YTBEpKICHO

npukazoM MBOY COIII c. bomHsk0BO
nmenu Jlopomenkona I1. U.

oT 25.08.2023 Ne 325-O/]
(mpunoxxenue k OOIT OO0)

PABOYASA TIPOTPAMMA
Y4eOHOr0 MOIYJIst
«AJI'EBPA) (0a30Bblil yPOBEHB)

TJISL 06y‘IaIOHII/IXC$I 7-9 Kj1accoB
OCHOBHOE€ 00111e€ 00pa3oBaHUe

(YypoBeHB)

Cpok peanuzaiuu: 3 roaa

CocTaBJ/ieHa HA OCHOBE MPOrPaMMBbI:

®denepanbHas padoydasi mporpaMMa OCHOBHOTO OOIIEro 00pa3oBaHUs MO y4eOHOMY
npeamery  «Marematuka»  (0a3oBbIi  ypoBeHb) (mis1 5—9  kiaccoB
oOpa3oBarenbHbIX opranuzanuil) /MunncrepctBo IlpocBemienusi Poccuiickoit
Oenepanun. denepanbHOE TOCYAAPCTBEHHOE OIOKETHOE HAYYHOE YUpexkIACHHE
«HCTUTYT CcTpareruu  pa3BuTUs  00pa3oBaHus». Poccuiickoi — akajgemMuu
obpazoBanus. — Mocksa, 2023.

ABTOp mnporpammbl: dDeneparbHOE TOCYIAPCTBEHHOE OOJDKETHOE HAyYHOE
yupexaenue «WHctuTyr cTparermn pasButus oOpaszoBaHms»  Poccuiickoi
aKaJeMuu 00pa30BaHUs.

Cocrasaena: nenaroramu MbOY COILII c. bomnsikoBo numenu Jlopomenkona 1. W.



COJIEP)KAHME:

Conep:xanue yue0OHOro Kypca «AJredpa»
7 Kiacc
8 kiacc
9 xnacc

I[Inanupyembie pe3yabTaThbl 0CBOEHHUS MPOTrPaAMMBbI YU4eOHOT0
Kypca «AJiredpa» Ha ypOBHe OCHOBHOI'O 00111er0o 00pa30BaHus

JIMYHOCTHBIE PE3YIBTATHI
MeranpeaMeTHbIe Pe3yIbTaThl
[IpenMeTHbBIE pE3YIbTATHI

7 xacc

8 xitacc

9 kmacc

TemaTHuyeckoe NJIAHUPOBAHUE
7 knace (102uaca)
8 knacc (102uaca)
9 knacc (102uaca)

D O1ww

12
12
14
15

17
17
18
20



COAEPXKXAHUE OBYUYEHUA

7 KUIIACC

Yuciaa v BIYMCICHUA

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, TIEPEX0] OT OAHOW (hopMBbI 3amucu
npobeit k gpyroil. IloHaTwe palMOHAaIBLHOTO 4YHCHA, 3alUCh, CpPaBHEHUE,
yIOPSAOYMBAHUE  pAllMOHANBHBIX — 4Ynced. Apudmernyeckue JEHCTBUS ¢
palMoOHANIBHBIMU YKcIaMu. PeleHne 3aaad U3 peaJbHOM NMPAKTHKM HA 4YacTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPOKEHHUI HA OCHOBE ONpE/ENeHus, 3auCch O0NbIINX yncen. [IpouenTsl, 3anuck
IIPOLIEHTOB B BHUJE JIpoOU U JpOoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEaIbHON IIPAKTUKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, PAa3jIO)KEHHME HAa  MHOMKUTEIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPOTIOPLIHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YEeHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK/1y BEJIMUMHAMU B BUJIE
dbopmynbl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHBbIE BbIPAKEHUS, IpaBUiia NpeoOpa3oBaHUs CYMM U
IIPOM3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBoOJiCTBa CTENEHH C HATyPaJIbHBIM [OKA3aTEJIEM.

