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INOACHUTEJIBHAA 3AIINCKA

Anrebpa SBISIETCS OJHHM M3 ONOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHMS: OHA
oOecrieunBaeT U3y4eHUE IPYTrUX AUCHUILUIMH, KaK €CTECTBEHHO-HAYYHOTO, TAK U T'YMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOJHKEHUSI 00pa30BaHUs U B MOBCETHEBHON JKHU3HU.
Pa3zButne y oOywarommxcsi HAay4YHBIX MPEICTaBICHUH O TPOUCXOXKIECHHUH U CYIIHOCTH
anreOpandeckux aOCTpakiui, CrnocoOe OTpPaKCHHS MATEeMATHYECKON HAyKOW SBICHHA U
IPOLIECCOB B MNPHPOJEC U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HAHUU M B MPAKTUKE CHOCOOCTBYET (DOPMHPOBAHUIO HAYYHOTO MHPOBO33PCHHS M KadeCTB
MBIIIICHUS, HEOOXOUMBIX /ISl aJanTaldyd B COBpeMEHHOM IdpoBoM olmectBe. M3ydenue
anreOpbl o0ecrieuynBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHHUS. OCBOCHHE Kypca aireOpbl o0ecreynBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHHS OOYYalOUIMXCs: OHHM HCHOJNB3YIOT JEIyKTUBHBIE U
UHIYKTHBHBIE PACCYXACHHUs, 0000MIeHNe M KOHKPETH3AIUI0, abCTparupoBaHNWE W aHAJIOTHIO.
OOyuenue anreOpe npeanojaraeT 3HAYUTENBHBIH OOBEM CAMOCTOATENLHON JESTEIBHOCTH
0o0yJaromuxcsi, IMOJITOMY CaMOCTOSTEIbHOE pEIICHHWEe 3adad  SBISIETCS — peanu3anueit
JeATeIbHOCTHOTO MIPUHIMIA 00y4YeHUSI.

B cTpykType nporpaMMel y4eOHOTO Kypca «Anreopay i1l OCHOBHOTO 00IIero 00pa3oBaHHMsI
OCHOBHOE MECTO 3aHHUMAIOT COJCPKATEIHLHO-METOJAMYSCKUE JMHUHN: «UuCia ¥ BBIYHUCICHUS,
«AnreOpanyeckue BhIpAXKECHHs», «YpaBHEHUS U HepaBeHCTBay, «DyHkium». Kaxnas u3 3tux
COJIEPKATEIBHO-METOAUYECKUX JINHUKA Pa3BUBACTCS HA MPOTSIKEHUU TPEX JIET U3YyYEHHUs Kypca,
B3aUMOJICHCTBYSl C IPYTMMHU €ro JHHUAMHU. B Xolie m3ydeHus yueOHOro Kypca oOydarommuMmcs
MMPpUXOAUTCA JIOTUYCCKU PACCYKIAaTh, UCITI0JIL30BAaTh TeopeTHKO-MHOH(CCTBeHHLIﬁ SI3BIK. B cBs131u
C 3TUM B TPOrpaMMy Yy4eOHOTro Kypca «AureOpa» BKIIOUEHBI HEKOTOPhIC OCHOBBI JIOTHKH,
MMpEaACTaBJICHHLIC BO BCEX OCHOBHBIX pasaciiax MareMaTnudceCKoro 06pa303aHHs{ u
CIOCOOCTBYIOIIUE OBJIAICHUIO 00YJAIOIIMMHCS OCHOB YHHUBEPCATHLHOTO MATEMAaTUYECKOTO S3bIKA.
CopnepxkaTelbHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copepxanne THHUH «UKCTa U BEIYUCICHUSD CITY>KUT OCHOBOU JIJIS TATbHEHUIIEro U3y4eHHs
MaTeMaTUKH, CIIOCOOCTBYET pa3BUTUIO y OOydYaloOIUXCsl  JIOTUYECKOTO  MBIIICHUS,
q)OpMHpOBaHI/IIO YMCHHSA I10JIB30BATHCA aJIrTOPUTMaMM, a TAK¥XKE HpI/IO6p€TeHI/IIO MPAKTUICCKUX
HABBIKOB, HEOOXOJUMBIX i TOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHUS O YKCIIE Ha YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUsS CBSI3aHO C PAMOHAIBHBIMH M HUPPAIMOHATHLHBIMH YHCIIAMH,
dbopMupoOBaHUEM MPEACTABIECHUN O JCHCTBUTENHFHOM 4HCIE. 3aBEpIICHHE OCBOCHUS YHCIIOBOM
JIMHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

Conepkanue JABYX alNreOpanyeckux JIMHUM — «AJreOpandeckue BBIPAKEHUS» U
«YpaBHEHUS M HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHMIO Y OOYUAIOIIMXCS MATEMAaTHYECKOTO
anmnapara, He0OXOJAUMOTO JIJIsl pelIeHUs 3a/lad MaTeMaTHKU, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3a7ady. Ha ypoBHe OCHOBHOro o0Imero odpa3zoBaHMs y4eOHBIH MaTepHuai
TPYNIHUPYETCsT BOKPYT palMOHANbHBIX BbIpakeHUH. AunreOpa J€MOHCTPUPYET 3HAUEHHE
MaTEMaTUKU KakK sI3bIKa JJI [TOCTPOCHMSI MAaTEMAaTUYECKUX MOJEINIEH, ONHUCAaHUs IMPOLECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anredpe BXOAST TakXke AajbHElIlee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJIS OCBOEHHS Kypca
nHpOpMaTUKH, ¥ OBJIAJCHHE HABBIKAMHU JCIYKTUBHBIX paccyxkaeHuid. [IpeoOpa3oBanue



CHUMBOJIBHBIX (DOPM CITOCOOCTBYET pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEN K MaTeMaTHYECKOMY
TBOPUYECTBY.

Copepxanue  (QyHKIMOHAIbHO-TpaUYECKOW  JIMHUU  HAIEJIGHO Ha  MOJy4YeHHe
00yJarmUMUCS 3HAaHUH 0 QYHKIMSIX KaK BaXKHEUIIeH MaTeMaTHUECKON MOJISIH JJIsI OTIMCAHUS U
HCCJIEIOBAHMSI PAa3HOOOPA3HBIX MPOILIECCOB M SIBICHUNW B mIpupone M odmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET pAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIONb30BaTh PA3INYHBIC
BBIPA3UTEIbHBIE CPEJICTBA S3bIKA MaTEMaTHUKU — CIIOBECHBbIC, CUMBOJMYECKHUE, rpaduueckue,
BHOCHT BKJIAJ] B JOPMUPOBAHUE MPEACTABICHUHN O POJIM MATEMATHKHU B PA3BUTUU ITUBUIIH3AINH U
KYJIbTYpHI.

