEHHBIE TPUEMBI, apuMEeTUUECKHUE TEUCTBUS C PAIlMOHAIIBHBIMU YUCIIAMH.

HaxoauTe 3Ha4€HUS YUCIOBBIX BBIPAKEHUM, MPUMEHSTH pa3HOOOpa3HbIe CLIOCOOBI U TPUEMBI BHIYUCIICHUS 3HAUECHUN
JTPOOHBIX BBIPAKEHHM, COACPIKAITUX OOBIKHOBEHHBIC U JECATUUHBIC POOH.

[TepexoauTh OT OHOM (DOPMBI 3amucu YKcen K Apyro (mpeoOpa3oBhIBATh NECATUYHYIO TpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHUBATH U YIOPSAI0YMBATH PAllUOHAJIbHBIC YUCIIA.

OKpyTisTh yncna.

BpINONHATh MPUKUIIKY U OLIEHKY pe3yJibTaTa BBIYHUCICHUN, OLUECHKY 3HAYEHUW YHMCIJIOBBIX BBIPAKCHUU. BBINOIHATH
JIEUCTBUS CO CTETICHSIMU C HATYypPaJbHBIMH MMOKA3aTEIISIMHU.

[IpuMeHsTh TPU3HAKU JESTUMOCTH, PA3JI0KEHUE HA MHOKUTEIN HATYPaJTIbHBIX YHCE.

PemmaTe mpakTHKO-OpUEHTUPOBAHHBIC 33/1a4H, CBSI3aHHBIE C OTHOIICHUEM BEJIMYNH, MPOTIOPIIMOHAITBHOCTHIO BEJIMYHH,
MPOIEHTAMH, HHTEPIPETHUPOBATH PE3YIbTAThl PEIICHUS 3aJad C YYETOM OrPAHUYEHHUH, CBSI3aHHBIX CO CBOWCTBaMU
paccMaTpUBAEMbIX 0OBEKTOB.



AsreOpanvecKkue BbIPaKeHUsA

Hcnonb30BaTh anreOpandyecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B MPOLIECCE OCBOCHUS YU€OHOTO
MaTepuraa.

Haxonuthb 3HaueHus OyKBEHHBIX BBIPAXKEHUH MPHU 33JIaHHBIX 3HAUEHUSIX TEPEMEHHBIX.

BoInonHATh IpeoOpa3zoBaHusl 1EIOT0 BHIPAKEHHUS] B MHOTOWICH MPUBEICHUEM TOJIOOHBIX ClIaraéMbIX, paCKpbITUEM
CKOOOK.

BBINONMHATE YMHOXKEHHE OJHOWIEHAa Ha MHOTOYJIEH U MHOTOYIeHa Ha MHOIOWIEH, IPUMEHATh (OpMyJIbl KBajpara
CyMMBI U KBaJpara pa3HOCTH.

OcCylecTBIATh Pa3I0KEHHE MHOTOYJIEHOB HA MHOYKUTEIHN C MOMOIIbIO BEIHECEHUS 32 CKOOKH OOIIEro MHOKUTEIS,
IPYNIHUPOBKHU CIIAraeMbIX, IPUMEHEHUSI (POPMYI COKPAILIEHHOTO YMHOKEHUS.

[TpumensTh NpeoOpazoBaHUs MHOTOWIECHOB I PELICHHS Pa3IMYHBIX 3a/1a4 U3 MATEMATUKH, CMEKHBIX IPEIMETOB, U3
pEealbHOM IIPAKTHUKH.

Hcrnonb30BaTh CBOMCTBA CTENEHEH C HATYPAIbHBIMU TTOKA3aTEIISIMHU ISl MPe0Opa30BaHus BHIPAKEHUN.

YpaBHeHUA U HEPABEHCTBA

Pemate nMHENHBIE ypaBHEHHS C OJHOM NEPEMEHHOW, NMPUMEHSS NMpaBUia NEPEX0oa OT UCXOAHOTO YPaBHEHHUS K
PaBHOCWJIBHOMY eMy. IIpoBepsTh, ABISETCA 1M YUCII0 KOPHEM YPaBHEHUS.

