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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sIBIsSieTCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIET0 0Opa3oBaHUSA:
OHa OO0ECTeYMBACT M3YYCHHE APYTHX AWCIUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK H
TYMaHUTAPHOTO IMKJIOB, €€ OCBOGHUE HEOOXOAMMO UIS MPOAOJKEHUST 00pa30BaHUs U B
MOBCEAHEBHOW >kM3HU. Pa3Butne y oOyyaromuxcsi HayuyHbIX MPEACTABICHUA O
MPOUCXOXKACHUU U CYIIHOCTH anreOpandyeckux aOCTpakiui, CIocobe OTpaKeHUs
MaTeMaTHYEeCKON HayKOWl SBIEHWW W TPOIECCOB B TMpHUPOJAE U OOIIECTBE, POJIHU
MaTeMaTUYECKOTO MOJISIMPOBAHUSI B HAYYHOM TMO3HAHWU W B MPAKTHKE CIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS] M KAa4eCTB MBIIIJICHHS, HEOOXOIUMBIX IS
ajanTanuyd B COBpeMeHHOM mudpoBoMm oliiecTBe. M3ydenune anreOpbl obOecreurnBacT
pa3BuUTHE YyMEHHUS HaAONMIOAaTh, CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpelOyer
KPUTHYHOCTH MBINUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
NCWCTBUS W BBIBOABL, (opMmymupoBath yTBepxkaeHus. OcCBoeHHE Kypca anreOpsl
oOecrieuynBaeT Pa3BUTHE JIOTUYECKOTO MBIIIJICHHS OOYYArOIIUXCs: OHH HCIIOJIB3YIOT
NCMyKTUBHBIE W HMHIYKTHBHBIE pAcCyXJICHHUs, O000IIEeHWe ¢ KOHKPETHU3AIHIO,
abctparupoBanue u ananoruto. OOydeHue anredpe mpeanoiaracT 3HaYUTEIbHBIN 00BEM
CaMOCTOSATEIBHON NIEATEIHHOCTH OOYYArOIIUXCsI, TTOITOMY CaMOCTOSITEIbHOE pEIICHHE
3a/1a4 SIBJISIETCS peain3anuei AesiTeIbHOCTHOrO MPUHIUIIA O0yUYeHUsI.

B crpykrype mporpammbl ydeOHOro Kypca «Anredpa» is OCHOBHOI'O OOIIEro
o0pa3oBaHUsi OCHOBHOE€ MECTO 3aHUMAIOT COAEPKATEIbHO-METOINYECKUE JIMHUU:
«Yucna v BbIUKCICHUSY, «ANreOpandeckue BhIpaXeHUs», « YpaBHEHUSI U HEPABEHCTBAY,
«Dynkuun». Kaxnmas u3 3TUX coaepKaTelbHO-METOJUYECKUX JIMHUM pa3BUBaeTCs Ha
NPOTSHKEHUU TPEX JIET U3YUYeHUsl Kypca, B3aUMOJICHCTBYS ¢ JPYTMMH €ro JUHHSIMH. B
X0JIe M3Y4YEHHUS] Y4eOHOTO Kypca OOy4aroUuMCs NMPUXOJUTCS JIOTHUECKH PacCyXkAaTh,
UCIIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM s3bIK. B CBSI3M ¢ 3TUM B MporpaMmy
y4eOHOTro Kypca «Anredpay» BKIIOUEHBI HEKOTOPbIE OCHOBBI JIOTUKHU, MTPEICTABICHHBIE BO
BCEX OCHOBHBIX paszjiellax MaTeMaTHuYecKoro oOpa3oBaHHUS M  CIIOCOOCTBYIOLIUE
OBJIAJICHUIO OOYYaIOIUMHUCS OCHOB YHHUBEPCAJIBHOIO MaTeMaTHYeCKOro  s3bIKa.
CopepxaTelbHON U CTPYKTYPHOH OCOOCHHOCTHIO Y4eOHOTO Kypca «AsreOpay sBIsSETCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxanue muHUNA «YKcna U BBIYUCICHUS» CIYXKUT OCHOBOMW JUIS ajbHEHIIEro
M3Y4YCHHs] MaTEeMaTHKH, CIIOCOOCTBYET Ppa3BUTHIO Y OOYYAIOIIMXCS JIOTHYECKOTO
MBIIIIEHUS, (OPMHUPOBAHMIO yMEHHsI IOJIb30BAThCS ~ aNTOPUTMAaMH, a  Takke
MPUOOPETEHNIO TMPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX Ui TOBCEAHEBHON IKHU3HH.
Pa3Butre moHATHS O YHUCIIE HA YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsS CBSI3aHO C
paIlMOHANILHBIME M HPPAIlMOHATIBHBIMA YUCIaMH, (OPMUPOBAHHEM TPEICTABICHUA O
JCWCTBUTEIBHOM YHCIIe. 3aBeplIeHHe OCBOCHHUS YMCIOBOM JIMHUU OTHECEHO K CPEIHEMY
o0rieMy 00pa3oBaHUIO.

Copnepxanue IByX anreOpamvecKux JTUHHA — «AJreOpandeckue BBIPRKEHUS» U
«YpaBHEHHS M HEpPaBEHCTBa» CHOCOOCTBYeT (OpPMHUPOBAHHIO Yy OOyYaIOMIMXCS
MaTeMaTUYEeCKOro anmnapara, Heo0X0AUMOTO JJIsl PeIIeHHs 3aa4 MaTeMaTHKH, CMEXHBIX



MPEeIMETOB W TPAKTHUKO-OPHUCHTHPOBAHHBIX 3amady. Ha ypoBHE OCHOBHOTO OOIIETro
oOpa3oBaHUsl y4eOHBI MaTepHall TPYNIUPYETCS BOKPYT PAIlMOHAIBHBIX BBIPAKCHUH.
Anrebpa JI€MOHCTpUPYET 3HAUEHHE MATEMAaTHKH Kak S3bIKa JUISI  MTOCTPOCHHS
MaTeMaTUYECKUX MOJEJICH, OMMCaHus MPOLECCOB U SBICHUHA peatbHOTO Mupa. B 3amaun
oOydeHus aredpe BXOAAT TaKXKe JaTbHEHIIee Pa3BUTHE aJITOPUTMHUYECKOTO MBITILICHUS,
HEOOXOJIMMOTO, B YAaCTHOCTH, JUISI OCBOCHHS Kypca HWH(POPMATHKH, M OBJIAJICHUE
HaBBIKAMU  JIEAYKTHUBHBIX paccyknaeHuil. [IpeoOpa3oBaHme CHUMBOJBHBIX  (HOpM
CIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUsI, CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxanne (QyHKIIMOHATHHO-TpPAUUECKONH JIMHUM HAIEIEHO Ha IMOJyuYeHHUEe
oOyyJarormuMucs 3HaHUNW O (PYHKIUSAX KaK BaKHEHIIEH MaTeMaTHUYeCKOM MOJCNIH st
ONHMCAHUS W WCCJCAOBAaHUS Pa3HOOOPA3HBIX TMPOIECCOB W SBJICHUN B TpUPOJE U
obmiectBe. M3yueHue Marepualia CocOOCTBYET Pa3BUTHIO Yy OOyYarolIMXCs yMEHHs
WCIIOJIb30BaTh Pa3IUYHBIC BBIPA3UTEIBHBIC CPEIICTBA S3bIKA MATEMATHUKH — CJIIOBECHEIC,
CUMBOJIMYECKHE, rpaduuecKre, BHOCUT BKJIAJ B (pOpMUpOBaHKE MPEACTABICHUN O POIH
MaTEMAaTHUKH B PA3BUTHH [IUBWIM3AIMHI U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kimaccax m3ydaercsi y4eOHBIH Kypc «Anrebpay,
KOTOPBIA BKIIIOYAeT CJEOYIOIIME OCHOBHBIC pa3lenbl conepxanus: «Yucma u
BEIUMCIICHUS), «AJNreOpanveckue BBIPRKCHUS», «YPaBHCHHs U HEPAaBCHCTBaY,
«DYHKIUNY.

