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MHNOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBIsSieTCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETO 0Opa3oBaHUSA:
OHa 00ecreynBaeT U3y4YE€HHUE APYTHX AUCLUUIUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMaHUTapHOTO LUKIIOB, €€ OCBOEHHE HEOOXOIMMO ISl MPOJOJKEHNUs 00pa30BaHus U B
MOBCEAHEBHOM JKM3HM. Pa3zButhe y oOywaromuxcsi Hay4yHBIX MpEACTABICHUNA O
MPOUCXOXKACHUU U CYIIHOCTH aireOpamdeckux aOCTpakiuii, crmocobe OTpakeHUs
MaTeMaTHYEeCKOM HAayKOW SBJICHHUN M TMPOIECCOB B TMPHUPOJE MU OOIIECTBE, POJIU
MaTEeMaTUYECKOr0 MOJEIMPOBAHUS B HAYYHOM MO3HAHUM U B NMPAKTUKE CIIOCOOCTBYET
(OpMHUPOBAHUIO HAyYHOI'O MHPOBO33PEHUSI U KAYECTB MBIIIJICHUS, HEOOXOIUMBIX IS
ajanTanuyd B COBpeMeHHOM mudpoBoMm olmiecTBe. M3ydeHue anreOpbl oOecrieunBaeT
pa3BUTHE YMEHUsS HaOI0JaTh, CPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH  MBIIUICHUS, CIOCOOHOCTH apryMEHTHUPOBAHO OOOCHOBBIBaThH CBOU
NecTBUS W BBIBOABI, (OPMYIHpPOBaTh yTBepxkIeHus. (OcBoeHHe Kypca anreOpbl
o0OecrieyrBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYaOIIUXCS: OHU HCIOJIb3YIOT
JNeNyKTUBHbIE W HWHIYKTHBHBIE pacCyXIeHusi, o00OleHne U KOHKPETH3aluIo,
abctparupoBanue u aHanoruto. OOydeHue anredpe npeanojaraeT 3HaYuTENbHBIA 00bEM
CaMOCTOSITEIbHON JAESITEIbHOCTH O0YyYarouuxcs, MO3TOMY CaMOCTOSTEIbHOE pelleHue
3a]1ay SIBJISIETCS peain3anuei AesiTeIbHOCTHOrO MPUHIUIA O0yUYeHUsI.

B crpykType mporpammbl y4eOHOTO Kypca «AnreOpa» Aisi OCHOBHOTO OOUIETO
oOpa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJEPKATeIbHO-METOINYECKUE JIMHUU:
«Ywucna v BbIUUCICHUSY, «AJreOpanyecKkue BhIpaXXeHUs», « YpaBHEHUS U HEPABEHCTBAY,
«Dynkuun». Kaxxnas u3 3TUX coaepKaTrelbHO-METOIUYECKUX JMHUM pa3BUBAaeTCs Ha
OPOTSKEHUN TPEX JIET U3YUYEHUs Kypca, B3aUMOICHCTBYS ¢ APYTMMH €ro JUHHUSIMHU. B
X0JIe M3y4yeHHUs y4eOHOro Kypca oOydarouuMcs MPUXOJUTCS JIOTUYECKHU PacCyXIaTh,
UCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM s3bIK. B CBSI3W ¢ 3TUM B mporpammy
y4eOHOro Kypca «Anredpay» BKIIOUEHBI HEKOTOPbIE OCHOBBI JIOTHKH, MPEICTABICHHBIE BO
BCEX OCHOBHBIX paszjiellax MaTeMaTHuYeCcKoro oOpa3oBaHUS M  CIIOCOOCTBYIOLIUE
OBJIAJICHUIO OOYYaIOIIMMHUCS OCHOB YHUBEPCAIBHOIO MAaTeMAaTHYECKOTO  SI3bIKA.
CopepxaTelbHON U CTPYKTYPHOI OCOOEHHOCTBHIO YyUeOHOTO Kypca «Anredpay sBIseTCs
€ro UHTETPUPOBAHHBIN XapaKkTep.

Copepxanue nuHUN «YKcha U BBIYUCICHUS» CIYKUT OCHOBOM JUIS JajbHEHIIEro
U3y4YCHUS MaTeMaTHKH, CIOCOOCTBYET pa3BUTHIO y OOydYalolIUXCS JIOTHYECKOTO
MBIIIIEHUS,, (OPMHUPOBAHHIO yMEHHsI TOJIb30BAThCS ~ aNTOPUTMAMH, a  Takke
MPUOOPETEHUIO TPAKTUYECKMX HABBIKOB, HEOOXOJUMBIX IS TOBCEAHEBHOM KH3HHU.
Pa3BuTne TOHATHS O YHWCle Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs CBSI3aHO C
paIMOHANILHBIMU M HPPAIlMOHATIBHBIMU YUCIaMH, (OPMUPOBAHHEM TPEIACTABICHUA O
JIEHUCTBUTENBHOM 4HCIe. 3aBepIlIeHHe OCBOSHUS YMCIOBOW JIMHUU OTHECEHO K CpeHEMY
o0rieMy 00pa3oBaHUIO.

Copnepxkanue IByX aireOpamdyeckux JHUHUA — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHHS H HEPAaBEHCTBA» CMOCOOCTBYeT (OPMHUPOBAHHUIO Yy OOYydYaIOIIUXCS
MaTeMaTUYEeCKOro anmapara, He00X0AUMOTo JJIsl pelIeHHs 3a1a4 MaTeMaTUKH, CMEXKHbIX
NPEIMETOB U TNPaKTUKO-OPUEHTUPOBAHHBIX 3anady. Ha ypoBHE OCHOBHOrO o0OIIero
oOpa3oBaHusl yuyeOHBIH MaTepHall TPYNIUPYETCS BOKPYT PANMOHATBHBIX BBIPAKEHUH.
Anrebpa JE€MOHCTPHpPYET 3HAuY€HHE MAaTeMaTHKHd Kak f3bIKa Ui IOCTPOCHUS
MaTEeMaTUYECKUX MOJIENIECH, ONIMCAaHUs IIPOLIECCOB U SIBJICHUM pealbHOro Mupa. B 3amaun
oOyueHust anreOpe BXOAAT TakkKe JajbHeHIee pa3BUTHE aJrOPUTMUYECKOTO MBIIUICHUS,
HEOOXOAMMOTO, B YAaCTHOCTH, JUII OCBOCHHS Kypca HWH(POpPMATHKH, M OBIAJCHUE



HaBbIKAMU  JIEAYKTHBHBIX paccyxaeHuil. IlpeoOpa3oBaHne CcHMBOJBHBIX (QopMm
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CHOCOOHOCTEN K MaTEMAaTHYECKOMY TBOPUYECTBY.

