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MNOSACHUTEJIBHAS 3AITUCKA
Pabouas mporpamma yaeGHOTO mpeamera «Anredpa aiis 7-9 kiaccoB pa3paboTaHa Ha OCHOBAaHUU
CJICAYIOIIUX HOPMATUBHBIX TOKYMCHTOB!

» GdenepanpHOro 3akoHa OT 29.12.2012 Ne 273-03 «O06 ob6pazoBanum B Poccuiickoit denepanuny;

* TpeGoBanuit denepanibHOro TOCYIapCTBEHHOIO 00pa30BaTENBLHOIO CTaHIApTa OCHOBHOIO OOIIEro
o0Opa3oBaHus, YTBEPKACHHOTO nMpukazoM MunoOpazoBanus Poccuiickoit @enepanun ot 31.05.2021r Ne
287 (c I3MEHEHUSIMU U JIOTIOJTHCHHUSIMHU );

» OenepanpHOl 00pa3oBaTENBLHON MPOrpaMMbl OCHOBHOTO 00111ero oOpa3oBanus (nmpuka3 MuHUCTEpCTBa
npocBenieHus PO ot 18.05.2023r Ne370);

» @enepanbHO TPOTPaMMOI  BOCIIUTAHMSA, OJOOPCHHOH pemieHueM (deaepaibHOro y4eOHO -
METOJIMYECKOTo 00beMHEeHH s 110 001eMy oopa3oBanuio (rmporokoi ot 02.06.2020 r. Ne2/20).

* [IporpaMMa COOTBETCTBYET OCHOBHOW 00pa30oBaTeIbHOM MpOrpaMMe OCHOBHOTO 00IIero oopazoBaHus,
nokanbHbIM akTaM MBOY «YkpoMHoBckas mikona» Cumdepononbckoro paiona Pecyonuku Kpbim.

* YcraBa MBOVY «YKkpoMHOBCKast IIKOIa»

Anrebpa sBIsETCS OJHMM M3 OINOPHBIX KYpCOB OCHOBHOIO O0OmIEro 0Opa3oBaHUs: OHA
o0ecrieunBaeT U3ydeHHe IPYTuX JTUCIHILINH, KaK €CTECTBEHHO-HAYYHOT0, TaK ¥ TYMAaHUTAPHOTO IIUKJIOB,
e€ OCBOEHHE HEOOXOJUMO JJs MPOJOJDKEHUs 00pa3oBaHMsl M B IOBCEIHEBHOHN jku3HU. Pa3Butue y
o0yJaroImuxcs HayYHbIX MPEICTABICHUNA O MPOUCXOXKIEHUH U CYIIHOCTH anreOpanyeckux abCTpaKIMi,
crocobe OTpakeHHs MaTeMaTHUYeCKOM HayKoW SIBJIEHHI M NpOLEcCOB B NMPUPOAE U OOIIECTBE, pOJU
MaTEeMaTHYeCKOr0 MOJEIMPOBAHUS B HAyYHOM MO3HAaHMU M B MPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAayYHOTO MHPOBO33PEHUS M KauyecTB MBILIUICHHUS, HEOOXOAMMBIX I aJanTallMd B COBPEMEHHOM
nudpoBoM obiecTBe. M3ydeHue anreOpel oOecriednBaeT pa3BUTHE yYMEHHUS HAOMOAaTh, CPaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUIEHHUS, CIHOCOOHOCTH apryMEHTHpPOBaHHO
00OCHOBBIBaTh CBOM JEHCTBUS U BBIBOABI, (POpMyIHpoBaTh yTBepkIAeHHUS. OcBOeHHME Kypca anreOpbl
obecreynBaeT pPa3BUTHE JOIMYECKOIO MBILIUIEHUS OOYYalOIUXCsA: OHM HCHOJIB3YIOT IETyKTUBHBIE W
MHAYKTHBHBIE pacCyXJIeHHs, 0000IIeHne U KOHKPETH3aIuio, abcTparupoBanye u ananoruto. OOyueHue
anreOpe MpeAroaraeT 3Ha4UTENIbHbIA 00bEM CAMOCTOSITEIBHON JEATEILHOCTH O0YUYaIOMIUXCsl, TOITOMY
CaMOCTOSITEIILHOE PEIICHUE 3a/1a4 ABJISETCA peaau3alyeil A1eATeIbHOCTHOTO IPUHIUIA 0O0yYEeHHUS.

B crpykrype mporpammbl yuyeOHOTO Kypca «Anredpa» sl OCHOBHOTO OOIIero oOpa3oBaHMS
OCHOBHOE€ MECTO 3aHHUMAIOT COJEP)KATEIbHO-METOINYECKUE JIMHUU: «Yucia u  BBIYUCICHUSAY,
«AnreOpanueckue BBIpAXEHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHkuum». Kaxmas u3z stux
COJZIEPKATEIbHO-METOANYECKUX JIMHUN pa3BUBAaeTCsl Ha MPOTSDKEHUU TPEX JIeT HU3Y4YEeHUs Kypca,
B3aUMOJICHCTBYSl C JPYTUMH €ro JUHUSAMH. B Xoze wu3ydyeHus ydeOHOro Kypca OOy4aromuMCs
IIPUXOANUTCS JJOTHYECKH PacCyKIaTh, UCIIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBA3M C 3TUM B
nporpaMMy y4eOHOTO Kypca «AnreOpay BKIIOUYEHbl HEKOTOpPbIE OCHOBBI JIOTHKH, MPEICTABIEHHBIE BO
BCEX OCHOBHBIX pa3felaXx MaTeMaTH4ecKoro oOpa3oBaHUS M CIIOCOOCTBYIOIIME — OBJIA/ICHUIO
00y4aroIUMHUCS OCHOB YHHBEPCAIBHOTO MAaTeMaTH4eCKOro s3bika. CojlepaTeabHOH M CTPYKTYpPHOIL
0CO0EHHOCTBIO YUeOHOT0 Kypca «Anredpa» SIBIsSeTCs €r0 HHTEIPUPOBAHHBIN XapakTep.

