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MOSCHUTEJIbBHAS 3AIIUCKA

AnreOpa sBIsIeTCS OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
o0ecrieunBaeT U3y4eHUE IPYruX AUCIMIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK ¥ T'YMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOIDKEHUST 00pa30BaHUs U B TIOBCEAHEBHOM KHU3HM.
PazBute y oOy4aromuxcsi HAay4HbIX MPEJCTABICHHH O TPOUCXOXKACHHH U CYI[HOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpakKeHUS MaTEeMAaTHYEeCKOM HAyKOW SBICHUH U
MPOIIECCOB B TPUPOJEC H OOLIECTBE, POJIM MATEMaTHYECKOTO MOJCITHUPOBAHUS B HAaYYHOM
MO3HAaHMHM M B MPAKTUKE CHOCOOCTBYET (DOPMHPOBAHHIO HAYYHOI'O MHUPOBO33PCHHUS M KAueCTB
MBIIIUICHUS,, HEOOXOIMMBIX Uil aJanTalld B COBPEMEHHOM IM(ppoBoM obmiectBe. M3ydenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHUS HA0I0IaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTH MBIIIICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JIEUCTBHS U BBIBOJIBI, (JOPMYIHPOBATH yTBepkacHUsA. OCBOCHUE Kypca anreOpbl oOecreunBaeT
pa3BUTHE JIOTHYECKOTO MBINUICHUS OOYYaIONIMXCS: OHH HCHOJB3YIOT JCIyKTUBHBIE U
WHAYKTHBHBIE PacCyXAEHUs, 0000IIeHNe W KOHKPETH3alnio, adCTparupoBaHHE W aHAJOTHIO.
OOyuenue anrebpe MpeArnosiaraeT 3HAYUTEIBHBI OOBEM CaMOCTOSITEILHOW JIESITEIIBHOCTH
oOyJaromuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHHe 3a7ad  SBISIETCS — peanu3anueit
JEATEILHOCTHOTO MPUHIIUIA 00yICHUSI.

B crpykrype mnporpammbel ydeOHOro Kkypca «Anrebpa» Ajii OCHOBHOTO OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeIbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNreOpandeckue BBIPAKCHU», «YPaBHEHHS M HEPaBEHCTBa», «DYyHKIUWY.
Kaxnas u3 3TuX CoJepiKaTeIbHO-METOANICCKUX JIMHUIA Pa3BUBACTCS HA MPOTHKEHUH TPEX JIET
W3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €T0 JIMHUSAMH. B Xo1e n3ydenus y4eOHOTO Kypca
00y4aroImuMCcs TPUXOAUTCS JIOTUIECKH PACcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M ¢ 9THM B IporpaMMy y4eOHOTO Kypca «Airedpay BKIFOUEHBI HEKOTOPHIE OCHOBEI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro oOpa3oBaHUs WU
CTMOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIONIMMHCS OCHOB YHUBEPCAIBHOTO MAaTEeMaTHYECKOTO
si3bika. ConepKaTenbHOM U CTPYKTYPHOU OCOOCHHOCTBIO YUEOHOTO Kypca «Airedpay sSBISETCS
€ro MHTErPUPOBAHHBIN XapaKTep.

Conmepxanne nuHHM «YWcna W BBIYUCICHHS» CIY)XUT OCHOBOH JUIsl JalIbHEHIIETO
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAIONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI MOJIb30BAThCS AITOPUTMAMH, & TAK)Ke MPUOOPETECHHIO MPAKTHYECKUX
HAaBBIKOB, HEOOXOJMMBIX Uil MMOBCEIHEBHOW XHM3HH. Pa3BUTHE MOHITHS O YHCIE HAa YPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUsl CBSI3aHO C PAIMOHAJIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHUIo.

Conmepkanue JBYX aireOpanuecKuxX JIMHUH — «AlreOpandeckue BBIPRKCHUSD» U
«YpaBHEHUSI W  HEPABEHCTBA»  CIIOCOOCTBYeT  (OPMHPOBAHUIO Y  OOyYarOIIMXCS
MaTeMaTUYeCKOTO armapara, HEOOXOJWMOIrO Uil PEHICHUs 3aJad MaTeMaTUKH, CMEKHBIX
NpeAMETOB M MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO 00Iero 00pa3oBaHuUs
y4eOHBI  Marepwaia TPYNIUPYETCs BOKPYr  pallMOHAIBHBIX  BBIPAXKEHHWH.  AJsreOpa
JEMOHCTPUPYET 3HAYEHUE MAaTEMATUKU KaK s3bIKa JUIsl TIOCTPOCHHSI MaTEMAaTUYCCKUX MOJCIICH,
OTIMCaHUS TPOIIECCOB U SBICHUH pealbHOTO MUpa. B 3amaum oOydeHus aiaredpe BXOAAT TaKKe
najbHEeHIee pa3BUTHE AaJTOPHTMHUYECKOTO MBIIIICHUS, HEOOXOJAMMOro, B YaCTHOCTH, IS
OCBOCHHS Kypca HWHGOPMATHKH, ¥ OBJIQJICHUC HABBIKAMH JICAYKTUBHBIX PacCyXJICHUU.
[IpeoOpazoBanre CUMBOJBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPa)KEHHs, CIOCOOHOCTEH K
MaTeMaTu4ecKOMY TBOPYECTBY.