Conepxxkanre (PyHKIMOHATBHO-TPAaQUUYECKON JMHUM HalleJIEHO Ha TMOJy4YeHUE
oOydaromuMucs 3HaHUNW O (YHKUMAX KaK BaKHEHIIEH MaTeMaTHYecKOM MOJAEN Ul
OMMCAHUS M HCCIEN0BaHUSA pPa3HOOOPA3HBIX MPOLECCOB U SBICHUI B MpUpoje U
obmiectBe. M3yueHne Marepualia CocoOCTBYET Pa3BUTHIO Yy OOYyYarOIIMXCS YMEHHs
MCIIOJIb30BaTh Pa3jM4YHbIE BbIpa3UTEIbHBIE CPEACTBA S3bIKA MAaTEMAaTUKHU — CIIOBECHBIE,
CUMBOJIMYECKHE, IpaduyecKre, BHOCUT BKJIA] B (hOPMUPOBAHUE MIPEACTABICHUN O POJIH
MaTeMaTUKU B PA3BUTHH LIUBWIU3ALMH U KYJIbTYPBI.

CornacHo yyeOHOMY IUIaHy B 7—9 Kilaccax u3ydaercs yd4eOHbIM Kypc «Anrebpay,
KOTOpBIM BKJIIOYAeT CJEAyIOUIMe OCHOBHBIE pa3ienbl cojepkanus: «Yucna wu
BBIUMCIIEHUS», «AJreOpandeckue BBIpAXEHUS», «YpPaBHEHHMS U  HEPABEHCTBA,
«DYyHKIIIN.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102
yaca (3 yaca B Hezento), B 8 kiacce — 102 yaca (3 gaca B Henenio), B 9 knacce — 99 yacon
(3 yaca B Heneno).

COJAEPKXAHUE OBYYEHUA
7 KJIACC

Yuciia v BEIYMCICHUSA

Jpo6u 0OBIKHOBEHHBIE U AECATHUYHBIE, IEPEX0]] OT OJIHOM (OpMBI 3amucu Apodet K
npyroi. I[loHsTHME palMOHANBHOIO 4YHMCHA, 3alUCh, CpPaBHEHHUE, YMNOPSAOYMBAHUE
palMOHAIBHBIX 4YHcen. ApupMeTHYecKue MAEWCTBUS C PALMOHAIBHBIMU YHCIAMH.
Pemenue 3anau u3 peanbHON NPAaKTUKU HA YaCTH, HA IPOOH.

CreneHb ¢ HaTypaJbHbIM IIOKa3aTeJIeM: OIpeJelieHue, IpeoOpazoBaHue
BBIpQ)KEHUN Ha OCHOBE ONpeieNeHHs, 3anmuch Oonbliux uucen. IIpomneHTsl, 3amuck
IPOLIEHTOB B BHUJAE JpoOM M JIpoOM B BMJIE NPOLEHTOB. TpU OCHOBHBIE 3aJjaud Ha
IIPOLIEHTBI, PEIICHNE 3a/1a4 U3 PEAJIbHOMN MPAKTUKH.

[IpumeHeHne PU3HAKOB NEIMMOCTH, Pa3JIOKEHHE Ha MHOXKUTEIN HATypaJIbHBIX
YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE TpsMasi U 0OpaTHast PONOPLHOHATBHOCTH.

AuredOpanyeckue BbIpaKeHHs

IlepemeHHBIE, YHUCIIOBOE 3HAYEHUE BBIPAKEHHUA C NEpeMeHHOH. JlomycTumble
3HaueHus IepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXIy BEIMYMHAMU B BHJIE
¢dopmynbl. Beruucnenuss mo ¢opmyinam. IIpeoOpazoBaHne OyKBEHHBIX BbIpaKEHUH,
TOKJIECTBEHHO PaBHBbIC BBIPAKEHUs, MPaBHIa NPEoOpa3oBaHUs CyMM U INPOU3BEICHUM,
IIpaBUJIa PACKPBITUS CKOOOK U MPHUBEIEHUS MOAOOHBIX ClIaraeMbIX.

CBolicTBa CTEINEHN C HATYPaJIbHBIM IIOKa3aTEIEM.

OpnowieHsl u MHorowieHsl. CreneHb MHorouneHa. Cllo)KeHHE, BBIUHUTAHUE,
YMHOXKEHUE MHOTIOWwIeHOB. DOpMysbl COKpPAIIEHHOIO YMHOXKEHHS: KBaJpaT CyMMBbI U
KBaapaT pasHocTu. DopMmysia pasHOCTH KBajparoB. PasnokeHWe MHOTOWIEHOB Ha
MHO>KHUTEIIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHEeHHEe, KOpEHb ypaBHEHHs, TMpaBWwia NpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCWIBHOCTh YPaBHEHUH.

JInneliHOE ypaBHEHHUE C OJHOW MEPEMEHHOM, YNCIO0 KOPHEW JIMNHEWHOIO YpaBHEHUS,
pelleHre JUHENHBIX YypaBHeHUW. CoOCTaBlI€HHE YpaBHEHUN IO YCIOBHIO 33Jayu.
Pemenue TeKCTOBBIX 3a7a4 C TOMOUIBIO YPABHEHHI.



JIuneitHoe ypaBHEHHME C JByMs NEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JUHENHBIX YpaBHEHUH ¢ ABYMs MEpEMEHHbIMU. Penienne cucreM ypaBHEHUN CIOCOOOM
oACTaHOBKH. [IprMepsh! peleHns TEKCTOBBIX 3a7a4 ¢ IIOMOLIBI0 CUCTEM YPAaBHEHUM.

DOyHKIUH

Koopannara Toukm Ha mnpsmon. UwncinoBble NpoOMEXYyTKH. PaccrossHMe Mexay
JNBYMS TOYKaMH KOOPAVMHATHOMN MPSIMOM.

[IpsimoyronmpHas cuctema koopauHat, ocu OX m Oy. Abcuucca u opAMHATA TOYKH
Ha KoopauHaTHOW miockocTu. Ilpumepsl rpadukoB, 3agaHHbIX (opmyinamu. YrteHue
rpadukoB peanbHbIX 3aBUcuMocTel. [lonarue ¢ynkuuu. I'padpuk Qynknuu. CpoiicTBa
¢byukuuit. Jluneitnas ¢ynkums, e€ rpaduk. ['paduk dyskuumm y = |X|. I'paduyeckoe
pelIeHNE JTUHENHBIX YPABHEHUN U CUCTEM JIMHENHBIX YPABHEHUM.

8 KIIACC

Yucaa u BIYUCTICHUS

KBaapaThslif kopeHb u3 yucna. [lonarue o6 uppaumoHaibHOM yucie. JlecaTuyHbie
NpUOIMKEHUsT UppaluoHaNbHBIX uyucesn. CBolcTBa apU(PMETHUYECKHX KBaJIPaTHBIX
KOpHEM M MX MpUMEHEHHEe K MpeoOpa30BAHUIO YHUCIOBBIX BBIPAKEHUN U BBHIYMCIICHUSIM.
JlericTBUTENBHBIC YHCIIA.

