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1. NOSACHUTEJIBHASA 3AIIUCKA

Anrebpa sBisIeTCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOIO 00IIero oOpa3oBaHUs: OHA
obecrieynBaeT M3y4YeHHUE APYTHX IUCIMILUIMH, KaK €CTECTBEHHO-HAyYHOTrO, TaK U T'yMaHUTApHOTO
LUKIIOB, €€ OCBOCHHE HEOOXOAMMO JUIs MPOAOJLKEHUS 00pa3oBaHUS U B MOBCEAHEBHOW >KU3HU.
PazButne y oOydwaroomuxcs HAy4YHBIX MPEJACTABICHUA O MPOUCXOXKACHUUM U  CYIIHOCTHU
anredpanvecknx adCTpaklnii, CIocoOe OTpaKEHUSI MAaTEMAaTUYECKOM HayKOH SIBJICHHI U MPOLIECCOB
B IIPUPO/JIE U OOIIECTBE, POJIM MATEMATUIECKOTO MOJICIIMPOBAHUS B HAYYHOM ITO3HAHHUHU U B IPAKTUKE
CrocoOCTBYET (HOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS U KQUECTB MBILIUICHUS, HEOOXOIUMBIX IS
ajlantanuu B COBpeMEeHHOM LudpoBoM oOmiectBe. M3yueHue anreOpsl oOecrieunBaeT pa3BUTHE
yYMEHHUs1 HaOJ0aTh, CPABHUBATh, HAXOIUTHh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU JEHCTBUSI U BBIBOJIBI, (HOPMYIHpPOBATH
yrBepkaeHus. OcBoeHHE Kypca aireOpbl OOecreyrMBaeT pa3BUTHE JIOTHUYECKOTO MBIIUICHUS
oOydaromuxcsi: OHM HCHOJb3YIOT NEAYKTUBHBIE W WHIYKTHUBHBIC pacCyXKICHHs, 000OIIeHHEe U
KOHKpETH3aIuIo, adCTparupoBanue u anajgoruto. O0yueHue anredpe mpearnoaaraeT 3HauuTeIbHBIN
00BEM CaMOCTOATEIBHON JAESITEILHOCTH 00YYaIOIIUXCsl, [IOATOMY CaMOCTOSITEIbHOE PELICHUE 3a/1a4
SBIISICTCS peaTH3aHeH AeATEIIbHOCTHOTO MPUHIUITA O0yYSHHS.

B cTpykType nporpamMmmbl yueOHOTO Kypca « Anredpay s OCHOBHOTO 00I1Iero oopa3oBaHus
OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOANYECKHEe NUHUH: «Yucia W BBIYUCICHHS,
«AnreOpanueckue BBIPAKEHUS», «YpaBHEHHs U HepaBeHCTBa», «DyHkiuuy. Kaxmas uz 3tux
COZIepPIKATEIbHO-METOJUUECKUX JIMHUI Pa3BUBACTCS Ha MPOTHKEHHM TPEX JIET M3YYEHHUs Kypca,
B3aMMOJICICTBYS C JPYTMMHU €ro JUHUSMHU. B xone u3ydeHus yuyeOHOro Kypca oOydaroluMmcs
MPUXOJUTCS JTOTMYECKH pacCyXIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBsI3M ¢
3TUM B IMporpaMMy y4eOHOTro Kypca «Anredpa» BKIIOYEHBI HEKOTOpPbIE OCHOBBI JIOTHKH,
MIPEJICTaBIICHHBIE BO BCEX OCHOBHBIX pa3Jieiax MaTeMaTHUECKOro 00pa3oBaHus M CIIOCOOCTBYIOIINE
OBJIa/IEHUIO 00YYaIOIIMMHUCS OCHOB YHUBEPCAIBHOTO MaTeMaTH4yecKoro si3bika. ConepareabHON U
CTPYKTYPHOH OCOOEHHOCThIO y4eOHOTO Kypca «Anre0Opa» SBISETCS €ro WHTETPHPOBAHHBIN
Xapakrep.

Coneprxanue TuHIHA «YuCIIa U BEIYUCICHUSD CITY>)KUT OCHOBOW JUIS TaTbHEHIIIET0 N3Y4YeHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y 00YYAIOIIUXCS JIOTHYECKOTO MBIIUIEHHSI, (JOPMHUPOBAHUIO
YMEHHUSI TIOJB30BAThCS aJITOPUTMAMH, a TaKkKe TPUOOPETEHHIO MPAKTUYECKUX HABBIKOB,
HEOOXOIMMBIX JJIs TOBCEITHEBHOM KU3HU. Pa3BuTHE MOHATHS O YUCIIE HA yPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHMs CBS3aHO C pPANMOHATBPHBIMH W HWPPANMOHAIBHBIMH YHCIaMH, (OPMHPOBAHUEM
MPEJICTABICHU O NEHCTBUTEIBHOM 4HCIe. 3aBeplIeHHEe OCBOCHMSI YMCIOBOW JTUHUHM OTHECEHO K
cpenHeMy o01eMy oO0pa30BaHHUIO.

Cogepxanue ABYX anreOpanuecKux JUHUHN — « Aredpandeckue BhIpaxeHHs» U «Y paBHEHUS
U HEpPaBEHCTBa» CMOCOOCTBYET (OPMUPOBAHMIO y OOydYaIOIIMXCS MaTEMaTHMYECKOIo armapara,
HEOOXOMUMOTO JJisi pelIeHHs] 3aJa4 MaTeMaTUKH, CMEXHBIX TPEIMETOB M  MPAKTHKO-
OPUEHTHPOBAaHHBIX 3amad. Ha ypoBHe OCHOBHOTO o0O0ImIero oOpa3oBaHHsS YYEOHBIM MaTepHal
TPYyNIUPYETCSI BOKPYT PAllMOHATBHBIX BRIpAXKEHUN. ANreOpa JeMOHCTPUPYET 3HAaUeHHUE MaTeMaTHKH
KaK sI3bIKa JIUISl TIOCTPOCHUST MATEMAaTHYECKIX MOJIEIIEH, OTIMCaHUS TPOIIECCOB U SIBICHUH PEaTbHOTO
Mupa. B 3amaum oOyueHuss anreOpe BXOISAT TakKe JallbHEWIee pa3BUTHE alTOPUTMHYECKOTO
MBIIUIEHHUS,, HEOOXOIUMOTO, B YaCTHOCTH, JJISI OCBOSHHS Kypca HH()OpPMATHKH, W OBJIAICHUE
HaBBIKAMU JENYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBaHue CHMBOJBHBIX (OPM CIHOCOOCTBYET
Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPUECTBY.