Copepxanne aMHMM «Yucla M BBIYMCIEHUS» CIYXKUT OCHOBOM Ui JajbHEHIIEro W3y4YEeHUs
MaTeMaTHKH, CIIOCOOCTBYET pa3BUTHIO y OOYYaIOUIMXCS JIOTMYECKOIO MBIIUICHUS, (POPMUPOBAHHIO
YMEHUS T0JIb30BAaThCSl AITOPUTMAaMH, a TAKXKe MPHOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX



JUIS TIOBCETHEBHOM >KM3HU. Pa3BuTHE MOHATHS O 4YMCIE HAa YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMS
CBSI3aHO C pAIMOHAIBHBIMA W HPPANMOHAIBHBIMUA YHUCIAaMH, (OPMHPOBAHUEM TIPEACTABICHUN O
JEHCTBUTEIBHOM YHUCIE. 3aBEpLIEHUE OCBOEHHUS YMCIOBOW JIMHUM OTHECEHO K CpeAHEMY oOuiemy
00pa3oBaHMIO.

Copepxanue IByX anreOpanuecKux JMHUNA — «AnreOpanueckue BBIPAKEHUs» U «YPaBHEHHS U
HEPAaBEHCTBA» CMOCOOCTBYET (POPMHUPOBAHUIO y OOYYarOIIMXCS MaTeMaTHYecKoro  arrmnapara,
HEOO0XOAUMOTO JUI PEIICHHs 3a/1a4 MAaTeMAaTUKU, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX
3agad. Ha ypoBHe OCHOBHOrO o00mero oOpa3oBaHMs YYEOHBI Marepual TpYyNIUPYETCs BOKPYT
paloHaJIbHBIX BBIpAKEHUH. Anredpa JIEeMOHCTPUPYET 3HAYEHHE MATEMAaTUKH KakK s3bIKa JUIs
MIOCTPOCHUSI MaTeMaTHYEeCKHX MOJEJIel, OMMCcaHus MPOLIECCOB U SIBICHUN peanbHOro mupa. B 3amaun
o0y4yeHus anredpe BXOAAT TaKkKe JalbHEHIIee pa3BUTHE alITOPUTMUYECKOTO MBIIIJICHUs, HEOOX0IMMOTO,
B YAaCTHOCTH, JUIsI OCBOCHHSI Kypca WH(POPMATUKH, U OBJIAJICHUE HABBIKAMU JICAYKTHUBHBIX PACCYKIACHUH.
[IpeoOpa3oBaHre CHUMBOJBHBIX (DOPM CHOCOOCTBYET pa3BUTHIO BOOOpaXeHHs, CIOCOOHOCTEH K
MaTEeMaTHYeCKOMY TBOPUYECTBY.

Conepxanrie (QyHKIMOHAIBHO-TPAPUUESCKON JIMHUM HAICICHO Ha TOMy4YeHHE OO0YYaroIIMMHUCS
3HAHUW O (QYHKIHMSIX KaK BaKHCHUIIEH MaTeMaTHYeCKOW MOJCIH Ui ONMUCAHUS W WCCICIOBaHUS
pa3HoOOOpa3HBIX MPOLIECCOB U SBIEHUN B mpupoje U odmiectBe. M3yueHue marepuasia criocoOCTBYET
pPa3BUTHIO y OOYYaIOIIUMXCSl YMEHHS HCIOJIb30BaTh pa3lIMYHbIC BBIPA3UTENIbHBIE CPENICTBA SI3bIKA
MaTeMaTUKd — CJIOBECHbIE, CHMBOJMYECKHE, TIpaduyeckue, BHOCUT BKJIaJ B (OpMHUpPOBaHUE
MPEJCTABICHUN O POJIM MAaTEMATHKH B PAa3BUTHH [IUBIIIN3ALUH U KYJIbTYPHI.

CornacHo yuyebHOMYy miaHy B 7-9 kiaccax u3ydaercsi y4eOHbI Kypc «Anredpa», KOTOpPBIi
BKJIIOUAET CJENYIOIIME OCHOBHBIC paslieibl coaep:xkanus: «Uucina U BBIYUCICHUA», «ANredpanyueckue
BBIPAKECHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIMM.

Ha usyuenue yue6HOro Kypca «Anredpa» orBoaurcsa 306 yacos: B 7 kiacce — 102 gaca (3 yaca B
Hezento), B 8 kiacce — 102 yaca (3 yaca B Hezento), B 9 kimacce — 102 vaca (3 gaca B Hefento).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIE, NEPEXOoA OT OAHON (GopMbl 3amucu Apolel K
apyroi. IloHsATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHUE, YIIOPAJOUYNBAHUE PALlMOHAIBHBIX
yrcen. ApudMeTHuecKue NeHCTBUS ¢ pallMOHANBHBIMU YHMCIaMU. PemieHne 3amad u3 peainbHOM
IPAaKTUKU Ha 4acTHu, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelelieHHe, peoOpa3oBaHue BBIPAKEHUNH Ha
OCHOBE OIpE/IEICHHUS, 3aUCh OOIBIINX Yncen. [IponeHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE NPOLEHTOB. TpHU OCHOBHBIC 33Ja4d Ha MPOILECHTHI, PELICHUE 33aJad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHre NPU3HAKOB IEIMMOCTH, Pa3JI0KEHNUE HA MHOXKUTEIN HATYPaIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi IPONOPLHMOHATBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4eHUs
nepeMeHHbIX. IIpencraBieHue 3aBUCUMOCTHM MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKACCTBEHHO paBHBIC
BBIpQXEHMSI, IIPaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUI, IpaBUila PacCKpbITUS CKOOOK U
NPUBEJCHUS OJOOHBIX CllaracMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTelIEM.