Ha usyuenue yue6HOrO Kypca «Anredpa» orBogautcs 306 yacoB: B 7 kinacce — 102
yaca (3 Jaca B Hefienm0), B 8 kiacce — 102 gaca (3 yaca B Heaento), B 9 kimacce — 102 gaca
(3 yaca B Henenio).



COJAEPKXAHUE OBYYEHUA
7 KUIIACC

Yuciia 1 BBIYUCICHUS

JpoOu 0OBIKHOBEHHBIE U JECSTHYHBIE, IEPEX0]] OT OJHOU (popMBI 3amucu Ipodelt K
npyroii. IloHsATHe palMOHAJIBHOrO 4YHCHA, 3allUCh, CPAaBHEHHUE, YNOPSAIOYNBAHUE
palMoHaNbHBIX uucen. Apudmernyeckue JIEHCTBUS C PALMOHAIbHBIMU YHCIAMH.
Pemenue 3aga4 u3 peasibHON MPAKTUKU HA YaCTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3zaTeJeM: OIpejAesieHue, MpeodpazoBaHue
BBIPDA)KEHUH Ha OCHOBE OIpeAeseHUs, 3amuch OonbImMX uyucen. [IpoueHTsl, 3amuch
MPOLIEHTOB B BHJIE JIpoOM W JpoOM B BHUJIE MPOLEHTOB. TpH OCHOBHBIE 3aJaud Ha
MIPOLICHTHI, PEHICHUE 3a/1a4 U3 PEaJbHOM MTPAKTHUKHU.

[IpuMeHeHne NMPU3HAKOB AEIMMOCTH, Pa3j0KEHHE HAa MHOXKHUTENIH HATypaJIbHBIX
YHUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TpsAMast 1 oOpaTHas IPONOPLUHUOHATIBHOCTH.

AJiredpanyeckKue BbIpaKEeHUSs!

[lepeMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUA C IEepeMeHHOW. JlomycTumble
3HAUYCHMs MepeMeHHbIX. [IpencTaBieHne 3aBUCMMOCTHM MEXAYy BEIMYMHAMU B BHJE
¢dbopmynbl. Beruucienuss mno dopmynam. IlpeoOpazoBanue OyKBEHHBIX BBbIpaXEHHIA,
TOKJIECCTBEHHO PaBHBbIE BBIPAXKEHUS, MpaBuUiia NpeoOpa3oBaHus CyMM U MPOM3BEICHUM,
IpaBWJIa PACKPBITUS CKOOOK M MPUBEIEHUS MOJOOHBIX ClaraeMblX.

CBOIICTBa CTENEHU C HATYPAJIbHBIM IIOKA3aTEIIEM.

Opnnounenbl u MHorowneHbol. CreneHb MHorouseHa. ClioXeHUE, BBIYMTAHUE,
YMHO>XEHHE MHOTOWJIECHOB. POpMYyJbl COKPAUIEHHOIO YMHOMKEHHMS: KBAaJpaT CyMMBbI U
kBagpar pa3HocTH. DopMyna pa3HOCTHM KBaApaToB. PaznokeHHMe MHOTIOYWIEHOB Ha
MHOXXHTEIH.

YpaBHeHMs 1 HEPABEHCTBA

VYpaBHeHHE, KOpPEHb ypaBHEHHs, TMpaBWiIa NpeoOpa3oBaHUS  YpaBHEHUS,
PaBHOCHJIBHOCTH YPaBHEHHI.

JIuHerHoe ypaBHEHHE C OJIHOW NEPEMEHHOM, YUCIIO KOPHEN JINHEWHOTO YPABHEHUS,
peuieHne JMHEWHbIX ypaBHEHUU. CocCTaBleHHE YpaBHEHUM 110 YCIOBHUIO 3a/1ayu.
Penienne TeKCTOBBIX 337]a4 C IOMOILIBIO YPAaBHEHUIA.

JluneitHoe ypaBHEHHE C ABYMsI MEepeMeHHbIMU U ero rpadpuk. Cucrema IBYX
JTUHENHBIX YpaBHEHU C JBYMS MIEpeMEHHBIMU. PerieHne cucreM ypaBHEHHI crioco6oM
oACTaHOBKHU. [IprMepshl peleHrs TEKCTOBBIX 3a7a4 ¢ IIOMOLIBIO CUCTEM YPaBHEHUM.

DOyHKIUHA

Koopauuara touku Ha mnpsmou. YucioBbele NPOMEXYTKU. PaccrositHue Mexay
JBYMsI TOUKaMH KOOPJAMHATHOM MPSAMOM.

[TpssmoyronpHas cuctema koopaunat, ocu OX u Oy. AGciucca U OpAMHATA TOYKH
Ha KOOpAMHATHOW mockocTH. [lpumepsl rpadukoB, 3amaHHbBIX (opmyrnamu. UrteHue
rpa¢ukoB peanbHbIX 3aBucuMocTel. [lonarue Qynkumu. I'padux Gpynkumu. CoiicTBa



¢bynkuuit. Jluneitnas ¢ynkmms, e€ rpaduk. ['paduk dyskumm y = |X|. I'paduyeckoe
pelIeHNE JTMHENHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPABHEHHM.
8 KJIACC

Yucia v BbIYMCIEHUS

KBaapaTHslif kopeHb u3 uucna. [lonarue o6 uppaunoHaibHOM yucie. JlecaTuynbie
MPUOIIKEHUST UppaldoHaIbHbIX uuced. CBolcTBa apuPMETHYECKUX KBAJAPATHBIX
KOpHEH M MX MPUMEHEHHE K MPeoOpa30BaHUIO YHMCIOBBIX BBIPAKEHHUN U BBIYUCICHUSIM.
JlecTBUTEIBHBIC YHCIIA.