Cogepxanuvie  (yHKIMOHANBHO-TpaQUUECKON  JTUHUHM  HAIEJICHO HA  IOJTYy4YCHHE
o0ydJaronuMucs 3HaHUN 0 (QYHKIHUAX KaK BaXHEHIIEH MaTeMaTHYECKONW MOJICIH JJIsi ONMUCAHUS U
HCCIIEIOBaHMsI Pa3HOOOPA3HBIX MPOLIECCOB U SBJICHUN B IpUpo/ie U obuiecTBe. Mzyuenue matepuana
CTIOCOOCTBYET Pa3BUTHIO y OOYYAIONIMXCS YMEHHS WCIIONB30BaTh PA3IMYHBIC BHIPA3UTEIbHBIC



CpeICcTBa s3bIKa MaTeMaTHKU — CJIOBECHbBIE, CHUMBOJHMYECKHE, Tpaduyeckue, BHOCUT BKJIAI B
(dhopMUpOBaHHE TIPEIICTABICHHUIA O POJIM MATEMATHKU B Pa3BUTHH IUBUIN3AIUU U KYJIbTYPHI.
CormnacHo yueOHOMY IUIaHy B 7—9 Kiaccax M3y4aeTcsl y4eOHbIH Kypc «Anredpay, KOTOphId
BKJIIOYAET  CIIEAYIOIIME OCHOBHBIE pas3ieibl  coiepxaHus: «YUucia W BBIYUCICHUSY,
«AnreOpanueckre BhIpaKEHUs», « Y paBHEHUS U HEPaBEHCTBa», « DyHKIUNY.
Ha u3ydenue yuebHoro kypca «Anredpa» oroautcst 306 yacos: B 7 kinacce — 102 yaca (3
yaca B Hezeno), B 8 kimacce — 102 vaca (3 yaca B Heaento), B 9 kiracce — 102 yaca (3 gaca B Henenio).

2. COJAEPKXAHUE OBYYEHUS
7 KJIACC

Yucna v BbIYMCICHUSA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0 OT OJHOM (OpMBI 3anicH Jpodeit K Jpyrou.
[lonsiTHE palMOHAIBHOIO YHWCIA, 3allMCh, CPAaBHEHME, YNOPSANOYMBAHME DPALMOHAIBHBIX YHUCEI.
Apudmernueckre IeicTBUs ¢ pallMOHAIbHBIMU yKciIamMy. Pelenue 3a1a4 U3 peaabHON IPAKTUKU Ha
4acTH, Ha JIpOOH.

Cremnenb ¢ HaTypalbHBIM IIOKAa3aTEJIEM: OIpe/eieHHEe, MPeoOpa3oBaHUE BBIPAKEHUN Ha
OCHOBE OIIPEIeNICHHS], 3aUCh 00JbIINX uncell. [IponeHTsl, 3anucy NPOLEeHTOB B BUJE APOOH U ApOOH
B BHJIE ITPOLICHTOB. Tpy OCHOBHBIE 3a/1a4M HA IIPOLIEHTHI, PEIIEHUE 33/1a4 U3 PEAIbHOU ITPAKTHUKHU.

[TpuMeHeHrEe NPU3HAKOB IE€IMMOCTH, Pa3JI0KEHUE HA MHOXKUTEIN HATYPaJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 00paTHasi MPONOPLIMOHATIBHOCTH.
Anredpanyeckne BbIPaKeHUs

IlepemMeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHUS C IMEpeMEHHOM. JlomycThMmble 3HAYEHHS
nepeMeHHbIX. [IpescTaBieHre 3aBUCUMOCTH MKy BeJTMUMHAMU B BUJIe (hopMyibl. Beraucienus no
¢dopmynam. [IpeoOpa3oBanrie OyKBEHHBIX BBIPQXKEHU, TOXK/IECTBEHHO PaBHbIE BBIPAXKEHHU S, IPaBUIIa
npeoOpa3oBaHusl CyMM M IPOM3BEAEHUI, MpaBUiIa PACKPBITUS CKOOOK M MPUBEAEHUS MOA0OHBIX
CJIaraeMbIX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM.

OpHownenbl U MHoOrousneHsl. CreneHb MHOrowieHa. CiokeHue, BbhIUMTAaHUE, YMHOXKEHUE
MHOTrouwieHOB. DopMyJbl COKpAlIEHHOIO YMHOMKEHHMs: KBaJApaT CyMMBI M KBajpaT pPa3HOCTH.
®opmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH.

YpaBHeHHd U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IpaBHJia IMpeoOpa3oBaHUS ypaBHEHUS, PAaBHOCHIBLHOCTb
YPaBHEHHUH.

JInneliHOE ypaBHEHUE C OJTHOM IEPEMEHHOM, YMCII0 KOPHEHN IMHEHHOTO YPaBHEHHUs, PEILICHNE
JUHENHBIX ypaBHeHHH. CoCTaBlIeHHE ypPaBHEHUH 10 YCIIOBUIO 3a/1a4l. PeleHne TeKCTOBBIX 3a/1a4 ¢
MMOMOIIBIO YPABHEHHI.

JluneliHoe ypaBHEHHE C JBYMs NEepeMeHHBIMH M ero rpaduk. Cucrema ABYyX JTUHEHHBIX
ypaBHEHUW C JBYMs TEepEeMEHHBIMHU. PelieHue cucteM ypaBHEHUH CIOCOOOM TIOJICTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ IOMOIIBIO CUCTEM YPaBHEHUM.

DOYyHKIUHT

Koopaunara Touky Ha nnpsiMoii. YuciioBele npoMexXyTKU. PaccTosiHre MEX Ty ABYMs TOUKaMU
KOOPJIMHATHON IPSIMOIA.

[TpsamoyronbHas cucrema koopauHar, ocu OX u Oy. AOcmucca u opAMHaTa TOYKHM Ha
KOOpAWMHATHOM IutockocTH. Ilpumepsl rpadukoB, 3agaHHBIX ¢GopMmynamMu. YUYrteHue rpapukoB
peanbHbIX 3aBUcuMoOcTel. [lonsatue Qynkuun. I'paduk Qynkiun. CpoiictBa ¢pyHkuui. Jluneinas
bynukiyst, e€ rpaduk. I'padux Gynkuuu y = |X|. [paduueckoe peleHne JTUHEHHBIX ypaBHEHHH U
CUCTEM JIMHENHBIX YPABHEHUN.