CornacHo yueOHOMY MUIaHy B 7—9 Kilaccax u3ydaeTcsl yueOHBIN Kype «Anredpay, KOTOpbId
BKJIIOYAET CJIEAYIOIIME OCHOBHBIC pa3jiesibl  coAepxkaHus: «Yuciaa U BBIYHUCICHUS,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

Ha u3yuenue yuebHoro xypca «Anredpa» orsoautcs 306 gacoB: B 7 kiacce — 102 gaca (3

yaca B Heneno), B 8 kinacce — 102 vaca (3 yaca B Hegenmo), B 9 kimacce — 102 ygaca (3 gaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUSA

7 KJIACC

Yucia 1 BLIYUCIECHUSA

Jpo6u 0ObIKHOBEHHBIE U IECATUYHBIE, TEPEXO0/T OT OAHON (POPMBI 3aITUCH JPOOEHi K IPYTOH.
HOHHTI/IG paHI/IOHaJ'H)HOFO qyucia, 3allucCh, CpaBHeHI/IC, ynOpf[)IO‘II/IBaHI/IG paHI/IOHaJ'IBHI)IX YJHUCCII.
ApudmeTndeckre AeWCTBUS C pallMOHAIBHBIMU YcliaMu. Perienne 3aa4 u3 peanbHON MPaKTUKU
Ha YacTH, Ha TPOOH.

CremneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OINpeieNieHue, Npeodpa3oBaHUE BhIpAKEHUI Ha
OCHOBE OIIpe/IeNIeHUs], 3aUCh OonbIIuX yucel. [IponeHTsl, 3anuch NPOLIEHTOB B BUJE JIpOOH U
JpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33J]aud Ha MPOLEHTHI, PELIeHNE 3aau U3 peabHOU
MPAKTUKH.

[TpyMeHeHre NpU3HAKOB JIEIMMOCTH, Pa3I0KEHNE HA MHOKUTENU HATYpaJIbHBIX YHCE].

PeanbHble 3aBUCHMOCTH, B TOM YHCJIE TIpsMast U o0OpaTHast MPONOPLHOHAIBHOCTH.

AuiredpanyecKkue BbIpaskeHUs1

IlepeMeHHbIE, YMCIOBOE 3HAYEHHME BBIPAXKEHMS C MEPEMEHHOW. JlomycTUMBbIE 3HAYECHMSI

MNEPEMCHHBIX. HpeleTaBJ'IeHI/Ie 3aBUCUMOCTH MCXKIY BCJINYNHAMU B BUC (i)OpMy.]'II)I. Brrancnenus
1o (I)OpMy.HaM. Hp606pa3OBaHI/IC 6YKBCHHBIX BBIpa)KeHHﬁ, TOXJACCTBCHHO PABHBIC BBIPAKCHUA,



npaBuiia MpeodpazoBaHMsl CyMM U MPOU3BEICHUMN, MPAaBUIIa PACKPBITHS CKOOOK M MPUBEACHUS
IMOJOOHBIX ClIaraeMbIX.

CBolicTBa CTEIICHU C HaTypaJlbHBIM IIOKAa3aTCJICM.

OpnowieHsl 1 MHOrowieHsl. CteneHb MHOrowieHa. Cll0KeHHE, BBIYMTAHUE, YMHOKCHHE
MHOTOWICHOB. POpMyIIbl COKPAIIEHHOIO YMHOKEHHMs: KBagpaT CyMMBbI M KBaJApaT Pa3HOCTH.
®dopmyia pa3HOCTH KBapaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs1 1 HEPABEHCTBA

YpaBHeHMEe, KOpEHb ypaBHEHHS, MpaBUiia MpeoOpa3oBaHUsl YpaBHEHUS, PAaBHOCHIHHOCTD
YpaBHEHUH.

JluHeitHoe ypaBHEHHME C OJHOM MEPEMEHHOH, YHUCJIO KOpPHEW JIMHEWHOrO YypaBHEHUS,
pelleHne JIMHEHHBIX ypaBHeHHI. CocTaBieHME ypaBHEHUH IO YCIOBHUIO 3aj1aud. PemieHue
TEKCTOBBIX 33J1a4 C [IOMOUIbIO YPABHEHUH.

JluHeliHOoe ypaBHEHHE C JBYMs MEpeMEHHbIMU M ero rpaduk. Cucrema ABYX JHMHEHHBIX
YpaBHEHMH ¢ JBYMs NepeMeHHbIMH. PeleHune cucreM ypaBHEHHMH crOocOOOM MOACTAaHOBKH.
IIpumepsl perieHns TEKCTOBBIX 3a7a4 € IIOMOIIBI CUCTEM YPAaBHEHUM.

DOyHKIUUHA

Koopannara Toukum Ha npsmoi. UMCIIOBBIE NPOMEXYTKH. PaccrosiHue Mexny AByMs
TOYKaMH KOOPJIMHATHOW MPSIMOM.

[IpsamoyronbHas cuctema koopauHat, ocu OXu Oy. Alcuucca M opAMHATa TOYKH Ha
KoopanHaTHOM miockocTu. IIpumeps! rpadukoB, 3agaHHbIX (opMmynamu. UYreHue rpadukoB
peanbHbIX 3aBucuMocTeil. [lonstie pynkuuu. ['paduk pynkunu. CoiictBa pynkuunii. JlnneiHast
bynkuus, e€ rpapuk. I'papux pynkuum y = [x|. ['paduueckoe pemeHne TMHEHHBIX ypaBHEHUN U
CHUCTEM JIMHEHHBIX YPABHEHUM.

8 KJIACC

Yucsa v BbIYUCICHUSA

KBanparusiii kopeHr w3 uyucna. [loHstue 00 wuppamnuoHambHOM uucie. JlecsaTudyHbie
npUOIKEHUs UPpAlMOHATBHBIX uncen. CBolcTBa apuMEeTHYECKUX KBAJAPATHBIX KOPHEH U UX
MpUMEHEHHE K TPeoOpa30BaHUIO YHCIIOBBIX BBIPAKCHWM M BBIYHMCICHUSAM. JleHCTBHUTEIbHBIC
qyuca.

Crenens c 1esbIM TToKaszareneM 1 e€ cBoicTBa. CTaHaapTHas 3aliCh YHCIA.

Auaredpanyeckue BbIPaKeHHUs



KBanpaTHslii TpéXuiieH, pa3ioKeHNe KBaJPAaTHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpanueckas apoOb. OcHOBHOE CBoOicTBO anreOpanyeckoir apodu. Croxenue,
BBIYMTAHHE, YMHOXCHUE, JICIEHHE aiaredpandeckux aApooOeil. PannoHanbHble BBIPOKCHUS U HX
peoOpazoBaHue.

ypaBHeHHH H HEPABCHCTBA

KBagpatHoe ypaBHeHue, (opMyna KopHeH KBajapaTHoro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM#l, cBogAMXCA K JMHEMHBIM U KBaapaTHbIM. [lpocreiimme npoOHO-
palyoHaIbHbIC YPAaBHEHUS.

I'paduueckass uHTEpHpeTaluss ypaBHEHUH C JIByMs IEPEMEHHBIMU U CHCTEM JIMHEHHBIX
YPaBHEHUU € IByMs [IEpeMEHHBIMU. [ [prMephl pelieHns CuCcTeM HEJIMHEWHBIX YPABHEHUM C IBYMS
IIEPEMEHHBIMH.

Pemienmne TekCTOBBIX 3a/1a4 aaredpanyecKuM CrocoOoM.