Crenens ¢ 1enpIM nokazaresieM U €€ cpoiictBa. CTaHIapTHAs 3alUCh YHUCIIA.

AnreGpanyeckue BoIpaXeHUSAJredpanyeckne BbIpasKeHust

KBagpaTHblil TpEXWIEH, pa3ioKeHUE KBAAPATHOIO TPEXWICHA HA MHOKUTEIIN.

Anre6panueckast 1poOb. OCHOBHOE CBOMCTBO anredpanyeckoit apoou. CroxeHue,
BbIUMTAaHUE, YMHOXKEHUE, JIeIeHne anredpanyeckux apobeil. PanmoHanbHble BhIpaKeHUs
U UX IpeoOpa3oBaHUe.

YpaBHEHUS U HEpaBEHCTBAY pABHEHHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHOro ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHEHUI, CBOIAIIMXCS K JMHEMHBIM M KBaApaTHbIM. [Ipocrenmme
IpOOHO-palliOHATIbHBIC YPAaBHEHMUSI.

I'paduueckas wHTepmperanus ypaBHEHHH C JByMs MEpPEeMEHHBIMH U CHUCTEM
JIMHEWHBIX YpPaBHEHUN € IBYMs IepeMeHHbIMU. [IpuMepbl pelieHust CUCTEM HEJTMHEWHBIX
YPaBHEHUU C IBYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 33724 aNre0OpanyeckuM CrocoOoM.

UucnoBble HEpAaBEHCTBA M HMX CBOWCTBA. HepaBeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEIHbIE HEPABEHCTBA ¢ OAHOW mepeMeHHO. Cucremsl
JINHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

OyHKIMN P yHKIUA

[Tonsitue ¢ynkuuu. O6IACTh OMpENeNeHHs] U MHOXECTBO 3HAYCHHH (YHKIUU.
Crioco0bI 3aaaus YHKITHI.

I'paduk dpynkuuu. Urenne cBoiicTB pynkmmu no e€ rpaduky. [Ipumeps rpadukon
(GYHKIMHA, OTpaXKkaIOUINX peabHbIE MPOILIECCHI.

OyHKIMK, ONHUCHIBAIOIIME MPSIMYH0 W OOpaTHYI0  IPONOPIMOHAIbHBIC
3aBHCHMOCTH, X rpapukn. OyHkmam Y = X2, Y = x3, y = VX, y=|x|. [paduueckoe
pellleHUE YpaBHEHUM U CUCTEM ypaBHEHHM.

9 KUIACC

Yuca v BBIYUCTICHUSA

PanmonanpHble 4WCa, UppalMOHANbHBIE 4YHCIA, KOHEYHbIE U OECKOHEYHBIE
AecATUYHbIE ApoOH. MHOXECTBO ACWCTBUTENBHBIX YHCEN, ACHCTBUTENbHBIC YHCIA Kak



OCCKOHEYHBIE JIeCATHUYHBbIE JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOYECTBOM JIEHCTBUTENBHBIX YUCEN U KOOPAUHATHOM MPSMOMU.

CpaBHeHuE  JACUCTBUTENBHBIX  4WCeN,  apumeTHyeckue  JEHUCTBUS  C
JNEUCTBUTEIIBHBIMU YUCIIAMH.

Pa3zmepsl  OOBEKTOB  OKpY’)KAIOIIETO MHpA, JJIMTEIBHOCTH IPOIIECCOB B
OKpY>KarolleM MHUpE.

[Ipubmmxk€HHoe 3HAaYECHHWE BEIUYUHBI, TOYHOCTh MNpUOIKeHUs. OKpyrieHue
yucen. [Ipukuaka u oneHKa pe3yJbTaTOB BHIYHUCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JInneliHoe ypaBHeHne. PelieHne ypaBHEHHM, CBOIAIINXCS K JINHEHBIM.

KBanpatHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOJAIIMXCS K KBAaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IlpuMmepsl pemieHuss ypaBHEHUM TPETbe W UYETBEPTOU
CTETIEHEN PA3JIOKEHUEM Ha MHOXKHUTEIH.

Pemenue napoOHO-panMOHANBHBIX ypaBHeHHMH. PemieHune TEKCTOBBIX —3adad
anreOpanvdecKuM METOJIOM.

YpaBHeHHE C JABYyMs TIEpEMEHHBIMU M €ro Trpaduk. PemeHue cucrtem IBYyX
JIMHEMHBIX YpaBHEHUM C IBYMs MEpeMEHHbIMU. Perienre cuctem JIByX ypaBHEHUM, OJHO
W3 KOTOpPBIX JIMHEHHOE, a Jpyroe — BTOpoW cTemeHW. ['paduyeckas uHTEpHpeTaIus
CHUCTEMBbI YPAaBHEHHI C JIBYMsS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a7a4 anreOpanyeckuM CriocoOoM.

HUucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEMHBIX HEPABEHCTB C OJHOM mEepeMeHHOW. Pemenue cucrem
JUHENHBIX HEPABEHCTB ¢ OAHOM nepemeHHoOW. KBaapaTHbeie HepaBeHcTBa. I'paduueckas
MHTEpIpeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMU.

OyHKIMN P YyHKUUH

KBagpatuunas ¢ynkuus, e€ rpapuxk u cBoiictBa. Ilapabona, KoopauHATHI
BEPIIMHBI TapaboJIbl, OCb CAMMETPHUH MapadOJIbL.

Ipadukn dyukmmii: Yy = kx, y = kx + b, y = ki/x, y = x3, y = VX, y = x| , u ux
CBOMCTBA.

Uucnossle nociaeaoBaTeIbHOCTH UM CI0BbIE MOCJIeI0BATEJIbHOCTH H PO PecCUm

[loHATHE YMCIOBOM  MOCJIENOBATENBHOCTH. 3aJaHHE  IOCJIEAOBATEIbHOCTH
peKyppeHTHOM popMysIoi 1 popMysI0i N-TO YjeHa.

Apudmernueckass U TeoMmMeTpuueckas mporpeccuu. Dopmynel N-TO  YieHa
apuMeTHIeCKON U T€OMETPUUECKON POrpeccuii, CyMMbI IEPBBIX N YICHOB.