8 KJIACC

Yuciia u BBIYMCTICHUS

KBanmparaelii koperb u3 uwcna. lloHsarue 00 wuppanwoHanbHOM uuche. JlecaTnyHbie
NpUOIMKEHNs UppalMOHAIBHBIX yKcend. CBoiicTBa apu(MeTHUEeCKHUX KBaJpaTHBIX KOPHEH M HX
IpUMEHEHHE K TIPe00pa30BaHUIO YUCIOBBIX BHIPAXKEHUHN M BHIYMCICHUSAM. JleCTBUTEIBHBIC YUCTIA.

CreneHs ¢ 1ebIM IOKa3arenaeM u e€ cBoiicTsa. CTaHJapTHas 3aliCh YHUCIIA.
Auredpanyeckue BbIpasKeHUs

KBagparHblil TPEXUWIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWMCTBO anreOpamveckoil npobu. CrokeHwue,
BBIUUTAHUE, YMHOXCHHE, AEJCHHE anreOpamueckux apodOel. PammoHanmbHbIE BBIDOKEHHS M HUX
npeoOpa3oBaHue.

YpaBHeHusi 1 HepaBeHCTBA

KBangpatHoe ypaBHeHMe, (opMyia KOpHEH KBaJpaTHOro ypaBHeHMs. Teopema Buera.
Pemenue ypaBHEHHH, CBOIALIMXCA K JUHEHHBIM UM KBajgpatHbiM. [Ipocreiimme apoOHO-
paloHaIbHbIE YPABHEHUS.

['paduueckas MHTEpIpeTals ypaBHEHUH C JABYMs NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YPaBHEHUN C ABYMs II€peMEHHBIMU. IIprMepsl penieHnst CuCTEM HENMHEWHBIX YPAaBHEHUH € IByMs
[IEPEMEHHBIMH.

Perienue TekCTOBBIX 3ajjay anreOpandeckuM CrocoOoM.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCMIIBHOCTH HEPABEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IepeMeHHON. CHCTEeMBI JINHEHHBIX
HEPABEHCTB C OAHOW IIEPEMEHHOM.

DOyHKIUH

[Tonstne ¢ynkumu. OOMaCTh ONpeneeHUus] ¥ MHOXKECTBO 3HaueHHi (yHKImH. CriocoOb!
3amaHus QyHKIHI.

I'paduk pynkuuu. Yrenue cBoilcTB pyHKUMU 110 €€ rpaduky. [Ipumepsl rpadukoB QyHKIMIA,
OTpa’KAIOIINX peabHbIE IPOLECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSMYI0 U OOpaTHYIO MPOINOPLUOHAIBHBIE 3aBUCHMOCTH, HX
rpadukn. Oynkmun y = X2, y = x3, y = VX, y=|X|. ['padudeckoe perieHne ypaBHEHHHA U CHCTEM
YpaBHEHUM.

9 KJIACC

Yuciia 1 BBIYHCTICHUSA

PannonanbHble yKcna, WppalMOHATbHBIE YMCIIAa, KOHEYHbIE U OECKOHEYHbIE JEeCSITHYHBIE
ApoOu. MHOXKeCTBO 1eHCTBUTEIBHBIX YUCEN, AEUCTBUTEIbHBIC YK CIIa KaK OECKOHEUHBIE 1eCATHUHBIE
npobu. B3anMHO OJHO3HAUYHOE COOTBETCTBUE MEXKIAY MHOXKECTBOM JCHCTBUTENBHBIX YHCENT U
KOOPJAMHATHOU IIPSIMOA.

CpaBHeHuE [I€HCTBUTENBHBIX 4YHCEN, apupMeTHUecKHe AEUCTBHUS C JAEWCTBUTEIbHBIMU
YUCJIAMH.

Pa3meprl 00bEKTOB OKPYKAIOIIETO MUPA, JUIMTEILHOCTD IPOLIECCOB B OKPY>KAIOLIEM MHpE.

[TpubnmxEéHHOE 3HA4YEHHWE BEJIWYHMHBI, TOYHOCTh MpUONMIKeHUs. OKpyIJIeHHEe Yuced.
[Ipuknaka u OLeHKa pe3yJIbTaTOB BIYUCIICHU.
YpaBHeHHs U HEPABEHCTBA

JInneliHoe ypaBHeHuMe. PemieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBanpartHoe ypaBHeHHe. PenieHre ypaBHeHUH, CBOASAIIMXCS K KBaJpaTHBIM. bukBanpaTHoe
ypaBHeHue. [IpuMepsl pemieHuss ypaBHEHHHW TpPETbEe M 4YETBEPTOM CTENEHEH pa3iloKEHHEM Ha
MHOXUTEIH.



Pemenue apoOHO-parimoOHAIBHBIX YpaBHEHUM. PellieHne TeKCTOBBIX 3a/1ay anreOpandeckum
METOJIOM.

VYpaBHeHHE ¢ JIByMs IME€PEMEHHBIMH U ero rpaduk. PemeHue cuctem IBYX JMHEHHBIX
YPaBHEHUH C ABYMs IIEpEMEHHBIMU. PellleHre CUCTEM IBYX YpPaBHEHUH, OHO U3 KOTOPBIX JIMHENHOE,
a Jpyroe — BTOpod creneHu. ['padumueckas HMHTEprpeTanuss CUCTEMbl YpPaBHEHUH C JBYMs
[IEPEMEHHBIMHU.

Perienue TekCTOBBIX 3ajau anreOpanyeckuM CrocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHEMHBIX HEPaBEHCTB C OAHOM NepeMEeHHOW. PemeHue cucreM JHMHEMHBIX
HEpaBEHCTB C OJHOW mepeMmeHHOW. KBanmparHeie HepaBeHcTBa. ['paduueckas uHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOyHKIUH

KBagpatnunas ¢ynkuus, e€ rpadpuk u cpoiictBa. Ilapabona, kKoOpauHATBI BEPLIMHbI
apaboJibl, 0Ch CHMMETPHUH MapadOJIbL.

I'paduxn dyskmuit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicTBa.
YuciioBbIe 0CJI€10BATEIBHOCTH U NPOrPECcCUH

[TonsiTe 4YMCIIOBOM NOCIENOBATEIBHOCTH. 3aJaHME IOCIEN0BATEIbHOCTH PEKYPPEHTHOU
dbopMmytoit u popmyIioii N-ro wieHa.