YucnoBble HEpaBEHCTBA M UX CBoicTBa. HepaBeHCTBO ¢ OJHOM NEPEMEHHOI.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHeHHbIE HepaBeHCTBAa C OAHOM mnepeMeHHOM. Cucremsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUUHA

[onsarue ¢pynkumuu. O6MacTh onpeAeneHusl 1 MHOXKECTBO 3HaueHH QyHKInu. CrocoOsl
3a1aHus QYHKIIHM.

I'padux ¢ynkumu. Urenue cBoiictB ¢ynkumu no e€ rpaduky. [Ipumepst rpaduxos
(GYHKIHIA, OTpaKAIOIIUX PeabHBIC MPOLIECCHI.

DyHKIUH, OMKCHIBAIONIME NPSMYI0 M OOpaTHYIO MPOMOPIMOHAIBHBIE 3aBHCHMOCTH, HX
rpaduxy. OyHKIEE Y = X2, Y = X3, Y = VX, y=|X|. [padudeckoe pemenue ypaBHEHM I CHCTEM
YpaBHEHUM.

9 KVIACC

Yuciia 1 BLIYUCICHUA

PanmonaneHble uncna, UppalMOHAIbHBIE YKCIa, KOHEUYHbIE U OECKOHEYHbIE JECSTHYHBIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE YHCIA Kak OECKOHEUHbIE
JecaTUYHbIe ApoOu. B3anMHO 0JTHO3HAaYHOE COOTBETCTBUE MEXY MHOKECTBOM JEHCTBUTEIBHBIX
yuceln U KOOPAUHATHOM MPSMOM.

CpaBHeHue [EHCTBUTENbHBIX 4HCEN, apuMeThyecKkue IEHUCTBUS C JeHCTBUTEIbHBIMU
YHUCIIAMH.



PaBMepBI 00BEKTOB OKpYyXKaromero Mmupa, JJIMTCIbHOCTD IIPOLCCCOB B OKPYKAIOIIEM MHPC.

[TpuOnmx€HHOE 3HAUYEHHWE BEIMYMHBI, TOYHOCTb HpuOIMkeHus. OKpyriieHue 4ducel.
[Tpukuaxa v OLeHKa pe3yIbTaTOB BEIYACICHUMN.

YpaBHeHHSI 1 HEPABECHCTBA

JIuneiiHoe ypaBHeHue. Pemenne ypaBHEHHM, CBOAAIIMXCS K JINHEHHBIM.

KBazgparHoe ypaBHeHue. PelieHne ypaBHEeHUM, CBOASIIMUXCS K KBaAPAaTHBIM. bUKBagpaTHoe
ypaBHeHHe. [Ipumepsl pelieHns ypaBHEHUN TPETbeW M YETBEPTOM CTENEHEH pa3joKEeHUEM Ha

MHOXUTCIIN.

Pemenune npoOHO-paliMoOHaIbHBIX ypaBHEHUH. Perienne TeKCTOBbIX 33/1a4 anreOpanyecKium
METOJIOM.

VYpaBHeHHE C JIBYMs MEPEMEHHBIMU M €ro rpaduk. PemieHwe cucreM IBYX JMHEHHBIX
ypaBHEHUH C JBYyMSI MEpEeMEHHbIMU. PereHue cucrem ABYX ypaBHEHUM, OJHO M3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl ypaBHEHUH ¢
JIByMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a1a4 alreOpandecKuM CIIoCOOOM.

YucioBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOU. PelleHrne cucrteM JIMHEWHBIX
HEpPaBEHCTB C OJIHOM mepeMeHHoM. KBaapaTHble HepaBeHCTBA. ['paduueckas MHTEpIIpETAIUs
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DOyHKIUUHA

KBanparnunas ¢ynxius, e€ rpaduk u cBoictBa. [lapabona, KOOpIUHATHI BEPIIMHBI
napaboibl, 0Ch CHMMETPHUH MapadoJIbl.

Ipadukn dyskmmit: y = kx, y=kx + b, y =k/x, y=x3, y =x, y = [x| , # ux cBoiicTBa.
YmncI0BBIE MOCTIEI0BATEILHOCTH H MIPOrPecCHH

[TonaTHre 4MCIOBON MOCIENOBATEILHOCTH. 3aJaHUE TOCJIEI0BATEILHOCTH PEKYPPEHTHOM
bopmynoit u popmysoit N-ro wieHa.

Apudmernueckas 1 reomeTpuyeckas nporpeccuu. opmMyiibl N-ro ujaeHa apupMeTuaecKon
Y TEOMETPUYECKON MTPOrPECCUil, CYMMBI IIEPBBIX N UJIECHOB.

N3obpaxenue uineHOB apu(pMETHYECKOW M TE€OMETPUUYECKON MPOrpeccHil TOYKaMH Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIHAIbHBINA POCT. CII0KHBIE MPOIIEHTHI.

INNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA



JIMHHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Pe3yabTAThl OCBOGHUSI IPOTrpaMMbl  y4yeOHOro Kypca «Amnredpa»
XapaKTEepU3YIOTCS:

1) naTpuoTHYECKOE BOCIIMTAHME:

MPOSIBIICHUEM MHTEpeca K TMPOUNUIOMY U HACTOSAIIEMY POCCHUHCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKEHHUSIM PpPOCCUMCKMX MATEMaTUKOB H POCCUHCKOMN
MaTeMaTUYECKOM IIKOJIbI, K UCIOJb30BAHUIO ATUX JOCTHUXKEHHUH B IPYTUX HAyKax W MPUKIATHBIX

chepax;
2) rpaskIaHCKoe H TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEHM TpakJaHWHA M pealu3alid ero Ipas,
IPEJICTAaBICHUEM O MaTEeMaTHYECKUX OCHOBAaX (YHKUMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPakIaHCKOTO oO0IlecTBa (Hampumep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX IMPOOJEM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUIN
HayKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUUECKUX MPUHIHUIIOB B JEATEIbHOCTH YUYEHOTO;

3) Tpy/10BO€ BOoCIMTAHME:

YCTAaHOBKOM Ha AKTUBHOE YYacTHE€ B PELICHUHU IPAKTUYECKUX 3a4a4 MaTEMATHYECKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HM JIJIS1 YCTIETHOM Mpo(deCCHOHATBHON EATeIbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAeKTOPHUH OO0pa3oBaHUA U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOIMOHAJIBbHOMY M 3CTETHYECKOMY BOCHPUSITHIO MaTEeMaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHHH, YMEHUIO BUI€Th MaTEMaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 O3HAHMS:

OpHeHTaHHeﬁ B JCATCIBHOCTH HAa COBPEMCHHYHO CHUCTEMY HAYYHBIX Hpe)lCTaBJ'ICHI/Iﬁ 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPas3sBUTHUA UYCJIOBCKA, IPUPOABI U 06HIGCTBa, IIOHMMaHHEM
MaTeMaTH4eCKOun HAayYKH KakK C(i)epLI YeJI0BEUYECKON ACATCIIBHOCTH, OTaIlOB eé pPa3BUTHA U
SHAYUMOCTHU JId Pa3BUTHA HHUBUJIM3AllUH, OBJIAJCHHUEM SA3BIKOM MaTCMAaTUKU U MaTeMaTHYeCKOI
I(y.]'[LTypOfI Kak CpC€ACTBOM IIO3HAHHUA MHpa, OBJIAJACHUCM HpOCTGfIH.IPIMH HaBbIKaMH
HCCH@HOB&T@HLCKOﬁ JCATCIIBHOCTH,

