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INOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrieunBaeT U3y4eHUe IPYIUX JUCLUIUINH, KaK €CTECTBEHHOHAYYHOT'0, TAK U T'yMaHUTapHOIO
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHON >KHU3HH.
PazButne y oOy4aromumxcs Hay4dHBIX TPEACTABICHUH O TPOMCXOXKIECHUH M CYIIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
IPOLIECCOB B TNPUPOAE U OOLIECTBE, POJM MATEMaTHYECKOrO0 MOJAEIMPOBAHUS B HAyYHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAa4eCTB
MBIIICHHSI, HEOOXOAUMBIX JJISl aJanTalid B COBPEMEHHOM IHppoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIICHUS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOU
NeMcTBUS U BBIBOJBI, (OpMYIMpOBaTh yTBepkIeHHs. OcBoeHHEe Kypca anreOpbl o0ecreynBaeT
pa3sBUTHE JIOTUYECKOTO MBIIICHUS OOYYaIOUIMXCSA: OHM HCIONB3YIOT JCAYKTUBHBIE U
WHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3aluio, abCTparupoBaHWE W AHAJIOTHIO.
OOyuenue anrebpe mnpeanoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHOU JEATEIbHOCTH
o0yyaroIuxcs, IMO3TOMY CaMOCTOSITEIbHOE pELIeHHWe 3a7ady  SBJSIeTCs  peanu3aunueit
JeSITeIbHOCTHOTO MPUHIINTIA 00y4IeHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTelbHO-METOAuYecKue JIuHuM: «Yucna u
BBIUUCIICHUS», «ANredpandeckue BbIPAKEHUN», «YPaBHEHHs M HEpaBEHCTBa», «DYHKLUN».
Kaxnas u3 3Tux comep’kaTenbHO-METOAMYECKHIX JIMHUI pa3BUBACTCS HA MPOTHKECHUH TPEX JIET
U3y4YeHHs Kypca, B3aUMOJICHCTBYS ¢ APYTHMMH €ro JIMHUSAMH. B Xoe n3ydeHus: yaeOHOro Kypca
00yyaromuMcs IPUXOAUTCS JIOTHYECKH pacCy’KJaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B cBSA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anredpa» BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, MPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jielax MaTeMaTW4ecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIIME OBJAJACHUIO OO0YyYarolIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHYeCKOro
a3bika. CojiepKaTeNIbHOM U CTPYKTYpHOH 0COOEHHOCTBIO YUeOHOro Kypca «Anredpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanune nuHuUM «Yucia W BBIUMCICHUSD CIYXKUT OCHOBOM JUIsl JajbHEHIero
U3yYeHHUs] MaTEeMaTUKH, CIIOCOOCTBYET DPa3BHTHIO y OOYYAIOMIMXCS JOTMYECKOTO MBIIIICHHS,
(OpMHPOBAHUIO YMEHHs MOJIb30BAThCS AITOPUTMAMHU, a TAKXKE NMPHUOOPETEHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJIUMBIX JJIsi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIHHBIMH YHCIIAMH,
(dhopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Conepxanue JAByX anreOpanyeckux JHMHUH — «AnreOpanyeckue BBIPRKEHUS» U
«YpaBHEHHSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOydYarOUIMXCS
MaTeMaTHYECKOTo ammapaTa, HEOOXOTUMOTO IS pelIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO 00111ero oopa3oBaHus
yueOHbIM  MaTepuajn TIpyNIUpYyeTcsl BOKPYT  pallMOHAJBHBIX  BbIpakeHUil.  AureOpa
JIEMOHCTPHPYET 3HAUCHUE MAaTEeMAaTUKH KaK sI3bIKa JUTSl TOCTPOSHHS] MaTEMAaTHIECKUX MOJICTICH,
OTIMCAHMsI TIPOIECCOB U SIBIICHUH peabHOr0 MHpa. B 3amaun oOyueHus anreOpe BXOIAT TakxkKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOro, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX pacCyXICHHMA.



[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CIIOCOOCTBYET PAa3BUTHUIO BOOOPaKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHATbHO-TpAaQUYECKOW JIMHMM  HAIEICHO Ha  IOJIyYCHHE
00y4JaromuMucs 3HaHUN 0 QYHKIMAX KaK BayKHEHIIed MaTeMaTUYeCKON MOAENU ISl OMUCaHUS
U HCCJIEeNOBaHUSl pa3HOOOpa3HBIX IMPOLIECCOB M SBJICHHUM B mpupoje U obmectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHS WCIIONb30BaTh PA3INYHBIC
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MaTEMaTHUKU — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJ] B (hOpPMHUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYPBI.