Apudmernueckas 1 reomerpuyeckas nporpeccuu. @opmyiibl N-ro 4jaeHa apupmMeTudecKon u
Tr€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHre 4I€HOB apU(PMETHYECKOM M TIeOMETPUUYECKOM Nporpeccuil ToukaMu Ha
KOOpPJIMHATHOM TIOCKOCTU. JINHEHHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE POIIEHTHI.

3. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS ITPOT'PAMMBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuHOCTHBIE pPe3yJIbTAaThl OCBOCHHS MPOrpaMMbl yUeOHOI0 Kypca «Anredpay XapaKTepu3yOTCs:
1) naTpuoTHYeCKOE BOCIINTAHHE:

MPOSIBIEGHUEM HHTEpeca K MIPOIUIOMY M HACTOSIIEMY POCCHUHCKONM MaTeMaTHK{, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHSIM POCCUNCKUX MAaTEMATUKOB U POCCUICKOM MaTEMaTHYECKOM IIKOJIBI, K
HCIOJIb30BAaHUIO 3TUX JOCTUKEHHUM B IPYrUX HayKax M MPUKIAAHBIX chepax;

2) rpaIaHCKoOe U 1yXOBHO-HPABCTBEHHOE BOCIIUTaHHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00S3aHHOCTEN I'paX</IaHiHA U peajn3allly ero npas, IpeCTaBICHUEM
O MaTeMaTHYeCKHMX OCHOBaX (YHKIHMOHHPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJIECHUH, HpOLETyp
TPaKJIaHCKOT0 001IecTBa (HarpuMep, BIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO 3THUECKHUX
npo6JieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTH)KEHUI HayKH, 0CO3HAHHEM BaKHOCTHU
MOPaIbHO-3TUUYECKUX MPUHLHUIIOB B I€ATEILHOCTH YUEHOTO;

3) TpynoBOe BOCIINTAHME:

YCTAaHOBKOW Ha AaKTUBHOE YydYacTHE€ B pEIICHWH MPaKTHUYEeCKHX 3aJad MaTeMaTH4eCcKOon
HaNpaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTHUYECKOro OOpa3oBaHMs Ha TNPOTSIKEHUU Beei
KHU3HU JUISl yCIIEUTHOW NMPO(EeCCHOHANBHON IEesTeNbHOCTH M PAa3BUTHEM HEOOXOAMMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM MHIUBUAYaTbHONU TPAEKTOPUU 0O0pa30BaHUS M KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIIMOHAJIBHOMY U 3CTETUYECKOMY BOCHPHUSITHIO MaTEMaTHUYECKUX OOBEKTOB,
3aJ1a4, pelIEHU !, pacCyKACHUM, YMEHHIO BUIETh MaTEMATUUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;
5) HeHHOCTH HAYYHOI0 MO3HAHUSA:



OpHUEHTAIlMel B JIEATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HAy4YHBIX MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPO/IbI U 0011eCTBA, TOHUMAaHUEM MAaTEMAaTHUYE€CKON HayKu
KaK cQepbl YeIOBEYECKOW EeATENbHOCTH, JTaloB €€ pa3BUTHS M 3HAYUMOCTU Ui Pa3BUTHUS
LUMBWIN3AIMHU, OBJIAJICHUEM SI3bIKOM MAaTEMaTHKH U MaTEMaTHYECKOM KYJIbTYpOH KaK CPeICTBOM
MO3HAHUS MHUPa, OBJIAJCHUEM MTPOCTEHIINMU HABBbIKAMU HCCIIEI0BATEIbCKOM NESTEIbHOCTH;

6) ¢usunueckoe Bocnutanue, (GopMHpOBaAHMEe KYJIbTYPbI 310POBbS W 3MOLHOHAJLHOIO
0J1aronoJTyyus:

TOTOBHOCTHIO TPUMEHSTh MAaTEMAaTHUYECKUE 3HAHMUS B MHTEpPECaX CBOETO 370pPOBbs, BEICHUS
3I0pOBOr0 00paza >KM3HH (310pOBOE NMHUTAHHE, COATAHCUPOBAHHBIA PEXHUM 3aHITUA M OTHAbIXA,
perynsipHas (pusnueckasi aKTUBHOCTH), C(HOPMUPOBAHHOCTBIO HaBBIKA pe(IEKCUH, MPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eaoBeKa;

7) 3K0JI0rMYeCcKoe BOCIIUTAHME:

OpHUEHTAIlMel Ha MPUMEHEHUE MaTeMaTHUeCKUX 3HAHUM JIJIS pellieHus 3a/1a4 B 00JIaCTH COXPAHHOCTHU
OKPY’KaIOIIEeH CpeJbl, TUIAHUPOBAHMS TOCTYNKOB W OIEHKH WX BO3MOJKHBIX TMOCIEICTBUN st
OKpYKarollel cpeibl, 0OCO3HaHUEM IJI00ANBFHOTO XapakTepa 3KOJOTHYECKUX MpoOiIeM U MyTed ux
penieHus;

8) ajanTanmus K M3MEHAIIUMCS YCJIOBUSM COLMATbHOM M PUPOJAHOM Cpebl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBUSX HEONPENEIEHHOCTH, TOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO NESATENIbHOCTb, B TOM YHCJIE YMEHHUE YUYUTHCS Yy JPYTHX
JII0JIeH, MPpUOOpEeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIE 3HAHUS, HABBIKH U KOMITIETCHIIMH U3 OTIHITa
APYTHUX;

HE0OXOIUMOCTHIO B ()OPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4ncCie (OPMYIIHPOBATH UICH, TIOHSATHS,
TUNOTE3bl 00 O00bEKTaxX M SIBJICHHSIX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh NEHUIUTHI
COOCTBEHHBIX 3HAHUI M KOMITETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAaIUI0 Kak
BBI30B, TpPEOYIOMUI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U JeHCTBUS,
(GbopMyIHUpOBaTh U OIIEHUBATH PUCKHU U MOCIECTBUS, POPMUPOBATH OTIBIT.
METANPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUSA

Ba3oBble jlornyeckue AeiCTBUA:

o BBISIBJISITH U XapaKTEpHU30BaTh CYIIECTBEHHbIE INPU3HAKKM MaTE€MaTHYECKHX OOBEKTOB,
MOHSTHM, OTHOLIEHUH MEXIy MOHATUSAMH, (POPMYJINPOBATh OIpE/IeICHHs IOHATUH, yCTaHABIUBATh
CYILIECTBEHHBIN IMPU3HAK KIACCHU(PUKALMU, OCHOBAaHUS NJs 00OOIIEHUS M CPAaBHEHUS, KPUTEPUHU
IIPOBOJMMOI0 aHAJIN3A;

