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HOACHUTEJBHASA 3AIINCKA

Anre0Opa sBJISIETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
obecrieuyMBaeT U3YYEHHUE JAPYrUX JUCHUUIUIMH, KAaK €CTECTBEHHO-HAy4yHOro, TaK U
T'YMAaHUTAPHOTO IMKJIOB, €€ OCBOCHUE HEOOXOIUMO ISl MPOOJDKEHHS OOpa3oBaHUS U B
NOBCEAHEBHOM KW3HU. Pa3Butue y oOydarommxcs HAy4HbIX [MPEACTaBICHUN O
NPOUCXOXKJEHUN M CYUIHOCTH ajreOpandeckux aOCTpakiui, crnocode OTpa’keHUs
MaTEMaTUYECKOM HayKOW SIBJICHUM W TMPOIECCOB B MPHUPOAE U OOIIECTBE, POJH
MaTeMaTUYECKOTO MOJICIMPOBAHUS B HAYyYHOM IIO3HAHUU W B MPAKTUKE CIOCOOCTBYET
(GhOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4E€CTB MBINUICHUS, HEOOXOIUMBIX IS
ajanTalyu B COBpeMeHHOM IudpoBoM obmiecTBe. M3ydeHue anreOpsl obOecredunBacT
pa3BUTHE YMEHHs HaOM0IaTh, CpaBHUBAaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIILICHHS, CIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOU JCHCTBUS
U BBIBOJBI, (opMynupoBaTh YyTBepxkiaeHHs. OcBoeHHE Kypca anreOpsl oOecrneyuBacT
pa3BUTHE JIOTMYECKOTO MBINUICHUS] OOYyYarolMXCsl: OHU HCIHOJB3YIOT JEAYKTHUBHBIE U
MHyKTUBHBIE PACCYXICHUS, 0000IIeHNE U KOHKPETU3AIMI0, a0CTparupoBaHuE U aHAJIOTHIO.
OOyuenue anreOpe mpernosiaraeT 3HAUUTEIbHBIM O0BEM CaMOCTOSITENIBHOU NEATEILHOCTH
0o0yyYarommxcsi, IMOATOMY CaMOCTOSITEJIbHOE pEIIeHUWE 3a/ad SIBISETCS peallu3aluen
NEATEeIbHOCTHOTO MPUHIIMIIA O0yUYEHUS.

B cTpykType mporpamMmbl yaeOHOTO Kypca « Anredpay» Jisi OCHOBHOTO O0IIIero 00pa3oBaHus
OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOINYECKUE JTUHUN: «HKCIa U BEIYUCICHUSY,
«Anrebpanyeckre BBIPAKEHUS», «YPaBHEHUS U HEpaBeHCTBa», «DyHkiumy». Kaxnas wusz
ATUX COAEPKATEIbHO-METOJAMYECKUX JIMHUM pa3BUBAETCS Ha MNPOTHKEHUU TPEX JIeT
M3YUYCHHS Kypca, B3aUMOJACHCTBYS C JPYTUMH €ro JUHUAMH. B xonae u3ydeHus: yueOHOro
Kypca OOydYaromuMmcsi TPUXOIAUTCS JIOTHYECKH pacCyKIaTh, HCIOJIb30BaTh TEOPETUKO-
MHOXECTBEHHBIN sI3bIK. B CBSI3M C 3TUM B MporpamMmy y4eOHOro Kypca «Airedpay
BKJIIOUEHBI HEKOTOPHIC€ OCHOBBI JIOTWKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX paszfenax
MaTeMaTUYECKOro 00pa30BaHUsI U CIIOCOOCTBYIOIIME OBJAJCHUIO OOYYaIOIIMMHUCS OCHOB
YHUBEPCAIBHOTO  MaremMaTuyeckoro  s3pika.  CoaepikarenbHOM U CTPYKTYpPHOH
0COOEHHOCTHIO YUeOHOTO Kypca «Aredpay SBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.
Conepxanue TuHUU «Uucna U BBIYUCIECHUSD CIIYKUT OCHOBOM ISl TaJIbHEHIIETO U3yUYEHUs
MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTUIO Y OOYYAIOUIUXCS JIOTMYECKOTO0  MBIIUICHHUS,
(GOpMUPOBAHUIO YMEHHUS TIOJI30BAThCS  AJITOPUTMAaMH, a TakKKe MPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOMMMBIX JUIsI TTOBCEAHEBHOM KU3HU. Pa3zBuTHEe MOHATHS O
YUCJIE HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHWs CBSI3aHO C pAIMOHATBLHBIMU U
HMpparMoHaIbHBIMU YKCIaMHU, (OPMUPOBAaHUEM TPEACTABICHUN O JNEUCTBUTEILHOM YHUCIIE.
3aBeplieHre OCBOCHHMS YMCIIOBOM JIMHUKM OTHECEHO K CpeHEMY 00111eMy 00pa30BaHMUIO.
Conepxanue JABYX alreOpanvyecKux JHUHUH — «AJreOpanyecKkue BbIpAXEHUS» U
«YpaBHEHHS UM  HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO Y  OOYYArOIIMXCS
MaTeMaTUYeCKOro ammapara, HeoOXOJUMOTO IJIsi perlieHus 3ajad MaTeMaTHUKU, CMEKHBIX
OpEeIMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHE OCHOBHOTrO 0O0IIIEro
oOpa3zoBaHusl y4eOHBI Marepuan TPYNIUPYETCS BOKPYTI PAlMOHAIBHBIX BBIPAKECHUI.



Anrebpa JIEeMOHCTpUPYET 3HAUYEHHE MaTeMaTHMKH KaK S3bIKa Il MOCTPOCHHUS
MAaTEMATUYECKUX MOJICJICH, ONMUCAHUSA NMPOLECCOB U SIBIICHUM pealbHOrO Mupa. B 3amaum
oOydeHusi anreOpe BXOASAT TaKKe JalIbHEiIee pa3BUTHUE AJTOPUTMUYECKOTO MBILIUICHUS,
HE0OXOIUMOI0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca MHGOPMATUKHU, U OBJIaJICHUE HABBIKAMU
JIeNyKTUBHBIX paccyxaeHuii. [[peoOpa3zoBaHre CUMBOJIBHBIX (POPM CIOCOOCTBYET Pa3BUTHIO
BOOOpa)KeHUs1, CHOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanue  (QyHKIUMOHAJIbHO-TpaUuecKOM  JIMHUM  HAICICHO  HA  MOJIyYeHHE
oOyJaromMMuCss 3HaHUW O (YHKIMSIX KaK BaKHEWIIed MaTeMaTHYeCKOW MOJIEeNu JUis
OMMCAHMS ¥ UCCIIEIOBAHUS PAa3HOOOPA3HBIX MPOIECCOB U SBJICHUN B MPUPOJIEC U OOIIECTBE.
N3ydyenne matepuana crocoOCTBYET Pa3BUTHUIO Yy OOYYArOIIMXCS YMEHHUS HCIOJIb30BaTh
pa3IuYHbIE BBIPA3HUTENIBHBIE CPEACTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIC, CHUMBOJUYECKHE,
rpaduyeckue, BHOCUT BKJIaJ B (DOPMHUPOBAHUE MPEACTABICHUA O POJIM MaTEMaTUKH B
Pa3BUTHUH LIMBUJIU3AIUU U KYJBTYPBI.