N3o006pakenne wieHOB apu(pMeTUYECKON U T€OMETPHUECKON MPOrpeccuii TOYKaMu
Ha KOOPJIWHATHOM IJIOCKOCTU. JIMHEWHBIH M HKCIOHEHUHAIBbHBIM pocT. ClOXKHbIE
MIPOLICHTHI.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA»» HA YPOBHE OCHOBHOI'O OBLIETIO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yJbTaTbl OCBOCHHUS IMPOrpaMMbl y4eOHOTO Kypca «Amnrebpa»
XapaKTEPUYIOTCS:

1) naTpuoTH4YecKoe BOCIMTAHHE:

MPOSIBJIECHUEM HMHTEPECA K MPOLIJIOMY M HACTOALIEMY POCCHMCKOW MaTEMATHKH,
LEHHOCTHBIM OTHOILIEHUEM K JIOCTHKEHHUSM POCCUHMCKHX MATEMaTUKOB M POCCHMCKOU



MaTEeMaTU4YECKOW IIKOJIbI, K MCIOIb30BAHUIO 3THUX JOCTHKEHMM B APYTHX HayKax M
MPUKIAIHBIX cepax;

2) rpaxIaHCKOe M 1YXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S13aHHOCTEN I'paKIaHUHA U peaju3alliu ero mnpas,
MpPEACTAaBIEHUEM O MaTEeMaTHYECKMX OCHOBAX (PYHKIMOHUPOBAHMS  PA3IUYHBIX
CTPYKTYD, SBJIEHUH, MPOILEAYp I'PakAAHCKOTo 00IIecTBa (HampuMep, BIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJECHHUIO D3TUYECKUX NPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM
MPUMEHEHHEM JOCTHKEHHM HayKH, OCO3HAHMEM BAXXHOCTH MOPAIBHO-3THUYECKHX
MPUHIIUIIOB B IEATEIbHOCTH YUEHOIO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE ydYacTHM€ B pEHIeHMM TMPAKTHUYECKUX  3a]ad
MaTEeMaTU4YEeCKOM  HANpaBJICHHOCTH, OCO3HAHMEM  BAXXHOCTH  MaT€MaTUYECKOTO
oOpa3oBaHUsi Ha NPOTSHKEHUM BCEH SKM3HM s YCHEWHON npodeccuoHanbHON
NESTeIbHOCTH M pa3BUTHEM HEOOXOJUMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HMHAUBUAYAIbHOW TPAEKTOPUM OOpAa30BaHUS W JKU3HEHHBIX IUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIOCOOHOCTBIO K OMOLUMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, peUIeHUH, pacCyXKICHHH, YMEHUIO BUJIECTh
MaTeMaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI O MO3HAHMS:

OpHEHTalUeN B JCSITEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAay4HBIX IIPEICTaBICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4eEJIOBEKa, MNPUPOAbI MU  OOIIecTBa,
NOHUMaHUEM MaTeMaTHYeCKOM HayKu Kak c(epbl 4eIOBEYECKOW NeSATeIbHOCTH, ITAIOB
e€ pasBUTHA M 3HAYUMOCTH MU pa3BUTHS LUBUIM3ALUU, OBJIAJECHUEM S3BIKOM
MaTEeMaTUKA W MAaTeMaTH4YeCKOM KyJIbTYpOM Kak CpEICTBOM IIO3HaHUS MUDa,
OBJIAJICHUEM IPOCTEHIIMMH HABBIKAMH MCCIIEIOBATEIBCKON JAESITEIIBHOCTH;

6) ¢usnueckoe BocnuTaHue, GopmMHupoBaHHE KYJIbTYPbI 310POBbA M
3MOLMOHAJIBHOI0 0J1aronoIy4ns:

TOTOBHOCTBIO IIPUMEHATh MaTEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbS,
BEJCHUS 370pOBOr0 oOpa3a >XU3HU (310pOBOE NUTaHHE, COATAHCUPOBAHHBIA PEXUM
3aHATUHN U OTIbIXA, PEryJIsipHas pU3NUEcKas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HABBIKA
peduiekcun, NpPU3HAHWEM CBOErO IMpaBa Ha OIIMOKY M TaKoro >K€ IpaBa JpYyroro
YEJI0BEKA;

7) 3K0JI0THYeCKOe BOCTIMTAHME:

OpHEHTaluell Ha NPUMEHEHHE MAaTeMaTH4YeCKMX 3HAaHMW JUIsl pelIeHUs 3anad B
00JIaCTH COXPAHHOCTHU OKpY’KaloIleld cpejbl, IUIAaHUPOBAHUS MOCTYIKOB M OLIEHKH HX
BO3MOJKHBIX TOCIEACTBUNA JUISI OKpY>Kalolled Cpeapl, OCO3HAHHWEM TIJI00aIbHOIO
XapakTepa HKOJIOTUYECKUX MpoOIeM U MyTel UX peuieHus;

8) ajanTanusi K M3MEHSIOIMMCS YCJIOBUAM COLUATBHONW M NPUPOIHOH Cpeabl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCIOBHSIX HEONPENEIEHHOCTH, MOBBIILICHUIO YPOBHS
CBOEII KOMIIETEHTHOCTH Y€pe3 IPAKTUYECKYIO JAEATEIBHOCTb, B TOM 4YHCIIE yMEHHE
YUUTBCS y APYTUX JOJCH, MprHoOpeTaTh B COBMECTHOW JESITEIbHOCTH HOBBIC 3HAHMA,
HaBBIKM U KOMIIETEHIUHU U3 OMbITA IPYTHUX;

HEOOXOAUMOCTHIO B (POPMHUPOBAHNUN HOBBIX 3HAHUH, B TOM 4uciIe (HOPMYyIUPOBATH
UJeH, OHATHSA, THUIOTE3bl 00 0OBEKTaX M SIBICHUSAX, B TOM YHCJIE paHee HEH3BECTHBIX,



OCO3HaBaTh ACPUIMTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IUIAHMPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYalLlMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOUIUI KOHTPMED, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHHUS
U AecTBUS, GOPMYINPOBATh U OLEHUBATH PUCKH U MOCIEACTBUSL, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE AeHCTBHSA
ba3oBble Jornyeckne 1eiicTBUA:

BBLIBIISITH M XapaKTepU30BaTh CYIIECTBEHHBIE MPH3HAKA MAaTEMaTHUYECKUX
OOBEKTOB, TMOHSTHHA, OTHOIIEHUH MEXAy MOHATHAMH, (HOPMYyIUPOBATH
OTIpeIeICHNUS MOHATHUH, yCTaHaBIMBATh CYIIECTBEHHBIH MIPU3HAK
KinaccuuKaluu, OCHOBaHMS Jisi OOOOLIEHHsS W CpaBHEHMS, KpUTEPUU
MPOBOIMMOTO aHAIIH3A;

BOCTIpUHUMATb, dbopmynupoBaTh M NPeoOpa3OBHIBAThH CYXK/ICHUS:
yTBEpAUTEIbHBIE M OTPULIATEIbHBIC, EIMHUYHBIC, YaCTHBIC U O0IINE, YCIOBHBIC;
BBISIBJIATh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M TIPOTHBOPEUYUS B
¢dakTax, JaHHBIX, HAOMIOACHUAX M YTBEPKIACHUSX, TMpEAaraTh KPpUTCPUH IS
BBISIBJICHUST 3aKOHOMEPHOCTEH U IPOTUBOPECUNH;

