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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEr0 OOpa3oBaHMSA: OHA
oOecrieunBaeT U3yyeHHe APYTruX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TYMaHUTapPHOIO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHMs U B IMOBCETHEBHON JKHU3HU.
PazBute y oOyuarommxcs Hay4yHBIX [PEJICTaBICHUM O TMPOUCXOXKIEHUU U CYHIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
MPOLECCOB B MpPHUPOJE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAa4eCTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJlaliTallid B COBpeMEHHOM IudpoBoM oOuiectBe. M3yueHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTH CBOU
JeMCTBUSL U BBIBOJBI, (OPMYIHpOBaTh yTBepkIeHHs. OcBoeHne Kypca anreOpsl oOecreynBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOydYaloluXcs: OHHM HCHOJB3YIOT JeAYKTUBHBIE U
UHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNe M KOHKPETH3aluio, abCTparupoBaHWE W AHAJIOTHIO.
OOyuenne anreOpe mpeanonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
o0ydaroluxcsi, MO3TOMY CaMOCTOSITEIbHOE pEIleHUEe 3aJady  SBJSETCS — peajau3aluei
JEeSTEIIbHOCTHOTO MIPUHIINIIA O0yYeHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
o0pa3oBaHUsi OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudyeckue auHuu: «Yucna u
BBIUNCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBA», «DYHKIUMY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3Y4EHHUsI Kypca, B3aUMOJIEHCTBYsSI C IpyTMMU €ro JIMHUSIMU. B Xozie u3zyuenus yuyeOHOro Kypca
00y4JaroIUMCs TPUXOAUTCS JOTHYECKH PACCYKAAaTh, UCIOJIB30BAaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsA3M € 3TUM B nporpammy y4eOHOro Kypca «Anredpa» BKIOYEHbI HEKOTOPbIE OCHOBBI
JIOTMKH, MpPEJICTAaBJICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS H
CIOCOOCTBYIOIIIME OBJAJACHUIO OO0YyYaroIIMMHUCS OCHOB YHHBEPCAJIBHOIO MaTeMaTHYeCKOTro
a3bika. CojiepKaTeIbHOM U CTPYKTYpHOUH 0COOEHHOCTBIO YyUeOHOro Kypca «Anredpa» sBisercs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanne nuHUU «Uwcna W BBIUMCICHUS CIYXKUT OCHOBOM [UIsl JajbHEHIIero
U3Y4YEHUsS] MaTE€MaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYaroIIMXCS JIOTUYECKOTO MBIILIECHUS,
(GbOpMUPOBAHUIO YMEHHSI TMOJIb30BATHCA ANTOPUTMAMH, a TAKKEe MPUOOPETEHUIO MPAKTUUECKUX
HaBBIKOB, HEOOXOJMMBIX I MOBCEIHEBHOM >KM3HU. Pa3BUTHE MOHATUS O YHUCIIE HA YpPOBHE
OCHOBHOT'O 00Ilero oO0pa3oBaHUsl CBSI3aHO C PAllMOHAJIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(dhopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIo.

Cognepkanue JBYX aireOpamdeckux JIMHUN — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOydYarOUIMXCS
MaTeMaTUYeCcKOro armmnapara, HEOOXOJHMMOTo HJisi pEeleHUs 3a7ad MaTeMaTUKH, CMEXHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 00111ero oopa3oBaHus
y4eOHBI  MaTepuan TpyHNIOUpyeTcsl BOKPYT  pPalMOHAIBHBIX  BbIpakKeHHH. Aunredpa
JEMOHCTPHUPYET 3HAUCHHUE MATeMAaTHUKH KakK S3bIKa JJIsi IOCTPOCHUS MAaTEMAaTHUYECKUX MOJIENEH,
OIMCAHUS MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOydeHus anredpe BXOAAT TakkKe
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOIMMOro, B YacTHOCTH, IS
OCBOEHHUSI Kypca HUHGOPMAaTUKHU, U OBJAJCHHE HaBbIKAMHM JEAYKTUBHBIX PaCCyXICHUU.
[TpeoOpazoBaHre CUMBOIBHBIX ()OPM CIIOCOOCTBYET PA3BUTHUIO BOOOpPaKEHHS, CLIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxanne  (yHKIMOHATBHO-TpaUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHue
0o0yJaronuMucs 3HaHUN 0 QYHKIHSIX KaK BXHEUIIEH MaTeMaTHYECKON MOJIEIH JJIsi OTIHCAHUS
U HCCIICZIOBAaHMS Pa3HOOOPA3HBIX INPOLIECCOB M SIBICHUI B mpuponae u odmiectBe. M3ydeHue
MaTepuana CHocoOCTBYeT pAa3BUTHIO Yy OOYYaIOIIMXCS YMEHHS MCIIONb30BaTh pPa3InyHbIC
BBIpa3UTENIbHBIC CPE/ICTBA SI3bIKa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,



BHOCHT BKJIaJ] B (hOpMHUPOBAHHME MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJIbTYPHI.

CormacHo yudeOHOMY IUIaHy B 7-9 Kjaccax wu3ydaercs y4deOHBIM Kypc «Auredpay,
KOTOpBIM BKJIIOUAET CIEAYIOLIUME OCHOBHBIE pazlienbl coiepxkaHus: «Yuciaa U BBIUMCICHUSD,
«AnreOpanyeckue BHIPAKEHU», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

Ha u3yuenne yuebHoro xypca «Anredpa» orBoautcs 306 wacos: B 7 kiacce — 102 gaca (3
yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemento), B 9 kimacce — 102 vaca (3 yaca B
HEJICTIIO).

COJEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYUCICHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEeXOA OT OAHON (GOopMBI 3amucu Apodeilt K
apyroi. IloHsaTHe panuoHanbHOrO 4MCila, 3alMCh, CPABHEHUE, YIIOPAIOUYNBAHUE PAllMOHAIBHBIX
yrcen. ApudmMerndeckue NEHCTBHS ¢ pallMOHAIBHBIMH YHCIaMH. PemieHue 3amad u3 peaabHOR
NPaKTUKU Ha 4acTH, Ha ApoOHu.

CremneHp ¢ HaTypaJIbHbIM IOKa3aTelIeM: OMpeelIeHHe, IpeoOpa3oBaHue BBIPAXKEHUN Ha
OCHOBE OIpe/EIeHHUs, 3aiCh 00bIUX yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PEUICHUE 33a]ad U3 pealbHOU
IIPAKTUKU.

[TpyuMmeHeHre TPU3HAKOB JI€IMMOCTH, Pa3I0KEHNE HA MHOKUTEIN HATyPaJIbHBIX YHCEN.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMasi U 00paTHasi MPOIOPLUOHAIBHOCTH.

Auaredpanyeckune BbIPaKeHHUs

IlepeMeHHBIE, YNCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEeHHOW. JlomycTumble 3HaYeHUs
nepeMeHHbIX. [IpeacraBieHue 3aBUCHUMOCTHM MEXJAy BEIMYMHAMU B BHUIE (OPMYIIBL
Beruucnenus no gpopmynam. IIpeoOpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpQXXEHUSI, TIpaBUJIa MIPeoOpa3oBaHUs CYMM M MPOU3BEJEHUH, IpaBUiia PacCKPbITUS CKOOOK U
NpPUBECHUS IOJJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM I1OKa3aTeIeM.

OpnHowieHbl 1 MHOrowieHbl. CteneHb MHOrowieHa. ClloKeHUE, BBIUNTAHUE, YMHOKEHUE
MHOTo4IeHOB. DOpMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBbl U KBaJpaT Pa3HOCTH.
dopmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUsI M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUs, NIpaBUiIa MpeoOpa3oBaHMs ypaBHEHHUS, PABHOCHIBLHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelIeHre JIMHEWHBIX ypaBHEHHMM. COCTaBIIEHME YpaBHEHHU 110 YCIOBUIO 3adadd. PemreHwne
TEKCTOBBIX 3a/1a4 C IIOMOIIbIO0 YPABHEHUM.

Jluneiinoe ypaBHEHHE C ABYyMS MEPEMEHHBIMH U ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHHH ¢ JBYMs IEepeMeHHbIMH. PemieHue cucteM ypaBHEHHH CIOCOOOM IOACTAaHOBKH.
IIpumeps! penieHns TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPaBHEHMI.

DOyHKIUH

Koopannara Toukm Ha mnpsMod. UucinoBble NpOMEXyTKH. PaccTostHue Mexay IByMst
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[IpssmoyromnpHast cucrema koopauHat, ocu Ox u Oy. AOcrucca M OpJMHATa TOYKH Ha
KoopauHATHOM miockocTu. Ilpumeps! rpadukos, 3agaHHbIX (opmynamu. UYreHue rpadukoB
peanpHBIX 3aBuUcHUMOCTei. [lonsarue ¢dyukuuu. [padux dyakmouu. CpoiicTBa (GyHKIIHIA.



Jluneiinas dynkuwms, e€ rpaduk. I'paduk dyakumm y = |x|. I'paduueckoe penieHne TUHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEHMHBIX YPaBHEHUM.

8 KVIACC

Yuciia ¥ BBIYMCICHHSA

KBanparublii kopenb u3 uyucia. llonsarue o0 wuppauuvoHanbHOM uyucie. JlecaTuyHbie
npuOJIMKEHUST UPPALMOHANBHBIX uncesl. CBoMCcTBA apupMETHIECKUX KBAJAPATHBIX KOPHEH M MX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUW M BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qyucia.

Crernens ¢ 1eNbIM IT0Ka3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

Anredpanyeckue BbIPaKeHUs

KBaaparHbIil TpEXUWIEH, pa3I0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckass JgpoOb. OCHOBHOE CBOMCTBO anredpamdeckoir npobu. CroxeHwue,
BBIUYUTAHNE, YMHOXKEHHUE, JICJICHUE aireOdpandeckux ApoOeil. PammoHanbHble BBIpaKEHUS W MX
npeoOpazoBaHue.

YpaBHeHUs] 1 HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHOTO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHu#, cBOIALIMXCA K JIMHEWHbIM UM KBaapaTHbIM. Ilpocreiimme npoGHO-
pauuoOHaIbHbIE YPABHEHUSI.

['paduueckass mHTEpIpEeTalMsl YPABHEHHUM C JBYMS NMEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YpaBHEHUN C JBYMsI NepeMeHHbIMU. [Ipumepbl pemieHuss cucTteM HENMHEHMHBIX YpPaBHEHHM ¢
JIBYMsI IEPEMEHHBIMMU.

Perennie TeKCTOBBIX 337124 anredpandeckum crocoOom.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO ¢ OJHOW TEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHElHHbIE HepaBeHCTBa C OAHOM mnepeMeHHOM. Cucremsl
JIMHENHBIX HEPABEHCTB C OJHOU ITIEPEMEHHOM.

DOyHKIUH

[Tonsitue gynkuuu. OGnacTe onpeeseHnus U MHOXKECTBO 3HaueHul (yHkiuu. CrnocoOsl
3aanus QyHKIUH.

I'padpuk ¢dynkuun. Yrtenuwe cBoiictB QyHkuuu no e€ rpaduky. Ilpumeps! rpapukon
(GYHKIHNH, OTpaKaIOLMX peabHbIe MPOIIECCHI.

@OYHKIMY, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO NMPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduku. dynkuuu , , , y=|x|. 'paduueckoe perieHne ypaBHEHUI U CHCTEM ypaBHEHU.

9 KJTACC

Yuciia 1 BLIYUCICHUA

PanmonaneHble uncia, UppallMOHANbHBIE YHCIa, KOHEUYHbIE U OECKOHEUYHBIE IECATUUHbBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX 4YHCEN, JACWCTBUTENbHBbIE YHCIA Kak OECKOHEUHbIE
JIecsiTHUHble  OpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXIYy  MHOXXECTBOM
JIEMCTBUTEIIBHBIX YNCE U KOOPAUHATHOU IPSIMOM.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKHe AEUCTBUSA C JACHCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepel 0OBEKTOB OKpYXAaroIIero MHpa, JUIMTEIBHOCTb IPOLIECCOB B OKPYKAIOIIEM
MHUpE.

[TpubnnxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh MNpuOMMKeHHUs. OKpyrjieHue yucel.
IIpuknaka v OLEHKA pe3yJIbTaTOB BHIYMCIICHUM.

YpaBHeHUsI 1 HEPABEHCTBA



JIuneitnoe ypaBHeHue. Penienue ypaBHEeHUH, CBOIAIINXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUH, CBOASIIMXCA K  KBaJpPaTHBIM.
bukBangpatHoe ypaBHeHue. [Ipumepsl pelieHUss YpaBHEHUM TpEeThed M YETBEPTOW CTENEHEU
pa3I0KEHUEM Ha MHOXKUTEIH.

Pemenne  apoOHO-pallMOHAIBHBIX  ypaBHEHUW.  PemieHwe — TEKCTOBBIX — 3aday
anreOpandecKuM METOIOM.

VYpaBHeHHE C JBYMsI MEpPEeMEHHbIMH U ero rpaduk. PemieHue cucreM IBYX JHMHEWHBIX
YpaBHEHUH € ABYMs IE€pEMEHHBIMU. PelleHne cuUCTeM [BYX YpaBHEHMH, OJHO M3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYyMsI [I€PEMEHHBIMHU.

Pemennie TeKCTOBBIX 3aj1a4u aNredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Penienne JUHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PellleHwe cucTeM JIMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBagparHble HepaBeHCTBa. I'padmueckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUUHA

KBangpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapaboma, KOOpAMHATHI BEPLIMHbI
napaboJibl, 0Ch CAMMETPHUH TapaldoIbL.

['paduku pyHKuumit: , ,,,, ¥ UX CBOWCTBA.

Yucii0BbIe NMOCJIEA0BATEILHOCTH M NPOrPECCHH

[TonsiTe YMCIOBOM MOCJIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmyoit u GopMyII0ii #-TO YIIEHA.

Apudmernueckass M reomerpuueckas — nporpeccud.  DPopMmynbl  n-TO  4WiIeHa
apupMETUYECKON U FreOMETPUUECKON MPOTrPECCHii, CyMMBbI IIEPBBIX 71 YJICHOB.

N300pakeHre 41wieHOB apu(METHUECKOW M TeOMETPUYECKOM MpOorpeccuié TOUYKaMu Ha
KOOpPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJabTaThl OCBOCHHS TMPOTrpaMMbl y4eOHOro Kypca «Airedpa»
XapaKTEepPU3YIOTCS:

1) nampuomuueckoe 6ocnumanue:

MpOSIBICHUEM HWHTEpeca K MPOLUIOMY W HACTOAIIEMY POCCHMCKOM MaTeMaTHKH,
[IEHHOCTHBIM OTHOLIEHHEM K JOCTHXKECHHSIM POCCHUMCKMX MAaTeMaTUKOB H POCCHHCKOM
MaTEeMaTUYECKON MIKOJIbI, K UCIOJb30BAHUIO ATUX JOCTUKEHUN B IPYTUX HAyKax U MPUKIATHBIX
chepax;

2) eparcoanckoe u Oyxo8HO-HPAEGCMBEHHOE 60CRUMAHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peaM3alliid €ro IpaB.,
NPEJICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YyHKIMOHUPOBAHHS Pa3IUYHBIX CTPYKTYP,
SBJIEHUH, TPOLIETyp TPakJIaHCKOro olmiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYKJIEHUIO ITHUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) mpyooeoe éocnumanue:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHHM MPAKTUYECKUX 3a]ad MaTeMaTH4YeCKOM
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)XKHOCTH MAaTeMaTUYECKOro 00pa30BaHUsS HA NMPOTSHKEHUU BCel
YKU3HU ISl YCIICITHON MPO(ECCHOHANBHON NEATeIbHOCTH M Pa3BUTHEM HEOOXOMUMBIX YMEHHUIA,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYaJbHOW TPAaeKTOPUH OOpa3oBaHUA U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEN;



4) scmemuueckoe eocnumanue:

CIIOCOOHOCTBIO K AMOILIMOHAIILHOMY U OSCTETHYECKOMY BOCIPHUSATHIO MaTEMaTHUYECKHX
00BEKTOB, 3aj1a4, PEIICHHUH, PACCyKICHUIH, YMEHUIO BUACTh MAaTEMAaTHICCKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) yennocmu nayunozo noznanus:

OpUEHTAIe B ACSITENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS YEJIOBEKa, NPHPOALI M O0OIIecTBa, TOHHMMaHUEM
MaTEeMATHYECKON HayKH Kak c(ephl UYeIOBEYECKOW NEATEIbHOCTH, JTAlOB €€ pPa3sBUTUS U
3HAYUMOCTH JIJIsl Pa3BUTHUS [IMBUIIM3AIIMN, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKUA M MaTEMaTHYECKON
KyJbTypOH KaK CpEICTBOM I[IO3HAHUSI MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
HCCJICI0BATEIbCKOM JIeATEILHOCTH;

6) ¢puzuueckoe socnumanue, hopmuposanue Kyaomypvl 300p06ba U IMOYUOHATLHO2O
onazononayuus:

FOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKUE 3HAHMS B HWHTEPECAX CBOETO 3/J0POBBS,
BEJICHUS 3JJ0pPOBOTO 00pasa >KM3HHU (3I0pOBOE MHUTAHKE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryyisgpHas (Qu3udeckas aKTHBHOCThH), COPMHUPOBAHHOCTHIO HAaBBIKA pedIICKCHUH,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa JIPYroro 4eJIoBeKa;

7) 9Kono2uyeckoe eocnumanue:

OpHUCHTAIMECH HAa NMPUMEHEHHE MaTEeMaTHYECKHX 3HAHWH IS pelIeHUs 3ajiad B 00JacTH
COXPAHHOCTH OKpY>Karolleil cpeipl, MIAHUPOBAHUSA TOCTYIIKOB M OLIEHKH HMX BO3MOXKHBIX
MOCNEACTBUI ISl OKPY>KAIOLIEH cpebl, 0CO3HAHUEM TII00aIBbHOrO XapakTepa SKOJIOTHYECKHX
poOJIeM U yTeH UX PEIICHHUS;

8) adanmayun K uzmenaOWUMCA YCAOGUAM COUUANLHOU U RPUPOOHOTL CPEObL:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSX HEONPEIEIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO JeSTeIbHOCTh, B TOM YHCJE YMEHUE YUYUTHCS Y JPYTHX
J0JIed, TpHOOpETaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE 3HAHUS, HABHIKM U KOMIICTCHIIMH U3
OTIBITA IPYTHX;

HE0OXOAMMOCThIO B (JOPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHCIie (OPMYyIUPOBATH UIEH,
MOHSITHSI, TUIIOTE3bI 00 00BEKTaxX W SBICHUSAX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
neUuIuThl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE pPa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYH) CHUTYallMI0, BOCIPHHUMATH CTPECCOBYIO
CUTYyaIlMI0 KaK BBI30B, TPEOYIOUIMNA KOHTPMEp, KOPPEKTUPOBATH NMPUHUMAEMBIE DPEIICHUS U
neicTBus, GOpMYTUPOBAThH U OLEHUBATH PUCKH U TIOCTEACTBUS, (HOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIe NeliCTBUS

ba3oBble Jioruueckue aeiicTBUA:

® BBIBJSITH U XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMATHUECKUX OOBEKTOB,
MOHSATUH, OTHOIICHUN MEXIy TOHATHSAMHU, (HOPMYTUPOBATH OINPEACICHUS TOHSITHH,
YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCHU(PHUKAIMN, OCHOBAHUS JJIs1 00001IeHus
Y CPABHEHUS, KPUTEPUU ITPOBOJUMOIO AHAIIN3A;

® BOCIpPUHUMATH, GOPMYIUPOBATH U MPEOOPA30OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

* BBIABJISTH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOpEYHs B (paKkTax,
JAHHBIX, HAONMIONCHUSX W YTBEPXKICHUSAX, MpeajiaraTh KPUTEPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JIeJIaTh BBIBOJABI C MCIIOJb30BAHHEM 3aKOHOB JIOTHMKH, JETYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOUEHU I, YMO3AKIIOUEHHI 110 aHAJIOTUH;

* pa3dmpaTh JIOKA3aTENbCTBA MATEMAaTUYCCKUX YTBEPXKICHHWH (TpsiMble U OT
MIPOTHBHOTO), MPOBOJAUTH CaMOCTOSTEIBHO HECJI0KHBIS JI0Ka3aTelbCTBa



MaTeMaTHYeCKUX (PAKTOB, BBICTpAaWBATh AapPTyMEHTAIUIO, TPUBOIUTH IMPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

BBIOMpATh CIIOCO0 pelieHus y4eOHOW 3amayr (CpaBHUBATh HECKOJIBKO BAapHUAHTOB
pelieHus, BEIOUpaTh HanboJee MOIXOASMIIUNA ¢ YYETOM CaMOCTOSTEIILHO BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBarelbCcKHe A€HCTBHS:

UCIIOJIB30BaTh ~ BONPOCHI  KaK  HCCIEAOBATCILCKUH  WHCTPYMEHT  IO3HAHUS,
dbopmynupoBath BOIIPOCHI, ¢bukcupyromme IIPOTUBOPEYHE, npobiemy,
CaMOCTOSITENIFHO yCTAaHABJIMBAaTh MCKOMOE M JaHHOE, (OpPMHUpPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE,

IPOBOJUTH TI0 CaMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY HECJIOXHBIH HSKCIICPUMEHT,
HEOOJIBIIOE WCCIEAOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEX]y COOOM;

CaMOCTOSITENILHO ~ (pOPMYJIUPOBAaTh  O0OOIIEHUS W  BBIBOABI 10  pe3yJIbTaTaM
NPOBENEHHOTO HAOJIIOJICHHS, UCCIICIOBaHUS, OLCHHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yIbTaTOB, BEIBOJIOB U 000OIICHUI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE TPOIIECCa, & TAK)KE BBIIBUTATH TIPEITIOIO0KCHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

PaGora ¢ undopmanmeii:

BBISIBJIATH HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISl peLLICHUs 3a1a4H;

BbIOMPATh, aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HH(OPMAIIIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BbIOMpATh (hopMy MpeaCcTaBICHHUS MHOOPMAIIMK U WILTIOCTPUPOBATh pellaeMble 3a7auu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALMSIMY;

OLIEHUBATh HAJEKHOCTh MH(DOPMAIIUK 110 KPUTEPUSAM, NMPEATIOKEHHBIM YUUTEIIEM HIIN
c(hOpMyJINPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuUKaTHBHBIE YHHBepcalbHble Y4eOHbIe el CTBHA:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKJIEHUS B COOTBETCTBUU C YCJIOBUSMHU U LEISAMHU
oOImIeHus, SICHO, TOYHO, TPAMOTHO BBHIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX W
NUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHMS 110 XOAY PELIeHUs 3a/1a4d, KOMMEHTHPOBATh
TIOJTyYCHHBIH pe3yJsIbTaT;

B X0JIe 00CYKJIeHHsI 33/1aBaTh BOMPOCHI IO CYLIECTBY 00CYKAaeMOi TeMbl, TPOOIEMBI,
pemaemMoi  3amayd, BBICKA3bIBaTh WJEW, HAICJIEHHbIE Ha TIOHCK pEIIeHHUs,
COIOCTABJIATh CBOM CYXACHUS C CYXICHMSAMH JAPYTMX YYacTHUKOB JIMAJIOTa,
0oOHapy»XUBaTh pa3INyure U CXOJICTBO MO3UIHI, B KOPpEeKTHOI hopme GpopMyIHupOoBaTh
pa3HOIJIacHsl, CBOU BO3PAKECHHUS;

NPECTaBIATh PE3yIbTAaThl PEIICHHs 3a/1a4H, YKCIICPUMEHTA, HCCIIeJOBaHUS, TIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS € y4€TOM 3a7ay IpE3eHTAlUH U
0COOEHHOCTEH ayAUTOPHH;

NOHUMAaTh M MCIIOJB30BaTh NMPEHMYIIECTBA KOMAHIHON M WHAMBUAYAIbHOW pabOTHI
NIPY PEIICHNU YYeOHBIX MaTEMAaTHIECKUX 3a]1aY;

NPUHUMATH T1I€7Th COBMECTHOH JeSITeIbHOCTH, TUTAHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboThl, pachpeaensTb BuAbl padoT, JOroBapuBaThcsa, O0OCYXKIaTh Npolecc U
pe3yabTaT paboThl, 000011aTh MHEHUS HECKOIBKUX JIFOICH;

y4acTBOBaTh B TpYNIoBBIX (opmax paboTel (0OcyxaeHHus, OOMEH MHEHUSIMH,
MO3rOBBI€ IUTYPMBl U JIPYTHE), BBIIOIHATH CBOK YacTh pabOThl M KOOPAMHHUPOBATH
CBOHU JICWCTBUS C IPYTMMH WIEHAMH KOMaH/bI, OIICHWBATh KaueCTBO CBOETO BKJaJa B
00K TPOSYKT IO KPUTEPHUSIM, CHOPMYIMPOBAHHBIM YUYACTHUKAMHU B3aUMOJEHCTBUS.