L4 BOCIIPUHUMATD, (I)OpMy'J'II/IpOBaTB u Hp606p330BLIBaTB CYKACHUA: YTBCPAUTCIIBHBIC U
OTpULATCIIBHBIC, CANHUYHBIC, YACTHBIC U O6H_II/IC, YCJIOBHBIC;
L4 BBIABJIATE MAaTCMATUYCCKHUEC 3aKOHOMCPHOCTHU, B3aUMOCBSA3UM W MNPOTUBOPCHUA B (I)aKTaX,

JAHHBIX, HAOIIOCHUSX U YTBEPXKICHUAX, peJlaraTb KPUTEPUU JJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN
U IPOTUBOPEYHIA;

o JienaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKM, ACAYKTMBHBIX M MHIYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3AKIFOUEHUH 0 aHAJIOTHH;
o pa3dupatrh J0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEP)KIEHUH (MpsIMble M OT MPOTHUBHOIO),

MPOBOANTH CAMOCTOSITENTLHO HECIIOKHBIE JJOKa3aTelIbCTBA MaTeMaTH4ecKuX (aKTOB, BHICTPAUBATH
apryMeHTallM0, MPHUBOJIUTh TPUMEPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

° BBIOMpaTh CIIOCO0O pelieHus yuyeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanOoJiee MOAXOASAIMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarebckue JeHCTBYSA.



o UCIIOJIb30BaTh BOIPOCHI KaK HCCIEIOBATCIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH
BOTPOCHI, (PUKCHPYIONIUE MPOTUBOPEUHE, IPOOIEMY, CAMOCTOSATEIILHO YCTAHABIMBATh UCKOMOE U
JTaHHOE, OPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE,

o MPOBOAMTH TI0 CAMOCTOSATEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIA OSKCIICPUMEHT,
HEOOJBIIOE WCCIEAOBAHHE II0 YCTAaHOBICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKy COOOi;

o CaMOCTOSITENIbHO (hOPMYJIMPOBATh OOOOIICHUS W BBIBOJBI IO Pe3yJibTaTaM IPOBEACHHOIO
HAOJIIOICHHUS, UCCIICJOBaHMs, OICHUBATh JOCTOBEPHOCTh MOJYYCHHBIX PE3YJIbTATOB, BBIBOJOB U
000011IeHMI;

o IIPOrHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOIECCa, @ TAK)KE BBIIBUTATh MPEAMIOIIOKECHHS O €ro
Pa3BUTHH B HOBBIX YCJIOBHUSX.

Pab6ora ¢ undopmanmueii:

o BBISIBJISITH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMALMH, NaHHBIX, HEOOXOTUMBIX JUIS
pellIeHus 3a/1auu;

o BBIOMpPATh, AHAIM3HPOBATH, CHCTEMATH3MPOBATH M HMHTEPIPETUPOBATH HH(OPMAIIIO
pa3IMYHBIX BUJOB U (POPM MpeACTABICHHUS;

o BbIOUpaTh (hopMy mpeacTaBieHUs HWHOOPMALMKA W WUIIOCTPUPOBATH pellaeMble 3ajauu
CXeMaMH, IuarpaMMamMu, UHOU rpaduKoi U UX KOMOUHALIUAMU;

o OLICHUBATh HAAEKHOCTh HMH(OpPMAMM MO KPUTEPHSIM, NPEIJIOKCHHBIM YUUTEIEeM WU

cOpMyITHPOBaHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIE y4eOHbIE 1eiiCTBUS:

J BOCIIPUHUMAaTh U (HOPMYJIHMPOBATH CY)XICHHS B COOTBETCTBUM C YCJIOBUSMH U LEISAMHU
O6HI€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIpaKaTb CBOIO TOUKY 3pCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAaX,
JlaBaTh MOSCHEHMSI 10 XOY PELICHUs 3a71a4l, KOMMEHTUPOBATh [10JyUYEHHbII pe3yJIbTar;

J B XO/ie¢ O0CYXJeHHs 3a/laBaTb BOIPOCHI 0 CYILECTBY OOCYXIaeMOH TeMbl, IpOOIeMbl,
pemaeMoﬁ 3aaa4yMd, BBICKA3bIBaTb HACHU, HALCJIICHHBLIC HA ITOHMCK PCHICHUA, COIMOCTABJIATH CBOU
CYXKJIEHHUS C CYXJIEHUSAMH JPYTUX YYaCTHHKOB JHaNora, oOHapyXHBaTh pPa3U4ue M CXOJACTBO
MO3ULMH, B KOPPEKTHOU (popMe (HOpMyIHpOBaTh pa3HOTIIACHS], CBOM BO3PAKEHUS;

L NpEACTAaBIATEL PE3YJIbTAThI PCHICHUA 3adadu, OSKCICPUMCHTA, HCCICAOBAaHHWA, ITPOCKTA,
CaMOCTOSITENIbHO BbIOMPATh (hopMaT BBICTYIUIEHHUS C Y4ETOM 3aJad MpPE3eHTAUN U 0COOCHHOCTEH
ayJIUTOpUH;

o NOHMMATh M MCHOJIb30BaTh MPEUMYIIECTBA KOMAaH/IHON M WHIUBUAYaIbHOM pabOThHl MpuU
peleHnH yueOHbIX MaTeMaTHUECKUX 3ajiay;
o IIPUHUMATh 1E€JIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPraHU3alUI0 COBMECTHOM

paboThl, pacupeensTh BUIbl padOT, JOrOBAPUBATHCS, 00CYXIaTh MPOLECC U pe3yNbTaT padoThI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

J y4acTBOBaTh B I'PYHNOBBIX (opmax palOoThl (00CYXIeHHsS, OOMEH MHEHHMSIMH, MO3TOBBIE
IITYPMBI U JPYTHUE), BHIMOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JICHCTBHS C IPYTUMHU
qJieHaMA KOMAaH[bI, OIEHMBATh KadeCTBO CBOETO BKJIaZa B OOMIMHA TPOAYKT TIO KPHUTEPHSIM,
c(OpMyITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PerynsiTuBHbIC yHUBEpCAJIbHbIC y4eOHbIE 1eiiCTBUSA

Camoopranu3anmus:

. CaMOCTOSITENIFHO COCTABJIATh IUIAH, AITOPUTM PELICHUs 337a4M (MM €ro 4acTh), BHIOMpATh
croco®d pemeHHss C€ y4€TOM HMEIOLIUXCA PEeCcypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ yU€TOM HOBOM HH(pOpMAIIHH.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJIEKT:

o BJIQJIETh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTpPOJS IMpolecca W pe3ysibTaTa pelleHus
MaTeMaTHYeCKOH 3a1auu;



o NpPEABUACTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHKHYTh MpH PEIICHUH 3aJa4d, BHOCHUTH
KOPPEKTHUBBI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAMIEHHBIX OIMIMOOK, BHISIBICHHBIX
TPYJAHOCTEH;

o OLICHUBATh COOTBETCTBUE pE3yJbTaTa [EATEIbHOCTH IMOCTaBICHHON IeId U YCJIOBHSIM,
OOBSICHSITh MPUYHHBI JTOCTHXKEHUS WIM HEJIOCTYIKCHUS IENH, HAXOJUTh OIIUOKY, JaBaTh OICHKY
MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJBTATDI

K koH1y 00yuenus B 7 kjacce 00y4yaroIuics MOJIy4UT CIEAYIOIINE IPeAMETHbIE pe3yIbTaThl:
Yucna v BbIYHCICHUSA

BbimonHATe, coyeras yCTHble M NHCbMEHHbIE HNpUEMBI, apudMeTHuecKue AEHCTBUS C
palOHaIbHBIMU YU CIIAMHU.

HaxonuTh 3Ha4YeHHs YUCIOBBIX BBIPAKEHHH, MPUMEHATH pazHOOOpa3Hble CHOCOObI M HPUEMBI
BBIUUCIICHUS 3HAYCHUI APOOHBIX BBIPAKEHUH, COIEPKAIINX OOBIKHOBEHHBIE M IECITUYHBIE TPOOH.
Ilepexoaute OT OAHOM (OPMBI 3aNUCU YMCEN K APYroi (mpeoOpa3oBbIBaTh JECATHUUHYIO JpOOb B
OOBIKHOBEHHYO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUIHYIO IPOOB).
CpaBHUBATh U YIOPSAJ0YMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINOMHATE NPUKUIAKY W OLEHKY pe3yJbTaTa BBIUUCICHHWM, OLEHKY 3HAUYE€HUN YHCIIOBBIX
BbIpaKCHUI. BBINOIHATE AEMCTBUSI CO CTENIEHSMHU C HATYPAJIbHBIMU [10KA3aTEISIMHU.

[IpyMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYpPaJIbHBIX YHCEIL.

Pemlate  mpakTUKO-OPHEHTHPOBAHHBIE  33Ja4d, CBSA3aHHBIE C  OTHOLICHHEM  BEIWYMH,
IIPONOPLIMOHAIBHOCTBIO BEJINYMH, ITPOLIEHTAMU, HHTEPIIPETUPOBATh PE3YyJIbTaThl PELIEHUS 3a7a4 C
y4€TOM OIpaHUYEHMH, CBA3aHHBIX CO CBOWCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs

Hcnonp3oBath aredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B IIPOLIECCE OCBOEHUS
yueOHOro MaTepuaa.

Haxoauts 3HaueHns OyKBEHHBIX BbIPAXKEHUIN IIPU 3aJJaHHBIX 3HAUEHUSX TIEPEMEHHBIX.

BoimonHATe npeoOpa3zoBaHMs 1IEJIOTO  BBIPAKEHUS] B MHOTOYIEH NPUBEICHHEM IOJ0OHBIX
CllaraéMblX, paCKpbITUEM CKOOOK.

BBINOMHATE YMHOXKEHHME OJHOYJIEHA Ha MHOTOYJIEH M MHOTOWIEHAa HA MHOTOWIEH, NPUMEHATh
(hopMyIbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyIecTBIATh Pa3/IoKEHHE MHOTOWIEHOB HA MHOXHUTEIM C MOMOILIBIO BBIHECEHHS 3a CKOOKH
00IIero MHOXKUTES, TPYNITUPOBKY ClIaraéMbIX, IPUMEHEHUS (OPMYIT COKPAILIEHHOTO YMHOKEHUS.
[TpuMensaTh NpeoOpa3oBaHUs MHOTOYJICHOB JJIsl pEIIEeHHs pa3M4YHbIX 3a7ad M3 MaTeMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 peabHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBAa CTENEHEW C HAaTypajbHBIMH TMOKa3aTeIsIMM JJs  MpeoOpa3oBaHus
BBIPA)KCHU.

YpaBHeHHs U HEPABEHCTBA

Pemrate nuHEiHBIE ypaBHEHUS ¢ OJTHOM MEPEMEHHOW, IPUMEHSS IIpaBuia Iepexo1a OT HCXOJIHOTO
YPaBHEHUs K paBHOCUILHOMY eMy. IIpoBepsITh, SABIIETCS JIM YUCIIO KOPHEM YpaBHEHHUS.
[IpumensTh rpaduueckre METObI P PEIICHUH JTMHEWHBIX YPaBHEHUN U UX CHCTEM.

[TonObupath mpuMepsl Map 4YHCEN, SBISIONIMXCS pPELICHHEM JHMHEHHOro YpaBHEHHUS C ABYMS
MePEMEHHBIMH.

CTpouTh B KOOPJIMHATHOM TUIOCKOCTH TpaUK JMHEHHOrO YpaBHEHHUS C JABYMS HEPEMEHHBIMH,
MOJIb3YACh IpadUKOM, IPUBOAUTH IPUMEPHI PELICHNUS YPABHEHHUS.

Pemiate cuctemsl IByX JTMHEHHBIX YpaBHEHHH ¢ IByMsI IEPEMEHHBIMH, B TOM YHCJIe IpadUUeCKH.
CocTaBnaTh M peliaTh JUHEHHOE ypaBHEHHME WJIM CHCTEMY JIMHEWHBIX YpPaBHEHHH MO YCIOBHIO
3a]1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a]1a4M I1OJIy4EHHBIN pe3ybTar.



DOYyHKIUHT

N300pakaTh Ha KOOPIAMHATHOM MPSMOW TOUKH, COOTBETCTBYIOIIME 33JaHHBIM KOOPIUHATAM, JIy4H,
OTPE3KH, MHTEPBAJIbI, 3aMIUCHIBATh YMCIIOBbIC IPOMEKYTKHU Ha aNreOpandecKoM s3bIKe.