Cornacno yuyeOHOMy IutaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIH Kypc «Anredpay,
KOTOPBI BKIIIOYAET CIEAYIONIME OCHOBHBIC pasleNbl coiepxaHus: «Uuciaa U BBIUUCICHHSY,
«AnreOpanueckue BHIPAKEHUS», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha m3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kimacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 4daca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

BocnurareabHblil moTeHuMAa npeamMera «MaTeMaTuka» peaju3yercs yepes:

e IpPUBJICYECHUE BHUMaHMs OOYyYaIOIMXCS K LIEHHOCTHOMY aCIEKTy M3y4aeMbIX Ha ypOKax
SBJICHUH, OpPraHU3alUI0 UX pabOThl € IOJyyaeMOHl Ha YpPOKE COLMaIbHO 3HAYMMOIL
uHpopMaLuell — WHUIMHUPOBAHUE €€ OOCYKICHHUS, BBICKA3bIBAHUSA OO0YyYaIOLIUMHCA
CBOEr'0 MHEHHS IO €€ MOBOJLY, BBIPAOOTKH CBOETO K HEil OTHOIIECHUS;

e JIEMOHCTpAlMIO OOy4YarOUIMMCs HPUMEPOB OTBETCTBEHHOIO, T'PaKIAHCKOI'O MOBEACHUS,
MIPOSIBIICHUST YEJIOBEKOIIOOMST U JOOPOCEPACYHOCTH, Yepe3 Mo00p COOTBETCTBYIOIIMX
TEKCTOB ISl YTEHUS, 3aJa4 Ui PELICHUs, MPOOJIEMHBIX CUTyaluil JUIsl 00CYXKJIEHus B
KJiacce;

e TIPUMEHEHHE Ha YypOKaX HHTEPAaKTUBHBIX (GopM paboTel ¢ OOyyYarOUUMUCH:
MHTEJUIEKTYaJIbHBIX UTP, CTUMYJIMPYIOLIUX O3HABATEIbHYIO MOTUBALIUIO 00YYarOIUXCS;
JUJIaKTHYEeCKOTO Tearpa, IJ/le IMOJyYyeHHbIe Ha YpOKE 3HaHUS OOBITPHIBAIOTCA B
TeaTpaJibHBIX IMMOCTAHOBKAX; JUCKYCCHUM, KOTOpbIE NAlOT OOYYaIOUIMMCS BO3MOXHOCTb
nproOpecTH OMbIT BEAECHUS KOHCTPYKTUBHOTO JAMANOra; IPyNIoBOi paboThl UM pabOThI
B Mapax, KOTOpble ydaT oOOydYaromMxcsi KOMaHJHOW paboTe M B3aUMOJIEHCTBUIO C
JIpYTUMH 00yYarouMHCS;

e VHUIMUPOBAHHE M TOJJEPKKY HCCIEIOBATEIbCKON JEATENIbHOCTH OOy4aroumxcs B
paMKax peanu3aluy UMH UHIUBUYaIbHBIX M TPYIIIOBBIX HCCIEA0BATEIbCKUX TPOEKTOB,
YTO JaCT 00YyYarOUIMMCsl BO3MOXHOCTh MPUOOPECTH HABBIK CAMOCTOSATEIBHOIO PELICHUS
TEOPETUYECKON MpOOJIEMBbl, HaBbIK F€HEPUPOBaHMUS M O(hOPMIIEHUSI COOCTBEHHBIX HJEH,
HaBBIK YBaKUTEILHOTO OTHOILEHUS K YYKUM HJEsIM, OPOPMIIEHHBIM B paboTax APYrux
uccienoBarenei,  HaBbIK  NyOJMYHOTO  BBICTYIUIGHHS — Tepel  ayAUTOpHEil,
apryMEHTHPOBAHUS M OTCTAaUBAHMsI CBOCH TOUKHU 3PEHUSI.



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMbl 3amucu Apoleilt K
apyroii. IIoHATHE palMOHAIIBHOIO YMCIIA, 3alMCh, CPABHEHHE, YIIOPAIOYMBAHUE PALIMOHAJIBHBIX
yrcen. ApudmMernueckue IEHCTBUS ¢ PallMOHAIbHBIMU YKcIaMU. Pemenue 3anad u3 peaabHON
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CreneHp ¢ HaTypajJbHBIM IIOKa3aTelIeM: OIpeesieHHe, Mpeodpa3oBaHne BHIPAKEHHUH Ha
OCHOBE OTpE/EICHHUS, 3aIUCh OOIBIINX 4Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
JIpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELICHNE 3aau U3 pealbHOU
IIPAKTUKH.

IIpuMeHeHne NPU3HAKOB JACIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HATyPAJIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYECHUE BBIPAKEHUS C NEepeMEeHHOW. JlomycTumble 3HaYeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCUMOCTH MEXAY BeIMYMHAMH B BHIE (HOPMYJIBL
Brrancnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO PaBHBIC
BBIpa)KEHUS, MPaBUIa NIPeoOpa30oBaHus CyMM M NPOU3BEIEHHM, MpaBuia PACKPBITUS CKOOOK U
NPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIeM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. CliojkeHue, BBIUMTAaHUE, YMHOKEHUE
MHOro4aeHoB. DopMysbl COKpAIIEHHOIO YMHOMKEHUS: KBaJpaT CyMMBl M KBaJpaT Pa3HOCTH.
®dopmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHne JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHMH MO YCIIOBUIO 3agaud. Perienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluHeliHOe ypaBHEHHE C JABYMS NEpeMEeHHbIMH U ero rpaduk. Cucrema IByX JTUHEHHBIX
YpaBHEHHI ¢ JBYMs IepeMeHHbIMHU. PelieHue cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHUM.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. UuciioBele NPOMEXYTKH. PaccrosiHme Mexay nByMs
TOYKaMU KOOPAUHATHOU IIPSMOM.