JeNaTh BBIBOJBI C HCIIOJNB30BAHWEM 3aKOHOB JIOTUKH, JACAYKTHBHBIX U
WMHIYKTUBHBIX YMO3AKITIOUEHUH, YMO3AKITFOUSHUH TI0 aHAJIOTHH;

pa3buparh J0Ka3aTeIbCTBAa MAaTEMAaTHYECKUX YTBEPXKIEHUN (MpsMble U OT
IPOTUBHOI0), TMPOBOJUTH CAaMOCTOSITEIBHO HECJIOXHbIE JOKa3aTelbCTBa
MaTeMaTH4eCKUX (PaKTOB, BLICTPAUBATh ApIyMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;

BBHIOMpATh CMOCOO pemieHus y4yeOHOW 3amayu  (CpaBHMBATh HECKOJIBKO
BapUaHTOB  pelIeHMs, BbIOMpAaTh Haubojee MOAXOMAIMA € y4éTOM
CaMOCTOSITEIbHO BBIJICIIEHHBIX KPUTEPHEB).

Ba3oBnle uccienoBarehLCKNe JeiCTBHSA .

UCIIOJIb30BaTh BOIPOCHI KaK HMCCICAOBATCILCKUI WHCTPYMEHT ITO3HAHUSA,
dbopMynHpoBaTh  BONPOCHL,  (UKCHPYIOIIUE IMPOTHBOpPEYHE, MPOoOIeMy,
CaMOCTOSTEIPHO yCTaHAaBJIMBATh UCKOMOE M JaHHOE, (hOPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHEHUE;

IPOBOJAWTh IO  CaMOCTOSATEIBLHO  COCTABIICHHOMY IUIAaHY  HECJIOXKHBIN
SKCIIEPUMEHT, HEOOJIBIIOE MCCICIOBAHME II0 YCTAHOBJIICHHIO OCOOCHHOCTEH
MaTEMaTHYEeCKOr0 00BbEKTa, 3aBUCUMOCTEH 00BbEKTOB MEKIY COOOIA;
CaMOCTOATEIbHO (OPMYIUPOBATH OOOOINCHHMS M BBIBOJBI IO pe3yjbTaTaM
POBEACHHOTO HAONIOACHUS, WCCICIOBaHUSA, OICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YIbTAaTOB, BEIBOJOB U 000OIICHHMIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakkKe BBIIBUTATh
TIPEMOJI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanueii:

BBISIBJIATD ~ HEAOCTATOYHOCTh W W30BITOYHOCTh WHGOpMAIMH, IaHHBIX,
HEOOXOANMBIX ISl PELICHHS 3a/1a4H;

BBIOMpATh, AHAJIM3UPOBATH, CHUCTEMAaTHU3UPOBATh M  HMHTEPIPETHPOBATH
MH(GOPMAIINIO Pa3IMYHBIX BUAOB U (OPM MpEACTABICHHUS,



BBIOMpaTh (hOpMy IpencTaBiIeHUss HH(OOPMALIMKM U WIUTFOCTPUPOBATh pelIacMble
3aJla4y cXeMaMHu, AuarpaMmmamu, MHOU rpaduKoil U UX KOMOUHALIUSAMY;
OLICHMBAaTh HAAEKHOCTb HMH(POPMALMM 1O KPUTEPUAM, MPEATIOKEHHBIM
YUHUTENIEM WIH C(POPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHble YHUBEPCAJIbHLIE y‘leﬁﬂble }IeﬁCTBHH:

BOCIIPHHUMATHh U (DOPMYTUPOBATH CYXKJEHUS B COOTBETCTBHH C YCIIOBUSMHU U
HEISIMHU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M MMACbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO X0y PEIICHUS 3aa4H,
KOMMEHTHPOBATH MOJTYYEHHBIA PE3yJIbTAT;

B XOJ¢ OOCYXJEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKTaeMOHl TEMHI,
mpoOJIeMBbl, peliacMoi 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIC HA TIOHMCK
PEIICHHSI, COMOCTABJIATh CBOM CYXJCHHUS C CYXJICHUSMHU JIPYTUX YYACTHUKOB
nrasiora, oOHapYKUBATh pa3jIMdHUe U CXOJACTBO IMO3UIINN, B KOPPEKTHOH (opme
(bopMyITUpPOBaThH pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJICTABIIATh PE3yJIbTAThl PENICHUS 3a7add, DKCIECPUMEHTA, HWCCIICIOBAHUSA,
NIPOEKTa, CaMOCTOSATEIBHO BBIOMpATH (DOpMAT BBICTYIUICHUS C Y4YETOM 3ajad
TIPE3CHTAIMKN U OCOOCHHOCTEH ayAUTOPHH;

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIUBUIYAJTHHOM
pabOTHI MPHU PEIICHUN YUYCOHBIX MATEMAaTHUSCKUX 337144,

NPUHUMATh IIeJIb COBMECTHOH JICATEIBLHOCTH, IUIAHUPOBATH OPraHU3aIHIO
COBMECTHOW pabOThI, paclpeaessaTh BUIbl paboT, JOTOBAapUBATHCS, 0OCYXKIATh
IpOIIeCC U pe3ysbTar padoThl, 0000IIaTh MHEHHSI HECKOJIBKHX JTFOJICH;
y4acTBOBaTh B TPyNIoOBBIX (popmax paGoTel (0O0CykaAeHHS, OOMEH MHEHHUSMH,
MO3TOBBIE INTYPMBl W JIPYTHE), BBIIOJHATH CBOK 4YacTh pPa0OThI |
KOOPJMHUPOBATh CBOW JCUCTBUS C NIPYTMMH YICHAMH KOMaH[bI, OICHHBAThH
Ka4ecTBO  CBOEro  BKJaga B OOMMKA  MPOAYKT MO  KPUTEPHSM,
cOopMyITUPOBAaHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe JeiicTBUSA
Camoopranmszanms:

CaMOCTOSITEIHHO COCTABJIATH IUIaH, AJITOPUTM PEIIeHUs 3a7auu (WM €TO YacTh),
BBIOHUpaTh CHOCOO pElIeHUs ¢ yU4ETOM HMMEIOUIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHUPOBaTh U KOPPEKTUPOBATh BAapPUAHTHI PEIICHHUU C
y49ETOM HOBOM MH(OPMAIIHH.