6) ¢puznyeckoe BocnuTaHue, GOPMHUPOBAHNE KYJIbTYPbI 3[0POBbS M IMOLMOHAILHOI0
O1aronosy4us:

TOTOBHOCTBIO MPUMEHSITh MATEMAaTHYECKNE 3HAHUS B MHTEPECaX CBOETO 37I0POBbS, BEICHUS
310pOBOTO 00pa3a *KU3HU (30pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHA M OTABIXA,



peryisipHasi (pu3nyeckasi aKTUBHOCTb), CPOPMHUPOBAHHOCTBHIO HaBbIKA peQIIEKCUU, PU3HAHUEM
CBOETO ITpaBa Ha OMIMOKY M TAaKOTO K€ IPaBa JIPYTroro 4eIoBeKa;

7) 3K0JIOTHYECKOe BOCIIMTAHME:

OpHEHTalMel Ha MPUMEHEHHE MAaTEeMAaTHYECKHX 3HAHUM Ui peleHus 3agad B o0acTu
COXPaHHOCTH OKpYXarolled cpefpl, IUIAHUPOBAHMUSA IOCTYIKOB M OLEHKH HX BO3MOXKHBIX
HOCJICACTBUM JJISI OKPY’KAIOIIEH Cpefbl, OCO3HAaHMEM IJI00AIBHOTO XapakTepa KOJOTHYECKUX
po0JIeM U IyTel UX PELCHUs;

8) aJanranusa K USMCHAKIIUMCHA YCJI0OBUAM COIMAIbHOM U l'lpHpO)lHOﬁ Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSAM B YCJIOBHAX HEONPEICIEHHOCTH, IOBBIIIECHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 IPAKTUUYECKYIO EATEIbHOCTh, B TOM YHMCIIE YMEHHUE YUYUTHCS y JPYTHX
Jrozed, mpuodpeTaTb B COBMECTHOM JEATEILHOCTH HOBBIE 3HAHUS, HaBBIKM M KOMIETEHLUH U3
OIIBITA IPYTUX;

HEOO0X0IMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM 4YHCiIe (HOPMYyITUPOBATH WIICH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMSAX, B TOM UHUCIIE paHEe HEM3BECTHBIX, OCO3HABATh
JneGUIUTHI COOCTBEHHBIX 3HAHUN I KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIINIO0, BOCIPUHUMAThH CTPECCOBYIO CUTYALIUIO
KaK BbI30B, TpeOyrOIIMI KOHTpMEp, KOPPEKTUPOBAaTh NPUHUMAEMble PEUIEHUS] U JIEHCTBUS,
(dbopMynUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (JOPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC yqeﬁm,le JeHCTBUS

Bba3oBble Jornyeckue aeficTBUA:

BBISBIISATh M XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOIIEHUH MEXJy NOHATUSIMH, (OPMYJIUPOBATH OINpEAENICHUS TOHATHH, yCTaHABIUBATh
CYIIECTBEHHBIN NMPU3HAK KIaCCU(PHUKAILMHU, OCHOBAHUS /ISl 0000LIEHNUS U CPaBHEHUs, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (OpPMYyIHpOBaTh U MPEOOpPa3OBBIBATh CYXICHHS: YTBEPAUTENIbHbIE U
OTpHULATENIbHbIE, EAMHUYHbIE, YACTHbIE U OOIIUE, YCIOBHBIE;

BBISBIISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHs B (PaKTax, TaHHBIX,
HAOJIIOJIEHUSAX U YTBEPXKACHMSIX, MpeAsiaraTb KPUTEPUU JUIsl BBISBJICHHSI 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JlenaTh BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX M HMHAYKTHBHBIX
YMO3aKJIIOUEHHH, YMO3aKJIFOUEHHH 110 aHAJIOTUH;



pa3buparb [0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKACHUH (IpsAMbIlE M OT MPOTHBHOIO),
IPOBOJUTH CAMOCTOSITEIBHO HECIIOKHBIE JJ0KA3aTENbCTBA MATEMAaTHUECKUX (PAKTOB, BEICTPAUBATh
apryMEHTalUIO, TPHUBOJUTH NPUMEPHl W KOHTPIPHUMEPH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHHUs;

BBIOMpATh CIOCOO pemieHus: y4eOHOW 3ajadd (CpaBHHMBATh HECKOJIBKO BAapHUAHTOB PEIICHHS,
BbIOMpaTh HanOoOJIEe NOAXOASAIIMM ¢ Y4ETOM CaAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

UCIIONIB30BAaTh BONPOCHI KaK MCCIEIOBATEIbCKUN HHCTPYMEHT IO3HAHUS, (OPMYIHPOBATH
BOIIPOCHI, PUKCHPYIOIUE IPOTUBOPEYHE, TPOOIEMY, CAMOCTOSITEILHO YCTaHABIIUBATh HCKOMOE H
JaHHoe, (OpMHUPOBATH TMIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE;

IPOBOJIUTH 10 CAMOCTOSITENILHO COCTABICHHOMY IUIAHY HECIIOKHBIH 3KCIIEPUMEHT, HEOOJIBIIOE
UCCJIEJOBAaHUE I10 YCTAHOBJCHHUIO OCOOEHHOCTEH MaTeMaTH4ecKOoro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXKIY COOOM;

CaMOCTOATENIFHO (OPMYyIHpPOBaTh OOOOIIEHHS ¥ BBIBOJIBI IO PE3YyNbTaTaM IPOBEAEHHOTO
HaOJIIO/ICHNUS, UCCIICIOBAHHSI, OIICHUBATH IOCTOBEPHOCTh MOJIYYCHHBIX PE3YJIbTATOB, BBIBOJIOB U
000011IeHMI;

HPOTHO3UPOBATH BO3MOYKHOE PAa3BHTHE MPOIIECCA, a TAKIKE BBIIBUTaTh MPEANOJIOKECHUS O €ro
Pa3BUTUH B HOBBIX YCIIOBUSX.