[MpsmoyronbHast cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATAa TOYKM Ha
KOOpAMHATHOM IuiockocTH. [lpumepsl rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynknuu. I'padpux ¢ynkumu. CpoiictBa  (QyHKIUI.
Jluneitnas Qpynkuus, e€ rpapuk. ['padux GyHkmmu y = |X|. ['paduueckoe pemieHne JTMHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHMHBIX YpPaBHEHUI.



8 KUIACC

Yuciia ¥ BBIYHMCICHUSA

KBagpatHblii kopeHb u3 uucna. Ilonstue o0 wuppanuoHanbHOM uucie. JlecsTuynbie
NpUOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBoMcTBa apu(pMETHYECKUX KBAJpPATHBIX KOPHEH U MX
OpUMEHEHHE K MpeoOpa3oBaHUIO YHMCIOBBIX BBIPAKEHUH M BBIUMCICHUSAM. JleliCTBUTENbHBIC
qucia.

CreneHsb ¢ 11eIbIM MOKa3aTesneM 1 e€ cBoiicTBa. CTaHAapTHAs 3alUCh YKCTIA.

Anredpanyeckue BbIPaKeHUs

KBagparHbIil TpEXUWIECH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHMCTBO anreOpandeckoil apobu. CroxkeHwue,
BbIUUTAHUE, YMHOXKEHUE, JIeJIeHHue aiaredpanueckux ApoOeil. PannoHanbHble BBIpaXKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HepaBeHCTBA

KBangpatHoe ypaBHeHue, ¢Gopmyia KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemienue ypaBHeHUH, CBOAALIMXCS K JMHEWHBIM W KBaJapaTHeIM. Ilpocreiimue apoOHO-
paLrOHAJIbHbIC YPABHEHHUS.

I'padmueckas uHTEpHpeTalss ypaBHEHUN C JBYMS NE€PEMEHHBIMH U CHUCTEM JIMHEHHBIX
YpPaBHEHUN C JIBYMs I€peMEHHBIMHU. lIpuMepbl pemeHus CUCTEM HENMHEMHBIX YPAaBHEHMM ¢
JBYMsl IEPEMEHHBIMH.

Pemienue TekCTOBBIX 3aj1ay anredpandeckuM CrocoOoM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JUHENWHBIX HEPABEHCTB C OJTHON NIEPEMEHHOI.

DOyHKIUH

[Tonsitne ¢pynkumu. OOMACTH ONMpEneIeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKIH. CriocoOb!
3a1aHus QyHKIIUH.

I'padux Qynkuun. UYrenue cpoictB ¢(yHKiuu no e€ rpaduxy. Ilpumepsl rpadukon
(GYHKIHH, OTpaXXaIOLMX peabHbIe IPOIIECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO NPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduku. Oynkipn y = X2, Y = X3, y = VX, y=|x|. ['paduteckoe pemieHme ypaBHEHHI i CHCTEM
YPaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YHCIIa, KOHEYHbIE U OECKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX 4YHCEN, JACWCTBUTENbHbIE YHCIA KaK OECKOHEYHbIE
NecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXXECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOMN MPSMOM.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHYeCKHe IEUCTBUSA C JACHCTBUTEIbHBIMU
YHUCIIAMH.

Pasmepsl OOBEKTOB OKpYXAroOIEro MHpa, IUTETBHOCTh IPOLIECCOB B OKPY’KAIOIIEM
MHUpE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOMKeHus. OKpyrieHHe 4YHCell.
IIpuknaka v OLEHKa pe3yJIbTaTOB BHIYMCIICHUM.



YpaBHeHUs1 1 HEPABEHCTBA

JIuneliHnoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHHH, CBOASIUMXCA K  KBaJpPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHuss YpaBHEHUM TpeThed M YETBEPTOW CTEIEHEU
pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX — ypaBHEHHMH.  PemeHne  TEKCTOBBIX  3ajad
anreOpandecKuM METOIOM.

VYpaBHeHHE C AByMs IE€peMEHHbIMH U ero rpa¢uk. PemieHue cucreM IBYX JMHEWHBIX
YPaBHEHHH € ABYMs IIEPEMEHHBIMU. PelleHne CuUCTeM IBYX YPaBHEHMM, OJHO U3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOpOH ctemneHu. I'paduueckas MHTEPIpETalns CUCTEMbl YPaBHEHUH ¢
JIByMsI [IEPEMEHHBIMHU.

Perienue TekCTOBBIX 3ajau anreOpandeckuM CrocoOOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OAHOM IEpeMEHHOW. PemeHue cucreM JIMHEMHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBangparHble HepaBeHCTBa. I'padmueckas MHTepHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IByMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanmparnunast ¢yskius, e€ rpaduk u cpoiictBa. [lapaboma, KOOpAWHATHI BEPITHMHBI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

I'padukn dyskmuit: y = kX, y = kx + b, y = kix, y = x3, y = VX, y = || 1 ux cBoiicTsa.