Conepxanne  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00y4JaroNMMUCs 3HAHUH 0 QYHKIHUAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
U HCCIEJOBAHUS Pa3HOOOpa3HBIX MPOILECCOB M SBJICHUN B mpupoie M oOmectBe. M3ydyenue
MaTepuaga CHOCOOCTBYET Pa3BUTHIO Yy OOydalOIUXCS YMEHHUS HCIOJIB30BAaTh Pa3InIHbBIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHUT BKJIaJ B (hOpMHUpOBAHHUE NIPEJICTABICHUNA O POJIM MAaTEMATUKHU B Pa3BUTUU LIUBUIM3ALMU
U KYJIbTYpBI.

CornacHo y4eOHOMY IutaHy B 7-9 Kiaccax wu3y4aercsi y4eOHbBIH Kypc «Anrebpay,
KOTOPBIM BKJIIOUAET CIIEAYIOLUIME OCHOBHBIE pa3lesibl colepykaHus: «Yuciaa U BBIUHCICHUSD,
«AnredpanyecKue BHIPAKEHHS», «YPaBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha u3yuenue yueGHOTO Kypca «Anredpa» otBoautcs 306 gacos: B 7 kinacce — 102 gaca (3
yaca B Hezienmo), B 8 kimacce — 102 gaca (3 gaca B Henmento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).

COJEP/KAHUE OBYYEHUA
7 KJIIACC

Yucia v BBIYUCTICHUSA

Jlpobu OOBIKHOBEHHBIE M JIECATHYHBIE, MEepexo] OT oAHOW (opmbl 3amucu Apobed K
npyroii. IloHsiTHEe parMOHaIBLHOIO YMCIIa, 3alKCh, CPABHEHUE, YIOPAJOUYMBAHUE PALUOHATIBLHBIX
yrcen. ApudmMernyeckue AeHCTBUA C palliOHaIbHBIMU 4MciIaMu. Pemienue 3aqau U3 peanbHOR
MPaKTUKHU HA YaCTH, HA JPOOH.

CreneHpb ¢ HaTypaJbHBIM IOKa3aTelleM: OIpeJesieHue, MpeoOdpa3oBaHUe BBIPAXKEHUN Ha
OCHOBE ONpEAETICHUs, 3anKich 00abINX yncen. [IponenTsl, 3an1ch IPOLEHTOB B BUJE poOU U
IpoOu B BHUJE MPOLIEHTOB. TpH OCHOBHBIE 337aull Ha MPOLIEHTHI, PEIIeHUE 3a7a4d U3 peaabHOI
IIPaKTUKH.

IIpuMeHEeHNE IPU3HAKOB ACTUMOCTH, PA3JIOKECHUE HA MHOXKUTEIN HATYPaJIbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE TIpsAMasi U 0OpaTHasi MPONOPLIHOHAIBHOCTH.

AnredOpanyeckue BbIpasKeHUsI

IlepemeHHBIE, YMCIOBOE 3HAUYECHUE BBIPAKEHHUA C IEpEMEHHOW. JlomycTuMble 3HaYeHUs
nepeMeHHbIX. IIpencraBieHue 3aBUCHUMOCTH  MEXJY BEJIMYMHAMU B BHUJE  (OPMYIIBL.
Beruucnenus no gpopmynam. [IpeobpazoBanne OyKBEHHBIX BbIPAaXKEHUH, TOXKAECTBEHHO paBHBIE
BBIPAXKEHHUs, IPaBUJIa MPeoOpa3oBaHMsl CyMM M IPOM3BEAEHUI, MpaBUila pacKpbITUs CKOOOK U
IIPUBEICHUS MOJIOOHBIX Cl1araeMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I10KA3aTEIIEM.

Opnounensl 1 MHOrowieHsl. Crenenb MHOrouieHa. Cllo)KeHHE, BBIYUTAHUE, YMHOKEHHE
MHOTOWIEHOB. DOpPMyJIbl COKpAIIEHHOIO YMHOKEHUS: KBaApaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3noxkeHre MHOrO4JIEHOB Ha MHOKUTEIH.

YpaBHeHus 1 HEPABEHCTBA

VYpaBHeHHe, KOpeHb YpaBHEHUs, IpaBUja NpeoOpa3oBaHMs YpaBHEHUS, PABHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO YypaBHEHWS,
pelleHne JMHEWHBIX ypaBHeHMI. CocCTaBlI€HHME ypaBHEHUMN IO YCIOBHUIO 3ajaudu. PemieHue
TEKCTOBBIX 33/1a4 C TOMOLIBIO YPaBHEHUH.