PeryasiTuBHbIe yHHBepcaJIbHbIe YUeOHbIE 1eliCTBUS

Camoopranuszanus:
®  CaMOCTOSITEIBHO COCTABIATH IUIAH, AJTOPUTM pEIICHHs 334auyd (WIM €ro 4acTh),
BBIOMpPATh C€Hoco0 pemeHuss ¢ yd€ToM MMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PEUICHUI ¢ y4E€TOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:

® BJAJIETh CIIOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U Pe3ysIbTaTa PeIieHUs
MaTeMaTHYeCKON 3a1auH;

* IMpPEeaBUIETH TPYIHOCTH, KOTOPBHIE MOI'YT BO3HHUKHYTH IIPH PELICHUU 3a1a4d, BHOCUTH
KOPPEKTUBBI B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAHJEHHBIX OIIMOOK,
BBIIBJIEHHBIX TPYJHOCTEW;

® OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JIEATEIHHOCTH IMOCTABICHHOMN LIEJIH U YCIOBUSAM,
06’I)$ICH$[TI) HpI/I‘-II/IHI)I JOCTMKCHUSA WIIM HEOOCTHXKCHHUA ICJIIM, HaAXOIUTh OHII/I6Ky,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenuss B 7 kJjacce oOyyaroumMiics MOJYYHUT CIEIyIOIUE NpeIMETHbIE
pe3yNbTaThI:

Yuciia 4 BbIYUCICHUA

BreImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paLMOHATILHBIMHU YUCIIAMH.

HaxomuTe 3HaueHHs YHCIOBBIX BBIPAKEHUH, NPUMEHSATh Pa3HOOOpa3Hble CIOCOOBI U
npuéMbl  BBIYUCIEHHUS 3HAYeHMH JPOOHBIX BBIPAXEHUH, COAEp)KAIIMX OOBIKHOBEHHbBIE U
JECSITUYHBIE IPOOH.

[Tepexoaute OT 0ogHOM (HOpMBI 3amMcH yKuced K Ipyroil (mpeoOpa3oBbIBaTh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHMYHYIO, B YacCTHOCTH B OECKOHEUHYIO
JIECATHYHYIO APOOB).

CpaBHUBATh U YIIOPSAI0OUMBATH PAlMOHAIBHBIE YUCIIA.

OKpyrisTh YyUCIa.

BbINONHATE NPUKUIKY U OLIEHKY pe3yjbTaTa BBIYMCIIEHUH, OLIEHKY 3HAUEHUN YUCIIOBBIX
BBIPAXCHUI. BBITIOIHATE NEHCTBUS CO CTENEHSAMU C HATypaJbHBIMU [TOKA3aTEISIMH.

[TpuMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYpPaJIbHbIX YHCET.

Pemarbs nNpakTHKO-OPUEHTUPOBAHHBIE 3aJjauyd, CBS3aHHBIE C OTHOIIECHUEM BEJIWYMH,
MPOMOPLMOHAILHOCTBIO BEIMUUH, IPOLIEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThI pEIICHUs 3ada4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX OOBEKTOB.

AuiredpanyecKkue BbIpasKeHUs1

Hcnonb3oBath anredbpanyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHHS yueOHOr0o MaTepHarna.

HaxonuTe 3HaueHus1 OyKBEHHBIX BBIPaKEHUH MPH 3aJaHHBIX 3HAYEHUSIX NEPEMEHHBIX.

BrimonHsaTe npeoOpa3zoBaHus EJIOT0 BhIPAXKEHHUS] B MHOTOWIEH IPUBEIEHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINONMHATE YMHOXXKEHHE OJHOUJIEHa Ha MHOTOWIEH W MHOrOuYleHa Ha MHOTOYIEH,
OPUMEHSATH (POPMYJIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBISITh Pa3ioKEHHE MHOTOWIEHOB HA MHOXKUTEIH C MOMOIIbIO BBIHECEHUS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIHMPOBKH ClaraeMbIX, IpUMEHEeHUs (HOpMyJ COKpaIEHHOro
YMHOXKEHUS.

[IpumMeHsaTh mnpeoOpa3oBaHMsl MHOTOWICHOB Ui PELICHHWS pa3IMyHBIX 33734 U3
MaTEeMaTHKH, CMEXHBIX IPEAMETOB, U3 PEATbHOMN PAKTUKH.



Hcrnonb30BaTh CBOWCTBA CTETICHEHW ¢ HATYPaJIbHBIMU MOKA3aTEISIMU JIJI TTpeoOpa30BaHUs
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pewats yMHENHHbIE ypaBHEHUS C OJHOW NEPEMEHHOMW, NMPUMEHss MpaBWIA Iepexona OT
HCXOIHOIO YpPaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBiIA€TCA 1M YHUCIO KOPHEM
YPaBHEHU.

[TpumensTh rpaduyeckre METOIbl IPU PELICHUHN JINHEHHBIX YPaBHEHUN U X CUCTEM.

[ToaGupatb mpUMepHI Map YUCE, SBISIOUINXCS peIIeHUeM JTHHEWHHOTO YPaBHEHUS C ABYMS
IIEPEMEHHBIMH.

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

Pemats cucreMbl ABYX JIMHEHHBIX YpaBHEHUH C JByMs IIE€PEMEHHBIMH, B TOM YHUCIIE
rpagu4ecKy.

CocTaBisiTh M pemiath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUI IO
YCIIOBUIO 3a/layl, HMHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IIOJy4YEHHBIN
pe3yibTar.

DOyHKIUH

N300paxkath Ha KOOPAMHATHOM TMPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
aNreOpanvdecKoM s3bIKE.

OrmedaTs B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku TuHEHHBIX QyHKIMNA. CTpOUTh TpapuK QyHKIUH ) = |x|.

OnuceiBaTh C MOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIMYMHAMMU:
CKOpOCTb, BpEMs, PacCTOsIHUE, LI€Ha, KOJWYECTBO, CTOMMOCTb, IPOU3BOJMUTEIBHOCTh, BPEMH,
00BbEM paboTHI.

Haxoauts 3HaueHre GyHKIMU 10 3HAYSHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod MpejcTaBiIeHUs M aHAIW3a MHPOPMALMHU, U3BIEKaTh U
MHTEPIPETUPOBATh MHPOPMALINIO U3 TPapUKOB peaTbHBIX MPOLIECCOB M 3aBUCUMOCTEH.

K xonHmy oOyueHuss B_8 kJjacce oOyyaromuiicss MOMYyYUT CJEAYIOUIHE MpeaMETHBIS
pe3yIbTaTHhI:

Yucaa 1 BLIYMCTIEHUS

Hcnonb3oBaTh HavalbHBIE TMPEACTABICHUS O MHOXKECTBE JICUCTBUTEIBHBIX YWCET IS
CpPaBHEHHMsSI, OKPYTJIEHHS M BBIYHCICHUHN, HM300pakaTh EHCTBUTENBHBIE YWCIA TOYKAMHU Ha
KOOPJIMHATHOU IIPSIMOM.

[IpumeHsTh TOHATHE apuU(METUUYECKOrO0 KBAJPAaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCTIOJIb3YSI PU HEOOXOAMMOCTH KAIBKYJISITOP, BBIMIOIHATH MPE0OPa30BAHUS BBIPAKEHUH,
co/iepXallnuxX KBaJgpaTHble KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJbIX YHUCEN C TMOMOIIBI0 JECATUYHBIX IpoOed u
creneHeit uucia 10.

AuiredpanyecKkue BbIpasKeHUs1

[IpuMeHsSTh TIOHSATHE CTENEHH C IIeNIbIM IOKa3aTelieM, BBIMONHATh MpeoOpazoBaHUs
BBIPOKEHHM, COZEPKAIUX CTETICHH C IIEJIBIM TTOKa3aTelIeM.

BEIMIONHATE TOXAECTBEHHBIE MPEOOpa30BaHUS PAMOHAIBHBIX BBIPAKCHHW Ha OCHOBE
MIpaBUJI ICUCTBUHN HAJ MHOTOWIEHAMH U alTreOpanvdecKuMU IPOOSMH.

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[Ipumensaty mpeoOpa3oBaHMsl BBIPAXKEHUW IS PEIICHHWs] pa3IWYHBIX 3a7ad W3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 peaTbHON MPAKTUKHU.

YpaBHeHHUsI M HEPABEHCTBA

Pemiate nuHeliHble, KBapaTHbIE YPABHEHUSI U pallMOHAIbHBIC YPAaBHEHUS, CBOASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHHI C IBYMS IEPEMEHHBIMU.



[IpoBOaUTH MpOCTEUIIINE UCCIIEIOBAHUS YPAaBHEHUN U CUCTEM YpPaBHEHUH, B TOM YHCIIE C
NPUMEHEHHEM TrpauuecKux IMpeAcTaBlIeHU (yCTaHABIMBAaTh, HMMEET M YpaBHCHHUE WIU
CUCTEMa YpaBHEHMI peIlIeHusl, €ClI UMEET, TO CKOJIbKO, U IIpoyee).

[lepexoauTs OT ciOBeCHOW (GOPMYIHMPOBKM 3ahayM K e€ anreOpanyeckod MOAETH C
MOMOIIbI0 COCTABJICHUS YPAaBHEHMsSI WJIM CHCTEMbl YpaBHEHHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TOJTy4YEeHHBIN pe3yJIbTarT.

[TpuMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OIICHKH, PEIlIaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOW M MX CHCTEMBI, JaBaTh TIpa(UYECKyI0 HIUTIOCTPAILIUIO
MHO>KECTBa pelICHII HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonnmate ¥  HUCHONB30BaTh (YHKIMOHANBHBIE TOHATHUS W S3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAUYEHUS), ONMPEACATh 3HA4eHHWE (YHKIMU 1O 3HAYEHUIO apryMeHTa,
OTIpeeNIATh CBOMCTBA (PyHKIMHU 1O €€ rpaduKy.

Crpoutp rpadukd >JeMEHTAapHbIX (YHKIMWA BUAA: , , , V=|X| ONHCHIBAaTH CBOWCTBA
YrCcIoBON (GyHKUUU 10 e€ rpaduKy.

K xoniy oOydyenuss B_9 kJacce 0OO0ydyarOMMICS TMOJYYUT CICAYIOMUE MPEIMETHBIE
pe3yNbTaThl:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHUBATH U YIIOPSAIOUMBATH PAIMOHAIBHbBIE U UPPALIMOHAIILHBIE YUCIIA.

Bemonssate apudmMernueckue ASHCTBHS C pallMOHAIBHBIMU YHCIAMHU, COYETasi YCTHBIC U
MUChbMEHHBIC TPUEMBI, BHITIONHATH BRIYUCIICHUS C UPPAIIMOHATBHBIMU YHCTIAMH.

HaxonuTe 3HaueHMs CcTENEHEel ¢ HEeNbIMUA TOKa3aTeIsIMA M KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPAKECHUH.