YucnoBble MOCIEI0BATEILHOCTH H IIPOrPeCCUH

[TonsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJJaHUE TOCIEI0BATEIILHOCTH PEKYPPEHTHOMN
dbopmyoit 1 popMyII0ii N-TO UJIeHa.

Apudmernueckass M reomerpuueckas — mporpeccud.  Dopmynbl  N-TO  4ieHa
apu(MeTHUECKON U reOMETPUYECKON MPOrpeccuil, CyMMBbI IIEPBHIX N YWIECHOB.

N300pakeHre 41WieHOB apu(PMETHUECKOM M TeOMETPUYECKOM MpOorpeccuii TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Ainredpay
XapaKTEPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLUIOMY W HACTOSILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTEMAaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKON MIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTUKEHUN B JIPYTUX HAyKax U MPUKIATHBIX
chepax;

2) rpaKIaHcKoe H 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHMHA W peaM3allid €ro Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3IUIHBIX CTPYKTYP,
SBIICHUH, TPOLIETYp TPaKIAHCKOTO oO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHHUEM BaKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUYECKUX 3aJad MaTeMaTH4YeCKON
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXKHOCTH MATEMAaTHYECKOTr0 00pa30BaHUs Ha MPOTSHKEHUU BCe
JKU3HM JIJIS1 YCTICIIHON MPOo(deCCUOHATBHOM IEATETbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYAJIbHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBI0O K HSMOLMOHATBHOMY M JCTETHYECKOMY BOCIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, paCCyKICHUM, YMEHUIO BUACTh MAaTEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIINEN B NEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUSA YEJIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKH Kak c(epbl 4YelIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pPa3BUTHUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJbTypOH KaK CpEICTBOM TIO3HAHUSI MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIEIOBATEIIbCKOM NEATEIIbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (opMHpPOBaHMe  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKHE 3HAaHMS B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (30pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKAa pedIIeKCHuH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa JIPyroro 4eiIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEeH Ha MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM IS pelieHus 3a/ad B 00JacTh
COXPAHHOCTH OKpY>Karolleil cpeabl, MIAHUPOBAHUSA IOCTYIKOB M OLEHKHM HMX BO3MOXKHBIX
MOCIEACTBUIA ISl OKPY>KAIOLIEH Cpebl, 0CO3HAHUEM TI00AIBHOTO XapaKTepa SKOJIOTHUYECKHX
poOJIeM U TIyTeH UX PEIICHHS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOIHOI Cpe/bl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBHUAX HGOHpeI[eJIéHHOCTI/I, MOBBIICHUIO YPOBHHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHUPOBAHNN HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, TUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMi0, BOCIPHUHMMATH CTPECCOBYIO
CUTYalLlMI0 KaK BBI30B, TPEOYIOLIUMH KOHTPMEp, KOPPEKTUPOBATh IPUHUMAEMBIE PELICHUS U
neicTBus, GOpPMYIHPOBATh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

Ba3oBble Jioruyeckue eiicTBUA:

® BBUIBISITH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPH3HAKK MAaTEeMaTHYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHATHIMH, (HOPMYIUPOBATH OMPEICICHUS MOHSITUH,
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHMS JJIsi 00001IeHUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHHHMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHUIATENIbHbIC, EAMHIYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIBIATH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEUUS B (haKTax,
TaHHBIX, HAOMIOACHUSIX W YTBEPXKICHHSX, MpeljiaraTh KPUTEPUU ISl BBISBIICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JlenaTh BHIBOJBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, AETYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEHNH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

e pa3dupaTh JIOKa3aTENbCTBA MATEMaTHYECKUX YTBEPXKICHHWHA (TMpsiMble ©  OT
MIPOTHBHOTO), IPOBOJTUTH CaMOCTOSITEITEHO HECJIOXKHBIE  JI0Ka3aTesIbCTBA
MaTeMaTHYeCKuX (PaKTOB, BBICTpAaWBaTh ApPTyMEHTAIUIO, TPUBOIUTH IPUMEPHl U
KOHTpHpUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

e BbIOMpaTh CrMOCO0 pemeHuss y4ueOHOM 3ahauu (CpaBHUBAThb HECKOJBKO BAapHaHTOB
peleHus, BEIOUpaTh HanboIee NOAXOAAINNA ¢ YYETOM CaMOCTOSATENBHO BBIAEIEHHBIX
KPUTEPHEB).