CreneHb ¢ UETbIM MTOKa3aTesieM U €€ cBoiicTBa. CTaHIapTHAS 3alUCh YKCIIA.

AnreGpanyeckue BoIpaXeHUSAJredpanyeckne BbIpaskKeHust

KBanpatublii TpéXusieH, pa3ioKeHUE KBAPATHOIO TPEXUIICHA HA MHOXKHUTEIIH.

Anrebpanueckas qpo0b. OCHOBHOE CBOMCTBO anreOpandeckoi apodu. CroxeHue,
BBIYUTAHUE, YMHOXKEHHUE, JCJICHHE anreOpandeckux Apooeit. ParronanbHbie BEIPaKEHUS
U uX npeoOpa3zoBaHue.

VYpaBHEHHUS U HEpAaBEHCTBAY pABHEHHMSI U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyrna KOpHEH KBaJpaTHOTO ypaBHeHHUs. Teopema
Buera. Pemienue ypaBHEHUI, CBOIAIIMXCS K JMHEUMHBIM M KBaapaTHbIM. [Ipocrenmme
JTpOoOHO-pallMOHANIbHBIC YPaBHEHUS.

I'paduueckas wuHTEpHpeTanuss ypaBHEHUH C JOBYMsI TEPEMEHHBIMH U CHCTEM
JIMHEMHBIX YPaBHEHUH C IBYMs NepeMeHHbIMU. [[prmepnl perieHust CUCTeM HeTMHEHHBIX
YpPaBHEHUH C IByMS IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HucioBble HEpaBEHCTBA M MX CBOMCTBA. HepaBEHCTBO C OJIHOM MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEIHbIE HEpaBEHCTBA C OAHOUN MepeMeHHON. CucTeMsl
JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

OyHKIMn P yHKUUMA

[Tonsatne dynkuu. OO6IacTh OMpeneseHUs M MHOXECTBO 3HaueHUH (YHKITHH.
Crioco0bI 3a1anus YHKITHI.

I'paduk dpynkumn. Urenune cBoricTB pyHKIuu 1o e€ rpaduxy. [Ipumeps rpadgukoB
(YHKIMHI, OTpaXkaroluXx peaibHbIC MPOIECCHI.

OyHKIUKA, ONHCHIBAIOIIUME TMPSAMYHO W OOpaTHYIO  TPOIOPIMOHAIBHBIC
3aBHCHMOCTH, WX rpapukn. OyHkmam Y = X2, Y = x3, y = VX, y=|x|. Tpaduueckoe
pellleHUE YpaBHEHUM U CUCTEM ypaBHEHHM.

9 KJIACC

Yucsia ¥ BIYUCICHUSA

PanmoHanbHble 4YMCIa, WppaAlUOHANbHbIE YHCIA, KOHEYHblE U OECKOHEUYHbIE
AeCATUYHBIE IpoOH. MHOXECTBO JEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHbBIE YHCIA KakK
OeCKOHEeUHbIe JecATUYHBbIE JpoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOYECTBOM JE€HCTBUTENIBHBIX YUCET U KOOPAUHATHOMN IIPSIMOM.



CpaBHeHuE  JCUCTBUTENBHBIX  4ucCeN,  apudmeTudyeckue  JEUCTBUS  C
JNEUCTBUTEIIBHBIMU YU CIIAMH.

Pazmepsl  0OBEKTOB  OKpY)KAIOIIETO MHpa, JUIUTEIBHOCTh  IPOILIECCOB B
OKpYKarollleM MHpE.

[Ipubmmxk€HnHoe 3HaUYE€HHWE BEIUYUHBI, TOYHOCTh NpUOIKeHUs. OKpyrieHue
yucen. [Ipukuaka u oneHKa pe3yabTaTOB BHIYUCICHHUIA.

YpaBHeHHsI M HEPABEHCTBA

JInneliHoe ypaBHeHUe. PelieHne ypaBHEHNM, CBOIAIINXCS K JIMHEHBIM.

KBanpatnoe ypaBHeHue. PelieHue ypaBHEHHM, CBOIAIIMXCS K KBAaJAPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepbl pemieHuss ypaBHEHUN TpPETbe W 4YETBEPTOU
CTETEHEN PA3JIOKEHUEM Ha MHOKHUTEIIH.

Pemenue napoOHO-panMOHANbHBIX ypaBHeHMH. PelleHune TEKCTOBBIX —3adad
anreOpanvdecKuM METOJIOM.

YpaBHeHHEe C JABYyMs TIEPEMEHHBIMU M €ro rpaduk. Pemenue cucrtem IBYyX
JIMHEMHBIX YpaBHEHUM C JIBYMs MEpeMEHHbIMU. Perienne cuctem JIByX ypaBHEHUM, OJHO
M3 KOTOPBIX JIMHEHWHOE, a Jpyroe — BTOpoW cTemeHW. ['paduyeckas HHTEpIpeTaIUs
CHUCTEMbI YPAaBHEHHI C IBYMsS IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HUucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue nMHEMHBIX HEPABEHCTB € OJHOM mepeMeHHOW. Pemenue cucrem
JUHENHBIX HEPaBEHCTB ¢ OJHOU mepemeHHoM. KBanpatHeie HepaBeHcTBa. ['paduueckas
MHTEpIpeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IIEPEMEHHBIMU.

OyHKIMNPYyHKUUH

KBagpatuunas ¢ynkuus, e€ rpapuxk u cBoiictBa. Ilapabona, KoopauHATHI
BEPIIMHBI TapaboIIbl, OCh CAMMETPUHU MapaboIIbI.

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

Uucnossle nociaeaoBaTebHOCTH M C/I0BbIE MOCJIeI0BATEJbHOCTH H MPOTrPecCUm

[loHATHE YHMCIOBOM  MOCHEAOBATENBHOCTH. 3aJaHUE  MOCIEAOBATEIbHOCTH
pPEKYppEeHTHOM popMysIoi B GOopMyII0i N-TO YjIeHa.

Apudmerndeckass U TeoMmMeTpuueckas mporpeccuu. Dopmynel N-TO  YieHa
apuMeTHUeCKON U TeOMETPUUECKON POrpeccuii, CyMMbI TIEPBBIX N YJICHOB.

N3o06pakenne wieHOB apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii TOYKaMu
Ha KOOpPJAWHATHOM IUIOCKOCTU. JIMHEWHBIM W SKCHOHEHIUAIbHBI pocT. CIlOXHBIE
MPOLICHTBHI.