CornacHo yueOHOMY IUTaHy B 7—9 Kkiaccax u3ydaercs y4eOHbIN Kypc «Anredpa», KOTOpPbIi
BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3lieNibl coiepkaHus: «Yucia W BBIYUCICHUSY,
«Anredpanyeckue BhIpAKEHUN», « Y PaBHEHUS U HEPABEHCTBA», « DyHKIIMI.

Ha usyuenue yuebHOro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 yaca (3
yaca B Hejelnto), B 8 kiacce — 102 ygaca (3 yaca B Hezenio), B 9 kiacce — 102 gaca (3 gaca B
HEJICITIO).



COJEPKAHUE OBYYEHUA

7 KJIIACC
Yuciia 1 BbIYUCICHUA
JlpoOu OOBIKHOBEHHBIE U AECATUYHBIE, NEPEX0]] OT OAHOM (opmbl 3amucu aApodeit k apyroi. ITonsrue
palMOHAIBHOIO 4YMCIA, 3allUCh, CPABHEHHUE, YINOPSJOYMBAHHME PALMOHAIBHBIX 4Hceld. Apudmernueckue
JEWCTBUS C pallMOHAIBLHBIMY YHCIIaMH. Pemenue 3a1a4 u3 peanbHOM MPaKTUKK HA YacTH, Ha Jpo0u.
CreneHb ¢ HaTypalbHBIM TIOKa3aTeleM: ONpeAeiieHHe, NpeoOpa3oBaHUE BBIPAKCHH Ha OCHOBE
OIpeJIeJIeHus], 3aluch OosbIIMX uuced. IIpoueHTsl, 3amuch MPOLEHTOB B BHJE ApoOU U JpoOH B BUIE
IIPOLEHTOB. TpY OCHOBHBIE 3a/1a4y HA IIPOLICHTHI, PEIICHUE 3a1a4 U3 PEATbHOU TPAKTUKU.
IIpuMeHeHne IPU3HAKOB ACIUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.
PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHAIBHOCTH.
AsiredOpanyeckue BbIpasKeHMsI
IlepeMeHHBIE, YMCIIOBOE 3HAYEHHE BBIPAXKEHUS C INEpEeMEHHOW. JlOIyCTHMBIE 3HA4YEHHs IIEPEMECHHBIX.
[IpencraBienyre 3aBUCUMOCTH MEXJy BeJIWYMHAMM B BHJE (GopMyisbl. Bblumcienus no ¢opmymnam.
[IpeoOpa3oBanne OYKBEHHBIX BBIPRKEHHUH, TOXXJIECTBEHHO paBHBIC BBIPAKECHUS, IPAaBUJIA MPEOOPA3OBAHHS
CYMM M IIPOU3BEJICHUH, TpaBHila PACKPHITHS CKOOOK M NMPHUBEIEHHS TOI00OHBIX ClaraeMbIX.
CBolicTBa CTENEHU C HATYPAJIbHBIM [10KA3aTEIEM.
OpnowieHnbl U MHorowieHsl. CteneHb MHorowieHa. CiokeHue, BbIUUTAHUE, YMHOXEHHUE MHOTOYJICHOB.
@opMyIBl COKPAIIEHHOIO YMHOXEHHUS: KBaapaT CyMMbl M KBajapaT pasHoctu. dopmysa pa3HOCTH
KBaJpaToB. Pa3noxeHne MHOrO4IEHOB HA MHOKHUTEIIN.
YpaBHeHNsI 1 HEPABEHCTBA
VYpaBHeHHe, KOpEHb YpaBHEHUSI, TPaBUiIa MPeoOpa3oBaHus yPaBHEHNUs, PABHOCHIIBHOCTh YPaBHEHHUH.
JInHeliHOe ypaBHEHHE C OJHOM IEPEMEHHOM, YMCJIO KOPHEH JIMHEWHOIO ypaBHEHUS, PEUICHUE JIMHEWHBIX
ypaBHeHui. CoCTaBlieHME YpaBHEHMI 10 YCJIOBMIO 3aJaud. PellleHne TEKCTOBBIX 3aJad C IOMOILBIO
YPaBHEHHUH.
JluneitHoe ypaBHEHUE ¢ ABYMs IepeMeHHBIMU U ero rpaduk. Cuctema ByX JIMHEHHBIX YPaBHEHUH C ABYMS
NepeMeHHbIMH. PerieHue cucrteM ypaBHEHHH crocoOOM MOJCTaHOBKHU. IIpumMepnl perieHusi TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHUM.
DOyHKIUH
Koopaunata Ttoukm Ha mnpsmoi. UucioBele NpoMexyTku. PaccTosHue Mexay IByMs TOUYKaMH
KOOPIMHATHON IIPSIMOIA.
[TpsimoyronpHas cucrema koopauHar, ocu OX m Oy. AbGcuucca W opAWHATa TOYKA Ha KOOPAMHATHOMN
riockoctu. Ilpumepsl rpadukoB, 3ajaHHBIX (GopMmynaMu. UTeHune rpauKOB pealbHBIX 3aBUCUMOCTEM.
ITonsatue Qynkuuun. I'padux Qynkuuun. CpoiictBa ¢yHkumid. Jluneinas ¢yHkuus, e€ rpaduk. I'paduk
byukimn Y = [X|. ['padudeckoe penieHre THHEWHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHCHUH.