PatGora ¢ undopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh W HW30BITOYHOCTh HH(OPMAIMH, JAHHBIX, HEOOXOAMMBIX IS
peLIeHus 3a]a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh MHPOPMALUIO Pa3IMUHbIX
BUJIOB U (pOPM IIPECTABICHHUS;

BBIOMPATH GOpPMY MpeCTaBICHIs HH(GOPMAIMH U WILTIOCTPUPOBATH PEIIaeMbIe 3a/1a4l CXEMaMH,
IyarpaMMamu, HHOU rpauKoil 1 nX KOMOMHAIUSAMY;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM 10 KPUTEPHSM, NPEIIOKEHHBIM YYHUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBbIe yHHBepcalbHble Y4eOHbIe el CTBHUA:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYKACHUS B COOTBETCTBUU C YCIOBHSIMU U LIEISIMU OOLICHMUS,
SCHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUSI 110 XO/1y pELIeHHUs 3a/1a4l, KOMMEHTHUPOBATh MOJyUEHHBIH pe3ybTaT;

B X0/J1e 00CY>KIE€HUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXk/1aeMOi TeMbI, TPOOJIEMBI, peraeMoi
3a/1a4M, BHICKA3bIBATh WJIEH, HAILIEJICHHbIE HA MOUCK PELIEHMS], CONIOCTABIATh CBOM CYXICHHUS C
CYXJIEHUSIMH JIPYTUX YYaCTHUKOB JMasiora, oOHapy>KMBaTh pa3iMyle U CXOJCTBO MO3UIMH, B
KOPPEKTHOI opme popMyaupoBaTh pa3HOIJIACHs, CBOM BO3PAKECHUS,

IPEJICTaBISITh PE3YyNbTAThl PELIEHUS 3aJaud, OKCIIEPUMEHTA, HCCIEI0BaHUs, IIPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (hOpMaT BBICTYIJIEHUS ¢ yU4ETOM 3a]a4 Pe3eHTallM1 U 0COOEHHOCTEN
ayJIMTOpUH;

MOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAH/IHOM U MHANBUAYAIbHON paOOThI TP PELLIECHUU
y4eOHbIX MaTeMaTHUECKUX 3a/]1a4;

MPUHUMATH 1€JIb COBMECTHOMN JESATEIbHOCTH, MJIAHUPOBATh OPraHU3allMI0 COBMECTHOM padoThI,
pacrpeneniaTe BUABI pabOT, JOrOBApHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTaT pPabOTHI,
00001aTh MHEHUS HECKOJILKUX JIONEH;

y4acTBOBAaTh B IPYIIOBBIX (hopMax paboThl (00CyKAeHUs, 0OMEH MHEHUSIMU, MO3T'OBBIE IITYpPMbI
U JIpyrue), BBIMNOJHATH CBOIO 4acTh PAabOTHl M KOOPAMHUPOBATH CBOM JECHCTBHUS C APYTUMHU



YJIeHAMHA KOMaHJbI, OIICHWBAaTh KAa4eCTBO CBOETO BKJaJa B OOLIMI MPOMYKT MO KPUTEPHSIM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

PeryasiTuBHbIe YHHBEpPcAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranu3anus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIaH, AJTOPUTM peIleHHs 3ajauyd (I ero 4acTh), BbIOUpATh
crnoco0 pemeHuss ¢ y4€TOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOIHUOHAJIBHBIA HHTEJJIEKT:

BIAZIETh CIIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJS IpoLecca M pe3ynbTaTa peIIeHHs
MaTeMaTHYeCKOH 3ajauu;

npeaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOBHUKHYTH ITPU pCHICHUHN 3aJa4l, BHOCUTH KOPPCKTUBLI
B JICATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAWJICHHBIX OLIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

OLIEHUBATbh COOTBETCTBUE PE3YibTaTa ACATEIbHOCTH IIOCTABICHHOM LIEJIN U YCIIOBUSIM, OOBSICHATh
MNPpUYUHBI AJOCTHXXCHHUA MWW HCOOCTUIKCHHUA LCJIM, HAaXOAWUTb OHII/I6Ky, AaBaTb OLCHKY
IpUOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHuy oOydeHus B 7 Kkiacce 00ydaroUuiics MOJIYYUT CIEAYIOIIUME IpPEeIMETHbIE
pe3yIbTATHI:

Yucaa v BLIYUCIEHUS

BBIHOJ'IHSITB, COoUCTasA YCTHBIC M IMHUCBMCHHBLIC HpI/IéMLI, aqu)MeTH‘leCKI/IC JIEHUCTBUS C
panuoHaJIbHbIMW YUCJIAMH.

HaxonuTte 3HayeHMs] UYMCIOBBIX BBIPAKEHUH, MPUMEHSATH pPa3HOOOpa3HbIE CIOCOOBI U
npuéMbl  BBIYUCIEHHUS 3HAYeHWH JpOOHBIX BBIPAKEHWH, COJEpKalMX OOBIKHOBEHHBIE U
JECSITUYHBIE IPOOH.

[lepexonuTh OT OAHON (QOPMBI 3aMUCU YHUCEN K JIpYyroi (mpeoOpa3oBbIBaTh AECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO JIpOOb).

CpaBHI/IBaTB " YIIOpAA0YNBATH pallMOHAJIBHBIC YHCJIA.

OKpyrasTh yMcha.



BbINOMHATE NMPUKUIKY W OLEHKY pe3yiabTaTa BBIYMCICHUH, OLIEHKY 3HAYEHHMH YHCIIOBBIX
BbIpaXeHHI. BBIMOMHATE AEHCTBUS CO CTEMEHSIMU C HATYpaIbHBIMU MOKA3aTEISIMH.

HpI/IMeHHTB IIPU3HAKHU ACTITUMOCTH, Pa3JI0OKCHHUEC HA MHOXHNTECIIN HATypaJIbHbBIX YHUCCII.

PemraTs IMPAKTUKO-OPUCHTUPOBAHHLIC 3aJa4yr, CBA3aHHBIC C OTHOHMICHUEM BCJIMYHUH,
MMPONOpUUOHAJIBHOCTBIO BCIIMYUH, IPOUCHTAMU, HHTCPIIPETUPOBATL PC3YJIbTAThl PCIICHUS 3a1a4
C y‘léTOM OFpaHI/I‘ICHHﬁ, CBSA3aHHBIX CO CBOMCTBaMH pacCMaTpUBACMBIX 00BEKTOB.

Anredpanyeckue BbIPaKeHUs

Hcnonp30Bath anredpanyecKyro TEPMHHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B Ipolrecce
OCBOCHMS y4eOHOr0 MaTepuania.

HaXOI[I/ITB 3HAa4YCHUA 6YKB6HHBIX BBIpa)KeHI/Iﬁ IIpH 3aaHHBIX 3HAYCHHUAX IIEPEMCHHBIX.

BreinonHaTh Hp606p330BaHI/IH OCJIOro BbIPAKCHUA B MHOT'OYJICH IMPHBCACHHCM HO,HO6HBIX
CcJ1araCMbIX, paCKpbITHEM CKOOOK.

BBINIOIHATE YMHOKEHHE OJHOYJIEHA HAa MHOIOYIECH M MHOIO4YWICHa Ha MHOIOWIEH,
OpUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OCYHIGCTBHﬂTB Pa3JI0KCHUEC MHOTOWICHOB Ha MHOKHUTCIW C IIOMOMIBIO BBIHCCCHHA 3a
CKOOKH 0611161"0 MHOXUTCIIL, T'PYHIIMPOBKU CJIAra€MbIX, IMPUMCHCHUA (I)OpMy'J'I COKpaH_IéHHOFO
YMHOXCHHUA.

HpI/IMGHflTB Hp606pa3OBaHI/I$I MHOI'OWICHOB [JIsI PCHICHUA PpPa3JIMYHBIX 3adad U3
MaTCMaTUKH, CMCKHBIX IPCAMETOB, U3 peaJ'H)HOf/'I IMPAKTHUKHU.