OpnHowiensl 1 MHOTOWIEHBI. CteneHp MHOrowieHa. CiioKeHue, BBIYUTAHMUE,
YMHOXEHHE€ MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOTO YMHOXKEHHS: KBaapar
CyMMBbl M KBaApar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOTI'OYJICHOB Ha MHOKHUTEIIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHUCIO KOPHEN JIMHEHMHOIO
YpaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBl€HHE YpaBHEHUH IO
YCJIOBHIO 3a7jayu. PeleHne TeKCTOBBIX 3a/1a4d ¢ TOMOIIBbIO YPaBHEHUM.

JIuneliHOe ypaBHEHHE C IBYMsl IEPEMEHHBIMH U ero rpaguk. Cuctema aByx
JMHEWHBIX YPAaBHEHHMM C JBYMs II€PEMEHHBIMH. PenieHue cucrem ypaBHEHHU
cnocoboM MOACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3alad C TOMOIIBIO
CUCTEM YPaBHECHMM.



DOyHKIUU

Koopaunara Touku Ha npssMou. UnciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcmucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenune rpadukoB peanbHbIX 3aBucuMmocTeil. [lomstue ¢ynknun. [padux
¢bynkun. CpoiictBa Qpynkuwmii. Jluneitnas gynkuus, e€ rpaduk. ['padux dpynkimm
y = |X|. I'padmueckoe pelieHre JIHMHEWHBIX ypaBHEHHH W CHCTEM JIMHEHHBIX
YPaBHCHUU.



8 KUIACC

Yuciia 1 BbIYMCICHUS

KBagparHeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMAKEHUS UppallMOHAIBbHBIX yucen. CBoiicTBa apudMeTHaecKux
KBaIPAaTHBIX KOPHEW U MX NMPUMEHEHNE K TPEOOPa30BaHUIO YHCIOBBIX BBIPAXKEHUI
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ uenpIM noKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AnredOpandeckue BbIPAKEHUS

KBagpaTHbIii  TpEX4eH, pa3lIOKEHHE KBAJAPATHOIO TPEXWIEHA Ha
MHOKHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE aireOpandeckux JapoOei.
PanmonanbeHble BEIpaKEHUS U UX peoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysa KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-palMOHATIbHBIE YPABHEHUS.

['padmueckas uHTEpIIpeTalvs YPaBHEHUNH C JBYMsI IEPEMEHHBIMH U CHUCTEM
JVUHEWHBIX YpaBHEHHW C JBYMsS IIepeMEHHbIMHU. l[Ipumepsl pemeHus cucrem
HEJIMHENHBIX YPABHEHUH C IBYMs [I€PEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJTHOM ITEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynknuu. OOnacTb omnpeAeNeHuss U MHOXKECTBO 3HAYCHHH
dbynakuun. CiocoOb! 3a1anus PyHKITUH.

I'padpux ¢ynkumunu. Yrenune coiicTB ¢yHKuuu no e€ rpaduky. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKaIOIIKUX peabHbIE MPOIECCHI.

OyHKIMY, OMNUCHIBAIOIIME NPSIMYI0 M OOpaTHYIO MPONOPLHOHAIBHBIE
3aBHCHMOCTH, UX rpadukn. Pyukmun Y = X2,y = X3, y = VX, y=|x|. T'padaeckoe
pelIeHNEe YPAaBHEHUN U CUCTEM YPABHEHUM.



9 KUIIACC

Yucaa v BIYMCICHUSA

PannonanbHble YMCla, UPpalMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUYHbIE
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTENIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCeN, apudMeThdecKkue MACUCTBHUS C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHpA, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [[puknaka u onjeHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUN. PerieHue TEKCTOBBIX 3ajiay
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEpEeMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JMHEHHOe, a Japyroe — BTopoi creneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JMHENMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padrueckass wHTEpmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMS
MIePEMEHHBIMH.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. IlapaGona, KoopaAuHATHI
BEPIIMHBI TapabOoJIbl, 0Ch CAMMETPHUH MTAPAOOJIBI.