JIuHeliHOe ypaBHEHME C JIBYMsI IEpeMEHHbIMH U ero rpadpuk. Cuctema JIBYX JMHEHHBIX
ypaBHEHUH C JBYMS MepeMeHHbIMH. PeleHue cucteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3a7a4 C IOMOILBIO CUCTEM YPABHEHHH.



DyHKUUHA

Koopaunara touku Ha npsmon. UuciaoBele NPOMEXKYTKU. PaccrosiHMe Mexay ABYMs
TOYKaMH KOOPAMHATHOMU IIPSIMOM.

[IpsmoyronbpHast cucrtema koopauHat, ocu OX m Oy. Abcmucca M opauHaTa TOYKH Ha
KoopAMHATHOM TuiockocTH. [IpumMepsl rpadukoB, 3amaHHbIX (opmyrnamu. UreHue rpadukoB
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkumn. I['padpux  Pyakmun. CpoiictBa  QyHKIMIA.
Jluneitnas ¢ynkuwms, e€ rpapuk. ['padux Gynkuuu y = |X|. ['paduueckoe pelieHre JTHMHEHHBIX
YPAaBHEHUHN U CUCTEM JIMHEHHBIX YPAaBHEHUM.

8 KVIACC

Yucsa 1 BIYUCTEHUS

Ksanparueiii kopenb u3 uucna. [lonstue 00 wuppanuoHasbHOM 4Hcie. JlecaTuuHbie
MPUOJIMKEHUST UppallMOHAIBHBIX unces. CBOMCTBa apu(METHUECKUX KBAJPATHBIX KOPHEW M MX
MPUMEHEHHE K TMPeoOpa30BAHHMIO YHUCIIOBBIX BBIPAKEHHN W BBIYUCICHHSIM. JleMCTBUTEIBHBIC
qucia.

Crenens ¢ 1enbIM [oKazareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Anrebpandeckue BelpakeHUsIAJredpandeckue BbIpaskeHU sl

KBanpatHblil TpE€xusieH, pa3aoKeHUe KBaJpaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

Anrebpandeckas ApoOb. OcHOBHOE CBOMCTBO anredpamveckoir npobu. CroxeHue,
BBIUMTAHUE, YMHOKEHUE, JiefieHue anreOpanueckux apoOeil. PanuoHanbHble BhIpaXEHUS U HX
npeoOpa3oBaHHUe.

VYpaBHeHUs 1 HEpaBeHCTBAY pAaBHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢gopMmylia KOpHEH KBaJpaTHOTO ypaBHEHHs. Teopema Buera.
Pemenne ypaBHeHUWiA, CBOASIIMXCA K JUHEWHBIM H KBaapaTHbIM. [Ipocrteimue apoOHO-
palroOHaIbHbIE YPABHEHUS.

I'padmueckas uHTEpHpeTalns ypaBHEHUN C JBYMS MEPEMEHHBIMU M CHUCTEM JIMHEWHBIX
ypaBHEHUN ¢ AByMs TepeMeHHbIMU. [Ipumepsl perieHus CHUCTEM HEJIMHEWHBIX YpaBHEHUU C
JBYMSI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3aj1au alnredpandeckium crocoooMm.

UucnoBsle HepaBeHCTBA M MX CcBoWcTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHelHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucrembl
JIMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM.

OyHKIMUPYHKIUU

[Tonsitne dynkuuu. OOGnIacTh ONMpeneneHuss 1 MHOXKECTBO 3HaueHu# (yHkiuu. CrocoObl
3aaHus QyHKIIHA.

I'paduk Pynkuuu. Yrenwe cBoiictB ¢ynkuuu no e€ rpaduky. Ilpumepsl rpadukos
(GYHKIHHA, OTpaXKaIOUINX peaabHbIe MTPOIECCHI.

OyHKIMH, OMUCHIBAIOIINE MPAMYI0O U OOpaTHYIO MPOTOPIHOHATIBHBIE 3aBUCHMOCTH, HX
rpaduxu. OyHKIUU Y = X2,y = X3,y = VX, y=|x]. ['paduyeckoe perieHre ypaBHEHHH U CUCTEM
YpaBHEHUM.

9 KIIACC

Yucsa 1 BBIYUCTICHUSA

PanmonanbHble yncna, upparioHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEYHbIE JEeCATUYHBIC
npoOu. MHOXECTBO JIeHCTBUTENBHBIX YHCEN, ACUCTBUTENbHBIE YHCIA KaK OECKOHEYHbBIS
JecATUYHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOMKECTBOM
JEACTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSMOM.



CpaBHEHHE JEWCTBUTENBHBIX YHUCElN, apu(MeTHYECKHe ICHCTBHS C ACHCTBUTEIBHBIMU
YUCJIAMM.