OTmeyaTth B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOPAWHATAM, CTPOUTH TpaduKu
nuHerHbIX QyHKIUiA. CTpouTh rpaduk GyHKINUH Y = |X|.

OnwuceIBaTh ¢ TOMOIIBIO (YHKIUN U3BECTHBIE 3aBUCUMOCTH MEX/Y BETMYMHAMU: CKOPOCTh, BPEMS,
paccrosinue, 1leHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM pabOThI.
HaxonuTs 3HaueHune GyHKIMH 1O 3HAYECHUIO €€ apryMeHTa.

[lonumars rpaduueckuil crocod TmpeacTaBieHUs M aHanu3a HHQOpPMALMM, U3BIEKATh U
MHTEPIPETHPOBATH UHPOPMALIUIO U3 TPaQHUKOB PEaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

K koH1y o0yuenus B 8 kiacce 00y4aronuiics Moxy4yuT ciaeayrone NpeMeTHbIE Pe3yIbTaThl:
Yucna v BbIYMCICHUSA

Hcnonbs30BaTh HavyalbHBIE MPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHUCEN ISl CPAaBHEHUS,
OKpYTJICHHS W BBIYMCIICHUH, M300pa)xxaThb JICHCTBUTENBHBIC YWCIIA TOYKAMH Ha KOOPIWHATHOM
MPSMOM.

[TpuMeHsATh MOHATHE apU(PMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIWTH KBaJpaTHBIE KOPHH,
UCIIONB3Ysl TPU HEOOXOAMMOCTH KalbKyJATOp, BBINOJHATH MPEeoOpa3oOBaHUsl BBIPAKCHUIH,
coJlepKalllMX KBaJApaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30Bath 3aMCcH OOJIBIINX U MAJIBIX YUCEI C TOMOIIBIO IECATUYHBIX IPOOeH U cTereHel yucia
10.

Anredpanyeckne BbIPaKeHUs

[IpUMeHSTh MOHATHE CTENEHU C LIEJIbIM [TOKA3aTeleM, BBIIOJIHATh NPeoOpa3oBaHUS BBIPAXKECHUH,
coJiep KallluX CTENEHHU C LEIbIM IT0KA3aTEeIEeM.

BEIMONMHATE TOXIECTBEHHBIE MPEOOPA3OBAHMs PALMOHAIBHBIX BBIPAKCHHH HAa OCHOBE IPABHII
JEHCTBHI HaJl MHOTOWIEHAMH U alreOpandeckKuMH IpOoOsiMHU.

PacknaapiBaTh KBaipaTHbIN TPEXUIECH HA MHOKUTEIH.

[TpumensaTh mNpeoOpa3oBaHUsl BBIPAKEHWM Ui pEIIeHUs pa3IMyHbIX 3a7ad M3 MaTeMAaTUKH,
CMEXKHBIX [IPEIMETOB, U3 peabHON MPAKTUKH.

YpaBHeHHd U HEPABEHCTBA

Pemarp nuHelHble, KBaJpaTHbIE YPAaBHEHUS U pallMOHAJIbHbIE YpPaBHEHMS, CBOJSAIIUECS K HUM,
CHCTEMBI JIBYX YPAaBHEHHH C ABYMsI IEPEMEHHBIMHU.

[IpoBoNTE mpoCTEHIIME HCCICAOBAaHUS YPABHEHWHM W CHUCTEM YpPAaBHEHMM, B TOM YHUCIE C
IpUMEHEHHEM IpadUuecKuX MpeacTaBieHull (yCTaHaBIMBAaTh, UMEET JIM YPaBHEHUE WM cCHUCTEMa
YpaBHEHUH peIlIeHus], €CIIU UMEET, TO CKOJIBbKO, U IIpOYEe).

Ilepexoaute OT ciOBECHOH (HOPMYTUPOBKM 3agaud K e€ anreOpandeckod MOJENH C MOMOIIbIO
COCTaBJICHUS] YpaBHEHHMsS WJIM CHCTEMbl YpaBHEHHH, WHTEPIPETHUPOBaTbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl MOJTY4YECHHBIN pe3ysbTar.

[IpuMeHsSTh CBOMCTBAa YHCIIOBBIX HEPAaBEHCTB JJI CpPAaBHEHMS, OLIEHKH, pellaTh JIMHEHHbIE
HEPaBEHCTBA C OJHOM NMePEeMEHHON U UX CUCTEMBI, JaBaTh rpaMuecKyro MIUTIOCTPALIMI0 MHOXKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUH

[lonnmatrh W MCHOJB30BaTh (PYHKIMOHANbHBIE TOHATUS M A3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYeHM), ONPEAENATh 3HaYeHHE (YHKIMU MO 3HAYEHUIO apryMEHTa, OINpEeNeisiTh CBOWCTBA
byuknun o e€ rpaduxy.

Ctpoutb rpaduKy 3JI€MEHTapHBIX (PYHKUIUH BUJA:

y =k/x,y = X2,y =x3,y = ||, Y = VX, OIICBIBATH CBOICTBA YHCIOBOH (yHKIMH 110 e TpaduKy.

K koHIty o0y4yenus B 9 kjacce o0y4aromuics MOIyduT CIeAyIOIINe IpeAMETHBIE pe3yIbTaThl:
Yucia v BbIYUCTICHUA

CpaBHUBaTh U YIOPSAI0UYMBATh PALIMOHAJIBHBIE U HPPALMOHAIILHBIE YHMCIIA.



Beimonuate apudmMernueckue AEHCTBHS C palMOHAJIBHBIMU 4YMCIAMH, COYeTas YCTHbIE U
IIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCIIEHUS C UPPALMOHAIBHBIMU YU CIIAMHU.

HaxonuTs 3Ha4eHUs CTENCHEN ¢ LENbIMU IIOKA3aTeIIIMUA U KOPHEH, BBIYNCIIATH 3HAYEHUS YMCIOBBIX
BBIPAKCHUM.

OKpyIJIsiTh JE€HCTBUTENBHBIE 4YHCIIA, BBINOJIHATh IPUKHUIKY pE3yJIbTaTa BBIYACICHHUM, OLEHKY
YHUCJIOBBIX BBIPAXKEHUM.

YpaBHeHMsI M HEPABEHCTBA

Pemrate nuHelHBIC U KBaIpaTHBIC YpaBHEHUS, yPaBHEHUS, CBOSIIUECS K HUM, IPOCTEHIIINE JpOoOHO-
palOHaIbHbIE YPABHEHUS.