INJIAHUPYEMBIE PE3YJBTATBHBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30OBAHMUA

JIMUHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yabTaTbhl OCBOCHHUS MPOrpaMMbl YueOHOTO Kypca «Amnredpar»
XapaKTEPUZYIOTCS:

1) naTpuoTHYeCcKOe BOCIIMTAHHE:

MPOSIBJICHUEM HMHTEpEca K MPOIUIOMY M HACTOSIIEMY POCCUHCKON MaTeMaTHKH,
LIECHHOCTHBIM OTHOIIIEHUEM K JIOCTH)KEHUSIM POCCHUUCKHX MATEMaTUKOB M POCCHICKOU
MAaTE€MaTHYE€CKOM IIKOJbI, K HWCIOJb30BAHUIO 3THUX JOCTHKEHHUU B JAPYrUX HAyKax H
MPUKIaIHbIX chepax;

2) rpaskIaHCKOe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTHIO K BBITIOTHEHUIO 00SI3aHHOCTEH TpaKJaHWHA W pPeaiu3alliy ero IMpas,
MpEeACTaBACHUEM O MAaTeMaTHYECKUX OCHOBax (PYHKIMOHUPOBAHUS Pa3TUIHBIX
CTPYKTYp, SIBIICHHM, MPOIEAYP TPakKTaHCKOTO 00IIecTBa (HampuMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO OSTUUYECKHX TPOOJIIEM, CBS3aHHBIX C TPAKTUYECKUM
NMPUMEHEHUEM JIOCTH)KEHUW HayKH, OCO3HAHMEM BAXKHOCTH MOPAIbHO-ITUYECKUX
MPUHIIMIIOB B ICSTEILHOCTH YUYEHOTO;

3) TPy10BO€E BOCIIMTAHHUE:

YCTAaHOBKOW Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUM NPAKTUYECKUX  3aJay
MaTeMaTUYEeCKONM  HANpaBJIICHHOCTH, OCO3HAHMEM  BAXXHOCTH  MAaTEMaTHYE€CKOIO
oOpazoBaHMsi Ha TMPOTSHKEHWU BCEH IKU3HM JJIA YCICMHOW MpodecCHuoHaTbLHON
NESATETLHOCTH MW Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MIOCTPOCHUEM HWHIUBHUIYATbHON TPaeKTOPUU OOpa30BaHMs W JKU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCITUTAHME:

CIIOCOOHOCTBPIO K DOMOIMOHAJIbBHOMY M 3CTETHYECKOMY  BOCIPHSATHIO
MaTeMaTHYEeCKUX OOBEKTOB, 3aJay, pEIICHWH, pacCyXIACHUN, YMEHHUIO BHUICTHh
MaTeMaTU4YE€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI O MO3HAHMS:

OpHUEHTAaIIMEHN B ACATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS YEIIOBEKa, MPUPOABI M  OOIIECTBA,
MMOHUMaHHEM MaTeMaTHYEeCKOW HayKH Kak c(epbl YEIOBEUECCKOW IeATEITLHOCTH, 3TAIOB
e€ pa3BUTHUS M 3HAYUMOCTU Uil PA3BUTUA [IMBWIM3ALMH, OBJIAJCHUEM SI3BIKOM
MaT€eMaTUKA M MaTeMaTU4YeCKOM KYJIbTYpOM KakK CpEACTBOM IIO3HAHUS MUpa,
OBJIAJICHUEM TMPOCTEHUIINMHU HABBIKAMU UCCJIEI0BATEIbCKON AEATEILHOCTH;

6) ¢usuyeckoe BocnuTaHUEe, (OPpMHUPOBAHUE KYJbTYPbl 3J10POBbA U
IMOLMOHAJIBHOI0 0JIAr OOy YU :

FOTOBHOCTBIO IMPUMEHATh MaTEMaTUYECKUE 3HAHUSI B HHTEPECAX CBOETO 3/10POBbBS,
BEJIEHUSI 37I0pOBOTO0 00Opasa KHU3HU (370POBOE THUTAHUE, COATAHCUPOBAHHBIA PEKUM
3aHATHIA W OTJbIXA, PETyJIsipHas (u3nueckas akTUBHOCTD), C(HOPMHPOBAHHOCTHIO HaBbIKA



pedrexcuu, MpU3HAHUEM CBOEro IpaBa Ha OMMOKY M TAaKoro e IpaBa APyroro
YeJI0BEKa;

7) 3K0JI0TH4YeCKOe BOCIIMTAHUE:

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTHMYeCKUX 3HAHMM JJIs pelleHus 3aJad B
001acTH COXPAHHOCTH OKpY’Kalolled cpeibl, IJIAHUPOBAHMUS MOCTYNKOB M OLIEHKU HX
BO3MOXHBIX TMOCJIEICTBUA JJI1 OKpYyXKarolleil cpeapl, OCO3HaHMEM IJI00ATbHOTO
XapakTepa HKOJIOTUYECKUX POoOJIeM U yTeH UX pelIeHHUs;

8) ajanTanus K M3MEHSAIOIMMCS YCJIOBUSIM COLUATBHONW M NIPUPOIHOM Cpelbl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEOIPENEIEHHOCTH, MOBBIIICHUIO yPOBHS
CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO IESATENbHOCTh, B TOM YHCJIE YMEHHUE
YUUTBCSl y JPYTUX JoJel, mpuoOperaTh B COBMECTHOM AESITENbHOCTH HOBBIE 3HAHUA,
HaBbIKW U KOMIIETEHI[MH U3 OIbITA APYTHUX;

HEO0OXOIMMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHM, B TOM 4yucie (HOPMYIHUPOBATH
UJeH, TOHATHS, TUIIOTE3bl 00 00BEKTaX M SBJIEHUSAX, B TOM YHCIIE paHee HEHM3BECTHBIX,
OCO3HaBaTh ACPUIMTH COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMIO0, BOCIPUHUMATh CTPECCOBYIO
CUTYaIIMIO KaK BbI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBAThH MPUHUMAEMbIE PEIICHHS
U AecTBUS, POPMYIMPOBATh U OLEHUBATH PUCKH U MOCIEACTBUS, (OPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIbTATbI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIe NelCTBUS

ba3oBble JJornueckune a1eicTBUS:

® BBUIBJISTH M XapaKTEpU30BaTh CYILIECTBEHHbIE MPU3HAKK MaTEMATHYECKUX
00OBEKTOB, TIOHATHH, OTHOIICHUH MEXIY TMOHATHUAMH, (HOPMYIHPOBATH
onpeacCHus MMOHATHUH, yCTaHaBJIMBaTh CYIIECTBEHHBIN MIpU3HAK
KiaccupuKauy, OCHOBaHUS [UIi OOOOINEHUS H CpaBHEHUSA, KPHUTEPUH
MIPOBOJUMOI0 aHAJIN3a;

® BOCIPUHUMATb, dhopmyIHUpoBaTh u peoOpa3oBHIBATH CYXKICHUSA:
YTBEPAUTEIbHBIC i OTPHUIIATEIbHBIC, CIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC,