Pazmepsl OOBEKTOB OKPYKAIOLIETO MHpPaA, IIUTEIBHOCTH IPOLECCOB B OKPYKAIOLIEM
MHUDE.

[MpubnmxEéHHoe 3HAYCHHWE BEIUYMHBI, TOYHOCTh NpHOMIKeHHs. OKpyrieHue 4Yuced.
IIpukuaka v OLlEHKa pe3yabTaTOB BBIYMCIICHUI.

YpaBHeHusi 1 HepaBeHCTBA

JInneiiHoe ypaBHeHHe. PelieHne ypaBHEHUH, CBOIIMXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOJALIMXCA K  KBaJpaTHbBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUM TPETbEH M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM HAa MHOKHTEIIN.

Pemienne  apoOHO-palMOHAIBHBIX  ypaBHEHMH.  PemieHue  TEKCTOBBIX — 3aja4
anreOpandeckuM METOJIOM.

VYpaBHeHHE C JByMsI NEPEMEHHBIMU U ero rpa¢uk. PemieHue cucrteM ABYX JIMHEHHBIX
YpaBHEHUH € JByMsI NepeMeHHbIMU. PerieHue cuctem ABYX YpaBHEHMH, OJHO U3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoi cTemeHu. ['paduueckas MHTEpHpETalusi CUCTEMbl YPaBHEHUN C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337129 aNTreOpandecKuM CIIOCOOOM.

YucnoBsle HEpaBEHCTBA U X CBOMCTBA.

Pemrenne nMHENMHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PemieHue cucreM JMHEMHBIX
HEpaBeHCTB ¢ OJHOW mnepeMeHHO#. KBanparnolie HepaBeHcTBa. ['padumyeckas mHTeprpeTanus
HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS IICPEMEHHBIMH.

OyHKINNPYHKINH

Ksagparnunas ¢ynkmus, e€ rpadpuk u cBoiictBa. [lapabosia, KOOpAWHATHI BEPIIUHBI
mapaboJIbl, 0Cb CHMMETPHUH TTapadoJIbI.

Ipadukn Gyrxmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , i ux cBoiicTBa.

Yucnossle nocienoBaTeIbHOCTH YN cI0BbIe MOCIe0BATEIbHOCTH U IPOIPECCHH

IlonsATHE YMCIIOBOM NOCIENOBATEIBHOCTH. 3aJaHUE IMOCIENOBATEIbHOCTH PEKYPPEHTHOU
dhopmyroit 1 popMyIoi N-TO YIeHa.

Apugpmernueckas M reomerpudeckas — mporpeccuu.  @Dopmynsl  N-ro 4ieHa
apu(pMeTHYECKONH U TeOMETPUYECKON MPOrPECCHii, CyMMBbI IIEPBBIX N YJIECHOB.

N306paxeHue 4ieHOB apU(PMETUUYECKOM M TeOMETPUYECKOH IPOrpeccuil TOYKaMu Ha
KOOPJIMHATHOM IUIOCKOCTH. JINHEWHBIN U SKCIOHEHLIUAIbHBIN POCT. CII0KHBIE IPOLICHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA
JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Ppe3yJbTAThl OCBOCHHS IPOrpaMMbl YueOHOro Kypca «Aisredpa»
XapaKTEePU3YIOTCSL:

1) naTpuoTHYeCcKOE BOCIINTAHHE:

IIPOSIBIICHUEM HMHTEpeca K IMPOLIJIOMY M HAacTOSIIEMY POCCHHCKONW MaTEMaTHKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JIOCTHJKEHUSIM POCCUHCKHX MaTEeMAaTHKOB M POCCHUNCKOMN
MaTEeMaTHYECKON IIKOJIBI, K UCIIOJIB30BAHMIO THUX JOCTH)KEHUN B JPYTUX HAYKaX U MPUKIATHBIX
cdepax;

2) rpaxIaHcKoe U JyXOBHO-HPAaBCTBEHHOE BOCIIMTAHHE:



TOTOBHOCTBIO K BBITIOJTHCHHIO OOSI3aHHOCTEH TpaXKJaHWHA W peall3allid €ro Ipas,
MPEJICTAaBICHHEM O MAaTeMaTUYEeCKHX OCHOBAaX (YHKIIMOHHPOBAHHS DPA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIEyp TPaKIAHCKOTO oOmiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJICHHIO 3TUYECKUX MPOOJIEeM, CBS3aHHBIX C MPAKTHYECKAM MPUMEHEHHUEM JOCTHKCHUN
HayKH{, 0CO3HAHUEM BAKHOCTH MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOTO;

3) TpyAoBOe BOCIMTAHKE:

YCTAaHOBKOW Ha aKTHMBHOE YYacTHE B PEHICHUHM MPAKTHYECKUX 3a7ad MaTeMaTHYECKOU
HaIPaBJIICHHOCTH, OCO3HAHUEM BOKHOCTH MaTEMAaTHYECKOTO 0Opa30BaHUS Ha MPOTHKECHUHU BCel
KU3HU JJIs1 YCICITHON TPO(ECCHOHATBHON JICATEIPHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOCHUEM HWHIUBUIYAIbHOW TPAEKTOPUH OOpa3oBaHUs U
YKU3HEHHBIX TJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHME:

CIOCOOHOCTBIO K DMOIMOHATBHOMY M JICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKJIEHUN, YMEHHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIINEH B JEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX TMPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA YEIOBEKa, NPHUPOIALI M O0OIIecTBa, NOHUMaHUEM
MaTeMaTHYeCKOW HayKH Kak cdephl YeOBEUECKOW MEATebHOCTH, JTanoB €€ pa3BUTHSI U
3HAYUMOCTH JJIs Pa3BUTHUS [IUBUJIM3AINH, OBJIAJICHUEM S36IKOM MaTEMAaTUKH U MaTeMaTHUECKOM
KyJIbTypOH Kak CpEICTBOM TIO3HAaHUS MHpPA, OBJIAJIECHUEM MPOCTEUININMH HaBBIKAMU
HCCIIEIOBATENIbCKON AESITETbHOCTH;

6) ¢usnyeckoe BocnuTaHue, (OpPMHPOBAHUE  KYJIbTYPbl  310POBb M
IMOLMOHAJIBHOT0 (JIaronoJay4us:

TFOTOBHOCTBbIO MPHUMEHATH MaTeMaTUYeCKHE 3HAaHUS B HUHTEpecax CBOEro 370pOBbs,
BEJICHUS 3JI0POBOTO 00pa3a >KU3HU (3I0pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUH U
OTIbIXa, peryispHas ¢Qusnueckas aKTUBHOCThH), COPMHUPOBAHHOCTHIO HaBbIKa pediexcuu,
MIPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U TAKOTO K€ [paBa JAPYroro 4yejaoBeKa;

7) 3K0JI0OrHYecKoe BOCIIMTAHHE:

OpHEHTAIlell Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelleHus 3agad B o0nactu
COXPAaHHOCTH OKpY)KaIoIllel cpeabl, IUIAHUPOBAHMSI MOCTYNKOB M OLEHKH MX BO3MOXKHBIX
MOCJIEICTBUI JUIsl OKpYXKaIoUIel cpeiibl, 0CO3HAHUEM TJI00aJIbHOIO XapakTepa SKOJOTHYECKHX
mpo0JieM U MyTeil uX peuieHus;

8) ajanTanus K MI3MEHAIUMCS YCJI0BUSIM COUMATbHOM M IPUPOAHOM Cpebl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCJIOBUSX HEOMPEICNEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO JAESITeNbHOCTh, B TOM YHCIE YMEHUE YUUTHCS y APYTUX
T0Jiel, mpuoOpeTaTh B COBMECTHOW JIEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUHU W3
OTIBITA IPYTHX;

HE0OX0IMMOCThIO B ()OPMUPOBAHUN HOBBIX 3HAHHM, B TOM 4Yucie (OPMYIHPOBATH UACH,
MOHATHS, TUIOTE3bl 00 00BEKTax W SBICHUSAX, B TOM YHUCJIE paHee HEW3BECTHHIX, OCO3HABAThH
NeUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MITAaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMI KOHTpPMEp, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U
JIeUcTBUS, GOPMYITHPOBATH U OIIECHUBATh PUCKU U TIOCTEACTBUS, (POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS



Ba3oBble jJornuyeckue aeiicTBUA:

BBISBJIATh M XapaKTEPH30BaTh CYIIECTBEHHBIC NMPH3HAKK MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIIECHUH MEXKIY MOHATHAMHU, (POPMYIUPOBATH ONPENCICHUS TOHSITHH,
yCTaHaBIIMBATh CYLIECTBEHHBIN NMPU3HAK KiacCU(UKALMU, OCHOBaHUSA JUIst 0000ImeHUsS
U CPaBHEHMSI, KpUTEPUU IIPOBOIMMOTIO aHAIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBATh U MpeoOpa3oBbIBaTh CYKICHMS: YTBEpPAUTEIbHbIE U
OTpULATENIbHBIE, €JUHUYHBIE, YACTHBIE U OOIIME, YCIIOBHBIE;

BBISIBIISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHS B (paKTax,
JAHHBIX, HAONIOJCHUAX M YTBEPKACHUSX, NpPEIJIarath KPUTEPHH [UIS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

JIeNIaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAETYKTUBHBIX U UHAYKTHUBHBIX
YMO3aKIIIOYEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3buparh  JOKa3aTeJbCTBA MAaTEMaTHUECKUX  YTBEPXKJIEHUN (mpsMble U OT
MIPOTUBHOTO), IIPOBOJIUTH CaMOCTOSITENILHO HECIIOXKHBIE  JI0KA3aTelbCTBA
MaTeMaTH4eCKUX (PaKTOB, BBICTPAWBATh APryMEHTALUIO, MPUBOJUTH IPUMEPHl U
KOHTPHpUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHNUS;

BBIOMpATh CHoco0 pemieHuss yuyeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICTIEHHBIX
KpUTEPUEB).