CﬂMOROHTpOJ’lL, IMOIUOHAJIBLHBIN NHTEJJIEKT:

BJIQJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA Ipoliecca M pe3ysbTara
pelIeHnss MaTeMaTUYEeCKOH 3a/1auu;

IPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELICHUHU 3aJauH,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB,
HalICHHBIX OMIHOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBHUE pPE3yJbTaTa ACATEIBHOCTH MOCTABJICHHOM LEIH U
YCIIOBUSAM, OOBSICHATh TPUYMHBI JOCTWKEHUS WM HEIOCTIKEHUS IIelH,
HAXOJHUTh OLIUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI
K koniy o0yuyenus B 7 kJjacce 00ydaroIIUiics MOIYYUT CIAEAYIOIINE PEIMETHbIC
pe3ybTaThI:
Yuciia 1 BBIYUCICHUSA



BbInonHATh, coueTast yCTHbIE U MMCbMEHHBIE MPUEMBI, apu(PMETHUECKHE NEHCTBUSA
C pallMOHAIBHBIMU YHCIIAMHU.

HaxoauTe 3Ha4eHMs YMCIOBBIX BBIPAXKEHHM, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI
Y IpUEMBI BBIYMCIIEHUS 3HAUEHUN TPOOHBIX BBIPAKEHUH, COAEPKALINX OOBIKHOBEHHBIE U
JeCSITUYHbIE IpOOu.

[lepexoauts OT oAHOM (OpPMBI 3amMCH YHMCEN K Jpyroil (mpeoOpa3oBbIBaTh
JECSITUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B
OECKOHEUYHYIO JECATUUHYIO APOOB).

CpaBHUBATh U yHOPSAOYMBATH PAIllMOHAJIBHBIE YUCIIA.

OKpyIJATh 4ncCIa.

BbINoONHATh NPUKHUIKY W OLIEHKY pe3yJbTaTa BbIYMCICHUH, OLIEHKY 3HAu€HUN
YHUCIIOBBIX BBbIpaKEHUN. BBIMOIHATH MAEWCTBUS CO CTENEHSMU C HATypaJbHbBIMU
MOKa3aTesIMU.

[IpuMeHsATh NpU3HAKH ACTUMOCTH, Pa3JIOKEHHE Ha MHOXKUTEIM HaTypalbHbIX
YHCell.

PemaTh mpakTUKO-OpUEHTUPOBAHHBIE 33]]a4M, CBSI3aHHbIE C OTHOIICHUEM BEJIMYUH,
MPOMOPIMOHAIBHOCTIO ~ BEJIMYMH, MPOLIEHTAMH, HWHTEPIPETUPOBATh  PE3yibTaThl
penieHust 3a7ad ¢ y4€ToM OrpaHUYEHH, CBA3aHHBIX CO CBOWCTBAMH pacCMaTpPUBAEMBbIX
00BEKTOB.

AJiredpanyeckKue BbIpaKeHUSs!

Hcnonp3oBaTh anreOpanyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHATH €€ B
IpoIEecCe OCBOCHHUS y4eOHOro MaTepuasa.

Haxomute 3HayeHusi OyKBEHHBIX BBID@KEHMM TMpU 3aJaHHBIX 3HAYECHHUAX
NIEPEMEHHBIX.

BoimonuaTe mnpeoOpa3oBaHus ILEJIOTO BBIPAKEHHWS B MHOTOWIEH IMpPUBEIECHUEM
N0JIOOHBIX CIIaraeMbIX, PACKPBHITUEM CKOOOK.

BrINoaHATE YMHOXKEHUE OJHOUWIEHA HA MHOTOYIEH U MHOTOYWIEHa HA MHOTOYJIEH,
IPUMEHSTH (POPMYJIIBI KBAaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcymiecTBIsATh pa3ioKEHUE MHOTOYIEHOB HA MHOYKUTEHU C ITOMOIIbIO BEIHECEHUS
3a CKOOKM OOIIero MHOXHUTENsS, TPYNIUPOBKH CJaraeMbiX, NpUMEHEHHs (Qopmym
COKpaII€HHOr0 YMHOKEHHS.

[IpumensaTs npeoOpa3oBaHMsl MHOTOWICHOB JUISl PEUICHUS Pa3MYHBIX 3a1ad M3
MaTeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEH C HATypalbHBIMM IIOKa3aTeIsIMU  JUIS
peoOpa3oBaHMs BhIPAKECHHIA.

YpaBHeHHsI M HEPABEHCTBA

Pemiats nuHeiiHbIe ypaBHEHUS ¢ OJHOM EPEMEHHOM, IPUMEHSS MpaBuiia nepexoaa
OT HMCXOJHOTO YpaBHEHHUS K paBHOCUIbHOMY eMmy. IIpoBepsATh, SBISETCA JIM 4YMCIIO
KOPHEM YpaBHEHHUSI.

[IpumensTs rpaduyeckue METOABl MPU PEIICHUH JHUHEHHBIX YpaBHEHHH U UX
CUCTEM.

[TonGupaTh npuUMepsbI Map Yucell, IBISIOMIMXCS PEIICHUEM JIMHEHHOTO YPaBHEHUS C
JBYMsI TIEPEMEHHBIMHU.

CtpouTh B KOOPAWHATHOM IUIOCKOCTU TpaduK JMHEWHOTO YPAaBHEHHUS C IABYMS
NEepPEMEHHBIMH, TOJIb3YACh IPpauKOM, IPUBOIUTH PUMEPHI PEIICHUS yPAaBHEHHUS.

PemaTp cuctemsl IByX JTMHENHBIX YPaBHEHUH C ABYMs IEPEMEHHBIMU, B TOM YHCIIE
rpadu4ecKy.



CocTaBnsaTh U peniaTh JMHEHMHOE YpaBHEHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUUN
[0 YCIOBHIO 3aJa4¥, HHTEPIPETUPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3aJadyu
IIOJIyYEHHBIN pe3yJIbTart.

DOyHKIUH

N3o0paxaTe Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJHMHATAM, JIy4d, OTPE3KH, WHTEPBaJbl, 3allMCHIBATH YKCIIOBBIC IPOMEXYTKH Ha
anreOpanvdeckoM s3bIKe.

OrMeuaTp B KOOPAMHATHOW IIIOCKOCTHM TOYKHM II0 3aJaHHBIM KOOpPJIWHATAM,
CTpouTh rpaduku TuHEeHHbIX GyHKUMNA. CTpouTh rpaduk GyHKIUH Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKUIUN U3BECTHBIE 3aBUCUMOCTH MEXAY BEIUYMHAMMU:
CKOpPOCTb, BpPEMsl, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, INPOU3BOJUTEIBHOCTD,
BpeMsi, 00BEM padOTBhI.

HaxoauTh 3HaueHne GyHKIUHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumats rpadpuueckuii cnoco® TMpeAcTaBIeHUS W aHaiuM3a HHQOpMaluH,
U3BJIEKaTh M MHTEPHPETUPOBaTh MHPOpPMAILMIO M3 TpadUKOB pealbHbIX IMPOLIECCOB U
3aBUCUMOCTEH.