® BBUIBJISITH MAaTE€MaTUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUMS B
(dakTax, MaHHBIX, HAOIMIOJACHUSAX W YTBEPKICHUSAX, MpEIIaraTb KPUTCPHH IS
BBISBJICHUSI 3aKOHOMEPHOCTEH ¥ TPOTUBOPEUUI;

e JenaTh BBIBOABI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
MHIYKTUBHBIX YMO3aKIIOUYEHUM, YMO3AKJIIOUEHUM 110 aHAJIOTHUH;

e pa3bupaTh JI0Ka3aTEIbCTBA MATEMAaTHUECKHX YTBEPXKIACHUH (NIpsAMBIE W OT
MPOTUBHOTO), TMPOBOJIUTh CAMOCTOSITEILHO HECJIOKHBIE  JI0Ka3aTeIbCTBA
MaTeMaTHYeCKuX (DaKTOB, BBICTPAUBATh apT'yMEHTAIIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;



BBIOMpaTh crnoco0 penieHUs ydeOHOW 3ahayu  (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pELIEHUs, BBIOMpaTh Haubojee MOAXOJAUMH C  Y4ETOM
CaMOCTOSITEIbHO BBIJIEIIEHHBIX KPUTEPHEB).

ba3oBble HCCJIEA0BATC/IbCKHE HeﬁCTBHﬂ:

UCIIOJIb30BaTh BOIMPOCHl KaK HMCCIEAOBATENbCKU WMHCTPYMEHT IO3HAHUA,
¢bopMynupoBaTh  BONPOCHL,  (DUKCUPYIOUIME  MPOTHBOpPEYHE, MpolseMy,
CaMOCTOSITEIbHO YyCTaHaBJIMBaTh UCKOMOE U JaHHOE, (OpMHUpPOBATH TUIOTE3Y,
apryMEeHTHpPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOJUTH IO  CAMOCTOSITEIbHO  COCTaBICEHHOMY IUIAHY  HECIIOKHBIN
AKCIIEPUMEHT, HEOOJBIIOE HCCIIEJOBAaHUE M0 YCTAaHOBJICHHUIO OCOOEHHOCTEN
MaTeMaTH4YeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX]Ty COOOM;
caMOCTOSTENbHO (HOpMYyIHUpPOBaTH OOOOIIEHUS W BBIBOJALI MO pe3yJbTaTam
MPOBENEHHOTO  HAONIOZCHMS, HCCIEAO0BAaHUSA, OLIEHMBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BEIBOJIOB U 0000LIEHUH;

IPOrHO3MPOBATh BO3MOXHOE pa3BUTHE IIpoliecca, a TakXKe BBIJIBUTaTh
IPEINOJI0KEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmueii:

BBISIBJIAITH ~ HEJIOCTATOYHOCTh M HM30BITOYHOCTh HWHGPOPMAIMHU, JaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a]1a4H;

BbIOMpaTh, AHAIM3UPOBATh, CUCTEMATHU3UPOBATb M  HHTEPIPETHPOBATH
UHGOPMALIUIO PA3TUYHBIX BUIOB U (POPM MpeCTaBICHUS;

BbIOMpaTh (OpMy IpelcTaBiIeHUs UHGOPMALIUK U WUIIOCTPUPOBATH pelIlaeMble
3aJlayy cCXeMaMHu, AuarpaMmmamu, HHOW rpadukoil 1 UX KOMOUHALIUAMU;
OLICHMBAaTh HAAEKHOCTH HMHGPOPMALMU MO KPUTEPUSAM, MPEATI0KEHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSITENBHO.

KomMmyHuKkaTUBHbIE YHHBepcaibHbIe YdeOHbIe 1elCTBUS:

BOCIPUHUMATh U (HOPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMH  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U NMHCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELIEHHUs 3aJauH,
KOMMEHTHPOBATh MOJIYYEHHBIN pe3yJIbTar;

B XO0/i€ OOCYXIEHHS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBbl,
npoOJieMbl, perraeMoi 3a/ayd, BBICKA3bIBAaTh WJCH, HAaIlEJICHHbIE Ha MOHCK
pEelUIeHNUs, COMOCTaBIISITh CBOU CYXKIEHUS C CYXICHUSIMHU JIPYTUX YYaCTHUKOB
nranora, 0OHapy>KMBaTh pa3liMyKe W CXOJICTBO MO3UIIMIA, B KOPPEKTHOU (opme
(dbopMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS,

NPEACTABIATh PE3yibTaThl PEIICHUS 3aJauM, SKCIEPUMEHTA, HCCIEAOBaHUs,
NPOEKTa, CaMOCTOSTEILHO BBIOMpATh (OopMaT BBICTYIUICHHS C Y4€TOM 3aaady
Ipe3eHTAIN U 0COOEHHOCTEH ayAUTOPHH;

NOHUMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHAUBUIYAIbHOU
paboTHI MPU PEIIEHUN YUSOHBIX MATEMATHUECKUX 33714,



® [IpUHUMAaTh LE€Jlb COBMECTHOW JESITEIbHOCTH, IUIAHWPOBAaTh OPIraHU3AINIO
COBMECTHOM PabOThI, pacnpenensiTb BUIbI paboT, AJOroBapuUBaThCs, 00CYX IaTh
MpoIIecC U pe3yJIbTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKHX JIIOJICH;
® y4YacTBOBaTh B IPYMIOBBIX (popmax paboThl (0OCykJeHus, 0OOMEH MHEHUSMH,
MO3rOBbI€ IITYpPMBl M JpPYIrHE), BBINOJHATH CBOIO 4YacThb pabOThl U
KOOPJIUHUPOBATH CBOU JEHCTBUS C APYTMMHU YJI€HAMH KOMAH]Ibl, OLIEHUBATH
KauecTBO  CBOEro  BKJaJa B  OOWMH  MOPOAYKT IO  KPUTEPUAM,
c(OpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJEHCTBUS.
PeryasiTuBHbIe YHHBepcalbHbIe y4eOHbIe JeiiCTBUSA
Camoopranmszanms:
® CaMOCTOATENBHO COCTABIIATH IJIaH, AITOPUTM PEIICHUS 3a]a4ul (UM €ro 4acTh),
BbIOMpaTh CHOCOO penieHusl ¢ y4€TOM HMEIOIIMXCA PECYypcoB M COOCTBEHHBIX
BO3MO)XHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATh BAPUAHTHl PELICHUH C
y4€TOM HOBOW MH(OPMALIHH.
CaMOKOHTPOJIb, IMOLMOHAIbHBIH MHTEJIEKT:
® BIAJCTh CNOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI Ipollecca U pe3ysbTara
pElIeHHs] MaTeMaTUYECKOM 3a7auu;
® [pEeABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTHh MpHU PELICHUU 3aJayH,
BHOCUTh KOPPEKTHUBBI B JAESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBLCTB,
HalJIeHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;
® OILIEHUBaTh COOTBETCTBHME pe3yJbTaTa JESATENbHOCTU IIOCTABICHHOM LEINU U
YCIOBUSIM, OOBSCHATh MPUYMHBl JOCTHXKEHHUS WJIM HEJOCTH)KEHUS LEeJH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy o6yuenust B 7 kijiacce oOydaromuiics MOJYYUT CISAYIOUIUE MPEIMETHBIC
pEe3yIbTaTHhI:

Yucaa v BBIYUCTICHUSA

BoInonHsATh, coueTasi yCTHBIE U MHUCbMEHHBIE MPUEMBI, apU(PMETHUECKHIE TeHCTBUS
C pallMOHAIbHBIMH YHUCIIAMH.