OKpyriisiTh JCHCTBUTEIBHBIC YHWCIIA, BBINOIHATH NPHUKUAKY pE3yibTaTa BBIYHCICHUH,
OLIEHKY YHMCIJIOBBIX BBIPAXKECHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemare nuHelHbIE W KBaJgpaTHbIE YypaBHEHWS, YPaBHEHHS, CBOMSIIUECS K HUM,
npocTeiiye ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemarh cuctemsl IBYyX JIMHEWHBIX YpPaBHEHHH C JBYMs MEPEMEHHBIMU U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OHO YPaBHEHUE HE SBIISCTCS TNHEHHBIM.

Pemate TekcToBBIE 3alaud anreOpandeckuM CIIOCOOOM C IMOMOIIBIO COCTaBIICHUS
YpaBHEHHSI WJIM CUCTEMBI BYX YPaBHEHH C IBYMsI IEPEMEHHBIMHU.

[TpoBoauTH MpoOCTENIINE UCCIEIOBAHNS YPABHEHUH U CUCTEM ypaBHEHMM, B TOM YHUCIIE C
NpUMEHeHHeM TpadUYecKuX TPEICTaBICHUH (yCTaHABIMBAaTh, WMEET JM YpaBHEHUE WU
cucTeMa ypaBHEHUI pelieHus, eclii UMEET, TO CKOJIbKO, M ITpoyee).

Pemate nuHeiiHBIE HEpaBEHCTBa, KBaJpaTHBIE HEPABEHCTBA, H300pa)kaTb pEUICHHE
HEPaBEHCTB HA YMCJIOBOW MPSAMOI, 3aITUCHIBATh PEIIEHHE C TIOMOIIbIO CHUMBOJIOB.

Pemrate cucTeMBl JNHHEHHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTh pEIlIeHHE CUCTEMbl HEPAaBEHCTB HA UYMCIIOBOU MPSMOI,
3aIUCHIBATh PEIICHHE C TIOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEpaBEHCTBA MPH PEIICHUH Pa3IMYHbIX 33j1au.

DOyHKIUHA
PacnioznaBath (hyHKIIMU H3yUeHHBIX BUAOB. [loKa3bIBaTh cCXeMaTHUECKU PACTIOIOXKEHUE Ha
KOOPJMHATHOW IUIOCKOCTH TpadukoB (QyHKIui BHma: , , , , , , B 3aBUCHMOCTH OT 3HAYEHUU

K03(pPHIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIMH.

Crtpouth M M300paXkaTh CXEMaTHYECKH Tpa(uKH KBaIPAaTUYHBIX (DYHKIHI, OMUCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMHA MO UX IpaduKam.

PacnosHaBath  KkBampatuuHyto (QyHKIMIO 1m0  (opmyie, TPUBOAUTH  MPHUMEPHI
KBaJPaTUYHBIX QYHKUUH U3 peabHON KU3HU, (PU3UKHU, TEOMETPHUH.

YucoBble MOCI€10BATETLHOCTH U POTPecCHH



Pacnio3HaBaTh apu(pMeTHUECKYI0 U F€OMETPUYECKYIO IIPOIPECCUU MPU pasHBIX CIIOCOOAX
3a/1aHMUs.
BbINONHATE BBIYMCIEHUS C HCHOJIB30BAaHHEM (QOPMYJ N-ro 4YjaeHa apuMeTHuecKol u
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.
N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOUKAMH HA KOOPJUHATHON INIOCKOCTH.

Pewats 3ama4m, CBA3aHHBIE C YMCIIOBBIMU I10CIEAO0BATEIBHOCTAMH, B TOM YHUCIIE 3aa4d
U3 peanbHOM KU3HU (C UCIIOJIB30BaHUEM KaIbKYJISITOPa, HU(PPOBBIX TEXHOIOT ).

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Koauuecmeo uacos Inekmponnuvie
Haumenoeanue
Ne (yughpoesoie)
paszoenoe u mem Konumponsnsie Ilpakmuueckue
n/n oopazosameJibHble
npozpammul paoomul paoomul
pecypcul
Yucna u
| BBIMACTCHHS. 4 5 bu6mmoreka [{OK
Panmonansubie https://m.edsoo.ru/7{415b90
qucia
) AnreOpandeckue 78 ) bubnnoreka [JOK
BBIpKCHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 2 ) bubnnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 3 bu6mmoreka [JOK
rpaduku. OyHKIUU https://m.edsoo.ru/7f415b90
5 IToBTOpEeHUE N 5 bub6nuorexa [IOK
0000111eH1Ee https://m.edsoo.ru/7f415b90
OBLIEE
KOJINYECTBO
YACOB IO 102 ? 0
IMPOI'PAMME
TEMATHYECKOE INTIAHUPOBAHUE
8 KIIACC
Haumenosanue Koauuecmeo uacos
Ne dnexmponnsvie (yugposwie)
pazoenoe u mem Konumponwsnwie Ilpakmuueckue
n/n Bcezo oodpazoeamenvHbvie pecypcol
npozpammul pabomut padomuol
Anrebpanueckue
BBIPKEHUSI.
but6mmoreka [IOK
I Axrcopamieckas 18 ! https://m.edsoo.ru/7f417af8
IpoOb
Yucna u
2 | BBIYHCIICHUS 12 0 bubnmotexa LIOK
‘ https://m.edsoo.ru/7f417af8
KBanpaTHbie KOpHU
YpaBHeHuUs u
3  HEpaBeHCTBa. 18 ) bubnmoreka [JOK
KBanpathbie https://m.edsoo.ru/7{417af8
ypaBHEHUs
4  Anrebpanueckue 4 0 bubnauoteka [JOK



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

BBIPAKCHUS. https://m.edsoo.ru/7f417af8
KBagpartusrit
TpEXWICH
YpaBHeHUs U
5  HEpaBEeHCTBA. 14 1 bubmuorexa [JOK
Cucremsl https://m.edsoo.ru/7f417af8
YpaBHEHUI
HepasencrBa u
q  CHCTEMBI 12 1 bubnuorexa [JOK
HEPABEHCTB https://m.edsoo.ru/7f417af8
7 OyHKIUH. 5 1 bu6nmoreka [IOK
OCHOBHbBIC TOHSATHS https://m.edsoo.ru/7f417af8
3 DOyHKIUH. 7 1 bu6nmoreka [IOK
Yucnoseie GyHKIMA https://m.edsoo.ru/7f417af8
Yucna u
g  BBIMMCICHHA. 5 1 bubnnoreka IIOK
CTeneHs ¢ LeabIM https://m.edsoo.ru/7{417af8
MoKa3aTeyieM
10 [ToBTOpEHUE U 7 1 bubnmnoreka HOK
0000mIeHIEe https://m.edsoo.ru/7f417af8
OBIIEE
KOJIMYECTBO
YACOBIIO 102 ? 0
INPOI'PAMME
TEMATHYECKOE INTAHUPOBAHHUE
9 KJIACC
Konuuecmeo uacos Onekmponnuvie
o Haumenosanue
Ne (uudghposwie)
pazoenoe u mem Konmponwvuwie Ilpakmuueckue
n/n Bcezo oopazosamenbHble
npozpammul padomul padomul
pecypcul
Yucna u
| BBIMHMCIEHHA. 10 1 bu6mmoreka [JOK
JleficTBUTENTBHBIE https://m.edsoo.ru/7f419d08
yucia
YpaBHeHus u
,  HepaBeHCTBa. 14 1 bubnmnoreka [JOK
VYpaBHeHUs ¢ OTHOU https://m.edsoo.ru/7f419d08
MEPEMEHHOM
3 epamenorsa 14 | Bumoraxa LIOK
P ) . https://m.edsoo.ru/7f419d08
Cucremsl ypaBHEHUI
4 :5 amercrna, 17 2 Bubmorexa LIOK
P ) https://m.edsoo.ru/7f419d08
Hepasencrtaa
bu6mmorexa [IOK
> Py 16 ! https://m.edsoo.ru/7f419d08
6 YucnoBbie 15 1 bu6mmoreka [JOK
ITOCJICI0BATEILHOCTH https://m.edsoo.ru/7f419d08
7 IloBTOpeHwue, 16 1 bubnuoreka [JOK



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

0000111eHNE, https://m.edsoo.ru/7f419d08

cUCTeMaTH3aIus

3HaHUHI
OBIIEE
KOJIHUYECTBO
YACOB IO
IMPOI'PAMME

102 8 0

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHON ITPOT'PAMMBI

7 KJIACC
Koo .
D OGEDAENO0 Ilposepsiemvie npedmemuovie pe3yibmamosl 0C60EHUSA OCHOGHOIL
posep 00pazoeamenvHoOll RPOPAMMBL OCHOBHO20 00WLe20 00pa306anus
pe3yiomama
1 Yucna ¥ BEIYUCICHUS

BrImonHATh, coyeTas yCTHBIE W THCHMCHHBIC MPUEMBI, apHPMETHUSCKUC
JIEHCTBHUSI C palliOHAIBHBIMUA YUCIIAMHU

HaxomuTh 3HAYeHUWS YHCIOBBIX BBIPAKEHUH, NPHUMEHATH Pa3sHOOOpa3HbIC
1.2 CcrocoObl W TpHEMBI  BBIUMCICHUS 3HAYCHUH JIPOOHBIX BBIPAKCHHM,
coJiepKalux OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH

1.1

[TepexoauTe OT OAHOM (OPMBI 3amUCH YUCEN K JApYroi (IpeoOpa3oBHIBATH

1.3 JNECATUUHYIO0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO IPO0Ob)
1.4 CpaBHUBATH U YIIOPSAIOYMBATH PALIMOHAJIBHBIE YNCIIA
1.5 OxkpyriasTh uncia
BBINONHATE NPUKUAKY M OLIEHKY pE3yJIbTaTa BHIYMCICHUH, OLIEHKY 3HAUYEHUI
1.6 YUCJIOBBIX  BBIPQXCHUH. DBBIMONHATE JAEUCTBUA CO  CTENEHSAMH  C

HATypaJIbHBIMU IMOKAa3aTCIISIMU
HpI/IMeHSITB MMPU3HAKH ACIIMMOCTH, PA3JIOKCHUC HAa MHOXKUTCIIN HATYPAJIbHBIX

1.7

YUCCII

Pemate MMPAKTUKO-OPUCHTUPOBAHHBIC 3aaa4M, CBA3aHHBIC C OTHOIICHHEM
1.8 BCJIIMYHMH, IPONNOPHIHUOHAJIIBHOCTBIO BEJIMYUH, IPOLCHTAMU, UHTCPIPCTUPOBATH

pe3ynbTaThl pEUIeHUs 3a7ad ¢ Y4ETOM OrpaHWYEeHMH, CBSI3aHHBIX CO
CBOWCTBaMH paccMaTpUBaEMbIX OOBEKTOB
2 AnreGpanyeckue BbIpaKeHHs!