[IpumeHnsaTh rpaduueckue METO bl MPU PEIIEHUN TUHENHBIX YPABHEHHUM U UX CHCTEM.

[Ton6Gupath npuMepsl ap YUCEIl, SIBISIOMIMUXCS PELICHUEM JMHEHHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPJMHATHOM TUIOCKOCTH IpadUK JMHEWHOTO YPAaBHEHUS C ABYMS NEPEMEHHBIMH, MOJB3YSCh TpadUuKoM,
IIPUBOJUTH MIPUMEPHI PEIICHUS YPABHEHUS.

PemaTe cucTeMbl 1ByX JIMHEHHBIX YPABHEHUH C IByMs IEPEMEHHBIMU, B TOM YHUCJIE€ TPaQUUECKH.

CocTaBnsATe W peniaTh JHMHEHMHOE YpPAaBHEHHE WM CHUCTEMY JIMHEMHBIX YPaBHEHUM 110 YCIOBHIO 33Ja4H,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJyYEHHBIN pe3yybTarT.

DOyHKIUU

N300paxaTh HA KOOPAUHATHOW MPSMOM TOUKH, COOTBETCTBYIOILIUE 3aJaHHBIM KOOpIMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbI, 3aMMCHIBATH YUCIOBbIE IPOMEXKYTKH HA aIreOpandeckoM s3bIKe.



OTmeudaTh B KOOPAMHATHOM MJIOCKOCTU TOYKH MO 33JaHHBIM KOOPJIMHATaM, CTPOUTh IPAQUKU JIMHEHHBIX (YHKIIHI.
Crpoutsb rpaduk QyHKIUM Y = |X|.

OmnwuceIBaTh ¢ MOMOIIBIO (YHKIIHI N3BECTHBIC 3aBUCUMOCTH MEX]Ty BETMUMHAMU: CKOPOCTh, BpPEMs, PaCCTOsIHUE, IICHA,
KOJIMYECTBO, CTOUMOCTb, POU3BOIUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

HaxoauTs 3HaueHue (QyHKIMH 110 3HAYEHHUIO €€ apryMEeHTa.

[Tonnmate rpaduueckuil crmocod® NPEACTaBICHUS W aHaIM3a HHPOpPMAIMH, W3BJICKaTh M HHTEPIPETUPOBATH
MH(OpMAIUIO U3 TPAPUKOB peaTbHbIX IPOLECCOB U 3aBUCUMOCTEH.

K koHIty o0y4enus B 8 kiacce o0ydaronuiics MOIYIUT CASAYIONINE MPEAMETHbIC PE3yIbTaThI:

Yucia 1 BbIYMCICHUS

Hcnonp30BaTh Ha4aJIbHBIE IIPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX YUCEI I CPABHEHUs, OKPYTJICHUS U
BBIUMCIICHUM, N300pakaTh JEHCTBUTENbHBIEC YUCIIa TOUKAaMU Ha KOOPIUHATHON MPSIMOH.

[TpumeHsTh TOHATHE apU(PMETUYECKOTrO KBAJAPATHOTO KOPHS, HAXOAWTh KBaJpaTHbIE KOPHHU, HCIOJB3Ys IpU
HEOOXOAMMOCTU KaJIbKYJIATOP, BBIIOJHATH MNPEOOpa30oBaHUsl BBIPAKEHUM, COAEpKalIUX KBaJIpaTHbIEe KOPHU, MUCHOJb3YS
CBOMCTBA KOPHEM.

Hcnonp30BatTh 3ammcu OONBIINX U MaJIBIX YUCEII C IIOMOIIBIO JECITHUHBIX Apo0ei u cteneHei uyucna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHsATh TOHSTHE CTENEHH C LEJbIM IOKa3aTeJIeM, BBIIOJHATh MPeoOpa3OBaHMs BBIPAKEHUH, COAEpKALIUX
CTEIECHHU C LEJIBIM ITOKA3aTEIIEM.

BBINONHATE TOXIECTBEHHbIE MNPEOOpa30BaHUsl PALMOHAIBHBIX BBIPAXKEHUNW HA OCHOBE MpaBUJ JEUCTBUM HaA
MHOTOWICHAMH U alNreOpandecKuMu Jpo0sMU.

PacxitanpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKUTEIH.