HaxonuThk 3HaYeHUsT YMCIOBBIX BBIPAXEHUH, MPUMEHATh Pa3HOOOpa3HbIe CIIOCOOBI
Y TIPUEMBI BBIYMCIICHUS 3HAUCHUN TPOOHBIX BBIPAXKEHUH, COJIEPKAITUX OOBIKHOBEHHBIE U
JIeCSITUYHBIE IpOOu.

[Tepexomuth oT ofHOW (OPMBI 3amUCU 4YHceNl K Apyroi (mpeoOpa3oBHIBATH
JECATUYHYIO JApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTH B
OCCKOHEYHYIO JCCATUUHYIO APOOB).

CpaBHUBATH U YHOPSAOYMBATH PALIMOHAIIbHBIC YUCIIA.

OKpyrJTh ynca.

BBINOMHATE NPUKUAKY M OLEHKY pe3yJibTara BBIYMCIICHWM, OLICHKY 3HA4CHUM
YUCJIOBBIX BbIpaKCHUN. BBINOAHATE [OEWCTBUS €O CTENEHSAMH C HaTypajJbHBIMU
MMOKa3aTEJSIMU.



[IpuMeHATP NpPU3HAKK JEIUMOCTH, DPA3OKEHHUE HAa MHOXHMTEIU HATypaJbHbIX
YHCell.

PemaTpe npakTHKO-OpUEHTUPOBAHHBIE 33/Ia4H, CBSI3aHHBIE C OTHOLIEHUEM BEJINYHH,
MPONOPLIMOHANIBHOCTBIO  BEJIMYMH, MPOLIEHTAMH, HWHTEPHPETUPOBATh  PE3YJIbTAThI
penieHust 3a7ad ¢ y4€TOM OIpaHUYEHH, CBA3aHHBIX CO CBOWCTBAMH PacCMaTpPUBAEMBIX
00BEKTOB.

AJiredpanyeckKue BbIpaKEeHUs

Hcnonp3oBaTh anredOpanyeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NPUMEHATH €€ B
MpoLIEcCE OCBOCHMS YUEOHOTO MaTepHara.

Haxomute 3HayeHus: OyKBEHHBIX BBIPAXKEHMM TMpU  33JaHHBIX 3HAUEHUSAX
MIEPEMEHHBIX.

BoinonuaTe mpeoOpazoBaHus 1IEJIOTO BBIPAXKEHHWS B MHOTIOWIEH IPUBEJIECHUEM
MOJI0OHBIX CIIaraéMbIX, PACKPHITUEM CKOOOK.

BbINonHATE YMHOKEHUE OJIHOYJIEHA HA MHOTOYJIEH M MHOIOYIEHAa Ha MHOTOYJIEH,
MPUMEHATH (OPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

Ocy1iecTBIATh pa3ioKeHHe MHOTOUJICHOB HA MHOXHUTENIN C MMOMOILBIO BHIHECEHUS
3a CKOOKM OOHIIero MHOXHTEeINs, TPYNIUPOBKH CJaraeMblX, NpUMEHEHUs (opmyn
COKPAIIEHHOTO YMHOXEHUS.

[IpumensTs mpeoOpa3oBaHMs MHOTOUYICHOB JUISl PELIEHUS pa3iMuYHbIX 3373y U3
MaTE€MAaTHKH, CMEXKHBIX IIPEIMETOB, U3 PEaJIbHON PAKTUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATypaJbHbIMU IIOKA3aTEIsIMU  JUIS
peoOpa3oBaHUs BhIPAKEHU.

YpaBHeHMS U1 HEPABEHCTBA

Pemars nuHeiiHbIe ypaBHEHUS ¢ OJHOM NIEPEMEHHOM, IPUMEHSS MpaBuiia Nepexoaa
OT HMCXOJHOTO YpaBHEHUs K paBHOCHIBHOMY eMy. lIpoBepsTh, SIBISETCA JU YHCIO
KOPHEM ypaBHEHUS.

[IpumensaTe rpaduyeckue METOAbl MPU PEIICHWU JIMHEWHBIX YpaBHEHHH W HX
CUCTEM.

[ToxOupath mpuMepsI map Yucell, IBISIOMUXCS PeHICHUEM JIMHEWHOTO YPaBHEHHUS C
JIBYMSI IEPEMEHHBIMU.

Ctpouth B KOOPJMHATHOW IUIOCKOCTH TpaduK ITUHEHHOTO YpPaBHEHUS C JIBYMS
MEPEeMEHHBIMH, TIOJIB3YSCh TPAPUKOM, IPUBOAUTH MPUMEPHI PEIICHUS YPABHEHHUSI.

Pemats cucteMbl IByX TMHEHHBIX YPaBHEHHI C IBYMs IEPEMEHHBIMU, B TOM YHUCJIE
rpaguIecKy.

CocTaBisTh U pellaTh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEWHBIX YpaBHEHUI
[0 YCJIOBHMIO 3a/lauyd, HHTEPIPETHPOBAaTh B COOTBETCTBUM C KOHTEKCTOM 3aJauu
MIOJIy4YE€HHBIN pe3yibTar.

DOyHKIUHA

N3o0paxaTs Ha KOOPAWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJAMHATaM, Jy4Yd, OTPE3KH, HMHTEpBAJIbI, 3alHCHIBATh YHUCJIOBBIE MPOMEXYTKH Ha
anreOpanyecKoM s3bIKeE.

OTtmeuarb B KOOPAMHATHOM IUIOCKOCTM TOYKHM IO 3aJlaHHBIM KOOpJIMHATaM,
CTpOUTH rpaduku TMHEHHBIX PyHKIUNA. CTpouTh rpaduk GyHKIUM Y = |X|.



OnucelBaTh ¢ MOMOIIBIO (YHKUIUN U3BECTHBIE 3aBUCUMOCTH MEXIYy BEIMYMHAMMU:
CKOPOCTb, BpEMsl, PAcCCTOSIHUE, ILI€HA, KOJIUYECTBO, CTOMMOCTH, IPOU3BOJUTEIBHOCTD,
BpeMsi, 00BEM paldOTBHI.

HaxoauTe 3HaueHne pyHKIUHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumars rpaduyeckuii cnoco® MNpeACTaBlIeHHMs M aHajdu3a WHGOPMAaLUH,
U3BJIEKaTh M HMHTEPHPETUPOBATh HH(OpMAIMIO M3 TpaUKOB pEabHBIX IMPOIECCOB U
3aBUCHMOCTEH.