8 KUIACC
Yucia v BbIYUCTICHUA
KBanpatuslit kopenb u3 uucia. llonstue o0 wuppanuoHambHOM uyucie. JlecaTHuyHble NPUOTUKEHUS
UppaluoHaNbHBIX uyHcel. CBoiicTBa apu(METHYECKHMX KBaJpaTHBIX KOpPHEH W UX TNpHUMEHEHUEe K
peoOpa30BaHUIO YUCIOBBIX BBIPAXKEHHUH U BHIYHUCICHUSIM. [leficTBUTENbHBIE YHCTIA.
CreneHb c 1eNbIM MoKa3zaTeseM u €€ cBoiicTBa. CTaHIapTHAs 3aMKCh YUCIa.
Auredpanyeckue BbIpasKeHHs
KBanpaTHblil TpEXUIIEH, pa3a0KEHUE KBAPAaTHOIO TPEXWIEHA HA MHOXKHUTEIIN.
Anrebpanueckas 1po6b. OCHOBHOE CBOMCTBO asireOpandeckoit 1pobu. CroxkeHne, BBIYUTaHNue, YMHOXKEHHUE,
neneHue anredpandeckux aApodeil. ParonansHble BRIpaKeHHUS U UX IpeoOpa3oBaHue.
YpaBHeHMsI M HEPABEHCTBA



KBagparnoe ypaBHenue, popmyia KOpHEH KBaJipaTHOTO ypaBHeHUs. Teopema Buera. Pemenue ypaBHeHui,
CBOJAILIMXCA K TUHEHHBIM U KBaapaTHbIM. [Ipocreiinme qpodHO-panoHalbHbIE YpaBHEHHUS.

I'padmueckas uHTEpnpeTalyisl ypaBHEHUHN ¢ JBYMs IEPEMEHHBIMU M CUCTEM JIMHEHHBIX YPaBHEHUH C ABYMS
nepeMeHHbIMU. [IpuMepsbl perieHns CucTeM HEJTIMHENHBIX YPaBHEHUM ¢ ABYMsI IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33729 alNreOpandecKuM Crocooom.

UucoBble HEPABEHCTBA U UX CBOKCTBA. HepaBeHCTBO ¢ OHON IepeMEHHOM. PaBHOCHIIBHOCTD HEPABEHCTB.
JluneiiHble HEpaBEHCTBA C OJHON NepeMeHHOM. CUCTEMBI JINHEHHBIX HEPABEHCTB C OJJHOW IEPEMEHHOI.
DOyHKIUN

[Tonstue pynkunu. O61aCTh ONpeIeeHHs] © MHOKECTBO 3HaueHU! GyHKIuu. CriocoObl 3aaHus PyHKIIHA.
I'paduk Gynkuu. Urenue cBoiicTB pyHkuu 1o e€ rpaduky. [Ipumepsl rpadukoB GyHKINH, OTpaKarOIuX
peanbHbIE MPOLIECCHI.

@OyHKIUH, ONUCHIBAIOIINE MIPSIMYIO U 00paTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, UX rpaduku. OyHKINH
y = X2,y = x3, y = VX, y=|x|. [paduueckoe pemenne ypaBHeH il i CHCTEM YpaBHEHHIA.

9 KVIACC
Yuciia 1 BBIYHCICHUSA
PanmonanpHple 4Kclla, HppalMOHANbHBIE YHCIA, KOHEYHbIE M OECKOHEYHBbIE JECSTUYHBIE JpOOH.
MHOX€eCTBO JE€UCTBUTEIbHBIX YHUCENT, JIEHCTBUTENIbHBIE 4YHCIa KaK OECKOHEYHbIE JAECATUYHBIE JPOOH.
B3auMHO OJHO3HAYHOE COOTBETCTBUE MEKIY MHOXECTBOM JACHCTBUTEIBHBIX YHMCENI M KOOPAMHATHOU
MPSMOM.
CpaBHeHHE 1eHCTBUTENBHBIX YUCEN, apU(PMETUUECKUE IEHCTBUS C IEHCTBUTEIbHBIMU YHCIAMH.
Pa3mepbl 00bEKTOB OKPYXKAarOIIEr0 MUpa, JUIMTEIbHOCTh IIPOLIECCOB B OKPYIKAIOLIEM MUPE.
[TpubnnxEéHHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh Npubmmkenus. Okpyriaenue uucen. Ilpukuaka u oneHka
pE3yJIbTaTOB BBIYMCIICHUH.
YpaBHeHHd U HEPABEHCTBA
JInneliHoe ypaBHeHMe. Pemienne ypaBHEHNH, CBOAAIIMXCS K JIMHEMHBIM.
KBagparHoe ypaBHeHue. PemieHne ypaBHEHMH, CBOIAIIMXCSA K KBaJApPAaTHBIM. DUKBaJpaTHOE ypaBHEHHE.
IIpuMepsl perieHns ypaBHEHUN TPEThE U YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKUTEIIN.
Pemienue 1po6HO-pallOHAIBHBIX YpaBHEHUH. PelieHne TeKCTOBBIX 3a1ay anredpandeckuM MEeTO/I0M.
VYpaBHeHHE ¢ ABYMs MEPEMEHHBIMU U €ro rpaduk. Pemienue cucreM ABYX JMHEWHBIX YpPaBHEHUN C IByMs
IepeMeHHbIMU. Pemenne cucreM IByX ypaBHEHMHM, OJHO W3 KOTOPBIX JIMHEWHOE, a JpPYyroe — BTOPOU
creneHu. ['papuueckas MHTEpIIpeTallus CUCTEMbI YPAaBHEHUH ¢ ABYMS MIEPEMEHHBIMU.
Perienue TeKCTOBBIX 3ajjau aNredpandeckuM CrocoOOM.
YucnoBble HEPABEHCTBA U UX CBOMCTBA.
Pemrenne nuHENHBIX HEPABEHCTB C OJHOM NEpPEeMEHHON. Pemienne cucrem JIMHEWHBIX HEPABEHCTB C OJHOMU
nepeMeHHol. KBaspaTtHbie HepaBeHCcTBaA. [ padudeckas nHTEpIIpeTalisi HEPAaBEHCTB U CUCTEM HEPABEHCTB C
JBYMS [IEPEMEHHBIMU.
DOYyHKIUHT
KBanpatuunas ¢ynkuus, e€ rpagux u cpoiictBa. [lapabGona, KOOpAMHATHI BEpUIMHBI NapaboOJIbl, OChH
CUMMETPHUH NapadoJIbl.
I'padukn dyskmmii: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |x| , # ux cBoiicTa.
Yucii0BbIE 10CJI€10BATEIBHOCTH U MPOrPecCHH
[ToHATHE YUCIOBOM MOCIEAOBATENBLHOCTH. 3aJaHHE MOCIEI0BATEIbHOCTH PEKYPPEHTHOH (opmynoil u
¢dbopmyIoit N-To uieHa.
Apudmernueckas U reomeTpuueckas mnporpeccud. @opMmynbl N-T0  wieHa apupMETHYECKOW W
FeOMETPUYECKON MPOrpeCCHid, CYMMBI IEPBBIX N YIEHOB.
N3o0pakeHne wWIeHOB apu(PMETHYSCKON M TEOMETPHUYECKOW MPOrpPecCHil TOYKaMHW Ha KOOPIWHATHON
TJTOCKOCTH. JIMHEHHBIN U SKCIOHEHIUAIBHBIN poCcT. CII0KHBIE TPOLEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Pe3yJabTAaThl OCBOCHHS MPOTrpaMMbl yUeOHOT0 Kypca « Anredpa» XapaKTepu3yrTcs:

1) naTpuoTHYeCKOe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpPECA K MPOLIJIOMY U HACTOALIEMY POCCUKMCKON MaT€MAaTUKH, IEHHOCTHBIM OTHOLICHUEM
K JIOCTHKECHHUSIM POCCUMCKUX MAaTEMAaTHKOB M POCCHMCKOM MAaTEMAaTUYECKOM ILIKOJIBI, K HCIIOJIb30BAHUIO
3TUX JOCTUKEHUM B IPYrUX HayKax U MPUKIAJAHBIX chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIONHEHUIO OOS3aHHOCTEH Tpa)KIaHWHA M PEaM3allMd €ro TpaB, MPEJCTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOLEIYpP TPAKIAHCKOTO
oOmecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHHUIO 3THUECKUX MPOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHUEM JIOCTHKEHUM HAyKH, OCO3HAHMEM Ba)XXHOCTU MOPAIBbHO-3TUYECKUX
MIPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIINTAHME:

YCTAaHOBKOM HAa aKTUBHOE YYacTHE B PEIICHHUU NPAKTUYECKUX 3a/1a4 MATEMaTHYECKOW HaIlpaBJIECHHOCTH,
OCO3HAaHHWEM BAXHOCTH MAaTeMaTHYECKOro OO0pa30BaHHsA Ha NPOTSHKEHUM BCEW KH3HU ISl YCIENTHON
poecCHOHATLHOM JEATCIILHOCTH W Pa3BHTHEM HEOOXOAMMBIX yMCHHM, OCO3HAHHBIM BEIOODOM U
MMOCTPOCHUEM HWHAMBUIYATbHON TPAEGKTOPHUU OOpa30BaHUS M J>KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX OTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOITMOHATBHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MaTeMaTHYeCKHX OOBEKTOB, 3ajad,
PELIEHHH, paCCYKICHUIN, YMEHUIO BUJIETh MATEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpUEHTalMel B JCSITENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJICTaBICHUH OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U OOIIECTBA, MTOHUMAHUEM MaTEMaTHUYECKOW HAyKHU Kak
chepsl 4YeIOBEUYECKON NEATebHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYUMOCTH IS Pa3BUTHUS ITUBUIU3AIINH,
OBJIAJICHUEM SI3bIKOM MaTeMaTUKU M MaTEeMaTHYECKOM KyJIbTypOM Kak CpEeACTBOM IIO3HAHUS MHDA,
OBJIAJICHUEM MPOCTEHIIIMMHU HaBBIKAMU UCCIIEA0BATENbCKOM AESITENIbHOCTH;

6) pusuyeckoe BocnuTanue, GopMUPOBaHUE KYJIbTYPbI 310POBbsl U SIMOIMOHAJIBHOIO 0JIATONOJIYYHS:
TOTOBHOCTBIO MPUMEHAITh MAaT€MaTUYECKUE 3HAHWS B MHTEPECAX CBOETO 3JI0POBbS, BEAECHUS 310POBOrO
oOpasza XM3HH (310pOBOE MHUTaHUE, COATAaHCUPOBAHHBINA PEKUM 3aHATUI U OTABIXA, peryispHas pusndeckas
aKTUBHOCTb), C(hOPMHPOBAHHOCTHIO HABBIKA peIeKCUU, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO
K€ TIpaBa Ipyroro 4eI0BeKa;

7) 3K0JI0rNYecKoe BOCTIUTAHME:

OpUEHTAIlMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWM A pelieHus 3agad B 00JacTh COXPaHHOCTH
OKPY’KaloIllel Cpe/ibl, MIIAHUPOBAHUS TIOCTYIIKOB U OI[EHKHU MX BO3MOXKHBIX MOCIIEICTBUM AJI OKpYyXKarolen
Cpelibl, OCO3HaHHEM TII00aTbHOTO XapaKTepa SKOJOTUUECKUX MPOOIIeM U MyTeH NX PEIICHHS;

8) ajanTanus K M3MEHAIIUMCS YCJIOBUAM COLMATBHOM M IPHUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEOMNPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOE€H KOMIIETEHTHOCTH
gyepes MPaKTUYECKYI0 NEATENbHOCTh, B TOM YHCJIE YMEHUE YUYHUTHCS y APYTUX IoJel, mpuolOperath B
COBMECTHOM JICSITEIbHOCTH HOBBIE 3HAHUS, HABBIKH M KOMIIETEHIIUH U3 OMBITA IPYTHX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHWUU HOBBIX 3HAHUH, B TOM dYHCiIEe (HOPMYIUPOBATh HJIEU, TMOHATHSI,
TUMOTE3bl 00 00BEKTaX U SBICHUSAX, B TOM YHCIIE PaHEe HEU3BECTHBIX, OCO3HABATH Ie(DUIIUTHI COOCTBEHHBIX
3HaHUHU U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;



CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYallMI0, BOCIPUHHUMATH CTPECCOBYIO CHUTYaIMI0 KaK BBI3OB,
TpeOyIoUIMii KOHTpPMEp, KOPPEKTUPOBAaTh NPUHUMAEMble pELIeHUS U JeHCTBUS, (DOpMYIHpOBaTh H
OILICHUBATh PUCKU W MOCIIEACTBHS, (OPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHUBePCcAJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble JJoruueckue aecTBUs:

° BBISIBIIATH M XapaKTEPU30BaTh CYIICCTBEHHBIE IPHU3HAKH MaTEMaTHYECKUX OOBEKTOB, IOHSATHH,
OTHOIICHUN MEXIy MOHSATUSMHU, POPMYIUPOBATH ONPEACTCHUS MOHSATUH, YCTAHABINBATH CYIIECTBEHHBIN
MPU3HAK KJIacCU(HUKAIIMK, OCHOBAHUS JJI1 000OIICHUS U CPAaBHEHUS, KPUTEPUHU TTPOBOIMMOI0 aHAJIN3a;

° BOCIIPUHUMATh,  (QOPMYyJIMpOBaTH ¥  NPEoOpa3OBBIBATh  CYXKICHUSA:  YTBEPAUTEIbHBIE U
OTpHUIIATEIIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

° BBISIBJIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTUBOpEYHs B (DaKTax, JAHHBIX,
HAOIIOJICHUSAX U YTBEPKACHUSIX, MPeiaraTb KPUTEPUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;
° JenaTh BBIBOJABI C  HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W  HHIYKTHBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHU 110 aHAJIIOTUH;

° pa3bupath AOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPKIACHUU (TPSMBbIE U OT MPOTUBHOTO), IIPOBOAUTH
CaMOCTOSITENIFHO HECIIOJKHBIE JI0Ka3aTelbCTBA MaTeMaTUYeCKuX (DaKTOB, BBICTpanBaTh apryMEHTAlUIo,
MIPUBOJIUTH TIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBEIBATH COOCTBCHHBIE PACCYKICHHUS;

° BEIOMpaTh CHOCOO pelieHus ydeOHOW 3ajauu  (CpaBHHBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BEIOMpaTh HaH0O0JIeE TIOIXOISIINNA C YYETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciaenoBareabCKHe AeliCTBHS .

° MCIIOJIb30BaTh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH BOIIPOCHI,
bukcupyoIye MTPOTUBOpPEUHE, MPOOJIeMy, CaMOCTOSTENbHO YCTaHABIMBaTh KMCKOMOE | JaHHOE,
(dbopMHPOBATh TUMOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

° MPOBOJIUTH IO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIAHY HECIOXKHBIA SKCIEPUMEHT, HEOOJbIIoe
HCCIIEIOBAaHNE [0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXIy COo00i;

° CaMOCTOSITENIbHO  (OpPMYJUpPOBaTh OOOOIIEHUST W BBIBOABI 1O pe3yjbTaTaM MPOBEIEHHOTO
HaOIOJICHUsI, WCCJEIOBAaHMS, OIICHUBATh JOCTOBEPHOCTh TMOJYYEHHBIX pE3YyJIbTaTOB, BBIBOJIOB H
0000I1IeHHI;

° MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOLECCA, a TAKKE BBLABUTATh MPEANOIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIOBHSIX.

Padora ¢ undopmanueii:

o BBISIBJISITH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAILIMH, TaHHBIX, HEOOXOAUMBIX IJI PEIICHUS
3a/1a4u;
o BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMAaTU3UPOBAThb M HHTEPIPETHPOBATh HMH(MOPMALMIO PA3IUYHBIX

BUJIOB U (DOPM TNpeACTaBICHUS;

o BbIOMpaTh (GopMy MpeicTaBiieHUs MH(GOPMALMU U WUTIOCTPUPOBATh pelIaeMble 3aJauld CXeMaMH,
auarpaMMmaMM, HHOM rpadukoi 1 MX KOMOMHALMSIMU;

o OLICHMBAaTh HAAEKHOCTh HH(OpPMALIMM 1O  KPUTEPUSIM, MPEIJIOKEHHBIM  YUUTENEM WM
c(hOpMyJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIE 1efiCTBUSA:

o BOCIIPUHUMATh M (POPMYJIMPOBATh CYXKJIEHHUS B COOTBETCTBHM C YCIOBHSAMHU M IENSMHU OOILEHUS,
SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOIO TOYKY 3PDCHMS B YCTHBIX M IIMCBMEHHBIX TEKCTaX, HaBaTh
MOSICHEHMSI 110 X0y PELIEHU 3a1a4i, KOMMEHTHPOBATH MTOJIyYE€HHBIN pe3yJbTar;



. B X0JIe OOCYX/I€HUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOI TeMbl, IPOOIEMBbI, pelaeMon
3aJjauy, BBICKA3bIBaTh UJIEH, HAlIEJICHHbIE HA TIOUCK PELIEHHUs, COIIOCTABIISITh CBOM CYKICHHUS C CYXKACHUAMU
ApYTrUX Y4YacTHUKOB [uajiora, oOHapy>KHMBaTh pa3jM4YU€ U CXOJCTBO IO3UIUH, B KOPPEKTHOH (opme
(bopMyIHpOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;

o IPEICTaBISITh  PE3yJbTaTbl  pEIIEHUS  3aJadd, OJKCIEPUMEHTAa, UCCIEIOBAHMS, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3aJad Mpe3eHTAlMd U OCOOEHHOCTEH
ayJIUTOpUHY;

J IOHUMAaTh M HUCIIOJIb30BaTh IPEUMYLIECTBA KOMaHIHOW M MHIMBHUIYaJbHOM pabOThI IpU peLICHUH
y4eOHBIX MaTeMaTHYECKUX 3a/1a4;

J IPUHUMATh 11€Jb COBMECTHOM JESTEIbHOCTH, IIAHWPOBATh OPIaHU3ALMI0 COBMECTHON paloThl,
pacrpenenars BUIbl padoT, JOrOBapUBATHCS, 00CYKAATh MPOLECC U pe3yabTaT paboThl, 0000111aTh MHEHUS
HECKOJIbKUX JIIO/IEH;

o y4acTBOBATh B TPYMIIOBBIX (hopMax paboTsl (00CYKAeHUsI, 0OMEH MHEHUSIMH, MO3TOBbIE IITYPMBI U
JpYyTHUE), BBITOJIHATH CBOIO YaCTh pabOThl U KOOPIAMHUPOBATH CBOU ACUCTBUS C JPYTUMH YJI€HAMU KOMaH]Ibl,
OLICHHMBATh KaYeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM yUYaCTHUKAMU
B3aUMO/ICHCTBUS.

PeryasiTuBHBIe yHHBepcaibHbIe Y4eOHbIe AeiicTBHSA

Camoopranmszaums:

o CaMOCTOSITEJIbHO COCTaBJIATh IUIAaH, AJITOPUTM PELICHMsS 3a1a4u (MM €ro 4acTh), BBIOMpATh criocod
pelieHusi ¢ y4€TOM HMEIOIIUXCS PEecypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUI ¢ y4E€TOM HOBOW MH(pOPMALINH.

CaMOKOHTPOJIb, SMOLHOHAJIbHBIH HHTEJIEKT:

J BIaJeTh CcHoco0aMH CaMOIPOBEPKHM, CAMOKOHTPOJS Ipolecca U pe3ysibTara  pelieHHs
MaTEeMaTHUYCCKOH 3a1a4u;

o IIPEIBUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IIPU PELICHUH 3a7a4d, BHOCUTh KOPPEKTUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAllIEHHBIX OIIMOOK, BBIIBJICHHBIX TPYIHOCTEH;

o OLIEHUBATh COOTBETCTBUE pe3yJbTaTa JAEATENbHOCTU IOCTaBIEHHOW LETH U YCIOBUSAM, OOBSACHSITH
INPUYUHBI JIOCTH)KEHHUS] WM HEJOCTH)KEHUS LeNIM, HAaXOAWUTh OIIMOKY, JaBaTh OLIEHKY HPUOOpPETEHHOMY
OTIBITY.