Ba3oBble nccienoBaTe/bcKue IeiiCTBHUS:

® UCIOJB30BAaTh  BOMPOCHl  KAaK  HCCIEIOBATENIbCKUNA  HMHCTPYMEHT  IO3HAHMS,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupymomue MIPOTUBOPEUHE, npobiiemMy,
CaMOCTOSITENIFHO yCTAaHABIIMBAaTh HMCKOMOE M JaHHOE, (HOPMHUpPOBATH THIIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

® [POBOJUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECJIOKHBIA OSKCIEPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE 110 YCTAHOBIEHHIO OCOOEHHOCTEHl MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXy COOOM;

® CaMOCTOATENHHO (OpMyJIHUpOBaTh OOOOIIEHUS W BBIBOJALI IO  pe3yjbTaTaM
NPOBEIEHHOTO HAOIIOICHHS, UCCIICAOBAHUS, OLEHNBATh JIOCTOBEPHOCTh MOJIYYSHHBIX
PE3yIbTaTOB, BBIBOJIOB M 0000IICHHMIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €ro pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUISl peLLIeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATh, CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATh HH(OPMAIUIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpATh (hOpMy MpeaCcCTaBICHUS HHOOPMAIIMH U WILTIOCTPUPOBATH pelIaeMble 3aauu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

BOCHPUHHUMATh U (pOPMYIHPOBATH CYXKJICHHS B COOTBETCTBUU C YCIOBHAMH U LEIIMHU
OOIEeHHs, SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX M
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
MIOJTyYCHHBIH Pe3ysbTaT;

B X0/1¢ 00CYKICHHUS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TeMBbI, TPOOIEMBI,
pemaemMoi  3aJayM, BBICKA3bIBaTh WJCW, HAICJIEHHbIE Ha TIOWCK pEIIeHHUs,
CONOCTABIATh CBOM CYXACHHUS C CYXKAICHUSAMU JPYTMX YYacTHHKOB JIHaJIora,
0OHapyXMBaTh pa3IM4YKe U CXOJCTBO IO3UIMH, B KOPPEKTHOH popme hopMyInpoBaTh
pasHOTIIacusi, CBOU BO3PAKCHHUS;

NPECTaBIATh PE3yIbTAaThl PEIICHHs 3a/1a4H, YKCIIEPUMEHTA, HCCIIeOBAHUS, TIPOCKTA,
CaMOCTOSITENIFHO BBIOMPATh (popMaT BBICTYIUICHHS C Y4ETOM 3a7ad IMPE3CHTAUN U
0COOEHHOCTEHN ayAUTOPHH;

NOHMMAaTh M HCIOJIB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBHIYalTbHOW PabOTHI
IPY PEUICHNU YYeOHBIX MATEMAaTHUECKUX 3a/1a4;

IPUHUMATD 11€JIb COBMECTHOM JeSITeIbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpenenaTts BUABI paboT, JOrOBapUBaThCS, OOCYKAATh MPOLIECC |
pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TIpymmoBbIX (opmax paboTel (0OcyxaeHHus, OOMEH MHEHUSIMH,
MO3TOBBI€ IITYPMBl U JIPYTHE), BBIIOJIHATH CBOK YacTb pabOThI M KOOPAMHHUPOBATH
CBOM JICWCTBUS C IPYTMMH WIEHAMH KOMaH/bI, OIICHWBATh KAaueCTBO CBOETO BKJIA/a B
OOIINI TPOIYKT MO KPUTEPHUSIM, CHOPMYITHMPOBAHHBIM yUYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJadd (WM €ro 4YacTb),
BBIOMpPATh CHOCOO pemeHuss ¢ yd€TOM HMMEIOUIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(pOpMaIuu.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHbII HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKU, CAMOKOHTPOJIS MPOIEcca U Pe3ysbTara peiieHus
MaTeMaTUYECKOM 3a/1auu;
MPEABUNIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IPU PELICHUM 3aJa4d, BHOCUTh
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWIEHHBIX OLINOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OLEHUBATh COOTBETCTBHE PE3yJbTaTa ACATECILHOCTH MOCTABICHHOMN LIEJIU U YCIOBHM,
OOBSICHAT MPUUYMHBI JOCTHKEHHUS WM HEJOCTH)KEHUS 1€, HaXOAWTh OILUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJacce oOydarOUMiics MOMYYHUT CIEIYIOIIUE MpPEIMETHBIC
pE3yJIbTaThI:

Yucia 1 BLIYMCICHHUA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(METHUECKue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxomuTe 3HaueHHs 4YHMCIOBBIX BBIPAKEHUH, IPUMEHATh PAa3HOOOpa3HbIE CIIOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEPXKAIIMX OOBIKHOBEHHBIE U
JECATUYHbIE JPOOH.

[lepexonuTh OT 0AHOHN (HhOPMBI 3alMCHU YUCEN K JIpYyroi (mpeoOpa3oBbIBaTh JIECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JIECATHUYHYIO APOOB).

CpaBHUBATh U YIOPAIOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh uncna.

BbINONHATE NPUKKUIKY U OLIEHKY pe3yjbTaTa BBIUMCICHUN, OLEHKY 3HAYEHWM YHCIOBBIX
BbIpaXEHUI. BBINOIHATE AEHCTBUS CO CTENEHSMU C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JEIMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPaJIbHBIX YHCEIL.

Pemars nNpakTMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
IPONOPLUOHAIBHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PEIICHUS 3a1a4
C Y4€TOM OrpaHMUYEHU, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpuBaeMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonb3oBath anrebpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS yueOHOro MaTepuarna.