Hcnons3oBaTh anreraI/IquKyro TCPMHUHOJIOTUIO U CHUMBOJIMKY, MPUMCHATH

2.1 e€ B IIpoliecce OCBOCHUs yUeOHOro MaTepuaia
29 HaxonuTte 3HayeHuss OYKBEHHBIX BBIPQKEHHUN MNpPU 3aJaHHBIX 3HAUCHHIX
MEePEMEHHBIX
73 BrImonssTe npeoOpa3oBaHus 1EI0ro BEIPAXKEHUS B MHOTOUJICH MTPUBEJCHUEM
' MOJIOOHBIX CIaraeMbIX, paCKphITHEM CKOOOK
24 BBINONHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHAa Ha

MHOTOYJIEH, IPUMEHTh (POPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTU

OcCyliecTBISTh Pa3I0KEHHE MHOTOWIEHOB Ha MHOXHTEIHU C TOMOUIBIO
2.5 BBIHECEHHUS 3a CKOOKHM OOIEro MHOXHUTEINs, TPYIIHUPOBKU CIaraeMblX,
MpPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOKEHUS



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

[TpumensTh npeoOpazoBaHUsI MHOTOYJICHOB JJISl PEIICHUSI Pa3jiNMYHbIX 3a/1a4

2.6 U3 MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHOM MPAKTUKU
27 Hcnonp30BaTh CBOWMCTBA CTENEHEH € HATyPAIbHBIMU II0KA3ATCIAMU UL
) IpeoOpa3oBaHus BbIPAKEHUI
3 YpaBHEeHUs 1 HEpABEHCTBA
Pewates nuHElHbIE ypaBHEHMS C OJHOM IIEPEMEHHOM, NPUMEHsSA IIpaBUia
3.1 nepexosa OT HMCXOJHOIO ypPaBHEHHs K PaBHOCWIBHOMY eMmy. IIpoBepdrs,
ABJIIETCS JIM YUCIIO KOPHEM YpPaBHEHMS
39 [TpuMmeHsTh Tpaduueckue METObl IIPU PELICHUH JUHEHHBIX YPAaBHEHUN U UX
CUCTEM
33 [TonOupars mnpumepsl map 4YHCEN, SBIAIOLMXCS pPELICHUEM JUHEHHOro
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU
Crpouth B KOOPIMHATHOM IJIOCKOCTH IpaduK JIUHEHHOTO YpPaBHEHHS C
34 JBYMsI TIEPEMEHHBIMHU; TIOJIB3YACh TPa(pUKOM, IPUBOAUTE MPUMEPHI PEIICHUS
YPaBHEHHUS
35 Pemats cuctemsl 1ByX JIMHEHHBIX YPaBHEHUH C AByMs IEPEMEHHBIMHU, B TOM
' qucie rpadpuvecku
CocraBiiTh M pellaTh JIUHEHHOE YypaBHEHME WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH IO YCJIOBMIO 3a/layd, WHTEPIPETHPOBATb B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4M MOJTy4YEHHbIN pe3yibTar
4 Koopaunatel u rpaduku. @yHKIMn
M3o0paxaTh Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
4.1 KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEpBalbl, 3alUCBIBATH  YHUCIIOBbBIE
IIPOMEXYTKH Ha aIreOpandeckoM si3bIKe
4.2 OtmeyaTs B KOOpAMHATHOM INIOCKOCTH TOUYKH I10 3aIaHHBIM KOOPIANHATaM
43 Crpourts rpaduku nuHeHbIX QyHKIMHA. CTpouTh rpaduk GyHKINHU ¥ = [X|
OnuceiBaTh C NOMOIIBIO (YHKUUH H3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMsI, paCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTb,
POM3BOIUTENILHOCTD, BpeMsl, 00BbEM pabOoThI
4.5 Haxoauts 3HaueHre GyHKIMU M0 3HAYEHHIO €€ apryMeHTa
[Tonumats rpaduueckuii cnoco0 MpeaCTaBICHUS M aHaiu3a MHOpMaluy,
4.6 U3BJIEKATh U HHTEPIPETUPOBaTh HHGOPMAIMIO U3 TpapuKOB peaTbHBIX
MPOLIECCOB U 3aBUCUMOCTEHN
8 KUIACC
Koo .
R Ilpogepaemuie nI{edmemubte Ppe3yibmambsl 0C60€HUA OCHOBHOU
00pa3o06amenbHoll nNPOPAMMbL OCHOBHO20 00U|e20 00pa3o6anus
pesyiomama
1 Yucna ¥ BBIYUCIEHUS
Hcnonb30BaTh HayalbHbIE MPEJICTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
1.1 qyucen NS CPaBHEHHs, OKPYIJIGHUS W  BBIUMCIEHUH, H300paxarb
JEHUCTBUTEIIBHBIE YHCIIA TOUKAMU Ha KOOPJAMHATHOM MPSMOU
[IpuMeHATh TMOHATHE apU(PMETUUYECKOTO KBAaJPATHOTO KOPHSA, HAXOJHUTh
12 KBaJIpaTHbIE KOPHH, MHCHOJIB3ysl TMPU HEOOXOAMMOCTH KaJIbKYJISATOP,
' BBINOJIHATE NTPe0Opa30BaHus BHIPAKEHUHN, COEpKAIUX KBaIpaTHbIE KOPHH,
HCIIOJIB3Ysl CBOMCTBA KOpHEN
13 Vcnonp30BaTh 3anucu OONBIINX M MaJbIX YHUCEN C TIOMOIIBIO JECSITUYHBIX
) npoOeit u creneHel uncna 10
2 AnrebpanuecKue BHIPAKCHHS
71 [IpuMeHATh NOHATHE CTENEHM C LENbIM  IIOKa3aTeJIeM, BBIINOIHATD
' npeoOpa3oBaHus BRIPAKEHHIA, COACPIKAIIMX CTENICHH C IIeTIbIM MOKa3aTeIeM
2.2 BBINMOTHATE TOXIAECTBEHHBIE MPEe0Opa30BaHMUsl PallMOHATIBHBIX BBIPAKECHUN




Ha OCHOBE NpPaBWJI JCHCTBHIM HaJ MHOTOWICHAMH H alreOpandecKuMu
IpoOsIMH

23
24

PackiiagpIiBaTh KBaJpaTHbBIN TPEXUICH HA MHOKUTENH

[TpumensTh npeoOpa3zoBaHMs BBIPAKEHUHN JUISL PEIICHHs pa3IMYHBbIX 3a]1ad
U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAJIbHOM NPAKTUKH

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemarp nuHElHBIE, KBaApaTHBIE YPABHEHMS M PALMOHAIBHBIE ypaBHEHUS,
CBOJSAIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsl [IEPEMEHHBIMU

3.2

[IpoBoaUTH MpoOCTEHIIINE UCCIICIOBAHUS YPAaBHEHUH U CUCTEM ypaBHEHUH, B
TOM 4YHCJIE C MPUMEHEHHEM TpadUdecKuX MPEJCTaBIeHUN (yCTaHABIUBATH,
MMEeT JIU ypaBHEHHE WJIM CUCTeMa YpPaBHEHHM peIIeHHs, €CIH HMEET, TO
CKOJIBKO, U IIpOYee)

3.3

[lepexonuTh OT crnoBecHOW (OPMYIUPOBKH 3aadyu K e€ aiaredpanyeckoit
MOJIETIM C TOMOILBIO COCTAaBJICHUS YPABHEHMsI WJIM CHUCTEMbl ypaBHEHUH,
WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJadyd IOJyYEHHBIN
pe3yJsbTar

3.4

[IpumeHATh CBOWMCTBA YMCIOBBIX HEPABEHCTB [JIi CPAaBHEHMUS, OIICHKH,
pelaTh JIMHENHBIE HEPABEHCTBA C OJJHOM ITEPEMEHHOM U UX CUCTEMBI, J1aBaTh
rpaguYecKy0 WUTFOCTPAIIMI0 MHOXKECTBA PEIICHUH HEPaBEHCTBA, CHCTEMBI
HEpPABEHCTB

4.1

OyHKINU

[ToHuMaTh W HMCIONB30BAaTh (PYHKIMOHAJHHBIC MOHATHUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HA4YeHHUs), OINpelesATh 3HAauyeHHe (QYHKUUM IO
3HA4YCHHUIO apTryMEHTa, ONPEIENIATh CBOMCTBA (PyHKIUH 10 €€ TpaduKy

4.2

Koo
npoeepaemozo
pe3yiomama

Crpoutb rpaduku sneMeHTapHbIX (QyHKUMH Bupa: , , , , , ONMCHIBAThH
CBOMCTBA YMCIIOBOM (PyHKIMHU 110 €€ rpaduKy

9 KJIACC

Ilpogepsaemvle npedomemnsle pe3ynbmanvl 0C60EHUSA OCHOBHOIL
00pazoeamenvHoOil NPOZPAMMBL OCHOBHO20 00ULe20 00pa3oeanus

1
1.1

Yuciia v BEIYUCIICHUS
CpaBHUBATh U YIIOPSIOUMBATH PallMOHAIbHbBIE U UPPALIMOHAJIbHBIE YUCIIa

1.2

1.3

1.4

BeimonusaTe apudmeTHueckue AEHCTBUS C pPAlMOHAIBHBIMH YHCIAMH,
coyeTass YCTHbIE M THCHbMEHHBIE TPHUEMBI, BBINOJHITh BBIYMCICHUS C
YMppalurOHaJIbHBIMU YHCIIAMU

Haxonuth 3HaueHusi cTenmeHed C MEeJNbIMH [OKa3aTeJsIMA U KOPHEH,
BBIYMCIISATh 3HAYECHUS YUCIIOBBIX BBIPAKEHUHN

OKpyrisiTh JIEUCTBUTEIbHBIC YHUCIA, BBIMOJHATH NPUKHUIAKY pe3yJsibTaTa
BBIYMCIICHHUM, OLICHKY YMCJIOBBIX BBIPAKEHUMN

YpaBHEHHs 1 HEpABEHCTBA

2.1

Pewrats snMHEWHBIE U KBaJApPAaTHBIE YPABHEHUS, YPaBHEHHUs, CBOMASILMECS K
HUM, POCTENIINE TPOOHO-pALIMOHAIBHBIE YPaBHEHUS

2.2

23

Pemath cuctembl ABYX IWHEHHBIX YpPaBHEHHH C JIByMSI MEPEMEHHBIMU U
CUCTEMBI JIBYX YypaBHCHHH, B KOTOPHIX OJIHO ypaBHEHUE HE SBISACTCS
JIMHEUHBIM

Pemare TeKkCTOBBIE 3amayM  aJreOpanveckuM CIOCOOOM C  MOMOIIBIO
COCTaBIICHUS YpaBHEHHs] WM CHUCTEMBI JBYX VYpPaBHEHHHA C JBYMS
NepPEeMEHHBIMU

24

IIpoBOAUTH NMPOCTEMUIINE UCCIENOBAHNS YPABHEHUN U CUCTEM ypaBHEHUH, B
TOM 4HCJIE€ C NPUMEHEHHEM TrpaduyecKux MNpeacTaBlIeHUl (Hampumep,
YCTaHABIUBATh, UMEET JIM yPABHEHUE WIIM CHCTEMA YPAaBHECHMI DPEILEHHS,




€CJIM IMEET, TO CKOJIHKO)

2.5

Pemate nuHelHbIe HepaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, HM300pakaTh
pElIEHNE HEPaBEHCTB HA YHUCIOBOM NPSIMOM, 3allUCHIBAaTh PEIICHUE C
IIOMOILBIO CUMBOJIOB

2.6

PemraTs CUCTCMBI JIMHEHHBIX HCPaBCHCTB, CUCTCMBI HCPaBCHCTB,
BKJIIOHAOMIUC KBaApPaTHOC HCEPABCHCTBO, I/I306pa)KaTL peICHUC CUCTCMbI
HEPaBCHCTB Ha YHCI0BOM pr[MOI‘/'I, 3allMChIBaTh PCIICHHUE C IIOMOIIBIO
CHMBOJIOB

2.7

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 3a7a4
DyHKIMHU

3.1

PacriosHaBath QyHKIMHM W3y4eHHBIX BHIOB. [lOKa3bIBaTh CXEMaTHUECKH
pacrosiokeHue Ha KOOPIMHATHOM MJI0CKOCTH TpadukoB GyHKIMIA BUAA: , , , ,
B 3aBUCHMOCTH OT 3HAa4eHUH KOI(PQPHUIMECHTOB, ONUCHIBATH CBOWCTBA
byHKIMA

3.2

[Toka3piBaTh CXEMAaTUYECKH PACIIOJIOKEHHE HA KOOPIAMHATHOW IUIOCKOCTH
rpaduKoB QPYHKIMIA BUJIA , ¥ ONKUCHIBATh CBOMCTBA (DYHKITUI

33

Ctpouth u n300pakaTh cXeMaTHUYECKH IpadUKu KBaApaTUYHBIX (DYHKUUH,
OIKCHIBATh CBOMCTBA KBAIPATUYHBIX (DYHKIMHA 1O UX TpaduKam

34

PacnioznaBate kBajpaTuyHyo GYHKIUIO MO GopMylie, TPUBOIUTH MPUMEPHI
KBaJPaTHYHBIX QYHKUIUH U3 peaTbHOM KNU3HHU, (PU3HKH, TEOMETPHH

4.1

4.2

43

4.4

Koo

Apudmernueckas 1 reoMeTpuUecKas Iporpeccuu

PacnioznaBath apu@meTHyecKyr0 U TE€OMETPUYECKYIO0 MPOTPECCHM IpU
pasHbIX croco0ax 3aJaHus