NPEIMETHBIE PE3YJIBTATHI

K xoHIty 00yueHus B 7 Kjacce 00yJaronuiics MOJIyYHT CIeIyIOIIHe MPEAMETHBIE Pe3yIbTaThl:

Yucaa 1 BIYUCTIEHUS

BrinonHsaTe, coderas yCTHbIE W THUCbMEHHBIC NMPUEMBI, aprU(PMETUUYECKUE NEUCTBHUS C pallMOHAIbHBIMU
YHUCIaMH.

HaxoauTh 3HaUeHUs YHCTIOBBIX BBIPAKEHUH, MPUMEHATH pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI BEIUUCICHUS
3HAYEHUH IPOOHBIX BRIPAKECHUIA, COJIEPKAINX OOBIKHOBEHHBIE U IECATUYHBIE IPOOH.

[lepexonuTs OT OAHON (OpPMBI 3amHUCcHU 4YHCEN K JAPYyroi (mpeoOpa3oBbIBaTh JECATUYHYIO IpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B O€CKOHEUHYIO JECATUYHYIO APOOB).
CpaBHHBATh U yIOPSAI0YNBATH PAIMOHATBLHBIC YHCTIA.

OKpyridarh yncna.

BhINOAHAT, NPUKUAKY W OLIEHKY pE3yJbTaTa BBIYMCICHHUM, OLIEHKY 3HAYEHHI YHUCIIOBBIX BBIPAXKEHUH.
BrImoaHATE ACHCTBUSA CO CTETICHSIMU C HATYypaTbHBIMH TTOKA3aTEIISIMH.

[IpuMeHATh MpU3HAKU JETMMOCTH, PA3I0KEHHE HaA MHOXUTEN HATYPATbHBIX YHCEIL.

Pemiate npakTUKO-OpUEHTUPOBAHHBIE 33]]a4H, CB3AHHBIE C OTHOIIEHUEM BEJIUYHH, IPOMOPLHOHATBEHOCTHIO
BEJIMYUH, IPOLIEHTAMU, UHTEPIIPETUPOBATH PE3YyJIbTaThl PEUICHUS 3a/1a4 ¢ YYETOM OIpaHUYEHUN, CBSI3aHHBIX
CO CBOMCTBaMH PacCMaTPUBAEMBIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHU s



Hcnonp3oBare anreOpandyeckyro TEPMHHOJIOTHUIO U CHMBOJIMKY, HMPHUMEHATh €€ B IPOLIECCE OCBOCHMS
y4eOHOTr0 MaTepuara.

HaxonuTh 3HaueHMst OyKBEHHBIX BBIPDAKEHHUH MPU 33JJaHHBIX 3HAUEHUSIX IEPEMECHHBIX.

BrimonHATe mpeoOpazoBaHMs IENOT0 BBIPAKEHUS B MHOTOWIEH IPHUBEIECHHEM MOJOOHBIX ClIaraeMbIX,
pacKpbITHEM CKOOOK.

BbINONHATE YMHOXEHHME OJHOWICHA HAa MHOTOWIEH M MHOIOWIEHa Ha MHOTOWIEH, IPUMEHATh (HOpMyIibl
KBaJpara CyMMBbI U KBaJpaTa pa3HOCTH.

OcymiecTBIATh Pa3IOKEHHE MHOTOWICHOB Ha MHOXHTEIH C TIOMOIIBIO BBIHECEHHUS 3a CKOOKH 0OIIero
MHOYHTEJIS], IPYIIUPOBKU CJIaraeMblX, IPUMEHEHUS (POPMYJI COKPAILEHHOIO YMHOKEHHMSL.

ITpumensaTh npeoOpa3oBaHUsI MHOTOWIEHOB JJIS PELICHMs PA3IMUYHBIX 3a7ad U3 MaTeMaTHKH, CMEXHbBIX
IIPEAMETOB, U3 PEAIbHOM IIPAKTUKH.

Mcnonp30BaTh CBOMCTBA CTEMEHEH C HATYPaJbHBIMH [TOKA3aTeNIMU JUIs TPeoOpa30oBaHus BIPAKEHHM.
YpaBHeHMsI M HEPABEHCTBA

Pemarp nuHEWHbIE ypaBHEHHs C OJHOM IIEPEMEHHOM, NPUMEHsS IpaBWia Iepexofa OT HCXOIAHOIO
YpaBHEHUs K paBHOCHIIBHOMY eMy. IIpoBepsITS, SIBISETCS JIM YHUCI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METOIbI P PEIICHUH JIMHEHHBIX YPaBHEHUH U X CHCTEM.

[TonGupath mpuMepsl Map YUCe, ABISIOIINXCS PElICHUEM JIMHEHHOI0 YPaBHEHUS C IBYMs IEPEMEHHbBIMH.
CTpouTh B KOOPIAMHATHOM IJIOCKOCTH IpadUK JIMHEHHOIO ypaBHEHUS C JIByMs MIEPEMEHHBIMHU, MOJb3YsCh
rpaduKoM, IPUBOJUTH IPUMEPHI PEIICHNS YPaBHEHUS.

Pemrate cuctembl IByX THHEHHBIX YPaBHEHHH C IBYMSI IEPEMEHHBIMH, B TOM YHCJIE TPadUIECKH.
CocTaBiATh M pelaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JMHEMHBIX YPaBHEHHMH IO YCJIOBMIO 3aJayH,
UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M ITOJIy4E€HHBIN pe3yJIbTar.

DOyHKIUH

N300pakaTh Ha KOOPIAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 3aJaHHBIM KOOPMHATAM, JTy4YH, OTPE3KH,
MHTEPBAJIbl, 3alIMCHIBATh YUCIIOBBIC IPOMEKYTKH HA aIreOpanyeckoM si3bIKe.

OTMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH MO 33JaHHBIM KOOpIUHATaM, CTPOUTH IpapuKu JHMHEHHBIX
¢ynkuuii. CTpouTts rpaguk GyHKIUHN Y = |X|.

OnuceiBaTh € MOMOIIBIO (YHKIUI H3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMYMHAMU: CKOPOCTb, BpEMS,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

HaxonuTh 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduyeckuii crocod npeacTaBiIeHUs U aHaIu3a HHPOpPMAIH, U3BJIEKaTh U UHTEPIIPETUPOBATD
nH(OpPMALINIO U3 TPAPUKOB peabHbBIX MPOILIECCOB M 3aBUCUMOCTEH.