Bba3oBble uccienoBarebCKHe JelCTBHA.

WCIIOJIb30BaTh  BONPOCHI  KAaK  HMCCJICIOBATCIIbCKMA ~ MHCTPYMEHT  ITO3HAHUSA,
dhopmyaupoBaTh BOIIPOCHI, buKcupyromnme MIPOTHBOPEYHE, npobemy,
CaMOCTOSITCIIFHO YCTaHABJIMBATh HMCKOMOE M JIlaHHOe, (OpPMHpOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE;

MIPOBOJUTH IO CAMOCTOSITCIIBHO COCTABJICHHOMY IUIaHY HECJIOXKHBIH SKCIIEPHUMEHT,
HEOOJIBIIIOE HCCIICJIOBAHWE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOH;

CaMOCTOSITCIIBHO ~ (pOPMYJIMpPOBaTh OOOOIIEHUS ©  BBIBOABI 10  pe3yibTaTaMm
MPOBEIEHHOTO HAOJIOCHHMS, UCCIICIOBAHMS, OLIEHUBATh JTOCTOBEPHOCTh IOJIY4EHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

IIPOrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKIKE BBIJIBUTATh HPEIOI0KCHUS
0 €ro pa3BUTUH B HOBBIX YCJIOBHSIX.

PaGora ¢ undopmanmeii:

BBISBJIATh HEJIOCTaTOYHOCTh U W30BITOYHOCTh MH(OPMALUMM, JaHHBIX, HEOOXOJUMBbIX
IUIsl peLIeHUs 3a1a4H;

BbIOMPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATh MH(POPMALUIO
pa3UYHbIX BUJOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (hopMy IpeacTaBiIeHUs HHOOPMAUK U WLTIOCTPUPOBATh peIIaeMble 3aJauu
cXeMaMH, AuarpaMMamu, HHOU rpaduKoi 1 nX KOMOMHAUSAMU;

OLICHUBATh HAAEKHOCTh MHPOPMALIUK 110 KPUTEPUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMYIINPOBAHHBIM CAMOCTOSTENBHO.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

BOCIIPUHUMATL U (I)OpMy.TII/IpOBaTB CYXXICHUA B COOTBCTCTBUHU C YCIIOBHAMHU U LCIISIMU
O6H.[CHI/I$I, SICHO, TOYHO, I'PaMOTHO BbBIPpAXKATb CBOK TOYKY 3pPCHUA B YCTHLBIX U



MMChMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y PEIICHHs 33aa4i, KOMMEHTHPOBATh
IIOJTY4ECHHBIN pe3yNbTart;
® B X0J¢c OOCYXICHHS 3aaBaTh BOMPOCHI TI0 CYIIECTBY OOCYXIAeMOM TEMBI, IPOOIEMBI,
pemraeMoi  3amadd, BBICKA3bIBaTh WJCH, HAICJICHHBIE HA TIOWCK PEUICHHS,
COTOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
0OHapyXHBaTh PA3IMUME U CXOJICTBO MO3MIIHH, B KOPPEKTHOH (hopme popmymupoBaTh
pa3HOTIIACHsl, CBOU BO3PAKCHUS;

® IIPEJCTaBIATH PE3YJIbTATHl PEIICHUS 3aJIa4M, SKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOCKTA,

CaMOCTOSITEJIBHO BBIOMpATh (opMaT BBICTYIUICHHS C y4ETOM 3ajad MPe3CHTAIMH U
0COOEHHOCTEH ayUTOPHH;
® [IOHUMaTh W HWCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWNBUAYAJILHOU pabOTHI
MIPY PEIICHUN Y4EOHBIX MaTeMaTHICCKHX 3a]1a9,

® [PUHUMAThH IeJIb COBMECTHOU JCSITEILHOCTH, INIAHUPOBATH OPraHU3aIUI0 COBMECTHOM
paboThl, pacmpenensTh BUIb padOT, JOTOBApHBATHCA, OOCYXIATh MPOIECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKHX JIFO/ICH;