K koHiy oOyuenust B 8 kiiacce oOydaromuiics MONyYHUT CIEAYIOUIUE MPEIMETHBIC
pe3yabTaThI:

Yuciia v BEIYMCICHUSA

Hcnonp30BaTh HayaJlbHBIE MPEACTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX YUCEIN
JUIS CpaBHEHUS, OKPYIJIGHHWS W BBIYMCICHHUH, HM300pa)kaTh JCHCTBUTENbHBIE YHCIIA
TOYKaMH Ha KOOPAUHATHOM MPSIMOM.

[IpuMeHATP MOHATHE  apUPMETUYECKOrOo  KBAaJPAaTHOIO  KOPHSA, HAXOIUTh
KBaJpaTHblE KOPHH, MCIONb3Yysd IpU HEOOXOJUMOCTU KaJbKYJSATOpP, BBIIOJIHATh
npeoOpa3oBaHusl BBIPAXKEHUH, COJEPIKAIIMX KBaJpaTHbIE KOPHHU, HCIIOJB3Ys CBOMCTBA
KOpPHEH.

Hcnonbs3oBaTh 3aucu OOJIBIINX U MAJIBIX YHCEN C IOMOILBIO AECATUYHBIX ApoOeil
u crenenen yucna 10.

AnredOpanyeckue BbIpaKeHHs

[IpyMeHATh MOHATHE CTENEHU C LEJbIM IOKa3aTeIeM, BBIITOIHATh IPeoOpa3oBaHMs
BBIPQKEHUH, COAEPKAIIMX CTENEHH C LIEJIbIM IT0Ka3aTeIEM.

BBINONHATE TOXIECTBEHHbIE MPEoOpa3OBaHUs pPAlMOHAIBHBIX BBIPAXKEHUNH Ha
OCHOBE MpaBWJI JCHCTBUIA HaJl MHOTOWIEHAMH U ajIre0pandyeckuMu ApoOsMu.

PackiiagpiBaTh KBaJIpaTHBIN TPEXWIEH HA MHOXKHUTEIIH.

[IpumeHnsATs npeoOpa3oBaHUs BBIPAKEHUHM JUIs pEIIEHUs pPa3IUYHbIX 3aj1ad U3
MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAJIbHOU NMPAKTUKH.

YpaBHeHHsI M HEPABEHCTBA

Pewlars suHEHHBIE, KBaJpaTHbICE YPAaBHEHUS U PALMOHAIBHBIC YPaBHEHMS,
CBOLIUECS K HUM, CUCTEMBI IByX YPABHEHUHU C JBYMs IIEPEMEHHBIMH.

[IpoBoauThs mpocTedIMe KCCIIENOBAaHUS YPABHEHUM M CUCTEM YPaBHEHUW, B TOM
quciae ¢ MNpUMEHEHHEM TIpaduiyecKux TMpeAcTaBiIeHU (yCTaHaBIMBAaTh, HMEET JH
YPaBHEHME UJIM CUCTEMA YPABHEHUI PELIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauTh OT cioBecHOU (hOPMYIHPOBKH 3a7auu K €€ anredpandeckoi MOJEIH C
IIOMOILIBI0 COCTAaBJICHUs YPABHEHUs WM CUCTEMBbl YPaBHEHMI, HMHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y IIOJIy4CHHBIN pe3yJIbTar.



[IpuMeHATh CBONCTBA YMCIOBBIX HEPABEHCTB [UIsl CPABHEHMS, OLICHKH, pPEIIaTh
JMHEWHbIE HEPaBEHCTBA C OJHOM MEPEMEHHOM M WX CHUCTEMBI, J1aBaTh TIpaUUecKyro
WUTIOCTPALIMIO MHOXKECTBA PELIEHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

[lonumaTh M HCHOJB30BaTh (YHKUMOHAIbHBIE TIOHATHS M SI3BIK (TEPMUHBL,
CUMBOJIMYECKHE OOO3HAYCHHS), OMNpPEAENATh 3HAueHHe (QYHKIMU 10 3HAYCHUIO
apryMeHTa, ONpeaessiTh CBOMCTBA PYHKIMH 10 €€ rpadukKy.

Crtpoutb rpaguku 351eMeHTapHbIX GYHKIUN BUAA:

y = k/X, ¥y = X2,y =x3,y = |X|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOH (HDYHKIIHH 1O
e€ rpaduxy.

K koHy o0yuenus B 9 kiiacce oOydaromuiics MOJyYUT CIEAYIOLUIUE MPEIMETHBIE
PE3yNbTATHI:

Yucaa u BIYUCTICHUS

CpaBHUBATh U yHOPSAOYUBATH PallMOHATIbHBIE U UPPALIMOHAIbHBIE YHCTIA.

Boinonuate apudmernyeckue ACHCTBUS C pAalMOHAIBHBIMU YHCIAMH, COuYeTas
YCTHbIE W THCHbMEHHbIE NPUEMBI, BBIMOJIHATH BBIYMCIEHUS C HWPPALUOHAIBHBIMU
YHCIIaMHU.

HaxonuTh 3Ha4yeHHs] CTENEeHeW ¢ LENbIMU MOKa3aTelssMU W KOPHEH, BBIYMCIATH
3HAYEHUS YUCIOBBIX BBHIPAKEHUH.

OkpyriasTh  JIeHCTBUTEIbHBIE  YMCIA, BBIIOJNHATH  MPUKUAKY  pe3yJsibTara
BBIYHMCIICHUH, OLIEHKY YHCIIOBBIX BBIPAKEHUH.

YpaBHeHHMs 1 HEPABEHCTBA

Pewats siMHeEVHBIE U KBaJpaTHbIC YPABHEHWS, YPAaBHEHHs, CBOJSILLUECS K HUM,
npocTeire IpoOHO-paliioHaIbHbIE YPABHEHUS.

Pemwats cucteMbl IBYX JMHEHHBIX YPAaBHEHUH C ABYMS NIEPEMEHHBIMU U CUCTEMBbI
IBYX YPaBHEHUI, B KOTOPBIX OJTHO YPABHEHUE HE SIBJIACTCS JIMHEHHBIM.

PemaTe TekcTOBBIE 3a/1aul aNredpanyeckKuM CIocOOOM C TOMOIIBIO COCTaBICHUS
YPaBHEHHUS WA CUCTEMBI JBYX YPAaBHEHUI C IBYMsI IEPEMEHHBIMHU.

[IpoBoauThs mpoCTENIINE UCCIAEAOBAHUS YPABHEHUW U CUCTEM YPAaBHEHUW, B TOM
qyclie C MpUMEHEHHeM Trpaduueckux MpecTaBiIeHuil (ycTaHaBIMBaTh, UMEET JU
ypaBHEHHE UJTU CUCTEMa YpaBHEHUI pelIeHus], €CIIU UMEET, TO CKOJIbKO, U TIpoYee).

Pemate nuHeliHbIe HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pellIeHue
HEPABEHCTB Ha YKMCIIOBOW MPAMOI, 3alUCHIBAaTh PEIIEHUE C TOMOUIBIO CUMBOJIOB.