I'padukn dyskmmit: Y = kx, y = kx + b, y = kix, y = X3, y = VX, y = |x| 1 ux
CBONCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCcuu

[loHaTHE YHMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3aJlaHUE TOCJIEI0BATEIIbBHOCTH
peKkyppeHTHO (popMyoit u popmysiol N-ro wieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMynbl N-ro YieHa
apu(PpMETUYECKON 1 TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.
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N300paxeHne 4YIE€HOB apUPMETHUECKON W TE€OMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«Anredpa» XapaKkTepu3yroTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM UWHTEpeca K TMPONUIOMYy H© HACTOSIIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0s3aHHOCTEN T'pakIaHWMHA U peallu3alliu €ro
npaB, TMpPEJCTaBICHUEM O MATEeMaTUYECKUMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K OOCYXJIECHUIO STUUECKUX MPOOIJIEM, CBI3aHHBIX
C TMPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJbHO-3TUYECKUX TTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTH€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCIENMIHOM MpodeccruoHaTbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIUBUIYAIBHON TPACKTOPUU 00pa30BaHUS U KUZHEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKX OOBEKTOB, 3ajiayd, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUJIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTAluEe B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, PUPOJIbI U
oOIIeCTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl YeJI0BEYECKOM
JEATEIIbHOCTH, 3TANOB €€ pa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUSI LUBUIN3ALINH,
OBJIaJICHUEM SI3IKOM MATEMAaTHUKU M MAaTeMaTUYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIArONOJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HU  (3II0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH), C(HOPMHPOBAHHOCTHIO HABBIKA PEIICKCUH, TMPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eI0oBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAaloIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TMOCIEICTBUN ISl OKPY’>Karoleld cpeabl, OCO3ZHAHUEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX pelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCIIC
YMEHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, IOHITHUS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUSAX, B TOM YHUCTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble Jiornueckue JaeiicTBuA:
® BBUIBJISATH U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHSATUN, OTHOLIEHWH MEXKIY MOHATUIMH, (POPMYIHPOBATH
ONpEAECICHUs] TOHATUH, YCTAHABIMBATh CYLIECTBEHHBIM  IPU3HAK
KJaccupuKalii, OCHOBaHUS JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MMPOBOJIMMOTO aHAJIN3A;



® BOCIpPUHUMATH, (HOpPMYyIUpPOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, €AMHUYHBIC, YAaCTHBIE WU OOIIue,
YCIIOBHBIE;

® BBLISBISATH  MATEMATHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JleNlaTh BBIBOJbI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pazduparh JI0KA3aTEIHLCTBA MATEMATUUECKUX YTBEPKICHUM (MIPSMbIEC U OT
MPOTUBHOI0), MPOBOJUTh CAMOCTOSITENILHO HECJIOXKHBIE JOKA3aTeIbCTBA
MaTeMaThyeckux (akToB, BBICTpaUBaTh AaPTYMEHTAIIMIO, IPUBOIUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BHIOMpPATH CNOCOO penieHus: ydyeOHOM 3ajauu (CpaBHHUBATh HECKOJBKO
BApDUAHTOB pEILICHUs, BBHIOMpATh HauboJee NOAXOMAUUMNA C Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabckue 1eHCTBUA:

® 1CMOJIb30BaTh BOINPOCHI KaK HMCCIENOBATEIbCKUN MHCTPYMEHT MO3HAHUS,
dbopmyIMpoBaTh BOMPOCH], (UKCHPYIOUIME MPOTHBOPEUYUE, MPOOIemMy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUpPOBATH
TUTIOTE3Y, apIYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

® TMPOBOJUTH IO CAMOCTOATEIIBHO COCTaBJICHHOMY IUIaHY HECIIOKHBIM
HKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOM;

® CaMOCTOSITENIHHO (POpMyIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO Pe3yjIbTaTaM
MPOBEJAEHHOTO HAOIOAEHUS, HMCCIIEI0BaHUs, OIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 000OIIECHUIA;