OpnHowienbl 1 MHOrouwieHbl. CteneHb MHorouieHa. CiiokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOTOWIEHOB. @OpMyIbI COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT pPa3HOCTH.
®dopmyna pa3HOCTH KBaJpaToB. Pa3noxkeHrne MHOTOWIEHOB HA MHOKUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHMsI, IIpaBUiia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIbLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHne JIMHENWHBIX ypaBHEHMI. CocCTaBlI€HME ypaBHEHUN IO YCIIOBUIO 3aj1add. PemnieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHHE C ABYMs NEepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 € IOMOILBI0 CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopannara Toukm Ha mnpsMod. YUucinoBble NPOMEXYTKH. PaccTrosiHue Mexny IByMs
TOYKaMU KOOPAMHATHOU IIPSAMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcrucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. Ilpumeps! rpadukoB, 3agaHHbIX (Qopmyinamu. UYreHue rpadukoB
peanbHbIX 3aBUcuMocTed. Ilonatue Qynkuuu. I'papuk ¢ynkuuu. CpoiicTBa (QyHKUIHUH.
JluneitHas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemieHne TMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.



8 KUIACC

Yucsa v BbIYUCICHUSA

KBanparaelii koperb u3 4ywcia. lloHsatue 00 wuppanwoHanbHOM uyuche. JlecaTnyHbie
NpUOIVKEHUS UPPAMOHATBHBIX uncen. CBolcTBa apuMETHUYECKUX KBAJAPATHBIX KOPHEH M UX
PUMEHEHHE K MpeoOpa3oBaHUIO YHMCIOBBIX BBIPRKEHUNW U BBIYMCICHUSAM. JleHCTBUTENIbHbBIE
qyucia.

Crenens ¢ 1esIbIM NTOKa3aTeseM U €€ cBorcTBa. CTaHAapTHAS 3aIIMCh YUCIIA.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BBIUMTAaHUE, YMHOXKEHHE, JCIICHUE alnreOpamueckux IpoOei. PannoHambHbIe BBIpAXKCHUS U MX
npeoOpazoBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEHl KBaJpaTHOrO ypaBHeHUsA. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [Ipocteitmue npoGHO-
panuoHalIbHbIE YPABHEHUS.

['paduueckass mHTEpIpEeTAlNsl YPABHEHUM C JBYMsI TIEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YpaBHEHUH C JIBYMs IepeMEHHBbIMU. [IpuMepbl pemeHus CUCTeM HENMHEMHBIX YPaBHEHHU C
JIBYMsI TI€PEMEHHBIMHU.

Pemienne TeKCTOBBIX 3aj1a4 AIreOpandecKuM CriocoOoM.

UucnoBple HepaBeHCTBA M HX CBoMcTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHEHHbIE HepaBeHCTBAa C OAHOM mnepeMeHHOM. Cucremsl
JIMHEVHBIX HEPABEHCTB C OJTHOW IEPEMEHHOM.

DOyHKIUH

[Tonstre Gpynkuuu. OGMacTh ONpEEeHNUs U MHOXKECTBO 3HaueHU# (yHKIuu. CrnocoOs
3aaHus QyHKIUH.

I'padpuk ¢dynkuuu. Yrtenue coiictB pyHkumu no e€ rpaduky. [Ipumeps rpagukos
(GYHKIHMA, OTPAKAIOIINX PeaTbHBIE TTPOLIECCHI.

OyYHKIUU, OMHUCHIBAIOIINE TPSIMYI0 U OOpaTHYIO MPOIMOPIIMOHAIBHBIE 3aBUCUMOCTH, WX
rpaduxu. OyHkuun y = X2,y = X3,y = X, y=|x]. I'paduueckoe pemieHre ypaBHEHUH U CUCTEM
YpaBHEHUM.

9 KJIACC

Yuciaa 1 BLIYHCTIECHUS

PanonanbHble Yncna, upparoHaIbHbIe YUClia, KOHEYHBIE U OECKOHEYHBIE JEeCATUYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTENbHBIE 4YHCIAa KaKk OECKOHEUYHbBIe
JIecATUYHbIE  npoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXXECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOMN MPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHUCEN, apuPMETHUYECKHE NCUCTBUSA C JACHCTBUTEIHHBIMU
YHUCIIaMH.

Pa3mepsl OOBEKTOB OKPYXKAIOIIETO MHUPA, IIUTEIHHOCTH TMPOIECCOB B OKPYKAIOIIEM
MHpE.



6

[TpubnnxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh NPUOMKEHUs. OKpYIJeHHe YHuCell.
IIpuknaka v OLEHKa pe3yabTaTOB BEIYMCICHUMN.

YpaBHeHUs M HEpaABEHCTBA

JIuneitHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOISAILNUXCA K TUHEWHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOIAIIMXCA K  KBaJpPaTHBIM.
bukBangpatHoe ypaBHeHue. Ilpumepnl pelieHus ypaBHEHUM TPETbe M 4YETBEPTOUM CTEMEHEH
Pa3I0KEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-palMiOHANBHBIX  YpaBHEHWA.  PemieHwe  TEKCTOBBIX  3ajad
areOpanyeckuM METOOM.

VYpaBHeHHE C ABYMs IE€peMEHHbIMH U ero rpaguk. PemieHue cucteMm JIBYX JMHEWHBIX
YpaBHEHUN C JBYMs IIEpEMEHHbIMU. PellleHHne CHCTeM JBYX YpaBHEHHUH, OJHO M3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH cterneHu. I'paduueckas MHTEpIpETalns CUCTEMbl YpaBHEHUHN ¢
JBYMsI IEPEMEHHBIMU.

Pemenue TekCTOBBIX 3ajjay anreOpandeckuM CrocoOoM.

YucnoBsle HEPABEHCTBA U X CBOMCTBA.

PemreHne JNMHEMHBIX HEPABEHCTB C OAHOW NIEPEMEHHOW. PenieHue cucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mepemeHHO. KBaapaTtHble HepaBeHcTBa. ['padumueckas uHTeprperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUUHA

KBanparnunast ¢yHkius, e€ rpaduk u cBoiictBa. [lapabona, KOOpIWHATHI BEPITUHBI
napaboJibl, 0Ch CAMMETPHUU TapaldoIIbL.

I'padukn dyskmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x|, u ux cBoiicTa.