Hcnonp30BaTh CBOICTBA CTENEHEN ¢ HAaTYpaJbHBIMM MOKa3aTeNIMU Ul IPeoOpa3oBaHUs
BBIPAKECHUI.

YpaBHeHUs M HEPABEHCTBA

Pemate JIMHENHHBIE YpaBHEHUS C OJHOM IEPEMEHHOM, NMPUMEHSAS MpPaBUIIa IIEpexona OT
UCXOJHOIO YpaBHEHHUSA K pPaBHOCUIBHOMY eMy. lIpoBepsATh, sABIIAE€TCS JIM YHUCIO KOpPHEM
YpPaBHEHUS.

[TpumensTh rpaduueckre METObl IPU PEIICHUN JTMHEWHBIX YPABHEHUN U UX CUCTEM.

[TonGupath npuMepsl nap YKUCe, SIBISIOIIMXCS PEIIEHUEM JIMHEHHOTIO YPaBHEHUS C ABYMsI
[IEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JUHEWHOrOo YpaBHEHHS C JBYMS
NEPEMEHHBIMH, TIOJIB3YACh T'papUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemate cucrembl ABYX JMHEMHBIX YpPaBHEHMM C JBYMs NEPEMEHHBIMU, B TOM YHCIE
rpaduyecku.

CocTaBnsiTh M peuiath JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layd, WHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3aJa4yM IIOJy4YECHHBIN
pe3yJIbTarT.



DOYyHKIUA
N300paxxatb Ha KOOPJAMHATHONW TMPSAMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, HHTEPBAJIbl, 3allMCHIBaTh YHUCJIOBBIE IPOMEXKYTKH Ha

anreOpanvdecKoM s3bIKE.

OtmedaTh B KOOPAWHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPIMHATaM, CTPOWTH
rpaduku TuHEeWHbIX QyHKIUHA. CTpouTh rpaduK GYHKIHH Y = [X].

OnuckeIBaTh C IIOMOIIBIO (bYHKI_[I/Iﬁ HU3BCCTHBIC 3aBUCUMOCTHU MECXKAY BEIMUYNHAMUA: CKOPOCTbD,
BpEM:, paCCTOAHHUE, ICHA, KOJIUYCCTBO, CTOUMOCTD, ITPOU3BOAUTCIIBHOCTh, BPEMSI, 00BEM pa6OTBI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil cocod npeacTaBieHUs U aHanu3a UHGOpPMAIUU, U3BJICKaTh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K kxonny oOyuenus B 8 kJjacce oOydaromuiicss NOJYYUT CHEAYIOLIUE IPEAMETHBIE
pE3YIIbTAThI:

Yucia 1 BLIYUCIECHUSA

Hcnonb30BaTh HavalibHBIE MPEJICTABICHUS O MHOXECTBE JEUCTBUTEIbHBIX YHCET A
CpPaBHEHHMsSI, OKPYIJICHUS M BBIYHCICHUHN, H300pa)kaTh [IEHCTBUTENbHBIE YHCIA TOYKAMU Ha
KOOPJIMHATHOMU IIPSIMOM.

[TpumMeHATh NOHATHE apUPMETHIECKOTO KBaIPATHOTO KOPHS, HAXOIUTh KBaJIpaTHBIE KOPHH,
UCTIONB3YSl TPU HEOOXOAMMOCTH KAalbKYJISATOP, BBINONHITH MPEeoOpa3oBaHUsl BBIPAKECHUN,

CoZEepKaINX KBaJIPATHbIE KOPHH, UCIIOJIb3YS CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YHCET C TMOMOIIBI0 JIECATUYHBIX Jpo0el u
crernener uucina 10.

Auaredpanyeckue BbIPaKeHHUs

HpI/IMeHSITB INOHATHEC CTCIICHHU C LOCJIbIM IIOKa3aTCJICM, BBIIIOJIHATH Hp606pa30BaHI/Ifl
BLIpa)KeHHfI, COACPpIKAIINX CTCIICHU C TCJIBIM ITOKA3aTCIICM.

BreInonHATE TOXIECTBEHHEIE Hp606pa3OBaHI/I}I panrOHAJIbHBIX BBIpa)KCHI/Iﬁ Ha OCHOBC
paBuJI JeicTBUI HaJ MHOTOYWICHAMU U aﬂre6paI/I‘-ICCKI/IMI/I ,[[pO6$IMI/I.

PacknagrniBaTh KBa,[[paTHBIﬁ TpéX‘-IJ'ICH Ha MHOXXHTCIIN.

HpI/IMeHHTL Hp606pa30BaHI/IH BBIpa)KCHI/Iﬁ JJI pCIICHUA pa3JIMYHBIX 3aaa4 U3 MaTCMATUKH,
CMCKHBIX IPEAMETOB, U3 peam)HOﬁ IMPAKTHUKHU.



YpaBHeHNsI M HEPABEHCTBA

Pemate JII/IHef/'IHLIC, KBAaApPAaTHBIC YPAaBHCHUSA U PAllMOHAJIBHBIC YPABHCHUSA, CBOAAIIUCCA K
HHUM, CUCTCMBI JIBYX ypaBHeHI/Iﬁ C ABYMs IIEPEMEHHBIMHU.

[IpoBoaUTH MpoOCTEHIIINE UCCIETOBAHNS YPABHEHHUM U CUCTEM YpaBHEHUM, B TOM YHCIE C
MPUMEHEHHEM TpadUIeCKUX MPEICTaBICHUN (YCTaHABINBATh, IMEET JIM YPAaBHEHUE WITU CHCTEMA
YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee).

[lepexonuTh OT CIOBECHON (QOPMYIHPOBKU 3alaud K €€ anreOpandeckol MOJAENU C
MOMOIIbIO COCTABIICHUS YPAaBHEHMSI WJIM CHUCTEMbl ypaBHEHHWiIl, HWHTEpPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3324 TIOJTyYSHHBIA PE3yIbTaT.

[TprMeHSTh CBOMCTBA YHCIIOBBIX HEPABCHCTB JUISI CPABHEHMSI, OIICHKHU, pellaTh JTUHECHHbBIC
HEPAaBEHCTBA C OJHOM NEpEeMEHHOM U WX CHCTEMbI, JaBaThb TIpadUUYECKyl0 HILTIOCTPALNIO
MHO>KECTBA PEIICHII HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[ToHMMATh ¥ UCTIOIB30BaTh (PYHKIIMOHATBHBIC TIOHSATHUS U SI3bIK (TEPMUHBI, CAMBOJIHYCCKHE
0003HaYCHMSI ), ONIPEISIISATh 3HAYCHHUE (PYHKIMH 10 3HAYCHUIO apryMEHTa, OMPEACIIATh CBOHCTBA
byHkmy o e€ rpaduky.

Ctpouts rpaduku 3JeMeHTapHBIX PYHKIMHA BHJA:

y = kIX, y = X2, Y = X3,y = [x|, y = VX, OIHCBIBaTh CBOHCTBA YHCIOBOH (YHKIUH IO €&
rpaduky.