Haxoauth 3HaueHns OyKBEHHBIX BBIPRXKEHUN MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpazoBaHusl 1IEI0r0 BBIPAKEHHS B MHOTOWIEH MPUBEIEHUEM MOTO00OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONHATE yMHOXEHHME OJIHOYJIEHAa Ha MHOTOYJIEH M MHOTO4JI€Ha Ha MHOTOYJIEH,
NPUMEHSTH (POPMYJIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1IecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYNIHUPOBKH ClIaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpaIEHHOIo
YMHOKEHUS.

[IpumensiTh TpeoOpa3oBaHUs MHOTOWIEHOB Ui pEUIeHHMs pa3MyHbBIX 3a7ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATIbHOU MTPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMH MOKa3aTeIIMH Ul peoOpa3oBaHUs
BBIPAKCHUIA.

YpaBHeHUsI M HEPABEHCTBA

Pematp sMHEliHbIE ypaBHEHMsI C OAHOM NEPEMEHHOM, NMPUMEHSS IpaBHia IEpexoja OT
WCXOJAHOIO YpPaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBiseTCSd JM YHCIO KOPHEM
YpaBHEHHS.

[TpumeHnsTh rpaduueckre METObI IPH PEIICHNUH JIUHEWHBIX YPAaBHEHUHN U UX CHCTEM.



[TonGupats mpUMepsl Map YUCE, SBISIOUIMXCS peIIEHUEM JMHEHHOTO YpaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
HEPEMEHHBIMHU, NOJIb3YsICh I'PaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemars cucTreMbl ByX JIMHEHHBIX YPaBHEHUH C JIByMs INIEPEMEHHBIMH, B TOM 4YHUCIIE
rpadu4ecKy.

CocTaBiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yJIbTar.

DOyHKUUHA

N300paxxath Ha KOOpPAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alMCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aJIreOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKIHA. CTpouTs Tpaduk GyHKINHN Y = [X|.

OnuceiBaTh C MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIMYMHAMMU:
CKOPOCTb, Bp€Ms, PacCTOsHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOpPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATh UHPOPMALIUIO U3 IPa(UKOB peaNbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOydyeHuss B 8 kJjiacce 0OOydyarOmMICS TMOJYYUT CICAYIOIMIUE MPEIMETHBIE
pe3ybTaThI:

Yucsia ¥ BLIYUCICHUSA

Hcnonp30BaTh HayaJlbHBIE NPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN IS
CPaBHEHMsSI, OKPYIJICHUS M BBIYMCIEHUMN, HM300pa)kaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCHOJIb3YsI TPH HEOOXOIUMOCTH KaJIbKYJISTOP, BHIIOIHATH MPeoOpa30oBaHus BEIpaKEHU,
coJiepKaliX KBaJpaTHbIe KOPHHU, UCIOIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUX M MaJlbIX YHCENI C MOMOMIbIO JECATUYHBIX IpoOeil u
creneHer umncina 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IIeJIbIM II0Ka3aTelieM, BBIIOJHATh MpeoOpa3oBaHUs
BBIPAXEHH, COIEPIKALUX CTENEHU C LIE€TIbIM [TOKA3aTEeIeM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHUs pAIlMOHAIBHBIX BBIPRKEHUH Ha OCHOBE
npaBuiI JEHCTBUN HAaJL MHOTOYJIEHAMH U alredpanyecKuMu JpoOsMu.

PackiagpiBaTh KBaipaTHBIN TPEXUIEH HA MHOKUTEIH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW s peIIeHUs Ppa3JIMyHbIX 3aJad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU TPAKTUKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiiHble, KBaJpaTHbIE YPaBHEHUS U PALlMOHAIbHBIE YPABHEHMSI, CBOJASIIUECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYyMS IEPEMEHHBIMH.

ITpoBoaMTH IpOCTENIINE UCCIEA0OBAHNS YPABHEHUN U CUCTEM YPaBHEHUMH, B TOM UHUCIIE C
OpUMEHeHHeM TIpadUUecKuX TMpeACTaBIeHU (yCTaHaBIMBaTh, HMEET JHM YpaBHEHUE WU
CUCTEMa YpaBHEHMH pelleHus], €ClI UMEET, TO CKOJIbKO, U IIpoYee).



[TepexoauTh OT CJIOBECHOW (GOPMYITHPOBKH 3a7aud K €€ anreOpanyeckod MOJENIH C
MOMOIIBIO COCTABIICHUS YPAaBHEHHSI WJIM CHCTEMbl YpaBHEHUWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TMOJTy4YECHHBIN pe3yJIbTarT.