® [POrHO3UPOBATH BO3MOKHOE pa3BUTHE IMPOIECCA, a TAKKE BbIJIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:

® BBISBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH HWH(OpMAIUU, HaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3aa4H;

® BHIOMpPATH, AHAIM3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
uH(OPMAIUIO Pa3TUYHBIX BUIOB U OPM IIPEICTABIICHUS,

e BbIOMpaTh GOpMY TMpEeACTaBICHUS HHPOPMALMU U WUIIOCTPUPOBATH
peliaemMple 3aladyd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIMSIMHU;
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OLICHMBATh HAAEKHOCTh WMH(GOPMALUU TIO KPUTEPHUSM, MPEI0KEHHBIM
YUUTEJIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXXaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3ysIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BhICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOMCK
peIlIeHUs], COMOCTABISATh CBOM CYXKICHHS C CYXICHHUSIMH JPYTHX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOIIACHs, CBOM BO3PAKECHMUS,
OpEJICTaBISITh  PE3yNbTaThl  pEHIeHHs  3aJadd,  OKCIEPUMEHTA,
UCCJENOBAHMSI,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHHUS C YYETOM 3aJ1ay PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaThb W HCIOJh30BaTh  MPEUMYIECTBA  KOMAHIHOH M|
WHANBUAYAIbHON paboThl NpU pPEIIeHUH YYEOHBIX MaTeMaTHYEeCKHUX
3ajay;

IPUHUMATH LEJIb COBMECTHON AESITENbHOCTH, TUIAaHUPOBATh OPraHU3aIUI0
COBMECTHOI paboThl, pacmpelessiTb BHABI pPadOT, JOroBapuUBaTHCA,
o0Cy»X)IaTh MPOLIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPYyNIoOBBIX (opmax pabotsl (oOCyXaeHus, oOMeH
MHEHUSIMH, MO3TOBBbI€ IITYPMbl U JpYTUE), BBINOJHATH CBOK 4YacTb
paboThl U KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIHO COCTABJAThH IUIaH, AJITOPUTM PELIECHUs 33aJa4d (MU €ro
4acTh), BBIOMpATh CIOCOO pPEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTb U KOPPEKTUPOBATH
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJ€Th CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJII Tmpolecca u
pe3yJibTaTa PEIICHUsI MAaTEMATHYECKOMN 3a/1a4H;
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® IIPEIBHUACTb TPYAHOCTH, KOTOPBIE MOI'YT BO3HMKHYTH IIPU PELICHHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENHCTB, HAWJECHHBIX OIIHOOK, BBISIBIICHHBIX TPYAHOCTEH;

® OLICHMBATh COOTBETCTBUE PE3YyJIbTATA IEATEIBHOCTH IOCTABICHHOMN LIENIH
U YCJIOBHSIM, OOBSCHATh NPUYMHBI JOCTHKEHHS WU HEJOCTHXKEHHUS LIEIIH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyueHus B 7 kjacce OOyYarOIIMHCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BbIYHCICHUSA

BbINONHATG, coYeTass YCTHbIE M NHCbMEHHBIE NMPUEMBI, ApU(PMETHUECKUE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxoauTs 3HaueHHsI YMCIOBBIX BBIPAXKEHUN, MPUMEHSTh Pa3zHOOOpa3HbIE
CHocOObI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUMH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT 0AHOM (OPMBI 3aMMHMCH YUCEN K APYroil (mpeoOpa3oBbIBATH
NECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOK).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAJIBHBIE YNCIA.

OKpyrJsTh Ynca.

BBINONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAUCHU
YUCJIOBBIX BBIPAXXEHUI. BBINOIHATE ACUCTBUS CO CTENEHSIMHU C HATypaJbHBIMHU
MIOKa3aTeJISIMH.