K xoniy oOyuenus B 8 ki1acce oOydaroniuiics MOJyYUT CICAYIONIUE MPEIMETHBIE
pEe3yabTaThI:

Yucia u BIYUCTICHUS

Wcnonp3oBaTh HavajdbHbIE MPEACTABICHUS O MHOXECTBE JACUCTBUTENIbHBIX YHCEI
JUIS CpaBHEHUS, OKPYIJICHHS U BBIYMCIEHUH, H300pakaTh JEHCTBUTENbHbIE YHCIA
TOYKaMHU Ha KOOPAMHATHOUN MPSIMOMA.

[IpumensTe noHATHE  apU(METUYECKOTO  KBAJIPATHOIO  KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHH, WCIIOJIb3Yysl MpPU HEOOXOJMMOCTH KaJbKyJATOP, BBIIOJIHATH
npeoOpa3oBaHMs BBIPAXKEHUN, COJEpKalIUX KBaJpaTHble KOPHU, MCIOJbB3Ys CBOMCTBa
KOpHEM.

Hcnonb3oBaTh 3anucu OOJBIIMX U MAJBIX YHCE ¢ IOMOUIBIO IECATUYHBIX ApoOei
U creneHei ynciaa 10.

AsredOpanyeckue BbIpaKeHHs

[IpuMeHsTh MOHSATHE CTENEHH C 1IeJIBIM MTOKa3aTesIeM, BBIIOIHATh MpeoOpa3oBaHus
BBIPAXKEHUI, COJIEPKAIIMNX CTEIICHH C LIEJIBIM [TOKA3aTeIIEM.

BbInonHATE TOXKAECTBEHHBbIE MpeoOpa3oBaHUsl PAIMOHANBHBIX BBIPAKEHUH Ha
OCHOBE IpaBWJI IEUCTBUN HAJl MHOTOWICHAMH U alre0panyecKuMu JpoosiMu.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensTs mpeoOpa3oBaHMs BBIPAXEHUN I pEHICHHUS pPAa3IUYHBIX 3a/ad M3
MaTE€MAaTHKH, CMEKHBIX IPEIMETOB, U3 PEAJIbHON MTPAKTHUKHU.

YpaBHeHMs 1 HEPABEHCTBA

Pemlare nuHElHHbIE, KBaJpaTHbICE YpPAaBHEHUS M palMOHAIbHBIE YpaBHEHUS,
CBOJSIIIUECS K HUM, CUCTEMBI IByX YPAaBHEHUMU C IBYMS IEPEMEHHBIMH.

[IpoBoauTs IpOCTEUIINE WUCCIAEAOBAHUS YPABHEHUW U CHUCTEM YPaBHEHHI, B TOM
qyclie C TNpUMEHeHHueM TrpadudyecKux IMpencTaBiIeHuil (ycTaHaBiIMBaTh, WUMEET IIU
ypaBHEHHE WU CUCTEMa YPaBHEHUI pelIeHus, €CITU UMEET, TO CKOJIbKO, U TIpoyee).

[Tepexoauth OT ciioBecHOM HOPMYIUPOBKHU 33/1a4H K €€ anredpandeckoil Moaesu ¢
MIOMOIIIBI0 COCTAaBJICHUS YPaBHEHMSI WM CUCTEMBbl YpPaBHEHUH, MHTEPIPETUPOBATH B
COOTBETCTBHUHU C KOHTEKCTOM 33/1a4y NIOJyYEHHBIN pe3ysbTarT.

[IpumMeHATh CBOWCTBA YMCIOBBIX HEPABEHCTB JUISI CPaBHEHUS, OLICHKH, PEIIATh
JMHEWHBIE HEPaBEHCTBA C OJIHOM IMEPEMEHHOHW W WX CHCTEMBI, J1aBaTh TpaUIECKyIO
WJUTIOCTPALIMIO MHOXKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[TorumaTh ¥ WCMONB30BaTh (YHKIMOHAIBHBIE TIOHATHS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUeHUs), ONpEeNATh 3HaueHHe (YHKIUA [0 3HAUYCHUIO
apryMeHTa, ONpeAesaTh CBOWCTBA (PYHKIMHU MO €€ TpaduKy.



Crtpoutb rpapuku 3neMeHTapHbIX QyHKIUN BUA:

y=kixX,y=x2,y=x3y =X,y = \/X, OTHMCHIBATh CBOMCTBA YHCIOBOUM (YHKITUH TIO
e€ rpaduxy.

K xoniy oOyuenus B 9 ki1acce oOydaroniuiics MOJIyYuT CIEAYIONIUE MPEIMETHBIE
pe3yJIbTaThI:

Yucia ¥ BLIYMCIEHUS

CpaBHUBATH U YIIOPSAOYUBATH PAIMOHATBHBIC U UPPAITMOHAIBHBIC YHCIA.

Brimonnsate apudmernyeckue AEUCTBUS C palMOHAIBHBIMU YHCJIAMH, COYETast
YCTHBIE W THCHhbMEHHBIE TPUEMBI, BBIIOIHATH BBIUUCICHUS C HWPPALUOHAIBHBIMU
YHCIIAMU.

Haxomuths 3HaueHus cTemeHedl C IeNbIMU TMOKa3aTeNsIMU W KOpPHEH, BBIYUCISITH
3HAUCHMS YUCIIOBBIX BBIPAKCHUM.

OKkpyrnarh  JEWCTBUTEIbHBIE  YWCIA, BBIMOJIHATH MNPUKUAKY  pe3yJibTara
BBIUMCIICHUH, OLIEHKY YUCIOBBIX BBIPAKEHUM.

YpaBHeHNs M HEPABEHCTBA

Pemate nuHelHBIE U KBaJpaTHBIC ypPaBHEHUS, YPABHEHMsI, CBOJAIIUECS K HUM,
MpocTeime ApoOHO-palliOHATbHbBIC YPABHCHUSI.

Pemate cucteMbl ABYyX JTUHEWHBIX YpAaBHEHUUN C JBYMS MEPEMEHHBIMH M CHUCTEMBI
JIBYX YPaBHEHH, B KOTOPHIX OJTHO YPAaBHEHUE HE SBIISACTCS JIMHCHHBIM.

Pemiate TekcTOBBIE 3a/lauu anreOpanyecKuM CIOCOOOM C TOMOIIBIO COCTABIICHHUS
YpaBHEHUS WJIM CUCTEMbI IBYX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

[IpoBoauTH TIpOCTEHIIINE UCCIIENOBAHUS YPABHEHUM M CUCTEM YpPaBHEHUU, B TOM
yuCcjie ¢ TMPUMEHEHHEM TpauuecKux TMpeacTaBlIeHU (yCTaHABIUBaTh, HMMEET JIU
ypaBHEHUE WM CHCTEMa YPaBHEHHM PEIlIeHUs, €CJTU UMEET, TO CKOJIBKO, M TIpoYee).