K xonmy oOyueHus B 9 Kkjacce oOydarIMCS TMOJYyYUT CIEAYIONIUE TPEeIMETHBIC
pE3yIbTaTHhI:

Yucia 1 BLIYUCIECHUSA
CpaBHHUBATH U yIOPSAA0YNBATH PAIMOHATBHBIE U UPPAITIOHATILHBIC YHCIIA.

BreimmonHsSTh apI/I(l)MeTI/I‘-ICCKI/Ie I[Gf/iCTBHH C palMOHAJIbHBIMU YUCJIaMH, COUCTAasd YCTHBIC U
INMCHbMCHHBIC HpI/IéMH, BBITIOJIHATE BBIYHUCIICHUSA C UPpPAUOHAJIIbHBIMU YU CJIIAMU.

HaxoauTe 3HaueHHUS CTEIEHEW ¢ IEJbIMH MOKa3aTeIIsIMU U KOpHeﬁ, BBIYMCIIATH 3HAYCHUSA
YHCIOBBIX BLIpa)KeHHﬁ.

OprT JISTh ACUCTBUTEILHBIC 4yucia, BBIIIOJHATH HNPUKUIAKY PpE3yJibTaTa BBI‘-II/ICJ'IGHI/If/’I,
OLICHKY YHUCJIOBBIX BBIpa)KeHHﬁ.

YpaBHeHHUs1 M HEpaBEHCTBA

Pemrate nuHelHbIe M KBAIpaTHbIE YPaBHEHUS, yPaBHEHHUS, CBOJISAIIMECS K HUM, TPOCTeHIINe
IpOOHO-pallMOHANIbHbBIE YPAaBHEHHUS.



Pemarb cuctemsbl ABYX JUHEHHBIX ypaBHEHHUH C JBYMs MEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISETCS JIMHEUHBIM.

Pemate TekcTOBbIE 3a7aud  anreOpanvyeckuM CIOCcOOOM C IOMOLIbKO COCTABICHMS
YPaBHEHUS WU CUCTEMBI IBYX YPABHEHHM C JBYMS IIEPEMEHHBIMHU.

IIpoBOINTH NMPOCTENIIME UCCIEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHCIIE C
IpUMEHEHHEM IrpaduyecKuX MpecTaBlIeHu (YCTaHaBIMBAaTh, UMEET JIM ypaBHEHUE WM CUCTEMA

YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEe).

Pemate nMHelHbIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaThb pELICHUE
HEPABEHCTB Ha YHMCJIOBOM IPSIMOM, 3alIMCBIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pemate cucTeMbl IMHEHHBIX HCPABCHCTB, CUCTEMbI HCPABCHCTB, BKIIFOYAIOIIUC KBAAPATHOC
HEPaBCHCTBO, I/I306pa)I(aTL PEIICHUE CUCTEMbBI HCPAaBCHCTB Ha YHUCI0BOM pr[MOﬁ, 3aIIMChIBaThb
pPCIICHUC C TOMOIIBKO CHUMBOJIOB.

Hcmons30BaTh HCPABCHCTBA IMPHU PCHICHUHN PAa3JIMYHBIX 3a71a4.

DOyHKIUUHA

PacriosHaBath QpyHKIMU M3y4eHHBIX BUAOB. [10Ka3bIBaTh CXeMaTHYECKU PACIIOIOKEHHE Ha
KOOpJMHATHON IJIOCKOCTH rpaduKoB byHKINH
puza:y =kx, y =kx+ b, y=k/x,y=ax2 +bx+c,y=x3,y= vVx,y= |x|, B

3aBHCHUMOCTH OT 3HA4eHUN KOA((UIIMEHTOB, OMUCHIBATH CBOWCTBA () YHKIUH.

Crpouth 1 u300paXkaTb CXEMaTHUECKU TpapUKH KBaJpaTUYHbIX (YHKLUH, ONHMCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIMIA 1O UX TpaduKaMm.

Pacnio3naBate kBaipaTHYHyIO (QYHKIHIO 1O (POPMYIIe, TPUBOAUTE MPUMEPHI KBAIPATUIHBIX
GyHKIMI U3 peanbHOMN )KU3HU, (PU3HKH, TEOMETPUH.

YucaoBble NOCAEI0BATEILHOCTH | nmporpeccun

Pacnio3naBath apupMETHYECKYI0 M TEOMETPUUECKYIO MPOTPECCUU MPU PA3HBIX CHOCOOaX
3a/laHusl.

BBINONHATE BBIMMCICHHUS C HUCMOJIb30BaHUEM (OPMYN N-ro wieHa apupMeTHYecKOH U
TEOMETPUUYECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

I/I306pa)KaTB YJICHBI ITOCJICA0BATCIbHOCTH TOYKaMH Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

Pemats 3a1aun, cBsI3aHHBIE ¢ YHCIOBBIMU IIOCIEA0BATENBHOCTAMY, B TOM YHCIIE 3aJJa4X U3
peasibHOM JKM3HHU (C UCTIONIb30BaHUEM KaJIbKYIISITOPa, HU(POBBIX TEXHOJIOTHUIN).



TEMATHYECKOE IIJTAHUPOBAHUE
7 KIIACC

[NTPOTPAMME

Ne mi/mm HaumenoBanue pa3zienoB u Tem KonuuecTBo yacos DnekTpoHHbIe (1UpPOBHIE) 00pa30BaTEIbHBIE
HpOrpaMMbl Bcero||  KonrtposbHbIe [IpakTHyeckue peCypeel
paboThI paboThI
1 Urcia 1 BRIYUCIIEHUs. ParnoHaabHbIe 25 1 bubanorexa I{OK https://m.edsoo.ru/7f415b90
qucia
|2 ”Anre6pa1/1quKHe BBIPA)KEHUS H 27 H 1 H HBI/I6J'II/IOTeKa IIOK https://m.edsoo.ru/7f415b90 ‘
|3 HYPaBHeHHH 1 HEpPaBEHCTBA H 20 H 1 H HEI/IGHI/IOTeKa OK https://m.edsoo.ru/7f415b90 ‘
|4 ”KooanHaTm u rpapuku. OyHKIUN H 24 H 1 H HBI/IGJH/IOTeKa LIOK https://m.edsoo.ru/7f415b90 |
|5 ”HOBTOpeHI/Ie U 000011IeHIEe H 6 H 1 H HBI/IGJH/IOTeKa OK https://m.edsoo.ru/7f415b90 |
OBILIEE KOJIMYECTBO YACOB I10 102 5 0