Pematy cuctemMbl JUHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJIpaTHOE€ HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbl HEPABEHCTB HA YHCIOBOU
MPSIMOM, 3aMKChIBATh PEIIEHUE C TOMOIIBbIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MPU PELICHUU PA3IMYHBIX 3a/1a4.

DOyHKIUHA

Pacno3naBarh  (yHKUMHM H3Y4eHHBIX BHJOB. Iloka3blBaTh CXeMaTHYECKH
pacIoNioXeHne Ha KOOPAWHATHOM IJIOCKOCTH TpadukoB GyHKIui Buga: Y = KX, y = kx +
b,y =kix,y =ax2 + bx + ¢,y = x3,y = VX, y = [X|, B 3aBHCHMOCTH OT 3HAUYCHHIi
K03 (HUIIMEHTOB, OMMMCHIBATH CBONCTBA (DYHKITUH.

Crpouts u wu300pakaTh CXeMaTHYeCKH TpauKH KBaApaTUYHBIX (DYHKIHUI,
OIMHCHIBATh CBOMCTBA KBAIPATHYHBIX (DYHKIIHI 110 MX rpadukam.

Pacno3naBath KBaIpaTW4Hyl0 (QYHKIHIO TIO0 (GopMmyse, NPUBOAUTH HPUMEPHI
KBaJIpaTUYHBIX (DYHKIUI U3 peabHOM KU3HU, PU3UKH, TEOMETPHH.

YucaoBble MOCAeA0BATEIbHOCTH U NPOrPecCHu



PacniozHaBath apu(pMeTHYECKYyI0 UM TE€OMETPHUYECKYIO IMPOTPECCHHM IPH PA3HBIX
crioco0ax 3aJaHusl.

BbINOMHATH BBIYUCIEHUS C UCHOIb30BaHUEM (OpMYI N-ro ujeHa apupMeTHuecKon
Y TEOMETPUYECKOUN MPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHbI MOCIEI0BATENLHOCTH TOUKAMH Ha KOOPIMHATHOM MJIOCKOCTH.

Pematp 3amaun, cBA3aHHBIE C YMCIOBBIMU IOCIIEOBATENILHOCTSAMU, B TOM YHCIIE
3aJlauM U3 peajbHOM KU3HHU (C UCHOJIB30BAHUEM KAJIbKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHUI).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne ni/nt HaumeHoBaHuUe pa3esioB U TeM Kontposbmbie | IIpaKrieckie (uudposbie)
NMPOrpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 Yucna ¥ BRIYUCIICHUS. 25 1 bu6anoreka [IOK
ParonansHbIe yncia https://m.edsoo.ru/7f415b90
bubnuoteka [{OK
2 AZTeOPaHMIECKHE BLIPAXCHUS 21 ! https://m.edsi).ru/7f415b90
bubnuoteka [IOK
3 VPaBHEHM 1 HCPABEHCTBA 20 ! https://m.edsg)lo.ru/7f415b90
bubnuoteka [{OK
4 Koopmunatst u rpaduicu. Oyt 24 1 https:// m.edS(I)—}).ru/7f415b90
bu6anoreka [JOK
S TosTopenue u 060bmenme 6 1 https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB IIO 102 5 0
[TPOTPAMME



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

8 KVIACC

KoaunuecTBo 4acoB DJIeKTPOHHBbIE
Ne ni/nt HaunmeHoBaHMe pa3aesioB U TeM Kontpobubre  pakTiaeckue (uu¢posbIe)
NPoOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTHhI padoThI pecypeb
1 Uucna u Beruncnenus. KBagpartHeie 15 bubnnoreka IIOK
KOpHH https://m.edsoo.ru/7f417af8
2 Yucna u BeruucieHus. CTeneHs ¢ 7 bu6anoreka [IOK
ISJTBIM TI0Ka3aTeNIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIPaKCHHUS. 5 1 bubnuoteka [{OK
KBanpaTHblil TpEXUIeH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BIPaKCHHUS. 15 1 bubnuoteka [{OK
AunreOpaundeckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHEHUS U HEPABEHCTBA. 15 1 bubnuoteka [JOK
KBaparHblie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHHUs U HEPABEHCTBA. 13 bubnnoreka [IOK
CucreMbl ypaBHEHUI https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTBA. 12 1 bubnuoteka [IOK
Hepasencra https://m.edsoo.ru/7f417af8
bubnnoreka [IOK
8 DyHicii. OCHOBHEIE NOHATHS > https://m.edscl){).ru/7f417af8
bubnunoreka [JOK
d Dy, Tucnosrie dymKiun d https://m.edsg).ru/7f4l7af8
bubnunoreka [JOK
10 TosTopere u 0bobmenne 0 ! https://m.edsg).ru/7f4l7af8
OBUIEE KOJIMYECTBO YACOB I10O 102 5 0

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

9 KJIACC

KosanuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3esioB U TeM (uudposwbie)
n/n NMPOrpamMMmblI Bcero Konrpoaeurre | Ipaxrieckue o0pa3oBaTe/ibHbIE
padoTHhI padoThI pecypeb
1 Yucna ¥ BRIYUCIICHUS. 9 bu6anoreka [IOK
JlelicTBUTEIbHBIC YHCIIA https://m.edso00.ru/7f419d08
2 YpaBHEHHUS U HEPABEHCTBA. 14 1 bubnuoteka [{OK
YpaBHEHUS C OJHON TIEPEMEHHOMN https://m.edso00.ru/7f419d08
3 YpaBHeHus u HepaBeHcTBa. CHCTEMBI 14 1 bubnuoteka [{OK
ypaBHEHUI https://m.edso0.ru/7f419d08
4 YpaBHEHHUS U HEPABEHCTBA. 16 1 bubnuoteka [IOK
HepaBeHnctpa https://m.eds00.ru/7f419d08
but6mmoreka [IOK
> Pynun 16 ! https://m.edsoo.ru/7f419d08
6 YucnoBbIE OCIEA0BATEILHOCTH 15 1 Egggﬁ?;i&iiﬂﬁﬂ £419d08
7 [ToBTOpEeHue, 06001ICHHE, 15 1 bu6mmoreka [IOK
CHUCTEMATH3ALMS 3HAHUU https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I1IO 99 6 0
[TPOTPAMME
Moanucano undpPoBOM NOANKUCHIO:
MYHULIMNANBHOE KA3EHHOE MYHULMNANBHOE KA3EHHOE
OBLEOBPA30BATENbHOE OBLLUEOBPA3OBATE/IbHOE

YYPEXAEHUE "LUYMCKAAR CPEAHAA YYPEXIEHME "LLUYMCKAS CPEOHAA
OBLUEOBPA30OBATENbHAA LUKONA" OBLEOBPAZOBATENbHAA LLKOMA"
Jara: 2023.09.01 15:11:07 +08°00°
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