[IpuMeHsATP  NPU3HAKKM  JEJIMMOCTH,  pa3JIOKEHUE HAa  MHOYKUTEIH
HATypaJbHBIX YHUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl peIIeHUs 3a4a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAaMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauth 3HaueHus OyKBEHHBIX BBIPQKECHUN MPHU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BoemonusaTe  npeoOpa3oBaHUsl  LIEJIOTO  BBIPAXKEHUS B~ MHOTOWIEH
IpUBEIEHNEM MOJOOHBIX CIaraéMbIX, PACKPBHITUEM CKOOOK.
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BBINONHATE yMHOXKEHHME OJHOYWIEHA HA MHOIOWIEH M MHOIOWIEHAa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOXKUTEIM C IOMOIIBIO
BBIHECEHHS 3a CKOOKM OOIIEr0 MHOXHUTENs, TIPYNIUPOBKU  CIaraeMsiXx,
IpUMEHEHUs (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[IpumeHsATh npeoOpa3oBaHKsI MHOTOWICHOB JUISl PELICHHS Pa3jINMYHbIX 3a]1ad
W3 MAaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHOU ITPAKTUKH.

Hcronb30BaTh CBOWCTBA CTENEHEH C HATypPaJbHBIMHU IIOKA3aTEISIMU UL
peoOpa30BaHuUs BIPAKECHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate yMHENHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepeXo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCWIBHOMY emy. [IpoBepATs, sABisieTCS
JIM YUCJI0 KOPHEM YpaBHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PEILIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOINIMXCS PEIICHHEM JMHEHHOTOo
YPaBHEHHUS C ABYMS IIEPEMEHHBIMM.

CTpouTh B KOOPAMHATHOW IUIOCKOCTU TIpauK JHMHEHHOTrO YypaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, MOJIb3YSACh TIpadUKOM, MPUBOJIUTH TNPUMEPHI PEIICHUs
YpaBHEHMUS.

Pemats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMH, B TOM
qucIie rpaguIecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEHMHBIX
YPaBHEHUM 110 YCIOBHUIO 3aJa4yd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N300pakath Ha KOOPAUHATHON MPSMOI TOUKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbL, 3aIIMCHIBATH YUCIIOBBIE IIPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpOUTh rpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOUIbIO (YHKIMA W3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJINYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJWYECTBO, CTOUMOCTB,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnoco® mpeAcTaBIeHUS U aHaIu3a WH(popMaluu,
U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPAPUKOB PEAbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.
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K xoHiy oOyuenus B 8 kjacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HaydaJdbHBIE IMPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
Yucel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
YHCIla TOYKaMH Ha KOOPJAWHATHOW MPSMOM.

[IpumensaTe moHATHE apUPMETUYECKOTO KBAIPATHOTO KOPHS, HAXOIWTH
KBaJIpaTHbIE KOPHM, UCIIOJIb3Ysl MPU HEOOXOAMUMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKECHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcnonb30BaTh 3anmucy OOJIBIIMX M MAJIBIX YHUCENI C MOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucia 10.

AuredpanvyecKue BbIPpAKEHUSA

[IpuMeHATP NOHATHE CTENEHW C LEeIbIM II0KA3aTelieM, BBIIOJHATH
npeoOpa3oBaHusl BEIPAKEHUH, COIEPIKAIIUX CTEIICHHU C 1I€JIBIM ITOKa3aTeIeM.

BBINMONHATH TOXIECTBEHHBIE MPEOOpPa30BaHUSI PALMOHAJIBHBIX BBIPAYKECHUM
Ha OCHOBE MPaBWJI JCUCTBUN HAJl MHOTOUJIEHAMH U aJireOpandecKuMu Jpo0sMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOKHUTEIIH.

[TpumensTh mpeodpa3oBaHus BRIPAKECHUM JIs pEIICHUST PA3INYHBIX 3a/1a4 U3
MATEMATUKH, CMEKHBIX MTPEJIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewmiats nMHENHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IBYMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM TpaUUECKUX MpeACTaBIeHUM (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHUS, €CIM HUMEET, TO CKOJbKO, U
npoyee).