K koHIty 00y4yeHus B 8 kjacce 00y4aroImuiics MoJIy4uT Cleyrolne MpeAMeTHbIE pe3yIbTaThl:

Yuciia v BBIYHCTICHUSA

Hcnons30BaTh HavajdbHBIE NPEACTABICHHUS O MHOXKECTBE JIEHCTBUTENBHBIX YHCEN JUIl CPaBHEHHS,
OKpYTIJIEHUS U BBIYMCIIEHUH, N300pakaTh AEUCTBUTEIbHBIE YHCIa TOUKAMH Ha KOOPIAUHATHON MPSIMOI.
[TpumMeHATH MOHATHE apUPMETHUECKOTO KBaIPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIE KOPHH, UCIOJB3YsI MIPH
HEO0XO/IMMOCTH KaJbKYJISATOP, BBIIOIHATH IPeoOpa3oBaHus BHIPAXKEHUH, COAEPIKAIMX KBaApaTHbIE KOPHHU,
HCIIONIBb3Ys CBOMCTBA KOPHEH.

Hcnonp30Bath 3anucu OOTBITUX U MATTBIX YUCEN C TIOMOIIBIO JECATUIHBIX Apo0OeH u crenenei uncia 10.
Auredpanyeckue BbIpasKeHHs

[IpuMeHATH TOHATHE CTENEeHHM C LEeJIbIM I[OKa3aTeleM, BBIIOIHATh MPeoOpa3oBaHUsl BBIPAKECHUH,
COJIep KallMX CTENEHNU C LEIbIM IT0KA3aTEIEM.

BhINomHATE TOXKAECTBEHHBIE TPe0Opa30BaHMsl pallMOHAIBLHBIX BRIPAXKEHUN HA OCHOBE MPaBUJI IEHCTBUMN Hal
MHOTOYWJIEHAMH U aNre0pandeckuMu ApoOsiMH.

PacknanpiBaTh KBasipaTHbIN TPEXUIEH HA MHOXKUTEIH.

ITpumensaTh npeoOpa3oBaHMs BBIPAKEHUM MM PELICHUs pasIMYHbIX 3a/a4 M3 MaTeMaTHKH, CMEXHBIX
IIPEIMETOB, U3 PEaIbHON IIPAKTHUKHU.

YpaBHeHMsI M HEPABEHCTBA



Pemarp nuHeiHbIE, KBagpAaTHbIE YPAaBHEHHS W PAallMOHAJIBHBIC YPABHEHHs, CBOASAIIMECS K HUM, CHCTEMBI
IBYX YPaBHEHUH C IByMs [IEPEMEHHBIMHU.

IIpoBOANUTH NPOCTEHIINE UCCIAEAOBAHUSA YPABHEHWUM U CHUCTEM yPaBHEHHUH, B TOM YHUCIIE ¢ IIPUMEHEHUEM
rpadUecKuX MpeCcTaBIeHUN (YCTaHABIMBAaTh, MMEET JIM ypaBHEHHE WM CHCTEMa YPaBHEHUU peIIeHUs,
€CIIM UMEET, TO CKOJIBKO, U IIpoYee).

Ilepexoautk OT coBecHON (HOPMYIUPOBKHU 3a1auu K €€ anredpanyeckoi MOJIEIH ¢ MOMOIIBIO COCTABICHMS
YpPaBHEHUSI WM CHCTEMbl YpaBHEHHWI, HMHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M
IIOJIyYEHHBIN pe3yJIbTar.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [UIsl CPABHEHUS, OLICHKH, PEIIATh JIMHEHHBIE HEPABEHCTBA C
OJHOW TMEepeMEHHOW M MX CHUCTEMbl, JaBaTh TIpapUUECKyl0 WILIIOCTPALlMI0 MHOXECTBA peIleHU
HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKIUH

[ToHuMaTe ¥ MCHOJB30BATh (PYHKIIMOHAIBHBIC MOHATUS U SI3bIK (TEPMHUHBI, CHMBOJIMYECKUE 0003HAYCHUS),
OIIpeNIeJIATh 3HaUeHUe (PYHKIUH 10 3HAYSHUIO apIyMEHTa, OIIPeeATh CBOMCTBA QyHKIMH 11O €€ rpaduKy.
Ctpoutb rpaduKy dJIeMEHTapHBIX (QYHKIUH BHIA:

y =k/x,y =x2,y =x3,y = |X|, Y = VX, OIHCBIBaTh CBOICTBA YHCIOBO (ByHKIMH 110 e rpaduKy.

K xoH1y 00yueHus B 9 kiacce 00y4aromuiics MoJy4uT CiaeIyIoIIe PEIMETHbIE PE3YyIbTaThl:

Yuciia 1 BBIYHCICHUSA

CpaBHUBATh U YIOPSAOYMBATh PALIMOHAJIBHBIE U UPPALMOHAIILHBIE YHUCIIA.

Beimonsate apupmMeTnueckue NEHCTBUS C PalMOHAIBHBIMUA YHCIAMH, COYETass YCTHBIE M IHChMEHHBIC
PUEMBI, BBIIIOJIHATD BBIYUCIICHUS C HPPALMOHAIbHBIMU YUCIIaMHU.

Haxonute 3HaueHus CTENEHEW C LEIbIMH IOKA3aTesIMM U KOPHEW, BBIYMCIIATH 3HAYEHUS YHCIIOBBIX
BBIPAYKECHHUIA.

OKpyrisiTh AEMCTBUTEIbHBIE YUCIIA, BBIIOJHATH NPUKUIKY PE3yJIbTaTa BBIUMCICHHUM, OLEHKY YHCIIOBBIX
BBIPa)KCHU.

YpaBHeHNs U HEPABEHCTBA

Pemate nuHeiiHble M KBaJpaTHblE ypaBHEHHs, ypaBHEHHs, CBOAALIMECS K HUM, MpocTeiliue ApoOHO-
palMOHAIbHBIE YPABHEHUS.

Pemarp cuctemsbl ByX JIMHEMHBIX YpaBHEHUH C JIByMsl NEPEMEHHBIMH M CUCTEMBI JIByX ypaBHEHUH, B
KOTOPBIX OJTHO YPABHEHUE HE SBJISIETCS JTMHEHHBIM.

Pemiate TekcTOBBIE 332Ul AITreOpanYecKUM CIIOCOOOM € IMOMOIUIbIO COCTABJICHUS YPAaBHEHHS WIIH CUCTEMBI
JIBYX YpaBHEHUH C IByMs IEpEMEHHBIMHU.