® y4yacTBOBaTh B TPYNIOBBIX ¢dopmax paboTel (0OCYXACHHUS, OOMEH MHEHUSIMH,

MO3TOBBIE IITYPMBI M JPYrUE), BBIIOJHATH CBOI YacTh PaOdOTBI M KOOPIUHUPOBATH
CBOM JICHCTBHUS C JIPYrUMU WICHAMH KOMAaH/IbI, OIICHUBATh KA4ECTBO CBOErO BKJIAJa B
OO MPOTYKT IO KPUTEPUSIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUS.
PeryisiTuBHBIe YHHMBePCAJIbHbIE YUeOHbIE el CTBHUS
Camoopranuszaums:
® CaMOCTOATEIbHO COCTaBIATH IUIaH, AJITOPUTM pEIIeHUsS 3aJadyu (WM €ro 4YacTb),
BBIOMpATh CIOCOO perieHusT C y4€TOM HWMEIOIMHUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHUpPOBaTh U KOPPEKTHPOBATh BapUaHThl PEIICHUN C y4€TOM
HOBOM MH(MOpMaITUH.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
e BIAJIETh CIOCOOaMU CaMOMPOBEPKH, CAMOKOHTPOJISI MIpoLiecca U pe3yibTaTra pelieHus
MaTeMaTH4eCcKOM 3aauu;
® MpeABHAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTH
KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWIECHHBIX OLIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;
® OIIEHMBATh COOTBETCTBUE PE3YJIbTaTa JIEATEIHHOCTU MOCTABICHHOMN LIETTH U YCIOBUSM,
OOBSACHATh TMPUYMUHBI JOCTHKCHUS WM HEAOCTHXKEHUS IEeNM, HAXOAWTh OIIHOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.
MNPEIMETHBIE PE3YJIBTATHBI

K xonmy oOydenus B 7 KJjacce oOydarolIMiics NOTYYHUT CIEAYIOIIUE IPEAMETHBIC
pE3yIbTaThI:

Yucsa v BBIYUCTICHUSA

BoimonHATh, coderass YCTHbIE W THCbMEHHBIE MPHUEMBI, apuQMeTHUecKue IEHCTBUS C
paloHaIbHBIMU YHCIAMHU.

Haxonuth 3Ha4YeHHS YHUCIOBBIX BBIPOKEHHM, MPUMEHITH Pa3HOOOpa3HbIE CHOCOOBI M
MpUEMBl  BBIYMCIICHHS 3HAYCHUN JPOOHBIX BBIPAKEHUH, COJEp)KAlIMX OOBIKHOBEHHBIE U
JeCSITUYHBIE TPOOH.

[TepexonuTe OT oaHOM (popMBI 3amuicu Yucen K Apyroi (MpeoOpa3oBHIBATH JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IpOOB).



CpaBHUBaTh U YIOPSAJOUYMBATh PALIMOHAIIBHBIE YUCIIA.

Oxpyriarp yucna.

BbINOJIHATE NPUKKUIKY U OLIEHKY pe3y/IbTaTa BBIYMCICHUH, OLICHKY 3HAYEHUN UYHCIIOBBIX
BBIPAKEHUI. BBINOIHATE JEMCTBUS CO CTENEHAMU C HATYpaJIbHBIMU MIOKA3aTEISIMHU.

[IpuMeHATh NPU3HAKY JEIUMOCTH, Pa3I0kKEHNE HA MHOKUTEIHN HaTypaJlbHbIX YHCEI.

Pemarth mnpakTUKO-OPUEHTHPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IIPONOPLIMOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTaThl PELICHUS 3314
C Y4€TOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMH PAaCCMaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonp3oBath anredpandecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IpoIiecce
OCBOEHHS y4eOHOI0 MaTepuara.

Haxoauth 3HaueHNs OYKBEHHBIX BBIPAKEHUH NPU 3aJaHHBIX 3HAUEHUSAX EPEMEHHBIX.

BoinonHATe peoOpa3oBaHus LEI0r0 BbIPaKEHUSI B MHOTOUWIEH MPUBEACHUEM I10/I00HBIX
ClIaraeéMbIX, paCKpbITHEM CKOOOK.

BbInoyHATE yMHOXKEHHE OJIHOYJI€HAa Ha MHOTOWIEH W MHOIOYIeHa Ha MHOTOYIEH,
MPUMEHSTH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcymiecTBiATh pa3ioKEHHE MHOTOWIEHOB Ha MHOXKHUTENIU C MOMOLIBIO BBIHECEHHS 3a
CKOOKHM OOIIIero MHOXHTENs, TPYNIUPOBKU CJIaraeMbIX, MpUMEHEHUs (GOpMYJ COKPAIEHHOTO
YMHOKEHUS.

[IpumensTs npeoOpa3oBaHUs MHOTOWIEHOB Ui pEUICHUS pa3MYHBIX 3aj1ad U3
MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTHKU.

Hcnons30BaTh CBOMCTBA CTENICHEH C HATYpaJbHBIMH MMOKA3aTEISAMU IS MPeoOpa3oBaHUs
BBIPAKCHUM.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate nuHelHBbIE ypaBHEHHUs C OJHOM IMEPEMEHHOM, MPUMEHssS MpaBuja Mepexoaa OT
UCXOJHOTO ypaBHEHUS K pPAaBHOCWIBHOMY eMmy. I[IpoBepsiTh, SBISETCS JU YHUCIO KOPHEM
YpaBHEHHS.