[lepexoauTth OT croBecHOW (GOPMYITHPOBKH 3amadul K €€ anreOpandeckoit
MOJIEIA C TIOMOIIBID COCTABJICHUSI YPABHECHUSI WM CHUCTEMbl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4H MOJYYEHHbBIA PE3yJIbTAaT.

[IpuMEHATH, CBOWMCTBA YMCJIOBBIX HEPABEHCTB [JI1 CPABHEHUSA, OLICHKH,
pelIarh JMHEWHBbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKy0 WUTIOCTPAIIUI0 MHOXKECTBA pEIICHUH HEpPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIMHA

[TornmaTe ¥ WCMONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIMH TIO0 3HAYEHUIO
apryMeHTa, OINpeIesIsITh CBOMCTBA QYHKIUH 10 €€ rpaduKy.

Crpoutsb rpaduku deMeHTapHBIX (YHKIUNA BUA:
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y = kix,y =x% y=x%y=|x|, y = VX, onUCBIBAaTh CBOWCTBA YHCIOBOIl
dbyHkIuu 1o e€ rpaduxy.

K koniy oOyuenus B 9 kiacce oOydaromIMiics TOJYYHT CIEIYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Yucsia v BbIYMCIEHUS

CpaBHUBATH U YNIOPSAIOYMBATH PAIUOHAIIBHBIC U UPPAIlMOHATILHBIE YHCIIA.

BoInonHATh  apupMeTHYeCKUe JEeUCTBUS € palMOHAIBHBIMU YHCIIAMH,
codeTass YCTHbIE M NHUCBMEHHBIE TMPUEMBI, BBIIOJHATH BBIUMCICHUS C
VppalMOHATbHBIMU YUCIAMU.

Haxomute 3HaueHHWs CTENEHEW C MENbIMU I[OKa3aTelsIMU U KOPHEW,
BBIYUCIISITh 3HAUEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyrJisiTh JE€UCTBUTEIBHBIC YHWCIA, BBINOJIHATh MPUKUAKY PE3yJbTaTa
BBIYMCJICHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHNS U HEPABEHCTBA

Pemiath JNUHEHbIE W KBaJApaTHbIC YPaBHEHUS, YpaBHEHHUS, CBOJSIIHECST K
HUM, NPOCTENIIINE TPOOHO-pAllMOHATILHBIC YPaBHEHUS.

Pemlath cuctembl BYX JMHEWHBIX YPAaBHEHUW C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISICTCS TUHECUHBIM.

Pemiath TekCTOBbIE 3ajauu  aJreOpaudeckuM CrocoOOM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS WU CUCTEMBI JIBYX YPABHEHUMN C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHeliHbIE HEPaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, HU300pakaTh
pelIeHre HEPaBEHCTB Ha YMCJIOBOW MPSIMOM, 3alMCHIBATH PEIICHHE C MOMOIIbIO
CHUMBOJIOB.

Pemiath  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEIIEHUE CHUCTEMBbI
HEPaBEHCTB Ha YUCJIOBOM MPSMOM, 3alMCHIBATh PEIIEHHE C IOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3IUYHBIX 33]1a4.

DyHKIUU

Pacno3naBaTh (PyHKIMM U3Y4eHHBIX BHJOB. IloKa3piBaThb CXEMaTHYECKU

pacroJIoKEHUE Ha KOOPAMHATHOM IJIOCKOCTH rpaduKoB (PyHKIUI BUa:
y=kx,y=kx+b y=kix,y=ax®+bx+c,y=x%y=+vx,y =[x B

3aBHCHMOCTH OT 3HA4eHHUI KO3 (HUIIMEHTOB, OMMCHIBATH CBOMCTBA (DYHKIIUH.
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Crtpouth U HM300paXkaTh CXEMAaTUYECKU TpaduKH KBaIpaTHUYHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHH 1O MX TpaduKaM.

Pacnio3naBaTh kBagpaTuuHyi0 GYHKIUIO 10 GopMylie, MPUBOIUTH MTPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YuciioBbIe MOC/IEI0BATEILHOCTH M IPOrPecCUH

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO MPOTPEecCUd Npu
pa3HbIX Croco0ax 3aJaHus.