[TpumensTh npeobpa3oBaHus BHIPAKEHUH AJI PEIICHUS Pa3IMYHbIX 3a7a4 U3 MATEMAaTUKH, CMEKHBIX MPEIMETOB, U3
pEAIbHOM IIPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemars jMHENHBIE, KBaJpaTHbIC YPABHEHMS U PALMOHAIIBHBIE YPAaBHEHUsA, CBOAALIMECS K HHUM, CHUCTEMBI JIBYX
YPaBHEHUU C IBYMS IIEPEMEHHBIMHU.



[TpoBoaMTH MpOCTEiiIINE UCCIEAOBAHNS YPABHEHUH U CUCTEM YPABHEHUI, B TOM YHCIIE C IPUMEHEHHEM IpaduyecKux
MpeACTaBICHUN (yCTaHABIMBATh, UMEET JIU YPaBHEHUE WJIM CUCTEMa YpPaBHEHHUM pELICHUS], €CId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cIOBECHOM (DOPMYIIMPOBKH 3a7a4M K €€ anreOpandeckoi MOJIEIN ¢ TOMOIIbIO COCTABJICHUS YPaBHEHUS
WJIA CUCTEMBI YPABHEHUM, HHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4d MOJIyYECHHBIN pe3yibTar.

[IpuMEHATh CBOKMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH, PEIIATh JMHEWHBIE HEPABEHCTBA C OJHOU
MEPEMEHHOM U UX CUCTEMBI, JaBaTh IpapueCKyI0 WIUTIOCTPALIMIO MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHUMATh ¥ UCITOIH30BaTh ()YHKIIMOHAJIbHBIE IIOHATHS U SI3BIK (TEPMUHBI, CHMBOJIMUECKHE 0003HAUCHHUS ), OTIPEICTISATh
3Ha4YeHHUE (PYHKIIMHU 10 3HAYCHHUIO apTyMEHTa, ONPeIesaTh CBOMCTBA (DYHKIIUHU 110 e€ TpaduKy.

CrtpouTtb rpadvKu JIeMEHTApHBIX (PYHKIIMHA BUAA:

= f, y=x2, y=x3,y = |X|, Y=V, onuchIBaTH CBOICTBA YNCIIOBOI (YHKIMHU 1O €& rpaduKy.

K kxonimy oOy4ernus B 9 kj1acce 00y4Jaromuics MOYIUT CICAYIOIINE MPEIMETHBIC PE3yIbTaThI:

YucJia 1 BBIYUCIEHUS

CpaBHMBATH ¥ YHOPSIAOUYNBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIC YHUCIIA.

BreimonHate apudmeTndeckue MEWCTBUS C pallMOHAIBHBIMH YHCJIAMM, COYETas YCTHBIC M IMMCHbMCHHBIC TPHUEMBI,
BBITIOJIHSTH BBIUUCIICHUS C UPPALTMOHAIBHBIMU YU CIIAMM.

Haxonuts 3HaueHus CTENEHEN ¢ LEJIbIMU OKA3aTENSIMA U KOPHEU, BBIYUCIISATh 3HAUEHUS YHCIOBBIX BBIPAKEHUM.

OKpyrIsTh J€HCTBUTENBHBIE YHCIIA, BHIMOIHATh MPUKUKY PE3YJIbTAaTa BRIYUCICHHM, OLIEHKY YMCIOBBIX BBIPAKEHUHN.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHelHbIe U KBaJpaTHbIC YPaBHEHUSI, YpaBHEHUSI, CBOJISAIIMECS K HUM, IPOCTEUIINE TPOOHO-paIlMOHATIBLHBIC
YpPaBHEHHS.

PemaTte cucTeMsl IByX JTMHEUHBIX YPABHEHUH C IBYMs IEPEMEHHBIMHA U CUCTEMBI JIByX YPABHEHUH, B KOTOPBIX OJHO
YpaBHEHHUE HE SIBJISIETCS JINHEWHBIM.

Pemiath TeKCTOBBIE 3a/laud alreOpandecKUM CIIOCOOOM C MOMOIIBIO COCTaBJIEHUS YPaBHEHHUS WM CHUCTEMBI JABYX
YPAaBHEHUM C ABYMsI IEPEMEHHBIMH.