BBINONHATE  BBIYMCICHUST C  HCIOJNB30BAaHHEM (OpPMyN #-TO  4ieHa
apu(MeTHYECKON U TreOMETPUYECKOM MPOrpeccHii, CyMMbI IEPBBIX N YJICHOB
N306paxkaTh uJieHBl MOCIEAOBATEILHOCTH TOYKAMU Ha KOOPJMHATHOMN
IJIOCKOCTH

Pemats 3agauun, CBSI3aHHBIE C YMCIIOBBIMH I1OCJIEIOBATEILHOCTSIMH, B TOM
qucie 3alaud U3 peabHOW KU3HHM (C HCIOJb30BAaHUEM KaJIbKYJIATOpA,
U (POBBIX TEXHOJIOTHI)

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA
7 KJIACC

Ilpogsepsaemutii 21emenm cooeprcanus

1.1

Yucna v BBIYMCIECHUS
Jpobu 0ObIKHOBEHHBIE U JECSITUYHBIE, IEPEX0]] OT OJHON (OpMBbI 3anHCH Jpobdeit
K apyroi. IloHATne pannoHalIbHOIO 4YMCIa, 3alUCh, CPABHEHUE, YIIOPSAIOUYNBAHNE
palMOHATIbHBIX YHCEI

1.2

Apudmerndeckue IeHCTBHA C pallMOHAJIBHBIMH 4YHciIaMu. Pemenue 3amad u3
peaybHOM MPAaKTUKH HA YacTH, Ha IPOOH

1.3

CreneHp ¢ HAaTypaJIbHbBIM  I1OKAa3aTCJICM: ONpCACIICHUC, HpeO6p8.30BaHI/IC
BI)Ipa)KeHI/II\/’I Ha OCHOBC OIIPEACIICHUSA, 3aIIUCh OOJIBIIINX YHCENT

1.4

HpOLICHTBI, 3alUucChb MPOLCHTOB B BUIC ,[[pOGI/I n )lp06I/I B BUAC IIPOLICHTOB. TpI/I
OCHOBHBIC 3aa4Md HAa NPOUCHTHI, pCIICHUC 3a1a4 U3 peaﬂBHOfI IMPAKTUKH

1.5

HpI/IMeHeHI/IC NNPHU3HAKOB ACIIMMOCTH, PA3JIOKCHHUC Ha MHOKUTCIIU HATypPaJIbHBIX
HHUCCII

1.6

PeanbHbie 3aBUCUMOCTH, B TOM YUCJIC IpsAAMas U 06paTHas{ MMPOMNOpHUOHAJIBHOCTH

Anrebpanyeckue BbIpaKeHHs

2.1

IlepeMeHHBIE, YMCIIOBOE 3HAYCHUE BBIPAXKEHUA C IEepeMEHHOHU. JlomycTumsle
3HAYCHUS IEPEMEHHBIX




[IpencraBieHne 3aBUCUMOCTH MEXKy BETMYMHAMHU B BUJE popMyibl. Beraucnenus

2.2
1o opmynam
23 ITpeoOpa3oBanue OyKBEHHBIX BBIPaKEHUI, TOXKAECTBEHHO PAaBHbIE BBIPAKEHUS
2.4 CBoiicTBa CTENEHU C HATYpaJIbHBIM IMOKa3aTeJIEM
75 OpnowieHbsl u MHOrowieHsl. CreneHb MHOrowieHa. Cio)keHue, BBIYUTAHME,
YMHOKEHUE MHOT'OYJIEHOB
26 @opMyJibl COKPAIIEHHOTO YMHOXCHMS: KBaJpaT CyMMbI M KBaapaT Pa3HOCTH.
) Popmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIN
3 YpaBHeHus
31 VYpaBHeHHE, KOpPEHb YPaBHEHUA,  MpaBHIIa npeoOpa3oBaHusl  ypaBHEHHS,
PaBHOCHUJIIBHOCTb YPaBHEHUN
39 JIuneliHoe ypaBHEHUE c OJIHOM HGpGl\:[CHHOﬁ, YUCJIO KOPHEW JIMHEHHOTO
YPaBHEHUs, PELICHUE JIMHEHHBIX YPABHECHUN
33 CocraBnenue ypaBHE)HI/Iﬁ [0 YCIIOBUIO 3aJaud. PelieHue TEKCTOBBIX 3ajay c
IIOMOUIbIO YPaBHEHUN
34 JluneliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema IByX JIMHEHHBIX YpaBHEHHUH C ByMs IepeMEHHBbIMU. PemieHue cucrem
3.5 YpaBHEHUH CIIOCOOOM IMOACTaHOBKU. [Ipumepnl pelieHus TEKCTOBBIX 3ajad C
IIOMOUIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. OyHKIMHA
4.1 Koopaunara Touku Ha mpsiMoi
49 ql/ICJIOlEI:IG IIPOMEKYTKH. PaccrosHue Mexay AByMs TOYKaMH KOOPAMHATHOM
npsIMOM
43 [IpsmoyronbHas CHCTEMA KOOPIMHAT, OCH Ox n Oy. Abcuucca 1 opuHaTa TOYKU
Ha KOOPJAMHATHOM MJIOCKOCTH
44 [Ipumepsr r;v)a(bHKOB, 3aJaHHBIX (opMmynamu. YreHue TrpadUKOB peabHbBIX
3aBUCUMOCTEN
4.5 [Honstne pynkunu. I'papuk pynkuuu. CoiicTBa pyHKIMIA
4.6 Jlunelinas gynkuus, e€ rpaduk. I'papux GyHKINMN
4.7 ['paduueckoe pemieHre TMHENHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHUN
8 KUIACC
Koo Ilposepaemplit 31emenm codepircanus
1 Yucna v BBIYMCIECHUS
1.1 KBanpathsiii kopenb u3 uucina. [lonstue 06 nppanuonansHoM yucie. Jlecarnynbie
' IpUOJIMKEHUS UPPALIMOHAIBHBIX YHCEIT
CpolicTBa apu(pMeTHYECKMX KBaJpaTHbIX KOpHEH W HX MPUMEHEHHE K
1.2 npeoOpa3oBaHUIO0 YHUCIOBBIX BBIPAKEHUH M BBIYUCICHUSIM. JleificTBUTENbHBIE
yucna
1.3 Crenens ¢ 1enbIM NI0Ka3aTeneM U e€ cBoiicTBa. CTaHaapTHas 3aluch Yucia
2 Anrebpanyeckue BbIpaKeHHs!
2.1 KBaznpaTHslii TpE€XuiieH, pa3IoKEHUE KBaPAaTHOTO TPEXWIEHA HA MHOXKUTENN
2.2 Anrebpanyeckasi ApoOb. OCHOBHOE CBOMCTBO anredpandeckon qpoou
23 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHE, JeJIeHHE alre0pandeckux Ipooei
2.4 PanmroHanpHbIE BRIpAXEHHUS U UX MPe0Opa3oBaHUe
3 YpaBHEHMS U HEpaBEHCTBA
31 KBanparnoe ypaBHeHHe, (opMyna KOpHEW KBaJIpaTHOro ypaBHeHHS. Teopema
Buera
3.2 Pelienue ypaBHEHH, CBOIASIIMXCS K JIMHEHHBIM U KBAJIPATHBIM
33 [Ipocreiine qpoOHO-pallMOHATIBHBIE YPABHEHUS
34 I'padguueckass mHTepnpeTanus YpaBHEHUIHl C JBYMs IE€PEMEHHBIMH U CHUCTEM

JMHEUHBIX YpPaBHEHUN C JBYMs NEepeMEHHBbIMU. [IpuMepbl peleHus CcucreM




HEJIMHEWHBIX YpaBHEHUH C IByMS IepEMEHHBIMU

3.5 Perienne TeKCTOBBIX 33aa4 alre0pandeckuM CriocoOoM
3.6 UucnoBble HEPABEHCTBA U MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI TepeMEHHOMN
3.8 PaBHOCHUIIBHOCTh HEPABEHCTB
3.9 JIuHeiiHble HEpAaBEHCTBA C OJHOW [TEPEMEHHON
3.10 CucreMbl JTUHEHMHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
4 DOyHKIUU
41 [Tonsatne Qynkuuu. OO6sacTh ONpeneneHuss U MHOKECTBO 3HAYEHUH (QyHKIUH.
' Crioco6b1 3a1aHus PYHKIUI
4.2 I'paduk dynakmmu. UteHne cBOMCTB GyHKIMH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB GyHKIMH, OTPAKAIOMIUX PEATbHbIE TPOIECCHI
44 @OyHKUMY, ONKCHIBAIOIME MPsAMYIO U OOpaTHYH  MPONOPLHOHAJIBHBIE
) 3aBHCHUMOCTH, UX rpaduKu
4.5 DYHKIUH ,
4.6 DOYHKINH ,
4.7 ['paduueckoe pelieHrne ypaBHEHUH U CUCTEM YpaBHEHUH
9 KJIACC
Koo Ilposepaemulit 31emenm cooepiricanus
1 Yucna v BIYUCICHUS
11 PanponanpHble  uyMcna, HUPpPALMOHATIBHBIE YHCIIA, KOHEUHblEe U  OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO JEeWCTBUTENBHBIX YMCEN, JIeHCTBUTENbHBIE YHUCIIa KaK OECKOHEYHbIE
|  JlecATHYHBIC npodu. B3auMHO O0IHO3HAYHOE COOTBETCTBUE MEXKIAY MHOKECTBOM
) JEHCTBUTENBHBIX YUCEI W KOOPAMHATHOM npsiMod. CpaBHEHHE IEHCTBUTEIBHBIX
yucel
1.3 Apudmernueckue 1eicTBUS ¢ 1eHCTBUTEIbHBIMH YHCIAMHU
W3mepenus, npubnuxenus, oueHkH. Pa3mepbl 0OBEKTOB OKpYKaIOLIEro MHpa,
|4 JVIMTETBHOCTb TMPOLECCOB B OKPYKAIOWIEM MHPE. [TpubnmxéHHOEe 3HaUYeHUE
) BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrienue uucen. [lpukuaka u oreHka
Pe3yJIbTaTOB BBIUMCIICHUN
2 YpaBHEHHs 1 HEpABEHCTBA
2.1  VYpaBHeHus ¢ 0JHON NEPEMEHHOMN
2.2 JluneliHoe ypaBHeHHUE. PemieHne ypaBHEeHUH, CBOJSIINXCS K TMHEWHBIM
2.3 KsagparHoe ypaBHeHMe. PenieHre ypaBHEHNH, CBOAAIIMXCS K KBaPaTHBIM
24 EI/IKBaZ[pvaTHOG ypaBHeHue. lIpumepsl penieHuss ypaBHEHHMM TPETbEH M YETBEPTOU
CTENEHEN pa3I0KEHUEM Ha MHOKUTENIH
2.5  Pemenue aApoOHO-pallMOHATIBHBIX YpaBHEHUN
2.6 Cucremsl ypaBHEHUH
2.7 VYpaBHeHUE C IByMs IEPEMEHHBIMU U €ro rpaduk
2.8  PemeHue cucteM ABYX JMHEMHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU
29 Pemenne cuctem nByX ypaBHEHHUH, OJTHO U3 KOTOPBIX JUHEHHOE, a JPYroe — BTOPOU
CTETIEHU
2.10 T'paduueckas uHTEpHIpeTaLMs CUCTEMBl YPAaBHEHUH C IBYMS IEPEMEHHBIMHU
2.11 PemieHue TEKCTOBBIX 3a/1a4 aNreOpaniecKuM CrocoOoM
2.12  YwucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13  PeuieHue JIMHEHHBIX HEPABEHCTB C OAHON NEPEMEHHOM
2.14  PelleHWe CUCTEM JIMHEHMHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM
2.15 KBagpaTHble HepaBeHCTBa
216 I'paduueckas MHTEpHpeTaluss HEPAaBEHCTB M CHUCTEM HEPABEHCTB C JABYMS