[IpoBONTH MpOCTEMIINE MCCIAEAOBAHUS YPABHEHHMM M CHCTEM YpaBHEHHUH, B TOM YHUCIIE ¢ IPUMEHEHUEM
rpaduuecKux MpeacTaBIeHUN (yCTaHaBIMBaTh, UMEET JIM ypaBHEHHE WM CHCTEMa ypaBHEHHMH pellIeHus,
€CIIM UIMEET, TO CKOJIBKO, U IIpoYee).

Pemarp nuHelHble HepaBEHCTBa, KBaJpaTHbIE HEPAaBEHCTBA, M300pakaTh pELICHHE HEpPaBeHCTB Ha
YHUCJIOBOM MPSIMOM, 3aITMCHIBATh PEMICHHE C IOMOIIBI CUMBOJIOB.

Pemarp cuctemsl JTMHENHBIX HEPAaBEHCTB, CUCTEMbBl HEPABEHCTB, BKIIIOUAIOLIUE KBaJApPaTHOE HEPABEHCTBO,
n300pakaTh pelleHHe CUCTEMbl HEpAaBEHCTB HA YMCIOBOW NPSMOM, 3alHMCHIBaTh PELICHHE C IOMOIIBIO
CHUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA MPH PELICHUH PA3IMYHBIX 3a/1a4.

DyHKIUH

Pacrnio3HaBath (yHKIMHU M3y4eHHBIX BHUAOB. II0Ka3bIBaTh CXEMATHUYECKU PACIIONOKEHHE HAa KOOPIMHATHOM

mmockocTn rpadukoB Gynkimit Buma: y = kx, y = kx + b,y =kix, y=ax? +bx + ¢,y =x%, y=V%,y = |x|, B
3aBHCHMOCTH OT 3Ha4eHHUI K03((OULIMEHTOB, ONMHUCHIBATh CBOMCTBA (DYHKIIMH.

Ctpoutb M wu300pakaTh CXEMaTHUECKHM TpaduKd KBAAPATHUYHBIX (YHKLIMH, OMMCHIBATH CBOMCTBA
KBaJpaTUYHBIX QYHKLIUH 110 UX rpadukam.



Pacno3znaBate KBagpaTHyHylo (pyHKIHIO MO (Qopmysie, TPUBOIUTH MPUMEPHI KBAAPATUUYHBIX (YHKIMNA U3
peasbHOM JKU3HH, (PU3UKHU, TEOMETPHH.

YmncioBbIe NOCJ€10BATEILHOCTH U MPOrPecCHM

Pacrnio3naBath apupmMeTHIecKyIo 1 TeOMETPUIECKYIO IIPOTPECCUH MIPH PasHBIX crloco0ax 3aJaHus.
BbINoNHATE BBIYUCIIEHUS C HCHOJB30BaHHEM (QOpMyJT N-TO ujeHa apu(PMETHUECKON U TeOMETPUUYECKOM
MIPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh YiIeHBI MOCIEI0BATEIBHOCTA TOYKAMH Ha KOOPIUHATHOM TIIOCKOCTH.

Pemarp 3amaum, cBsI3aHHBIE C UYMCJIOBBIMHM IIOCIEIOBATEIBHOCTSAMM, B TOM YHCIE 3aJaud U3 PEaJbHOU
KHU3HU (C UCMIOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoaunuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM duekTpoHHbIE (LM (pPOBbLIE)
Ne i/mn Konrpoubusie IlpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
bub6nmoreka IIOK
1 Yucia 1 BeluuciaeHus. PanimonansbHbIe YUCiaa 25 2 https://m.edsoo.ru/7f415b90
bubnunorexa LIOK
2 AJITCOPAHHCCKHE BHIPAXKCHIA 27 1 https://m.edso0.ru/7f415b90
bubnunoreka LIOK
3 ¥ paBHeHHS U HEpaBeHCTRa 20 . https://m.edso0.ru/7f415b90
bubnunoreka LIOK
4 Koopwnatet n rpaguku. Gynxin 24 . https://m.edso0o.ru/7f415b90
bubmuoreka [{OK
5 IT 600 6 1
OFTOPCHHE 1 OBOLIEHHE https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6 0



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

KoauuecTBO 4acoB

JaeKkTpoHHbIe (HU(POBHIE)

Ne ni/m  HammeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl Kontpoabubie IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThbI
bu6mmoreka [IOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 1 https://m.edsoo.ru/7f417af8
9 Yucna u BeruncieHus. CTeneHsb ¢ LeIbIM 7 1 bubmuorexa [JOK
[OKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue Beipaxkenus. KBaapaTasiit 5 0 bubnuorexa [JOK
TPEXWIEH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BeIpakeHUs1. AnreOpandeckas 15 1 bubnnorexa [HOK
Ipo0b https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBa. KBagparHbie bubmuorexa [JOK
) 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
. bubmunorexa [JOK
6 . 13 1
VYpaBHenus u HepaBeHCTBA. CUCTEMBI ypaBHEHUN https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 .H 12 1
VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7fA17af8
bu6mmoreka [JOK
8 o .0 5
YHKIHH. LICHOBHBIC HOMATHA https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o 4 9 1
YHKUHH. TTHCAOBLIE QyHKUHAH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
10 TosTopenue 1 obodmenHe 6 L https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 8 0



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

KoauuecTBO 4acoB

Ne JaeKkTpoHHbIE (HU(POBHIE)
HaumeHoBaHue pa3aeioB U TeM MPOTrPaMMbl Konrpoabnsie IIpakruyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThbI
N bu6mmoreka [IOK
1 Yucna u BeruuciaeHus. J(eMCTBUTENIbHBIE YU CIIA 9 1 https://m.edso0.ru/7f419d08
9 YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS C OJJHOM 14 1 bubnnoreka [HOK
IIEPEMEHHOMN https://m.edso00.ru/7f419d08
. bubmuorexa [JOK
3 VYpaBHeHus v HepaBeHCTBA. CUCTEMbI YpPaBHEHUI 14 1 https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
4 YpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubmuorexa [JOK
) 1 1
> YHEHHH 6 https://m.edso0.ru/7f419d08
bu6mmorexa [IOK
4 1 1
6 HCJIOBBIE MOCIIEI0BATEIBHOCTH 5 httos://m.edsoo.ru/7419d08
. bu6mmorexa [IOK
7 [ToBTOpEeHnue, 06001IeHNe, ccTeMaTH3alusl 3HAHUI 18 1 https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0
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