[TpoBoAMTH pOCTEiIINE UCCIEAOBAHNS YPABHEHUHN U CUCTEM YPABHEHUI, B TOM YHCJIE C IPUMEHEHUEM IpapruuecKux
npeacTaBlIeHu (yCTaHABIMBAaTh, UMEET JIM YPABHEHUE WJIM CUCTEMA YPABHEHUW DPEILICHHUS, €CIH UMEET, TO CKOJBKO, U
npouee).

Pemarp nuHeliHbIe HEPAaBEHCTBA, KBaIPATHBIE HEPABEHCTBA, N300payKaTh PELICHUE HEPABEHCTB HA YMCIIOBOU MPSIMOH,
3aMMCBIBATH PELICHUE C IOMOIIBI0 CUMBOJIOB.

PemaTe crucTeMbl JINHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAOIINE KBAIPaTHOE HEPABEHCTBO, H300paxaTh
pelIeHne CUCTEMBI HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3aIIMCHIBATh PEIIEHUE C IIOMOIIBI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA ITPU PEIICHUH PA3JIUYHBIX 3a4a4.

DOyHKUUHA

Pacnio3naBaTh (pyHKIIMK N3ydeHHBIX BUI0B. [I0Ka3bpIBaTh CXeMaTHUECKH PACIIONOXKEHHE HA KOOPIMHATHON MIIOCKOCTH

rpadukoB GyHKIMIA BUIA:
y=kq,y=kx+b,y=kix,y=ax2 +bx+c,y=x3,y=x,y = x|,
B 3aBUCUMOCTH OT 3Ha4eHUM K03 (HUIIMEHTOB, OMICHIBATH CBOMCTBA (PYHKITUH.

Ctpouth 1 m300paxkaTh CXeMAaTHUECKH TpadUKH KBAAPATUIHBIX (YHKIIMHA, ONTUCHIBATH CBOMCTBA KBaAPATUIHBIX
byHKLMIA 110 UX rpaduKam.

Pacro3naBaTh KBaipaTUIHYIO QYHKIIHIO MO (OpMYyJIe, TPUBOIUTH MIPUMEPHI KBAAPATUYHBIX (DYHKIMH U3 peaTbHON
KU3HU, GU3UKH, T€OMETPHHU.

YucsioBbIE MOCTE0BATEIBHOCTH M IIPOTPECCHH

Pacnio3naBaTh apuMeTHIECKYIO M TEOMETPUUECKYIO MPOTPECCUU TIPH Pa3HBIX CIIOCO0axX 3aaHusl.

BEITIOTHITE BEIYMCIICHHSI C UCIIOIb30BaHUEM (OpMYJI N-TO WIeHa apu(PMETHICCKON U TE€OMETPUUSCKON TIPOTPECCHH,
CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4ICHBI TOCIICIOBATEIFHOCTH TOYKAMHU Ha KOOPAMHATHOM TJIOCKOCTH.

Pemate 3amaumn, CBA3aHHBIC C YMCJIOBBIMH ITOCJICIOBATEILHOCTIMHU, B TOM YHCIIC 3a/Jlaud W3 peabHOM KH3HU (C
HCIIOJI30BaHUEM KaJIbKYJIATOPA, ITU(POBBIX TEXHOJIOTHI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3ieioB H TeM (uudposbie)
Ne o/m HpOrpAMMES Beero KOﬁHTpOJ‘IbHLIe HpﬁaRanecKne 06pazoBaTeIbHbIE
padoThI padoThI pecypesI
1 [ToBTOpenue 6 Kiacc 3 1
5 Yucna v BeIuKCIIeHHS. PalinoHanbHbIe o5 1 bubnuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bu6mmoreka [{OK
3 AJreOpantecKue BhIpaKeHus 21 1 https://m.edso0.ru/7f415b90
bubmuoreka [JOK
4 YpaBHEHNS U HEPaBEHCTBA 20 1 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
5 KoopruuaTsl i rpaduia. OyHKITHY 24 1 https://m.eds00.ru/7f415b90
bubmuoreka [JOK
6 Ilosropenue u 0bobmernne 3 1 https://m.eds00.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KJIACC