YuciioBbIe MOCIE10BATEILHOCTH U NPOrPECCUH

[TonsiTE YMCIOBON MOCIENOBATENIBHOCTH. 3aJaHUE IMOCIIENOBATEIbHOCTH PEKYPPEHTHOU
bopmynoit u popmysoit N-ro uieHa.

Apudmernueckass UM reomerpuueckas — mporpeccud.  DPopmynbl  N-TO  4ieHa
apu(pMeTUYECKO U FTeOMETPUUECKON MPOTPECCHii, CyMMBbI IIEPBHIX N UJICHOB.

N300paxeHne 4jJeHOB apU(PMETHUECKOH M TeOMETPHUYECKOM Mporpeccuil TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 AKCIOHEHUIUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS NPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCS:

1) naTpuoTHUYecKoe BOCIINTAHKE:

IPOSIBJIGHUEM MHTEpeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHUEM K JIOCTH)KEHUSM POCCUHCKHX MAaTEeMAaTUKOB M POCCHUHCKOM
MaTEMaTUYECKOH ILIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTOCTH)KEHUH B APYTUX HAyKax M IMPUKIIATHBIX
chepax;

2) rpa:kIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pEealn3aluu ero Ipas,
IPEJCTAaBICHUEM O MaTEeMaTHYECKUX OCHOBAaX (YHKUMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SIBJICHUH, TPOLIEAYpP TPakTAaHCKOTO O0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HAaYKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX NIPUHLIUIIOB B J€SITEIbHOCTH YYEHOTO;

3) Tpya0BO€E BOCHIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE y4YacTHE B PEUICHMM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUHU Bcel
KHU3HU Ul YCHEeITHON Npo(ecCHOHANBHOM AeATeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUI,
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM WHIMBHUIYaJIbHOH TPACKTOpPUHM OOpa30BaHHS U
YKU3HEHHBIX TUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCHIPHUATHIO MaTeMaTHYeCKHX
00BEKTOB, 33/1a4, PELICHU, pacCyKI€HUIN, YMEHUIO BUJETh MATEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpHUEHTAllMeH B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpeAcTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUSl 4YEJIOBEKa, MPUPOABI U O0OIeCTBa, NOHMMAaHHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl YelIOBEYECKOW NeATeNbHOCTH, 3TaloB €€ pa3BUTUS U
3HAYMMOCTH JIJIs1 Pa3BUTHUS LIMBUIIN3ALlUH, OBJIAJJIEHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YECKON
KyJIbTYpOH Kak CpEICTBOM II03HAaHHWS MHUpPA, OBJAJAEHUEM IPOCTEHIIMMH HaBBIKAMU
HCCJIEIOBATENbCKOM 1eATEeIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHHMe  KYJBTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArONnOJIy4Yusi:

TFOTOBHOCTBbIO NIPUMEHATH MAaTEMaTH4YECKHE 3HAaHUS B MHTEpEcax CBOErO 3J0pOBbs,
BEJICHUS 3/J0POBOr0 00pasa »KU3HU (310pOBOE MUTaHUE, COATaHCHUPOBAHHBIA PEKUM 3aHITUN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMMOKY M TaKOT'0 K€ MpaBa JIPYroro 4eiaoBeKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpUEHTallel Ha MpUMEHEHHe MaTeMaTHYeCKHX 3HAaHUM JUIs pelleHus 3ajad B obsactu
COXPAHHOCTH OKpY)KaloIIeW cpeibl, IMIAHUPOBAHUS IMOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJEACTBUM Ui OKpY’KaroIlel cpenibl, 0CO3HAHHEM TIJI00aIbHOTO XapakTepa KOJIOTHYECKHX
npo0JeM U myTel uxX pereHus;
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8) aganTanus K U3MEHSAIOIMMCS YCJIOBUSM COIHAJIbHON U IPUPOAHOI Cpeabl:

TFOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBMSIX HEONPEIEIEHHOCTH, MOBBIIIEHNUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 MPAaKTHUECKYIO AESITEIbHOCTb, B TOM UUCIIE YMEHUE YUUTHCS Y APYTUX
Jro/ied, MpUoOpeTaTh B COBMECTHOM JESTEILHOCTH HOBBIC 3HAHUS, HaBBIKM M KOMIETCHIIUH W3
OIbITA IPYTHX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHWH, B TOM uucie GOopMyIHpOBaTh UAEH,
MOHATHS, THIIOTE3bl 00 OOBEKTaxX M SBICHHUAX, B TOM YHCIIE paHEe HEH3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYalMI0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallU}0 KakK BbI30B, TpeOylOLMIl KOHTpMEp, KOPPEKTUPOBaTh INPHUHUMAEMble pEIIEHUS U
neicTBus, OpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

ba3oBble Jjornueckue a1ecTBUA:

® BBHIABISTH U XapaKTEPU30BaATh CYIIECTBEHHbIC NMPU3HAKH MATEMaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEIeNICHUs MOHSITUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PHUKAIUU, OCHOBAHUS 7151 0000IIeHNs
U CpaBHEHUs, KPUTEPUU MPOBOIMMOTO aHATN3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,

® BBIBISATH MAaTEeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3HU U MPOTUBOPEUHs B (haKTax,
JAHHBIX, HAONIOJIEHUSX U YTBEPXKIACHUSAX, TMpeajiaraTh KPUTEPUU VISl BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JieNiaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX UM MHIYKTUBHBIX
YMO3aKIJIIOUeHH M, YMO3aKJIFOUSHHH 110 aHAJIOTUH;

e pa3duparh JIOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUN (MpsMble U  OT
MIPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITEIIBHO HECJIOKHbIE JI0Ka3aTeNbCTBA
MaTeMaTHU4ecKux (HaKkToB, BHICTpAaUBaTh apPryMEHTALUIO, MPUBOAWTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTH Croco0 pemieHus y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
penieHus1, BEIOMpaTh HanbOoIee MOIXOMAIIUNA ¢ YUETOM CaMOCTOSITEIbHO BBIJEICHHBIX
KpUTEPUEB).