Pemate nuHeliHbIC HEpaBEHCTBA, KBaJIpaTHbIC HEPABEHCTBA, M300paXkaTh peIiecHue
HEPABEHCTB HA YHCJIOBOM MPSAMOM, 3aMUCHIBATh PEIICHUE C TIOMOIIbI0 CUMBOJIOB.

Pemate cucTEMBbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIHE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHHE CHCTEMbl HEPABEHCTB Ha YHCIOBOM
MPSIMOM, 3aMUCHIBATH PEIICHUE C MIOMOIIbIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA MIPU PEIICHUH PA3TUYHBIX 3a]1a4.

DOyHKUNHA

Pacno3naBath (QyHKIIMM W3y4eHHBIX BHAOB. [loKa3bpIBaTh CXEMaTHUECKH

pacroyiokeHre Ha KOOPAWHATHON TUIOCKOCTH rpadukoB GpyHkuui Buga: y = KX, y = kx +
b,y =k/x,y =ax2 + bx + ¢, y = x3, y = VX, y = [X|, B 3aBHCHMOCTH OT 3HAYCHHIi
K03 (HUIIMEHTOB, OMMMCHIBATH CBONCTBA (DYHKITUH.

Crpoutrb u u300paXkaTh CXEMaTHUYECKH TpadUKU KBAIPATUYHBIX (YHKIUH,
OIMHCHIBATh CBOMCTBA KBAJIPATHUHBIX (DYHKIIMI 10 MX rpadukam.

PacrioznaBarh kBagpaTuyHyro (yHKIMIO 10 GopMyse, TPHUBOIUTH PUMEPHI
KBaIPATUYHBIX (PYHKIMI U3 peaabHOU KU3HU, (PU3UKU, TEOMETPHH.

YucaoBble MOC€10BATETHLHOCTH U MPOTrPeccuu



PacnoznaBath apu(MeTHyeCKyl0 UM T'€OMETPHUYECKYIO IMPOTPECCHHM MPU pa3HBIX
crioco0ax 3aJaHusl.

BbINOMHATH BBIYUCIEHUS C UCHOIb30BaHUEM (HOpMYJI N-To ujeHa apupMeTHIecKon
Y TEOMETPUYECKON MPOrPECCHUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHbI MOCIEI0BATENbHOCTH TOUKAMH Ha KOOPJIMHATHOM MIIOCKOCTH.

Pematp 3a7aun, CBsSI3aHHBIE C YHCIOBBIMH IOCJIEIOBATEIILHOCTSAMU, B TOM YHCIIE
3aJlauM U3 peajgbHOM KU3HHU (C UCIOJIb30BAHUEM KAJIbKYJIATOPA, HU(POBBIX TEXHOIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Koan4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3esioB U TeM (uudposwbie)
Ne /i Koutpoabusie | IIpakTuueckue
NPoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTHhI padoThI
pecypchl
1 Yucna ¥ BRIYUCIICHUS. o5 1 24 bu6anoreka [IOK
ParmonansHbIe yncia https://m.edsoo.ru/7f415b90
bub6auoreka [JOK
2 27 1 2
AJIrEOPANICCKHC BLIPAKCHILA 0 https://m.edso0.ru/7f415b90
bu6auoreka [JOK
2 1 1
3 ¥/ PABHEHILT I HEaBeHCTRa 0 o https://m.edso0.ru/7f415b90
bu6auoreka [JOK
4 K . D 24 1 23
OOP/HHATEL H rpaguick. DyHKiuiH https://m.edso0.ru/7f415b90
bu6auoreka [JOK
5 I1 000 6 1 5
OBTOPEHIE H GDODIIEHHE https://m.eds00.ru/7415b90
OBILIEE KOJIMYECTBO YACOB I10 102 5 97
I[TPOI'PAMME



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

8 KVIACC

KoaunuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3esioB U TeM (undposbie)
Ne ni/mm Konrtpoasbnbie | IIpakTuyeckue
NPoOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTHhI padoThI
pecypcsl
1 Uucna u Beruncnenus. Ksagpartaeie 15 1 14 bubnnoreka IOK
KOpHH https://m.edsoo.ru/7f417af8
5 Yucna u BeruucieHus. CTeneHs ¢ 7 1 6 bu6anoreka [JOK
LIEJIBIM TTOKA3aTEIEM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BIPKCHHUS. 5 0 5 bubnuoteka [{OK
KBanpaTHblil TpEXUICH https://m.edsoo.ru/7f417af8
AnrebpanyecKkue BhIPaKCHHUS. bubnuoteka [JOK
4 15 1 14
Aunrebpanueckas qpoob https://m.edsoo.ru/7f417af8
YpaBHEHUS 1 HEPABEHCTBA. bubnuoteka [JOK
5 15 1 14
KBanparHblie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS U HEPABEHCTBA. 13 1 12 bubnuoteka [IOK
CucTeMbl ypaBHCHHIA https://m.edsoo.ru/7f417af8
7 YpaBHEHUS U HEPABEHCTBA. 12 1 11 bubnnoteka [IOK
Hepasenctsa https://m.edsoo.ru/7f417af8
bubnnoteka [IOK
8 o . 5 0 5
YHKUHH. OCHOBHEIC HOHATHA https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
9 o 4 9 1 8
YHILUHH. HHCIOBEIC PYHKLLIH https://m.edsoo.ru/7f417af8
b K
10 IToBTOpeHUE 1 0000IICHNE 6 1 5 nommorexa O

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



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

OBILEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

102

94




9 KJIACC

KoaunuecTBo 4acoB DJIEKTPOHHBIE
Ne HaumeHoBaHUe pa3aesioB U TeM (uudposwbie)
n/m NMPOrpamMMmblI Bcero Konrpoariibie | Ipaxtisieciie o0pa3oBaTe/ibHbIE
padoTHhI padoThI pecypebI
1 Yucna ¥ BRIYUCIICHUS. 9 0 9 bu6anoreka [IOK
JleiicTBUTEIBHBIC YHCIIA https://m.edso0.ru/7f419d08
5 YpaBHEHHUS U HEPABEHCTBA. 14 1 13 bubnuoteka I[{OK
VYpaBHEHUS C OJHOM TEPEMEHHOMN https://m.edso0.ru/7f419d08
3 YpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 13 bubnuoteka [{OK
ypaBHEHUI https://m.edso0.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 1 15 bubnuoteka [JOK
HepaBencrsa https://m.edso0.ru/7f419d08
bu6anoreka [JOK
> Gyt 16 1 15 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 YucnoBbIE OCIEA0BATEILHOCTH 15 1 14 https://m.eds00.ru/7f419d08
2 [ToBTOpEeHnue, 06001ICHHE, 18 1 17 bu6mmoreka [IOK
CUCTEMATHU3AINA 3HAHUI https://m.edsoo.ru/7f419d08
8 0 0 0
OBILEE KOJIMYECTBO YACOB I1IO 102 6 96
I[TPOTPAMME



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