KoumnuectBo yacoB DJIEeKTPOHHbIE
Ne ni/nt HaumeHoBaHue pa3aeJioB M TeM Kontponbupre | TpakTiueckue (undposbie)
NPOrpaMmbl Bcero p p o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 [ToBTOpeHue 7 Kiace 3 1
bubnuoreka HOK
2 Uucna n Berunciienns. KBagparasie KOpHU 15 https://m.eds00.ru/7f417af8
3 Uucna u Beiuucienus. CTeneHb C LeIbIM 7 bubnuoreka [HOK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BBIDUKCHHA. | ¢ 1 bubnuoreka HOK
KBagpartuslii Tpéxunen https://m.edsoo.ru/7f417af8
5 Anrebpanueckue BBIDAKCHAS. | ¢ 1 bubnuoreka [MOK
Anrebpaunyeckast JpoOb https://m.edsoo.ru/7f417af8
6 VYpaBHeHus U HepaBeHcTBa. KBagparHble 15 1 bubnuoreka [TOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
7 VYpaBHeHust u HepaBeHcTBa. CucTeMsl 13 bubnuoreka [TOK
ypaBHEHUN https://m.edsoo.ru/7f417af8
bubnnoreka [HOK
8 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnuorexa LHOK
9 Dynkuun. OCHOBHbIE NOHATHS 5 https://m.edsoo.ru/7f417af8
bubnnoreka HOK
10 OyHiapy. THCTOBHE QYHKIHH 9 https://m.edsoo.ru/7f417af8
bubnuorexa LHOK
11 Hoeropenue n 0bodmenne 3 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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9 KJIACC

KosmnuecTBo yacoB DJIEeKTPOHHbIE
Ne ni/nt HaumenoBanue pa3jaeJioB " TeM Kontponbupre | TpakTiueckue (ungposbie)
NpOrpamMmbl Bcero p p o0pa3oBaTe/bHbIE
padoThI padoThbI pecypesI
1 IToBTOpenue 8 kiace 5 1
5 Yuciia u BbIYKCICHUA. J[eWCTBUTEILHBIC 9 bubnmmoreka HOK
yucia https://m.edso00.ru/7f419d08
3 VYpaBHEHUsS] U HEPABEHCTBA. YPaBHEHUS C 14 1 bubnuoreka HOK
OJIHOM MepeMEeHHOM https://m.edsoo.ru/7f419d08
4 VYpaBHenuss U HepaBeHcTBAa.  CHCTEMBI 14 1 bubnmmoreka HOK
YpaBHEHUU https://m.eds00.ru/7f419d08
bubnuoreka HOK
3) VYpaBHenust u HepaBeHcTBa. HepaBencTBa 16 1 https://m.eds00.ru/7§419d08
bubnnoreka HOK
6 PyHKIn 16 1 https://m.eds00.ru/7f419d08
bubnuoreka 1HOK
7 Uwucnoble mocne0BaTeIbHOCTH 15 1 https://m.eds00.ru/7§419d08
8 [ToBTOpeHME, 0000IICHNE, CHCTEMATH3AIIHS 13 1 bubnnoreka 1HOK
3HAHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

YYEBHO-METOJNYECKOE
OBECIIEYEHMUE
OBPA3OBATEJBHOI'O
IHPOLHECCAOBA3ATEJIBHBIE
YYEBHbBIE MATEPUAJIbI 1JIA1
YUYEHUKA

Marematuka. Anre6pa: 7-i kiaacc: 0a30BbIM YPOBEHb: YUSOHUK, 7
kiacc/ MakaperaeB FO.H., Munaiok H.I'., Hemkos K.U. uapyrue;
nof pen. TensikoBckoro C.A., AKIIMOHEPHOE OOIIECTBO
«3narensctBo «IIpoceemenuey, 2023r.

METOANYECKHUE MATEPUAJIBI IUISA YUUTEJIA

Anrebpa. Jlunaktuueckue matepuansl. / kiaace 3BaBud JI. U., Ky3nenosa
JI. B., CyBopoBa C. AkiiuoHepHO€E 00IIeCTBO

«M3natenbctBO «IIpocBemenue», 2023r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI
CETH

bu6mmoreka IJOK
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