[TpuMeHSTh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKHU, PEIIaTh JTMHEHHBIC
HEpaBEHCTBA C OJHOM TEPEMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIIUIO
MHOY€ECTBa PELICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHONB30BaTh  (YHKIMOHAIBHBIE TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKHE OOO3HAYCHUS), ONMPEACSITh 3HAaYeHWE (QYHKIMM 10 3HAYCHUIO apryMEHTa,
OTIpeNIeNATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

Crpoutsb rpaduku 37eMeHTapHbIX (YHKIUN BUA:

y = kix, y = x2, y = X3y = |x|, Y = VX, OnuCcBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K koHiy oOyueHuss B 9 kJacce oOydarOUMiiCs MOJIYYUT CICIYIOIIUE TPEIMETHBIC
pe3yIbTaThI:

Yucjia ¥ BBIYHCIEHHSA

CpaBHHBATh U YIOPSIOYMBAThH PAIllHOHAILHBIC U UPPAIIIOHAILHBIC YHCIIA.

BrImonHATe apudMeTHUeCKUe NESHCTBHS ¢ pallMOHAILHBIMU YHUCIIAMHU, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAMOHATHHBIMH YHCIIaAMH.

HaxonuTe 3HaueHMs cTENeHEel ¢ HeNbIMUA TOKa3aTeIsIMA M KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHUIA.

OKpyrJsTh JCHCTBUTEIBHBIC YHWCIIA, BBIMOJIHATH MPHUKUAKY pPE3yibTaTa BBIYHCICHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeliHbIE ¥ KBaJpaTHBIE YypPaBHEHHS, YPAaBHEHUS, CBOJSIIMECS K HHM,
npocTernme APoOHO-PAIUOHAIBHBIC YPAaBHCHHUSI.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHH C JBYyMs MEPEMEHHBIMU U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHUE HE SBIISCTCS TNHEHHBIM.

Pemrate TekcToBBIE 3amauM  anreOpanyecKMM CHOocoOOM C TOMOIIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI IBYX YPaBHEHUH C IByMs IEPEMEHHBIMH.

[TpoBoauTH MpOCTENIIME UCCIEIOBAHNS YPABHEHUH U CUCTEM ypaBHEHMMH, B TOM YHUCIIE C
NpUMEHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, WMEET JM YpaBHEHUE WU
crcTeMa YpaBHEHUH peIIeHus, eClIi UMEET, TO CKOJIBKO, ¥ IpoYee).

Pemare nuHeiiHbIe HEpaBEHCTBA, KBaJlpaTHbIE HEPAaBEHCTBA, H300paxkaTh pelIeHHe
HEPaBEHCTB HAa YMCJIOBOU MPSAMOIL, 3aITUCHIBATh PEIIEHHE C TIOMOIIbI0 CUMBOJIOB.

Pemate cucTembl JMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIeHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW MPSMOW,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUYHBIX 3a/1a4.

DOyHKIUHA

Pacmo3HaBaTh pyHKIINN H3y9EeHHBIX BHIOB. [ToKa3pIBaTh CXeMAaTHUYECKH PACIIONOKEHHUE Ha

KOOPJMHATHOM M1ockocTH rpadukoB GpyHkiuil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCHMMOCTH OT 3HAYEHUI KOA(PPHUIIMEHTOB, OMUCHIBATH CBOIMCTBA

GyHKIHA.



Crtpouts W n300paXkaTh CXeMaTW4YeCKH Tpad¥KH KBAAPATUYHBIX (YHKLUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA MO UX IpaduKaMm.

Pacno3naBare  kBazpatuyHylo (QyHKOMIO 10  (opMmyse, TPUBOAUTH  MPHUMEPHI
KBaJIpaTUYHBIX (QyHKINH U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucsioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOrPECCUU MPH pa3HBIX CIIOCOOax
3aJjaHusl.

BBIMOMHATE BBIYMCICHHS C HUCIONB30BaHUEM (GOpPMYJ N-TO 4ieHa apupMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemates 3amaun, cCBA3aHHBIC C YHCIOBBIMHU IOCIEIOBATEIBLHOCTSIMH, B TOM YHUCIIE 3aa4d
U3 peasibHOM KHU3HHU (C HCIOIb30BaHHEM KAJIBKYJISTOPA, IU(PPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHE

7 KIIACC
N HaumenoBan @ KosmnuyecTBo 4acos DJIeKTPOHHbIE
| We pa3IesioB H (uudposbie)
n/ Bcer  KonTpouabH IIpakTHYeck
TeM oOpa3oBaTeJibHbIE
n 0 ble paboThI ue padboTbl
NMPOrpamMmbl pecypchl
:ﬁ;ﬁi;HHH bu6nmoreka [IOK
1 ' 25 2 0 https://m.edsoo.ru/7f415
PanmmonansHbie
b90
qucia
AreGoareck bu6nmoreka [IOK
2 P 27 2 0 https://m.edsoo.ru/7f415
Ue BBIPAKCHUS
b90
V paBHCHIS I bubnnoreka IIOK
3 P 20 2 0 https://m.edsoo.ru/7f415
HEPaBEHCTBA
b90
Koopaunats! u bubnuorexa [JOK
4 rpadukH. 24 1 0 https://m.edsoo0.ru/7f415
DyHKIMN b90
oBTODEHIE 1 bubmuorexa [JOK
5 P 6 1 0 https://m.edsoo.ru/7f415
0000meHne
b90
OBUIEE
KOJIMYECTBO
YACOB IIO 102 8 0
[TPOT'PAMME
8 KUIIACC
No HanmenoBan  KoumuecTBo 4acos JIeKTPOHHbIE
| He pa3iesioB M (mdposbie)
n/ Bcer  KonTpoabH IIpakTHyeck
TeM o0pa3oBartejibHbIE
n 0 ble padoThl ue padoTbl
NMPOrpamMmbl pecypcsl
4
Bﬁ;ﬁa: i bubnmnoreka [JOK
1 CATCHI. 15 https://m.edsoo.ru/7f417
KBanpatHbie
afg8
KOpHU
Yucna u
BBIYHCIICHUS. bu6nuoreka [IOK
2 Crenens ¢ 7 https://m.edsoo0.ru/7f417
LIEJIBIM af8
MoKa3aTeJieM
3 Anrebpanueck 5 1 bubmmoreka [JOK
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W€ BBIPAKCHUS. https://m.edsoo.ru/7f417
KBanpatHbIit af8
TPEXUIICH
A
H;n];i?p;::z;z bubmuorexa [JOK
4 P ' 15 1 https://m.edsoo.ru/7f417
AnrebOpanueck
af8
ast Ipoob
Z:a;;eiIHCT;:I bu6nuoreka [IOK
5 P ' 15 1 https://m.edsoo.ru/7f417
KBagparusie
af8
ypaBHEHUS
0%
Vpumerma BuGamorera LIOK
6 3 ' 13 https://m.edsoo.ru/7f417
Cucrembl
y af8
YpaBHCHHIA
YpaBHeHus u bubnnoreka HOK
7 HEPABEHCTBA. 12 1 https://m.edsoo.ru/7f417
HepasencrBa afg
OyHKINH. bu6nuoreka [IOK
8 OcHoBHEBIE 5 https://m.edsoo.ru/7f417
[IOHATHUSA af8
OYHKIMH. bubnmnorexka HOK
9 Yucrnosbie 9 https://m.edsoo.ru/7f417
byHKIHH af8
oBToperIe I bubnnoreka IIOK
10 P 6 1 https://m.edsoo.ru/7f417
000011IeHNE
af8
OBIIEE
KOJIMYECTBO
YACOB I10 102 > 0
[MPOTPAMME
9 KUIACC
N HauMeHoBaHMe KoumnuecTBo yacos DJIEeKTPOHHbIE
(uudpossbie)
n/  pa3jgeoB H TeM Becer Konrtpoasn  IIpaktuyeck
o0pa3oBaTejibHbIE
1| NMporpaMmMsbl 0 ble padoThI ue padoTbl
pecypchl
q
chi “e Bubmiorexa [JOK
BBIYHCIICHUS.
1 T —— 9 0 https://m.edsoo.ru/7f41
9d08
qucia
5 VYpaBHeHUs U 14 1 0 bu6muoreka [JOK

HEpaBEHCTBA.

https://m.edsoo.ru/7f41
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YpaBHeHus €
OJTHOH
MepeMEHHON

YpaBHeHuUs U

HepaBeHCTEa. bu6nuoteka LIOK
CHCTeMEL 14 https://m.edsoo0.ru/7f41
v 9do8
ypaBHEHUM
VYpaBHeHus u bubnmoreka [JOK
HEPaBEHCTBA. 16 https://m.edsoo.ru/7f41
HepasenctBa 9d08
bu6nmoreka [IOK
OyHKIUU 16 https://m.edsoo.ru/7f41
9do8
YucnoBeie bubmuorexa [JOK
[OCJIEOBATEILHO 15 https://m.edsoo.ru/7f41
CTH 9d08
gg:g}f; Z}II/IIZG’ bubmoreka LIOK
CI/ICTeMaTI/IS;.LII/ISI 18 https://m.edsoo.ru/7f41
y 9d08
3HAHUI
OBIIEE
KOJIMYECTBO 102
YACOB I1O

I[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Anrebpa, 7 xmacc/ MaxkapeueB FO.H., Munmioxk H.I'., HemkoB K.M. m gpyrue; mox
penakmueir TenskoBckoro C.A., AxuuonepHoe oOmectBo «M3marenbctBo «lIpocBemnieHue
* Anrebpa, 8 kmacc/ MaxkapeueB FO.H., Munmiok H.I'., HemxoB K.M. u npyrue; mox
penakuueir TemskoBckoro C.A., AxumonepHoe obmiectBo «M3matenbctBo «IIpocserieHuey
» Aurebpa, 9 xmacc/ MakaperueB HO.H., Munmok H.I'., Hemkor K.M. u apyrue; mon
penakuueint TenskoBckoro C.A., AknuonepHoe oomiectBo «M3aarensctBo «IIpocBemienues

METOANYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

Maremaruka. Anrebpa : 7—9-¢ kiaccel : 0a30BBI YPOBEHb : METOIMYECKOE IMocoOue K
npeaMeTHol nuHUM ydeOHukoB o anreOpe 0. H. MakapsiueBa, H. I. Munmiok, K. H.
Hemxkosa U ap. MockBa : [Ipocsenienue, 2023

NUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
edso0.ru

POII