Pematp cucteMsl 1ByX JJMHEHHBIX YPaBHEHUH C IByMSI IEPEMEHHBIMU U CUCTEMBI IBYX YPaBHEHUH,
B KOTOPBIX OJTHO YPABHEHUE HE SIBIISCTCS JIMHEHHBIM.

Pemate TeKCTOBBIE 337aun alreOpandeckuM crocoOOM € MOMOINBIO COCTABJICHUS YPaBHEHUS WU
CUCTEMBI JIBYX YPABHEHHUH C ABYMsI IEPEMECHHBIMU.

[IpoBOANUTE MNpOCTEHIIME HCCICAOBAaHUSA YPABHEHUHM W CHUCTEM YpPAaBHEHUM, B TOM 4YHUCIE C
IIpUMEHEHHEM IpadUuecKuX MpejacTaBieHull (yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WM CHUCTEMa
YpaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIBbKO, U IIPOYEE).

Pemiate JinHElHbIE HEPABEHCTBA, KBapaTHbIE HEPABEHCTBA, U300paXxaTh pelIeHHE HEPaBEHCTB Ha
YUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PELICHHE C IIOMOIIBI CUMBOJIOB.

Pemarp cucTeMbl JMHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOLIUE KBaJIpaTHOE
HEPAaBEHCTBO, M300pa)kaThb pPEILIEHUE CUCTEMbl HEPABEHCTB HA YHUCIOBON MpPsIMOMW, 3alMChIBaTh
pELIEeHNE C IOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELIEHUH Pa3IMYHBIX 3ajau.

DOyHKIUH

PacniosnaBate (yHKIMHM W3ydeHHBIX BHUAOB. [loKa3bpIBaTh CXEMaTHYECKH pACIONOKEHUE Ha
KOOPJIMHATHO#H TI0OCKOCTH rpadukoB GyHkiwid Buma: y = kx, y = kx + b,y =k/x,y =ax2 + bx + ¢, y
=x3,y =X, y = [X|, B 3aBHCHMOCTH OT 3HAUCHHIT K03(DHUIIEHTOB, OMICHBATE CBONCTBA ()YHKIIHIA.
Ctpoutb U u300paxaTh cXeMaTHMYECKH IpauKHU KBAaJPAaTHUUHBIX (YHKIUI, ONMHUCHIBATH CBOWCTBA
KBaJIpaTUYHBIX (QYHKIUH MO UX rpaduxam.

Pacnio3HaBath KBagpaTHuHyl0 (YHKIOMIO 1O (opMmyse, NPUBOIUTH NPUMEPHl KBaJpPaTUUYHBIX
GyHKIUN U3 peanbHON KU3HU, PU3UKU, TEOMETPUU.

YucaoBbie MOCIAEI0BATEIbHOCTH M IIPOrPECCHH

Pacnio3naBath apruMeTnyeckyro 1 reOMETPUUECKYIO IPOrPECCUU IIPU pasHbIX crioco0ax 3a/1aHusl.
BbIMONHATE BBIYMCICHHUS C MCIOJAB30BaHMEM (GOpMysaT N-ro wWieHa apu(MeTHdeckoil u
r€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4iIeHbl MOCIEI0BATEIBHOCTH TOYKAMH Ha KOOPIMHATHOM MJIIOCKOCTH.

Pemats 3aaun, CBsI3aHHBIE C UMCIOBBIMU MTOCIEA0BATEILHOCTIMH, B TOM YUCIIE 331a4U U3 PeabHOU
KHU3HM (C UCIIOJIB30BAHUEM KAJIbKYJIATOPA, HU(POBBIX TEXHOIOTHM).
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4. TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t EpOrPAMMEI Beero KOﬁHTpO.HbeIe H[%aRanecmae 0BPA30BATETBLHBIE
padoThI padoTsI pecypesI
1 Yuciia 1 BEIYMCIEHUS. PanimonanbHbIe Yynucia 25 1 1 ll‘?tl/tlgg'l;l/(;r:eeljjasfl)loorﬁﬁ £415090
2 Anrebpanyeckue BbIpaXKEHUS 27 1 1 Egg;?/ﬁeeziior{fﬂ £415090
bubmuoreka [IOK
3 Y paBHCHH H HEPABEHCTHA 20 . 1 https://m.edscL)E).ru/7f415b90
bubmmorexa [JOK
4 Koopaunats! u rpapuku. Oynkuuu 24 1 1 hitps://m.e dsc?(i).ru 17£415b90
bubnunoreka LIOK
° [osopenue i 0bobmerne 6 . https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 4
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8 KVIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne n/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0Bpa30OBaATEIBHBIE
padoThI padoThI pecypebi
bubnunoreka LIOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 1 hitps://m.edso0.ru/7f417af8
2 Yucia u BeruucieHus. CTeneHs ¢ 1eIbIM 7 1 bu6nmorexa LIOK
HOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BoipakeHus. KBaapaTHblit 5 1 bubmmoreka [JOK
TPEXUICH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 1 bubanorexa [JOK
AureOpanueckast Apo0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBA. KBapaTHbie 15 1 1 bubanorexa [JOK
ypaBHEHHSI https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBa. CHUCTEMBI 13 1 bubmmorexa [JOK
ypaBHEHU https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 1 hitps://m.eds0o.ru/7f417af8
bu6mmoteka IIOK
8 Oynkunu. OCHOBHbBIE TOHATHUS 5 hitps://m.edso0.ru/7f417af8
bubnmorexa LIOK
; PyHKuwH. HHCI0BEIE QYHKIMH ; ! https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
10 Tosoperne i 06obmerne 6 . https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 7
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9 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM K I (uu¢poBbie)
n/n MPOrpamMMbl Bcero 06H TPOJALHDIE pﬁaxnmecnme o0pa3oBaTe/bHbIE
padoTbI padoThI pecypebi
. bubmmoreka [JOK
1 Yucna v BeruuciaeHus. J[eMCTBUTENbHBIE YU CIIA 9 1 hitps://m.edso0.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 1 bubnnoreka [JOK
OJTHO¥ MepeMEeHHON https://m.edso0.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 1 bubnuorexa [JOK
ypaBHCHHMIA https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 1 https://m.eds00.ru/7f419d08
bubmuorexa [JOK
> PyHiwHH 16 ! ! https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 YucoBele MOCIEI0BATEILHOCTH 15 1 1 hitps://m.edso0.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 1 bu6nmoreka [JOK
3HAHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 7
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