ba3zoBble ucciienoBare/ibCKue AeMCTBUA:

® JWCIOJIb30BaTh  BOIMPOCHl  KAaK  HWCCIEAOBATEIIbCKUNA  WHCTPYMEHT  TIO3HAHUA,
dbopMynupoBaTh BOIIPOCHI, bukcupyromme MIPOTUBOPEYHE, npodiemy,
CaMOCTOSITENIbHO YCTaHABIMBATh MCKOMOE M JaHHOe, (OPMHpPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3HIINIO, MHEHUE;

® [POBOJUTH MO CAMOCTOSTEIbHO COCTaBIICHHOMY IIJIaHY HECIOXXHBIA HIKCIIEPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHUE 110 YCTAHOBJIICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 00OBEKTOB MEXTY COOOM;

® CaMOCTOATENHHO (OopMyaUpoBaTh OOOOIIEHUS W BBIBOJABI 1O  pe3yjbTaTaM
MPOBENEHHOTO HAOTIOJCHMS, UCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHUIA;



MMPOrHO3UPOBATH BO3BMOKHOC Pa3BUTUC NIPOLECCA, 4 TAKIKC BBIABUTATh NPCATIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

PatGora ¢ undopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIUU, JAHHBIX, HEOOXOJIUMBIX
JUISL pEIICHUS 3a/1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHbIX BUJOB U (DOPM IMpE/ICTABICHHUS,

BbIOUpaTh OopMy MpecTaBiieHuss HHYOPMALIUU U WILUTIOCTPUPOBATH pelllaeMble 3a/1a4l
CXeMaMH, IuarpaMMaMH, HHOU rpapuKol U MX KOMOWHAIIMSIMH,

OLICHUBATh HAJAEKHOCTh MH(POPMAILIUU IO KPUTEPUSIM, MPEATOKEHHBIM YUUTEIEM HIIN
c(OpMyYITHPOBAHHBIM CAMOCTOSTENHHO.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JaelcTBUA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJIEHHS B COOTBETCTBUH C YCIOBUSIMHU M IEIISIMU
OOlIeHMs], SICHO, TOYHO, I'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX H
INUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 X0y PELIeHUs 3a/1a4i, KOMMEHTHPOBATh
HOJy4EeHHBIH pe3ynbTarT;

B X0/ 00CYXJIEHHsI 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOI TeMBI, IPOOJIEMBI,
pemiaeMoil  3ajauM, BbBICKA3bIBaTh WJEHM, HALEJIEHHbIE HA IIOUCK pELIeHMS,
COMOCTABJISITh CBOU CYXKIEHHS C CYXACHHUAMM JPYIMX YYacCTHUKOB JHAaJIoOra,
0oOHapyKUBaTh pazIMyue U CXOJACTBO MO3ULUI, B KOPPEKTHOH Gopme GpopMynupoBaTh
pa3HOIJIacHsl, CBOU BO3PAKECHHUS;

IPEICTaBIIATh Pe3yabTaThl PeIICHHs 3a/lauM, SKCIEPUMEHTA, UCCIIEJOBaHuUs, POEKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS C Y4ETOM 3ajay Mpe3eHTAlud U
0COOEHHOCTEHN ayAuTOpUH;

NOHUMAaTh M MCIIOJb30BaTh NMPEHMYILECTBA KOMAaHIHON M MHAMBUAYaJIbHOW pabOThHI
NPY PEIICHNN YIeOHBIX MaTeMaTHIECKUX 3a]1a4;

IPUHUMATD 11€JIb COBMECTHOM JeSITeIbHOCTH, IIAHUPOBATh OPTaHU3ALUI0 COBMECTHOM
paboThl, pacmpenensTh BHAbI pabOT, JOroBapuUBaThCA, OOCYXKIaTh IMpoOLEcC H
pe3yabTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIIOJICH;

y4yacTBOBaTh B TpyHHoBbIX (GopMax paboTbl (00CykaeHHsS, OOMEH MHEHHUSIMH,
MO3TOBBI€ IITYPMBl U JIPYTH€), BBIIOJIHATH CBOK YacThb pabOThl U KOOPJIUHHPOBATH
CBOMU JICWCTBUS C JPYTMMH WI€HAMH KOMaH/bl, OLIEHWBAaTh KaueCTBO CBOETrO BKJaJa B
OOMINI TPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJaddl (WM €ro 4YacTh),
BBIOMpPATh CHoco0 pemeHus: ¢ y4€ToM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTBI PELIEHUN C Y4ETOM
HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:

BIIAJIETh CIIOCOOAMU CaMOTIPOBEPKU, CAMOKOHTPOJIS MPOIEcca U Pe3ysibTaTa perieHus
MaTeMaTHYeCKOM 3aauM;
MPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh IIPU PELICHUM 3aJa4H, BHOCUTH
KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJEHHBIX OLIHOOK,
BBIBJIEHHBIX TPYJIHOCTEH;
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® OILICHUBATh COOTBETCTBHUE pPE3yibTaTa JEATEIbHOCTH MOCTABICHHOMN 1€ U YCIOBHSM,
OOBSCHATh MPHUYMHBI JOCTM)KCHUS WM HENOCTHKEHHS IIeJId, HAXOIUTh OILIUOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INNPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 7 Kjacce 0OydarolIMiics TMOMYYHUT CIEAYIOLUIUE IpEeIMETHbIC
pe3ybTaThl:

Yuciia 1 BLIYUCICHUA

BbImonHsaTe, coueTas yCTHbIE W NMHCbMEHHbIE NPHUEMBI, apudmeThyecKkue NEHCTBUS C
palurOHaIbHBIMH YHCIAMHU.

HaxoauTe 3HaueHMs] YHCIOBBIX BBIPAKEHHM, MPUMEHSTH Pa3HOOOpPA3HbIE CHOCOOBI M
OpUEMBbl  BBIUMCIICHMUS] 3HAUEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KAIIMX OOBIKHOBEHHBIE U
JECSTUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aMKUCH YUCEN K IpYyrod (MpeoOpa3oBHIBATH NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAAOYMUBATh PALIMOHAIBHBIE YKCIIA.