BbINONHATE  BBIUMCIEHUS C UCHOJB30BaHUEM (opMysnl N-ro 4ieHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX N UJIEHOB.

N300paxaTh 4YIEHBI IOCIEIOBATEILHOCTY TOYKAMHU Ha KOOPIAWHATHOU
TUTOCKOCTH.

Pemarp 3amaum, CBSi3aHHBIE C YUCIOBBIMH TOCIEIOBATEIBHOCTSIMHU, B TOM
quClie 33/1a4U U3 PEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJIbKYJIATOPA, IIUPPOBBIX
TEXHOJIOTU).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne ni/m HaumeHoBaHue pa3aeioB U TeM KoauvecTBo yacoB DJIeKTPOHHbBIE
nporpamMmmsl Bcero Kontposnbubie Ilpaktuueckne (UM(poBbIe)
padoThI PadoThI o0pa3oBaTe/bHbIE
pecypchl
1 Yucna v BeluncieHus. PanimoHaibHbIC 25 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
2 Anrebpanyeckue BhIpaXKeHUs 27 1 bubnnoreka [JOK
https://m.edsoo.ru/7f415b90
3 YpaBHEHUs 1 HEPABEHCTBA 20 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. OyHKIIMN 24 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415b90
5 [ToBTOpenue u 06001IEeHE 6 1 bubnuoreka [IOK
https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME
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8 KJIACC

Ne Kosmuecro yacos DyiekTpOoHHbBIE (UG POBbIE)
HaumeHoBaHue pa3iesioB M TeM IPOrpaMMBbl
n/m Bcero KonTposabHubie IIpakTuyeckue oOpasoBaTe/bHbIE pecypChl
padoThI padoThI
1 Uwucna u Beruucinenus. KBagpaTHeie KopHU 15 Brbmmorexa LIOK
- B PHI. https://m.edsoo.ru/7f417af8
5 Uucna u Beraucienns. CTEIeHb ¢ LEeIbIM 7 bubnnoreka IIOK
MIOKa3aTeJIeM. https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BoipakeHus. KBaapaTHbIit 5 1 bubnmnoreka [HOK
TPEXUJICH. https://m.edsoo.ru/7f417af8
AnreOpanyeckue BoIpakeHus. AnredOpandeckas bubnuotexa [HOK
4 15 1
JpOOK. https://m.edsoo.ru/7f417af8
YpaBHeHus v HepaBeHCTBA. KBagpaTHbie bubnuotexa [HOK
5 15 1
ypaBHEHHUS. https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnoreka [JOK
ypaBHEHHH. https://m.edsoo.ru/7f417af8
bub6 OK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa. 12 1 htI/tIpJSI:I;I/On:.e;i(])_E).ru 175417458
bubmmoreka [IOK
) .
8 yHKILH. OCHOBHEIE NOHATHA > https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
9 o 4 9
yHKULHH. THCIOBbIC pyHKLIAH https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
10 IT 0600 6 1
OBTOPEE B GRODIIEHIE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 5 0
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Kourpoubnbie IIpakTHyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 9 bubmuorexa [JOK
qHCIIa. https://m.edsoo.ru/7f419d08
YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUA C bubnunoreka [JOK
2 . . 14 1
OJIHOM TIEPEMEHHOIA. https://m.edso0.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuorexa [JOK
YpaBHCHHH. https://m.edsoo.ru/7f419d08
bu6 K
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa. 16 1 h:tIpSJ,I:I;I/(r)T:.GeI;aSCI)_E?rU 17£419d08
bu6mmoreka [JOK
5 o . 16 1
YHIHHH https://m.edsoo.ru/7f419d08
bu6 OK
6 YuciIoBbIe IOCIEN0BATEILHOCTH. 15 1 hgpil;ll(;;éezzg).ru 176419408
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bu6mmoreka [JOK
3HaHHH https://m.edsoo.ru/7f419d08
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Bnageney Cvonap MapuHa AHaTonbeBHa
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