NEPEMCHHBIMU




DyHKIUU

KBanparuunas Qynkuus, e€ rpaduk u cpoiicta. Ilapabona, KOOpAUHATH BEPILIUHBI

31 napaboIIbl, 0Cb CUMMETPHUH 11apadoJIbl
3.2 TI'paduxu QyHKIHI , ¥ UX CBOICTBA
3.3 I'paduku pyHKIHMH , 1 UX CBOMCTBA
3.4 TI'paduxu QyHKIHMI, U UX CBOWCTBA
4 YuciioBble OCIEN0BATEIBHOCTH
41 Omnpeznenenre M CrocoObl 3aJaHUSl YUCIOBBIX IOCIENIOBATEIBHOCTEH. 3amaHue
) MOCJIEIOBATEILHOCTH PEKYPPEHTHOU popMyIoi U HOpMyJIOH n-T0 YjieHa
49 Apudmernueckass mporpeccus. Dopmynsl  n-ro wieHa — apuMETHUECKOM
IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB
43 I'eomerpuyeckas nporpeccus. @opmyJsibl #-ro 4jeHa reOMETPUUYECKON MPOTrPECCUu,
CYMMBI IIEPBBIX /1 YJICHOB
4.4 N300pakeHre 4WIEHOB apru(METHYECKOH M T€OMETPUYECKOH MPOTpeccHii TOUYKaMu
' Ha KOOPJMHATHON MIIOCKOCTH. JINHEHHBIN U SKCIIOHEHIMAIbHbIN poCT
4.5  CnoxHble IPOLEHTHI

ITPOBEPAEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBbHOMN ITPOI'PAMMBI OCHOBHOT'O

OBHIET'O OBPA3OBAHUA

Koo Ilposepaemvle mpedosanus Kk npeoOMenmHbIM pe3yibmamam 0C60eHUA

npoeepaemozo OCHOGHOIL 00PA306amMenbHOI RPOZPAMMbBL OCHOBHOZ20 00w e20 00paA306anU
mpebdosanus Ha ocnose PI'OC

YMeHue onepupoBaTh NOHSITUSIMH: MHOKECTBO, IOJIMHOXKECTBO, ONEpalluu
HaJ/l MHOXKECTBAMHU; YMEHHE ONEpUpOBaTh NOHATHAMMU: Tpad, CBSI3HBIN rpad,
JIEPEBO, LIUKJI, MPUMEHATh UX MpPU PEUICHUM 3a]ad; YMEHHE HCIOJb30BaTh
rpa¢puyeckoe NpEeACTABICHHE MHOXXECTB Ul OINHUCAHUSA  PeaJIbHBIX
IIPOLIECCOB U SIBJICHUH, NIPHU PELIEHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHnue ONCprUpoOBaTh MOHATUAMU: OIIPCACIICHHUE, aKCHUOMa, TCEOpEMa,
J0Ka3aTCIbCTBO, YMCHUEC pacrio3HaBaTb NCTUHHBIC u JIOKHBIC
BBICKA3bIBaAHUA, IIPpUBOAUTL  TPUMEPBI U KOHTPIIPUMCEPHI, CTPOUTH
BBICKA3bIBAHUA U OTPUILIAHUA BBICKA3bIBaHUI

YMenue onepupoBaTh NOHATHUSAMHU: HATypajdbHOE YHCIO, NPOCTOE U
COCTaBHO€ YHCJIO, JEIUMOCTh HATYypAJbHBIX YUCEI, MPU3HAKU JEITUMOCTH,
[eJI0e YMCII0, MOIYJb YKclia, OOBIKHOBEHHAsI ApoOb W JecATUYHas IpoOb,
CTAHIAPTHBIA BHJ YHUCJA, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIIO,
apudMeTHuuecKuil KBaJpPAaTHBI KOpPEHb; YMEHHE BBIMONHITH JEHCTBUS C
YucilaMMi, CpaBHHBATb W YHNOPAAOYHMBATH 4YHCIA, MPEACTABIIATHL 4YHCIa Ha
KOOPAMHATHOW MPSAMOW, OKPYIVIITH YHMCIA; YMEHUE JenaTh NPUKUAKY U
OIICHKY pe3yJIbTaTa BHIYUCICHUI

YMeHue omnepupoBaTh TMOHATHSAMM: CTEMEHb C LEJIbIM II0Ka3aTeleM,
apu@meTnyecKuil KBaJpaTHbIM KOPEeHb, MHOTOWIEH, alredpanyeckas Ipoob,
TOKECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTENEeHU OOJIbIIe eTUHHIIbI,
YMEHHE BBINOJIHATH pacu€Tsl MO Qopmysiam, MpeoOpa3oBaHUS IIEJBIX,
JIpOOHO-PAIMOHATIFHBIX BBIPAKEHUH U BBIPAKEHUH ¢ KOPHIMH, Pa3IOXKEeHUE
MHOTOWJI€Ha Ha MHOXHUTENIH, B TOM YHCIE C HCIOJIb30BaHHEM (HOpMYII
Pa3sHOCTH KBaJIpaToOB M KBaJpaTa CyMMbl U pa3HOCTH

YmMmenne ONCpHUpOBaTh IMOHATHAMHU: YHCIOBOC PABCHCTBO, YPABHCHHUC C
OJHON TEPEMEHHOM, YHMCIIOBOE€ HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOI;
YMEHHE peliarh JIMHEHHbIE W  KBaJpaTHBICE YpaBHEHHS, JIPOOHO-




palMOHAIbHBIE YPABHEHUS C OJIHOM MEPEMEHHOM, CUCTEMBI ABYX JIMHEHMHBIX
YpaBHEHHI, TUHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBapaTHbIC U APOOHO-
pauMoOHaIbHbIE HEPABEHCTBA C OJHOW IEPEMEHHOW, B TOM YHCIIE NpPH
pellleHun 3ajad U3 JpPYruxX NpPEeAMETOB U INPAKTUYECKUX 3a7ad; YMEHHUE
WCIIOJIB30BaTh KOOPAMHATHYIO MNPSIMYK0 M KOOPAMHATHYIO IIJIOCKOCTb IS
M300paXEHUsl pElIeHUH ypaBHEHUHN, HEPABEHCTB U CUCTEM

VYMeHHne omnepupoBaTh HOHATHAMH: (yHKOus, rpaduk QyHKIHH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUs,
yObIBaHMs, HauOoblllee M HAWMEHbIIEEe 3HA4YeHHS (QYHKIHH; YMEHHUE
OncprupoBaTh IIOHATHUAMMU npsamas MMpOMmoOpuUruOHAJIBHOCTD, JIMHEHHAs
byHKIMs, KBagpaTHyHas (QyHKOMA, oOpaTHas NPONOPHHUOHAIBHOCTD,
napabosna, runepboia; yMeHue CTPOUTh Tpaduku (QyHKIHA, MCIIOIB30BaTh
rpaguKu JUIS ONpEAEICHHs] CBOMCTB IPOIECCOB M 3aBHCUMOCTEH, IS
pelIeHus 3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB U pealIbHOM KU3HU; YMEHUE
BBIPAXaTh OPMyJIaMU 3aBHCUMOCTH MEKIY BETHYHHAMH

YMeHue OICpHUPOBATHL MOHATHUAMU: IMOCICAOBATCILHOCTD, apI/I(i)MeTI/ILIeCKaSI
U TEOMETpPHYEeCKas IMpPOTPEeCcCHH; YyMEHHE HCIONb30BaTh CBOWCTBA
MOCJIEI0BATEIbHOCTEH, (POPMYJIBI CyMMBI M OOIIETO 4WiIeHA NMPU PEIICHUH
3a7a4, B TOM YHUCIE 3aJad W3 JAPYIHX y4eOHBIX NIPEIMETOB U pealIbHOM
KHU3HU

YMeHue pemiath 3a1a4i pa3HbIX TUIOB (B TOM YHCIIE€ HA IPOLEHTHI, JOIU U
4yacTH, ABW)KEHHE, padoTy, 1IEHy TOBApOB U CTOMMOCTb IOKYIOK M YCIYT,
HAQJIOTH, 3a/Ja4d M3 O0JacTH YNPABICHUSA JIMYHBIMM M CEMEHHBIMU
(¢uHaHCaMM); YMEHHME COCTaBJISATh BBIPAXKECHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCJIIOBHMIO 3aJaud, MCCIELOBaTh II0JYyYEHHOE peEUICHUE U
OLICHMBATh MTPaBAOINO0I00HOCTh MOITYUYEHHBIX PE3YJIHTAaTOB

10

11
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YMeHue onepupoBaTh MOHATUAMU: (GUTypa, TOUKA, OTPE30K, MpsMas, JIyd,
JOMaHas, yTroJl, MHOTOYTOJNBHHUK, TPEYTOJbHHUK, PABHOOCIPEHHBIH U
PaBHOCTOPOHHHMI TPEYTOJIbHUKHU, MPSMOYTOJIbHBIA TPEyrojbHHUK, MEIHaHa,
OmccexTprca M BBICOTA TPEYTOJIbHHUKA, YETHIPEXYTONBLHUK, TTApAJIIeTIOrpaMM,
poMO, TNpSAMOYTOJIBHUK, KBajapaT, Tpameuus; OKPYXXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (UTYpaMH; yMEHHE
pemiaTth 3a7ayd, B TOM YHCJIE M3 MOBCETHEBHOM »XM3HHM, Ha HaXOXJAECHUE
TE€OMETPUYECKUX BEIIMYMH C NMPUMEHEHHUEM H3Y4YCHHBIX CBOWCTB (QUTYp U
¢axToB

YMeHue onepupoBaTh TOHSATHSAMH: pPaBEeHCTBO  (uryp, paBEeHCTBO
TPEYTOJIbHUKOB; MapajljIeIbHOCTh U TEPHEeHAMKYISIPHOCTh MPSIMBIX, YToJl
MEXIY TPSMBIMH, MIEPIICHANKYIISP, HAKJIOHHAS, TPOSKIHs, mogodue ¢uryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHUsS OTHOCHTEIBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTh pPAaBEHCTBO, CHMMETPUI0O U TMoaodue Quryp,
HapayIeIbHOCTh U MEPIEeHAUKYIISIPHOCTh MPSMBIX B OKPY>KaIOLIeM MUpE
YMeHne omnepupoBaTh TOHSATHSIMH: JUITHHA, PACCTOSHUE, Yroi (BEeTHMYMHA
yria, CHHYC M KOCHHYC YIJla TPEYTroJbHHKA), IJIOLIA/(b; YMEHUE OI[CHUBATh
pa3MepsI MPEIMETOB U OOBEKTOB B OKPYKAIOIIIEM MUPE; YMEHHE MPHUMEHSTh
dbopMyIIBI IEpUMETpa U TUIOIMIAIH MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH U
IUIOIAAN Kpyra, o0beMa MPSMOYTOJBHOTO TapauleieluIieaa; yMeHUe
OPUMEHATHh MPU3HAKK PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroiibHuKa, Teopemy [ludaropa, TpUroHOMETpUYECKHE COOTHOIICHUS
JUISL BBIYUCIICHUS JUIMH, PACCTOSIHUM, TTOIaiei

YMenne  um300paxaTh  IUIOCKMe  GUTYpHl M HMX  KOMOWHAIWH,
OPOCTPAaHCTBEHHBbIE (QUTYpPHI OT PpPyKH, C TIOMOLIBIO  YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB MO TEKCTOBOMY MJIM CHUMBOJBHOMY




OITMCaHHIO
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YMeHHe onepupoBaTh INOHATUSMHU: MPSAMOYIOJIbHAs CHCTEMa KOOPAMHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpa Ha
YHCJIO, CKAIPHOE IIPOU3BEICHUE BEKTOPOB; YMEHHUE UCIIOIb30BAaTh BEKTOPBI
Y KOOPAWHATHI [UIs NIPEACTABICHUA NaHHBIX U PEILICHMS 3a4a4, B TOM YHCIIE
U3 APYTUX Y4eOHBIX MPEIMETOB U peabHOU )KU3HU