OxpyrisTh uncna.

BbINIONHATE NPUKUAKY M OLEHKY pe3yjbTaTa BBIYMCICHUH, OLEHKY 3HAYEHHI YMCIIOBBIX
BBIPAKECHUN. BBIMOIHATE JEMCTBUA CO CTENIEHSAMH C HATypaJIbHBIMHU IIOKA3aTEISIMH.

IIpuMeHATh NpU3HAKK JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATypaIbHbIX YUCEL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBSI3aHHBIE C OTHOIIEHHEM BEJIMYUH,
MIPONOPLUUOHAIBHOCTBIO BEJIUYMH, IIPOLIEHTAMH, UHTEPIIPETUPOBATH PE3YJIBTATHI PEIICHUS 3a1a4
C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAMM pacCMaTpUBaeMbIX OOBEKTOB.

Auaredpanyeckune BbIPaKeHHUs

Hcnonb3oBathk anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHHSIX IEPEMEHHBIX.

BoinonHaTe mpeobpa3oBaHus LEI0r0 BHIPAKEHUS] B MHOTOUWIEH NMPUBEICHUEM MOA00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINIONIHATE YyMHOXKEHHE OJHOYICHA HA MHOIOYIEH M MHOIOWIEHAa HAa MHOTIOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCyIIecTBISATh Pa3IOKEHNE MHOTOWIEHOB HA MHOXHUTEIHM C IOMOIIBK) BBIHECEHUS 3a
CKOOKM 0OIIero MHOXXHUTENS, TPYNIIMPOBKH CIaraeMbIX, IpUMEHeHHUs (opMys COKpaméHHOTro
YMHOKEHHS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB U pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJlbHBIMH MOKAa3aTeNIIMU JIJIsl TpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs1 M HEpaBEHCTBA

Pemars nuHeElHBbIE ypaBHEHHUsI C OJHON MEPEMEHHOM, MPUMEHSS MpaBWia Mepexoaa OT
UCXOJHOTO YpPaBHEHHUS K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sBIIAE€TCS JIM YHUCIO KOpPHEM
YPaBHEHHS.

[TpumensTh rpaduueckre METObI P PEIICHUH JTMHEWHBIX YPABHEHUHN U UX CHCTEM.
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[TonGupats mpUMepsl Map YUCE, SBISIOUIMXCS peIIeHUEM JTMHEHHOTO YPaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMS
NEPEMEHHBIMH, TIOJIb3YACh TPAQUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemare cucTreMbl ByX JIMHEHHBIX YpPaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpaguvecKy.

CocTaBiATh M pemiath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHWM MO
YCIIOBHIO 3a/1a4d, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyM IIOJy4YECHHBIN
pe3yJbTar.

DOyHKIUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATAM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3allMCHIBaTh YHUCJIOBBIE IPOMEXKYTKH Ha
aJIreOpanyeckoM s3bIKe.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHHBIX QyHKIuiA. CTpouTs Tpaduk GyHKINH Y = [X|.

OnuceiBaTh € NOMOIIBIO (DYHKIMHA HW3BECTHBIE 3aBUCHUMOCTH MEXKIY BEIMYUHAMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00bEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 10 3HAYCHUIO € apTyMeHTa.

[Tonumatp rpaduveckuii crocod MpeACTaBICHUS M aHAIW3a WHPOPMALMHU, W3BIEKATh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PEeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenuss B 8 kJacce oOydaromuiics MHOJYYHUT CJEIYIOLIUE MpPEIMETHbIE
pe3yabTaThI:

Yuciia ¥ BbIYMCIEHUSA

Hcnonp30BaTh HayallbHBIE NPEJCTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN AJIA
CpaBHEHMsI, OKpYIJIEHUS M BBIYUCICHHH, M300paxaTh AEHCTBUTEIbHbIE YHMCIAa TOYKAMH Ha
KOOPJIMHATHOU IIPSIMOM.

[IpumeHsTh TOHATHE apU(METUUYECKOrOo KBaJIpPaTHOIO KOPHS, HAaXOJUTh KBaJpaTHBIE
KOPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH PeoOpa30oBaHus BhIpaKEHHH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEH.

Hcnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX Ipo0ed u
creneneil uncna 10.

AuredpanyecKkmne BbIPaKeHUS

[IpuMeHATh TOHATHE CTENEeHU C IeNbIM II0Ka3aTeleM, BBINOIHATh MpeoOpa3oBaHUs
BBIPAKEHMM, COAEPIKALIUX CTENEHH C LIEJIBIM ITOKA3aTeIIEM.

BbINOTHATE TOXIECTBEHHBIE NPEOOpa30BaHUsl PALMOHATIBHBIX BBIPAKEHUNH HA OCHOBE
IpaBuiI JEMCTBUN HAaJl MHOTOUJICHAMH U alredpanyecKuMu JpoOsMu.

PackiianpiBaTh KBasipaTHBIN TPEXWIEH HA MHOXKHUTEIH.

[IpumensTh mpeoOpa3oBaHUsl BBIPAKEHUN JJs  peIIeHUs Ppa3JIMyHbIX 3a]ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTHKU.

YpaBHeHUs M HEPABEHCTBA

PemaTte nuHelHbIE, KBaPATHBIE YPABHEHUS U PAllMOHAIBHBIE YPABHEHMSI, CBOJALIMECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEpEMEHHBIMH.

IIpoBONTH MPOCTENIINE UCCIENOBAHNS YPABHEHH U CUCTEM YPAaBHEHHI, B TOM YHUCIE C
OpUMEHeHHEM TIpadUuecKuX TIpeACTaBICHU (ycTaHaBIMBaTh, MMEET JHM YpaBHEHHUE WU
CUCTEMA YPaBHEHUH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IPOYEE).



12

[TepexoauTh OT CIOBECHON (OPMYIHPOBKH 3amaur K €€ anreOpandeckod MOJeNnu C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YypaBHEHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33auy IIOJyYEHHBIN PE3yJIbTaT.

[TpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB ISl CPAaBHEHMSI, OLICHKH, PELaTh JIMHEIHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBl, JaBaTh TIpa(UUYECKyl0 WIUIIOCTPALUIO
MHOX€ECTBa PELICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumaTh ¥ WCHOJB30BAaTh  (DYHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TEPMUHBI,
CHUMBOJIMYECKHE O0O03HAYEHUs), ONpeAesATh 3HadeHHWe (QYHKLUMU IO 3HAYEHUIO apryMeHTa,
OIpesieNATh CBOWCTBA (PYHKLUH 110 €€ rpaduKy.

Crtpoutsb rpaduku eMeHTapHbIX GYHKINN BUIA:

y = kiIX, y = x2, y = x3y = |x|, y = VX, onuchIBaTh CBOICTBA YHCIOBOI (YHKIHH 110 €&
rpaduky.

K koniy oOyuenuss B 9 kjacce oOyuaroumuiics MHOJYYUT CJEIYIOLIUE MpPEIMETHbIE
pe3yJbTaThI:

Yucia ¥ BbIYMCICHHSA

CpaBHUBATh U YIOPSAI0UYNBATH PAllMOHAIBHBIE U HPPALIMOHAJIbHbIE YUCIIA.

BeinonuaTe apudmMeTrueckue AeHCTBHS ¢ pallMOHAJbHBIMU YHCIIAMHU, COYETasi YCTHbIC U
HNUCbMEHHBIE IPUEMBI, BHIIIOIHATH BEIUUCIICHUS ¢ UPPALlMOHATIbHBIMU YUCIIAMH.

HaxonuTh 3HaueHus CTENEHEN € 1eJbIMM [10Ka3aTeIsIMU U KOPHEH, BBIYUCIIATH 3HAUECHUS
YHUCJIOBBIX BbIPAKEHUH.

OKpyrisiTh JEHCTBUTEIbHBIC YHUCIIA, BBIIOJIHATH NPHUKUAKY pe3ysbTaTa BBIYHUCICHUH,
OLIEHKY YHMCIIOBBIX BBIPAXKECHUH.

YpaBHeHusI 1 HepaBEeHCTBA

Pemate nuHelHHBIE M KBaJpaTHbIE YpaBHEHMs, YypaBHEHUS, CBOJSIIMECS K HUM,
npocTeiiye ApoOHO-pallMOHAIbHBIE YPABHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUI C JBYMs NEPEMEHHBIMHU U CHUCTEMBI JBYX
YpaBHEHMI, B KOTOPBIX OHO YpaBHEHHUE HE SIBJISETCS IUHEHHBIM.

PemaTts TekcTOBble 3amauM  anreOpayeckUM CIOCOOOM C TIOMOIIBIO COCTaBJICHHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEpEMEHHBIMU.

ITpoBoaMTH IpOCTENIINE UCCIEA0BAHNS YPABHEHUI U CUCTEM YPAaBHEHUM, B TOM UYHUCIIE C
OpUMEHeHHeM TIpadUUecKuX TMpeacTaBleHuil (ycTaHaBIMBaTh, HUMEET JIM YypaBHEHUE WU
CUCTEMAa YpaBHEHMH pEIlIeHus], €CIIU UMEET, TO CKOJIbKO, U IIpOoYee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300paxaThb pelleHne
HEPABEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMCBHIBATH PEILIEHUE C IIOMOIIBIO CHMBOJIOB.

Pemate cucreMpl JMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YMCIIOBOW MPSIMOMH,
3aMKChIBaTh PEIICHNE C TTOMOIIbIO CUMBOJIOB.

Mcnonb30BaTh HEpaBEeHCTBA MPHU PEIICHUH Pa3IMYHbIX 3a]1a4.

DOyHKIUHA

Pacno3naBaTh GyHKIIMHM U3y4eHHBIX BUAOB. [loKa3pIBaTh cXeMaTHUECKU PACIIONOKEHHE Ha

KOODPJIMHATHO# IIOCKOCTH TpadukoB GpyHkimid Buga: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X,y = ||, B 3aBUCHMOCTH OT 3HaUYeHH KOIPDUIHEHTOB, OMICHBATE CBOHCTBA

byHKUINH.
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Ctpouts W M300paXkaTh CXeMaTH4YeCKH TpadUKH KBAAPATUYHBIX (YHKIMH, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA 1O UX TpaduKam.

Pacno3naBare  kBazpatuyHyro (QyHKIMIO 10  (Gopmyie, NPUBOAUTH  MPUMEPHI
KBaJPaTUYHBIX QYHKUIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U POTPeCCHH

Pacrio3snaBath apudMeTHYECKyI0 U T€OMETPUYECKYIO IPOrPECCUH MPH PasHBIX CHOCO0ax
3aJjaHusl.

BbBINMONHATE BBIYUCICHHUS C HCIIOIB30BaHHEM (OpMYNI N-TO WieHa apu(PMETHYEecKOd u
reOMETPUYECKON IPOrpeccuii, CyMMBI MIEPBBIX N YJICHOB.

N300pakaTh YICHBI TOCIEIOBATEILHOCTH TOYKaMH HA KOOPANHATHOMN TJIOCKOCTH.