8 KVIACC
Ne || HaumeHoBaHHe pa3[esioB H TEM MIPOrPaMMbI ‘ KomnuvectBo 4acoB ‘ DnekTpoHHbIe (LI(POBBIC) 00pa3oBaTEIbHBIC
n/m Beero||  KourponbHbie [TpakTHueckue pecypceel
paboThI paboTHI
|1 ”qI/ICJ'Ia U BeluMcieHus. KBajpaTHble KOpHU H 15 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f417af8 ‘
2 Yucna u BeranciaeHus. CTeneHs ¢ HeIbIM 7 bubnunorexa LIOK https://m.edsoo.ru/7f417af8
HoKazaTeneM
3 Anrebpanueckue BbipaxeHus. KBaapaTHblii 5 1 bubmmorexa LIOK https://m.edsoo.ru/7f417af8
TPEXWICH
4 AnredpanyecKue BHIPaKECHHUS. 15 1 bubmmoreka [{TOK https://m.edsoo.ru/7f417af8
Anrebpanueckas Apo0b
5 VYpaBHeHus 1 HepaBeHCTBA. KBagpaTHbIe 15 1 bubnunoreka LIOK https://m.edsoo.ru/7f417af8
ypaBHEHUS
6 VYpaBHeHus 1 HepaBeHCTBAa. CUCTEMBI 13 bubnmnoreka LIOK https://m.edsoo.ru/7f417af8
ypaBHEHUH
|7 ”YpaBHeHHs{ U HepaBeHcTBa. HepaBeHcTBa H 12 H 1 H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f417af8
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Ne || HammeHoBaHUE pa3ieiioB U TEM MPOTPAMMBI ‘ KonnyecTBo acos ‘ DnekTpoHHbIe (¢ POBHIE) 00pa30BaTEILHBIE
n/n Beero||  KourposbHbie [TpakTuuecKue pecypceel
paboThI paboThl

|8 ”q)yHKI_[I/II/I. OCHOBHBIE TIOHATHUS H 5 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f417af8 ‘
|9 ”q)yHKI_[I/II/I. Yucnossle GyHKIMN H 9 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/7f417af8 ‘
|1O HHOBTopeHHe 1 000011EHEe H 6 H 1 H HBI/I6JII/IOT€Ka ITOK https://m.edsoo.ru/7f417af8 ‘
OBIIEE KOJIMYECTBO YACOB I10 102 0
[TPOTPAMME
9 KUIACC

Ne HanmeHoBaHue pa3esioB v TEM ITPOrPAMMBI ‘ KonunuecTBo yacoB ‘ DnekTpoHHbIE (IU(POBBIE) 0Opa3oBaTEIbHbIE

i/ Bcero| KonTponbHbie [IpakTHyecKue peCYpCRI

paboThl paboThI
|1 HT-Icha U BBIYHCIICHUS. J[efiCTBUTEIBHBIC YKCIa H 9 H H HEI/IGHI/IOTeKa OK https://m.edso0.ru/7f419d08 |
2 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHHUS C OJHOM 14 1 bubnunotexa [IOK https://m.edsoo.ru/7f419d08
HepeMEHHO
|3 HYPaBHeHI/ISI U HepaBeHcTBa. CHCTEMBI ypaBHEHHI H 14 H 1 H HBI/I6J'II/IOTCKa LIOK https://m.edsoo0.ru/7f419d08 |
|4 HYPaBHeHI/ISI 1 HepaBeHcTBa. HepaBeHcTBa H 16 H 1 H HBI/I6J'II/IOTCKa IHOK https://m.edso0.ru/7f419d08 |
|5 HCDYHKI_[I/II/I H 16 H 1 H HBI/I6J'II/IOT6K8. OK https://m.edsoo.ru/7f419d08 |
|6 HqI/ICJ'IOBBIe MIOCJIENOBATEILHOCTH H 15 H 1 H HBI/I6JH/IOTeKa IOK https://m.edsoo.ru/7f419d08 ‘
7 [ToBTOpeHue, 0000IICHNE, CUCTEMATU3AIUS 18 1 bubnunotexa [IOK https://m.edsoo.ru/7f419d08
SHaHWIA

(OBILEE KOJIMYECTBO YACOB I10 [IPOTPAMME || 102 | 6 I 0 I |

YYEBHO-METOINYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIA YYEHUKA
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Marematuka. Anrebpa: 7-i kiacc: 6a30BbIif ypoBeHb: yueOHUK, 7 kinacce/ Maxkaperue FO.H., Munmtok H.I'., HemkoB K.W. u npyrue; oz pen.

Tenskosckoro C.A., AkunonepHoe obuiectBo «M3narensctBo «IIpocBenienue»

Marematuka. Anrebpa: 8-if kiacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiace/ MakapbrueB FO.H., Munmiok H.I'., HemkoB K.W. u npyrue; nox pen.

Tenskosckoro C.A., AkunonepHoe oouiectBo «M3narenscrBo «IIpocsenienue»

Matemaruka. Anreopa: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 9 kimace/ MakapsraeB FO.H., Munarok H.I'., Hemkos K.W. u npyrue; mox pex.

Tenskosckoro C.A., AkunonepHoe oouiectBo «M3narensctBo «IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

1

2.

. @enepanbHBIN TOCYIApPCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT OOIIET0 00pa30BaHMUS.

[IpumepHBbIe TporpaMMbl OCHOBHOTO 00111ero oOpa3oBanus. Matematuka. — M.: [Ipocsemienue, 2014. — (CtannapTsl BTOPOro MOKOJIEHHUS).
. Koxos B.!. Anre6pa: 8 ki.: nuaaktuyeckue marepuaisl / B.M.JKoxos, FO.H.Makapsrues, H.I'.Munmtok. — M.: [Ipocsemienue, 2020.

. Koxos B.W!. Ypoku anrebpsi B 7 ki1.: kH. s yuntens / B.M.XKoxos, JI.b.KpaiineBa. — M.: [Ipocsemenne, 2020.

. Koxo B.U!. Ypoku anrebpsi B 8 ki1.: k. s yunrtens / B.M.Koxos, I'.J.Kapramésa. — M.: IIpocBemenue, 2019.

. Koxos B.W!. Ypoku anrebpsi B 9 ki.: k1. s yuutens / B.M.XKoxos, JI.b.KpaiineBa. — M.: [Ipocsemenne, 2019.

. 3BaBuu JI.U. Anrebpa: 7 xi.: qumaktudeckue marepuansl / JI.M.3Basuy, JI.B.Ky3nernonra, C.b.CyBoposa. — M.: TIpocsemenue, 2020

. MaxkapsrueB FO.H. AnreOpa: 9xi.: nunaktuyeckue marepuainsl / FO.H.Makaperues, H.I'.Munntox, H.I'.Kpaiinesa. — M.: IIpocsemenune, 2020.



9. Makapsrues 10.H. M3ydenue anreGpsl B 7-9 ki1.: mocobue st yuuteneit / KO0.H.Makapsrues, H.I'.Munmiok, C.b.CyBopoBa. — M.: IIpocenienue,

2019.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. www. edu - "Poccuiickoe oopazoBanue" deaepaibHblii TOPTAL.

2. www.school.edu - "Poccuiickuii 001ieo0pa3oBarebHbIi mopTai'.

3. www.school-collection.edu.ru/ Equnas komneknus mudpoBbsix 00pa3oBaTesIbHBIX PECYpCOB
4. www.mathvaz.ru - docke MIKOJIBHOTO YYHUTEISI MaTeMaTHKH

JlokyMeHTanus, pabourie MaTepHuasl JUisl yIUTEIs] MaTEMaTUKU

5. www.it-n.ru"CeTb TBOpYECKUX yunTEINCH"

6. www .festival. Iseptember.ru @ectuBanp negarornyeckux uaei "OTKPHITHIN ypok"