14
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VYMeHue onepupoBaTh MOHATHSMHU: CTOJOMKOBBIE M KPYIOBbIE JUArpamMMbl,
Ta0JIUIIBI, cpeHee apudmeTndeckoe, MeIana, HauboIbIlIee U HANMCHbIIIEE
3HA4YeHus,  pa3Max  4YMCIOBOro  Halopa; YMEHHE  H3BJICKATh,
UHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HH(POPMAIUIO, MPEICTABICHHYIO B
TabJIMIAX W Ha JuarpaMMax, OTpaXkarollyl0 CBOMCTBA U XapaKTEPUCTHUKU
pEaIbHBIX IIPOLIECCOB U SIBJICHUM; YMEHHE paclo3HaBaTb W3MEHYMBbHIE
BEJIMYMHBI B OKPY’KaIOIEM MUPE

YMeHue onepupoBaTh HOHATHUSIMU: CIy4YalHbBIA ONBIT  (CIy4yalHbIN
9KCIEPUMEHT), JIEMEHTAPHOE COOBITHE (JIEMEHTAPHBIN UCXO/1) CITydaitHOro
OTBITA, CIIy4alfHOE COOBITHE, BEPOATHOCTH COOBITHS; YMEHHE HAXOIUTh
BEPOSTHOCTH CIy4alHBIX COOBITMH B ONBITaX C PABHOBO3MOXHBIMU
AJIIEMEHTAapHBIMU  COOBITMSIMH; YMEHHE pelarb 3aJadyd  METO/I0M
OpPraHM30BaHHOIO Iiepedopa U C MCIOJb30BAaHMEM IIPABMUIA YMHOXKEHMUS,;
YMEHHE OIICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI U SBJICHHI, TOHUMATh
pOJb MPAKTUYECKH JOCTOBEPHBIX M  MAJOBEPOSITHBIX COOBITMH B
OKpYXaloIlleM MHUPE U B XKU3HU; 3HAKOMCTBO C IIOHSTUEM HE3aBUCUMbBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBILIUX YUCET U €r0 POJIbIO B MAaCCOBBIX
SABJICHUSAX

16

YMeHue BbIOMpaTh MOIXOAALIMM M3yUeHHBI METOA I pelleHus 3a]auu,
IPUBOAUTH IIPUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B NIPHUPOAE U
JKU3HHM, PAaCIIO3HABAaTh IIPOSABIICHHE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
ONMUCHIBaTh OTACJIBbHBIC BBIJAIOIINECS PpE3YyJbTaThbl, IOJY4YEHHBIE B XOJE
pa3BUTUSA MATEMATUKU KaK HAyKH, IPUBOAMUTH IPUMEPHI MAaT€MaTHYECKHUX
OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU HCTOPUHU

INEPEYEHbB 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMbBIX HA OI'2 I1O

MATEMATHUKE
Koo Ilposepaemplit 31emenm codepircanus
1 Yucna ¥ BBIYUCIEHUS
1.1  Harypanbnsle u nensie yucna. [Ipu3Haky qenMMOCTH HETbIX YUCEI
12 OOBIKHOBEHHBIE M JECATHYHBIE JIPOOH, MPOLEHTHI, OECKOHEUHBIE MEPHOAMYECKUE
) npobu
1.3 PamuonanbHble uncna. ApupmMeTruyeckre ornepalnu ¢ pallMoHaIbHBIMU YUCIAMH
1.4  [lelicTBuTeNbHBIE yncia. ApugMeTuiecKre onepamum ¢ JeiCTBUTEIbHBIMU YHCIIaMU
15 [TpubnuxEénnpie BBIMMCIICHHS, NpaBUIa OKPYIVICHHA, NPUKHAKA 1 OLEHKA
pe3yapTaTa BEIYUCICHUN
2 AnrebpanyuecKue BHIPAKCHHS
2.1 | BbykBeHHBIE BbIpaK€HUS (BBIPAKEHUS C TIEPEMEHHBIMHU)
29 Crenens ¢ nenbiM nokasarteneM. CTeneHb ¢ paloHalbHbIM MoKa3zarenaeM. CBoiicTBa
CTETIEHU
2.3 | MHorowieHsl
24  AnreGpanueckas qpoOb
o Apudmerndeckuii KOpeHb HaTypajdbHOU cTeneHu. JlelcTBus ¢ apudMeTHIEeCKUMHU

KOpPHSIMU HAaTYpaJbHOW CTENEHU




3 YpaBHEHUs 1 HEPABEHCTBA

3.1 llensle u 1poOHO-panMOHATBHBIE YpaBHEeHUS. CHCTEMBI M COBOKYITHOCTH YpaBHEHHIA

39 HCJ'IBIC n ,Z[pO6HO-paHI/IOHaJ'IBHHe HCpaBCHCTBA. CucremMsl © COBOKYITHOCTH

HEPaBEHCTB
33 Pernrenuie TEKCTOBBIX 3a1a4
4 YucaoBbIe MOCIEI0BATENLHOCTH

4.1 IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHU OCIEA0BATENLHOCTEN
4.2  Apudmernueckas U reoMmeTpuueckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB

5 OyHKIMHU

@yukuus, cnocoOs! 3aaanus Gyakmn. ['paduk ynkuun. Odnacte onpeneneHus 1
MHOkecTBO 3HaueHui (pyHkuuu. Hymmn ¢ynkuuu. IIpoMexyTkn 3HaKOOCTOSHCTBA.
[IpomMexxyTK MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHUHUMYMBI (yHKIHH.
HauOosnbliee 1 HaumeHblee 3HaYeHHE GYHKIMU HA IPOMEKYTKE

6 Koopannats! Ha IpsIMO U INIOCKOCTH

5.1.

6.1 | KoopaunatHas npsimas
6.2  JlekapTOBBI KOOPJAMHATHI HA TIJIOCKOCTH

7 I'eomeTpus
7.1  T'eomerpuyeckue GUTYPHI U UX CBOWCTBA

7.2 TpeyroibHUK
7.3 MHOroyroJibHuKH

7.4  OKpyXHOCTb U KPYyT
7.5  H3mepeHune reoMeTpu4eCKUX BEIUYHH

7.6 | BekTopsl Ha IOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA

8.1 OmnucarenpHas CTATUCTUKA
8.2  BeposTHOCTB

8.3  Kombunaropuka
8.4  MHuoxecTBa

8.5 I'padmr

YYEBHO-METOJINYECKOE OBECHEYEHUE OBPA30BATEJIBLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
* Maremaruka. AnreOpa: 7-ii Kkmacc: 0a30BbIi  ypOBEeHb: y4eOHHK; 15-¢ wu3manwme,
nepepaboranHoe MakapeueB FO.H., Munarok H.I'., Hemkos K.W. u np.; mox pemakuumeit
TensikoBckoro C.A. AxknmonepHoe oomiectBo «M3narensctBo «IIpocBemenney
* Maremaruka. AnreOpa: 8-if kmacc: 0a30BBId  ypoBeHb: y4eOHUK; 16-¢ wu3gaHue,
nepepadbotanHoe MakaperueB 1O.H., Munmok H.I'., Hemxor K.W. u ap.; mom pemakiuei
Tensxosckoro C.A. AkunonepHoe o6mectBo «M3narenpctBo «IIpocBemieHney
* Maremaruka. Anrebpa: 9-ii kmacc: 0a30BbIi  ypoOBeHb: y4eOHHK; 15-¢ wu3manwme,
nepepaboranHoe MakapeueB FO.H., Munarok H.I'., Hemkos K.W. u np.; mox pemakuumeit
TensikoBckoro C.A. AxknmonepHoe oomiectBo «M3narensctBo «IIpocBemenney

METOJIUYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA
1. Pabouaa mempaow:
* H. I'. Munmiok, U. C. lllnsikoBa Anredpa. Pabouast tretpaap. 7 kiace. B 2 u;
https://go.11klasov.net/13735-rabochaja-tetrad-po-algebre-7-klass-uud-k-uchebniku-jun-
makarycheva-erina-tm-erina-mju.html
* H. I'. Mungtok, U. C. lllneikoBa Anrebpa. Pabouas terpaap. 8 kimace. B 2 4;



https://go.11klasov.net/13735-rabochaja-tetrad-po-algebre-7-klass-uud-k-uchebniku-jun-makarycheva-erina-tm-erina-mju.html
https://go.11klasov.net/13735-rabochaja-tetrad-po-algebre-7-klass-uud-k-uchebniku-jun-makarycheva-erina-tm-erina-mju.html

https://go.11klasov.net/15457-rabochaja-tetrad-po-algebre-8-klass-uud-k-uchebniku-jun-
makarycheva-erina-tm-erina-mju.html

* H. I'. Mungtok, U. C. lllneikoBa Anredpa. Pabouas terpaap. 8 kimacc. B 2 4;
https://go.11klasov.net/13731-rabochaja-tetrad-po-algebre-9-klass-k-uchebniku-jun-
makarycheva-erina-tm-erina-mju.html

2. /luoakmuueckue mamepuanwi:

— Temamuueckue mecmol.

* 1O. I1. Iynaunues, B. JI. Kponrays Anre6pa. TemaTtnueckue TecThl 7 Kiiace;
https://file.11klasov.net/2941-testy-po-algebre-7-klass-k-uchebniku-makarycheva-yun-i-dr-
glazkov-yua-gaiashvili-mya.html

* 0. II. AynauneH, B. JI. Kponrays Anredpa. Temarnueckue TeCThl 8 Kiacc;
https://file.11klasov.net/2985-testy-po-algebre-8-klass-k-uchebniku-makarycheva-yun-i-dr-
glazkov-yua-gaiashvili-mya.html

* Tectrl o anredpe. 9 kiace. K yuebunky Makapsruea FO.H. u ap. - I'maskos FO.A.,
Bapmasckuit M.K., I'anamsuim M. 1.
https://go.11klasov.net/3055-testy-po-algebre-9-klass-k-uchebniku-makarycheva-yun-i-dr-
glazkov-yua-varshavskiy-ik-gaiashvili-mya.html

— Knuzu ona yuumens:

* XKoxoB B.M. Ypoxku anredpsi B 7 kiacce: kH. 1uist yuurens /B.M.)Koxos, JI.b.KpaiineBa —
M.:IIpocBenienue;
https://file.11klasov.net/2940-uroki-algebry-v-7-klasse-posobie-k-uchebniku-makarycheva-yun-
i-dr-zhohov-vi-krayneva-1b.html

* XKoxoB B.N.Ypoku anredps! B 8 knacce: kH. 11 yuurens /B.W.2Koxos, I'.J.KapTamesa —
M.:IIpocBenienue;

https://fia.ucoz.net/UMK/uroki_algebry v_8kl-zhokhov v.i-2011-79s.djvu

* 10.H.Makapsrues, H.I'.Munmiok,C.b.CyBoposa, W.C.11nbikoBa N3yuenue anreOps B 7-9
kiaccax — M.:IIpocsemienue.
https://fia.ucoz.net/UMK/izuchenie_algebry v_7-9 klassakh 2011g.izd..zip

* Marematuka. Anrebpa : 7 — 9-e kiaccol : 6a30BbIl ypPOBEHB : METOAMUECKOE MTocoOue K
npeaMeTHo! JTuHUM yueOHuKoB 1o anredpe FO. H. Makapeiuesa, H. I'. Mungtok, K. .
HemkoBa u ap./ — 2e u3a., crep. — Mocksa : Ilpocsemienue, 2023. — 54 c.
https://go.11klasov.net/20502-matematika-algebra-metodicheskie-rekomendacii-7-9-klassy-
krajneva-lb.html

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Mos mkona - https://myschool.edu.ru/
2. Poccuiickas 3JIeKTpOHHAs IIKOJIa
- 7 knacc https://resh.edu.ru/subject/16/7/
- 8 kiacc https://resh.edu.ru/subject/16/8/
- 9 kmacc https://resh.edu.ru/subject/16/9/
3. JKnacc
- 7 xnacc https://www.yaklass.ru/p/algebra/7-klass
- 8 kiacc https://www.yaklass.ru/p/algebra/8-klass
- 9 kiacc https://www.yaklass.ru/p/algebra/9-klass

Ccpinka Ha iporpammy https://workprogram.edsoo.ru/work-
programs/6850418?sharedToken=MIgGcwY G3z
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