Pemate 3amaun, cBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSAMHU, B TOM YHUCIIE 33]a4d
U3 PEaTbHOM KU3HU (C HCIOIB30BAaHHEM KaIbKYISTOPa, IU(PPOBBIX TEXHOIOTHIA).
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TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos
JJIeKTPOHHBbIE
HaunmenoBanmue )
Ne & = (uudpoBbie)
pa3aesioB U TeM é &
n/n 2 3 oOpa3oBaTejibHbIE
NPOrpaMmbl = T
a 3 E 3 pecypchol
(=] ot = 4 =
3 =& 38
2 z & E= &
1 Yucna u BBIYUCIICHUS. o5 5 bu6mmoreka [IOK
PannonanpHbIe Uncaa https://m.edsoo.ru/7f415b90
) Anrebpanyeckue 97 3 bubmmorexa [IOK
BBIPAKCHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 2 bubnnoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. 24 1 bubnuorexa [JOK
OyHKIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEHUE U 6 1 bubnuorexa [JOK
00o0menne https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB 102 9 0
I10 ITPOI'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KJIACC
KoandecTBo 4acoB
DJIeKTPOHHbIE
HaumenoBanue o ]
Ne = 2 (uudpossbie)
pa3aesioB U TeM = 5
n/n 2 ] o0pa3oBaTe/ibHbIE
NporpaMmabl = ; -
g 3 = 2 pecypcsl
=] ot = g o
= =) 5 O
54 ] 2 <
=] =z = a2
Yucna u BEIYKCIICHUS. bu6mmoreka [JOK
1 15
KBaapaTtHbie KOpHH https://m.edsoo.ru/7f417af8
, gncna Y BBIYHUCIICHHSL. , Bu6morexa LIOK
TEHCHD € HETBIM https://m.edsoo.ru/7f417af8
[oKa3arejieM
A
3 BLJ:rZiiiE;eCIIz:: aTHBIN 5 1 bubmorexa HOK
P - B https://m.edsoo.ru/7f417af8
TpEXUIICH
Anred
P ’ https://m.edsoo.ru/7f417af8
Anrebpanueckas 1pooOb
5 Zep aj;e?cii; Ksagparusie 15 1 bubmorexa HOK
P ' AP https://m.edsoo.ru/7f417af8
ypaBHEHUS
6 Zep aj;e?cii; CucreMsl 13 bubmorexa HOK
p L https://m.edsoo.ru/7f417af8
ypaBHEHUU
;| v 2|
P ' https://m.edsoo.ru/7f417af8
Hepasencrpa
8 @ynkuuu. OCHOBHbBIE 5 bubnnorexa [JOK
TTOHSITHS https://m.edsoo.ru/7f417af8
9 Oynkuu. Yucnoseie 9 bubmuorexa [JOK
byHKIIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME M 6 1 bubnnoreka [JOK
00001IeHE https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB 102 5
I10 ITPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KUIACC
Kosun4yecTBo 4acos
DJIeKTPOHHbIE
Ne HaumeHnoBaHMe pa3/ieiioB U E E (uudpossbie)
n/n TeM NMPOrpaMMbIl E § odpa3oBaTe/bHbIE
- §_ Z E 2 pecypesl
s ¢ 1¢
-2 2 2 E a2
1 Yucna u BEIYKCIICHUS. 9 bu6mmoreka [JOK
JIeCTBUTENBHEIE YHCIIA https://m.edso0.ru/7f419d08
YpaBHEHUS U HEPABECHCTBA.
2 Y§aBHeHI/I$I c 01[50171 14 1 bubmorexa [JOK
. https://m.edsoo.ru/7f419d08
epeMeHHOMN
3 YpaBHEHUS 1 HEPABEHCTBA. 14 1 bubnuorexa [JOK
Cucrembl ypaBHEHUN https://m.edso0.ru/7f419d08
4 YpaBHEHUs U HEPABEHCTBA. 16 1 bubnnoreka [JOK
Hepasencraa https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
> Dymruit 16 L https://m.eds<I)J<:).ru/7f4l9d08
6 Yucnosbie 15 1 bu6mmoreka [IOK
[IOCIEN0BATEILHOCTH https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 06001IIEHNE, 18 1 bu6mmoreka [JOK
CHCTEMAaTH3aLMsA 3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102 6 0
I10 ITPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

* Maremaruka. AureOpa: 7-i kimacc: 0a3oBbId  ypoBeHb: ydeOHUK; 15-¢ wu3gaHme,
nepepaboranHoe, 7 kiacc/ MaxkaperaeB FO.H., Munmrok H.I'., Hemkxos K.M. u ap.; mox
penakuueit TensikoBckoro C.A., Akimonepnoe oduiectBo «M3marensctBo «lIpocBemenuey

» Maremaruka. AunreOpa: 8-if kiacc: 0a3oBbIi ypoBeHb: y4eOHUWK; 16-¢ wu3naHue,
nepepaboranHoe, 8 kiacc/ MaxkaperaeB FO.H., Munmrok H.I'., Hemkos K.W. u np.; mon
penakuueint TensikoBckoro C.A., AkimonepHoe oouiectBo «M3marensctBo «lIpocBemenuey

» Maremaruka. Aunrebpa: 9-ii kiacc: 0a30BBIi ypoBeHb: y4eOHUWK; 15-¢ wu3manue,
nepepaboranHoe, 9 ximace/ MaxkaperaeB FO.H., Munmroxk H.I'., HemkoB K.U. u ap.; moxg
penakuueint TensikoBckoro C.A., Akimoneproe oomiectBo «M3narensctBo «lIpocBemenuey

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

* Maremaruka. Anrebpa: 7- kiacc: 0a30BbIi YpOBeHb: y4yeOHUWK; 15-¢ wu3maHwme,
nepepaborannoe, 7 kinacc/ MaxkapsrueB FO.H., Munmox H.I'., Hemko K.W. u np.; moxg
penakuueit TensikoBckoro C.A., AkimonepHoe oomiectBo «M3marensctBo «IIpocBemenney

* Maremaruka. AnreOpa: 8- kimacc: 0a3oBBId  ypoBeHb: yueOHUK; 16-¢ wu3gaHue,
nepepaborannoe, 8§ knacc/ MaxkapsrueB HO.H., Munmox H.I'., Hemko K.W. u np.; moxg
penakuuent TensikoBckoro C.A., AkimonepHoe oomiectBo «M3aatenbetBo «IIpocBenienuey

* Maremaruka. Anrebpa: 9-i1 kiacc: 0a30Bblii ypoBeHb: yueOHUK; 15-¢ wu3naHue,
nepepadorannoe, 9 knacc/ MaxkapsrueB FO.H., Munmox H.I'., Hemko K.W. u np.; moxg
penakuuent TensikoBckoro C.A., AkimonepHoe o0miectBo «M3mpatensctBo «IIpocBemnienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Karanor (lesson.edu.ru)
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