[IpumensTh rpaduueckre METO bl IPH PEHICHUH TUHEWHBIX YPaBHEHUI U UX CHCTEM.

[TopOupats npuMepsl map Ynuces, SBISIOMIUXCS PEIICHUEM JTUHEHHOTO ypaBHEHUS C IBYMS
MIePEMEHHBIMHU.

Crpouth B KOOPAMHATHON IUIOCKOCTH TIpaduK JIMHEHHOTO YpaBHEHHUS C JIBYMs
MIEPEMEHHBIMH, MOJIb3YACh IPAPUKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHUS.

Pematp cuctembl ABYX JTWHEHHBIX ypaBHEHHUIl C JBYMS MEPEMEHHBIMHU, B TOM 4YHCIIE
rpaduIecKy.

CocTaBiaTh M pemiath JUHEHHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUU IO
YCIOBUIO 3aJlaui, WHTEPIPETHPOBATH B COOTBETCTBHHM C KOHTEKCTOM 3aJaud MOJIy4EHHBIN
pe3ynbTar.

DyHKUUH

N300paxxaTp Ha KOOPAMHATHOM NPSAMOM TOYKHM, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJIMHAaTaM, Jy4M, OTpPE3KH, MWHTEpBalbl, 3alMChIBaTh YHCIOBBIE IPOMEXYTKH Ha
anreOpanvdeckoM si3bIKe.

OTtmedaTs B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATaM, CTPOUTH
rpaduku TuHeHbIX pyHKIMi. CTpouTs rpaduk GyHkuuu y = |x|.

OnwuceiBaTh € MOMOIIBIO (YHKIUI M3BECTHBIE 3aBUCHUMOCTH MEXIY BETUYUHAMM:
CKOPOCTb, Bp€Ms, PacCTOSIHME, II€HA, KOJIMYECTBO, CTOMMOCTb, IPOMU3BOJUTEILHOCTH, BpEMS,
00BEM paboOTHI.



Haxonuth 3HaueHre (YyHKIMH 110 3HAYCHHIO €€ apryMeHTa.

[Tonumarp rpaduueckuii cocod NpeaCTaBICHUS W aHATU3a WHPOPMAIUU, U3BJICKATh U
HMHTEPIPETUPOBATH MHPOPMAITHIO U3 TPadhUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonHmy oOydenus B 8 kJjacce oOyJaromwiicss TOMYYUT CICAYIOMIUE IPEIMETHBIS
pe3ynbTaThl:

Yucsa 1 BIYUCTEHUS

Hcnonp3oBarh HavyallbHBIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YUCET IS
CpPaBHCHHSI, OKPYTJICHHS M BBIYMCICHUHN, M300pakaTh JCHCTBUTEIBHBIC YWCIA TOYKAMH Ha
KOOPAMHATHOMU IIPSMOIA.

[IpuMeHsTh MOHATHE apU(PMETUUYECKOTO KBAJAPATHOTO KOPHS, HAXOJWTHh KBAJpPaTHHIC
KOPHH, UCIIOJIb3Ys MPU HEOOXOJUMOCTH KAIBKYJISATOP, BBITIOJHATH MPe0Opa30BaHMs BHIPAKEHUH,
COJIEpXKaIIuX KBaJPaTHbIE KOPHU, UCTIONB3Ysl CBOMCTBA KOPHEH.

Hcnons3oBath 3anmucu OOJBIIMX W MaJbIX YHCEN C TOMOINBIO JECATUYHBIX IpoOeil u
creneneit yucna 10.

Auiredpanyeckue BbIpaskeHUs!

[IpuMeHSTh TIOHATHE CTEMEHH C IEJIbIM TOKa3aTeJeM, BBITIOJHATH IMPeoOpa3oBaHUs
BBIpAKEHUH, COJIEPIKAINX CTETICHH C IIEJIBIM TTOKa3aTeeM.

BrIMOMHATE TOXKIECTBEHHBIE TPEOOpa30BaHUsI PAMOHAIBHBIX BBIPAKCHUN Ha OCHOBE
MpaBUJI JCHUCTBUN HAJ] MHOTOWICHAMH U aNTeOpandecKuMu IpOoOsMH.

PackmanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUTEIH.

[IpuMensTh mnpeoOpa3oBaHUs BBIPAKEHUW IS PEIICHHWS pa3IWYHBIX 3a7a4 U3
MAaTE€MAaTHKH, CMEXHBIX IPEIMETOB, U3 PEaIbHOMN MPAKTUKHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemrate nuHeliHble, KBaJIpaTHbIE YPABHEHUS U PAllMOHAIBHBIE YPABHEHMS, CBOJSIIHNECS K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBoauTh mpocCTEMIlINE UCCIEA0BAaHNS YPAaBHEHUH U CUCTEM YpaBHEHHUH, B TOM YHUCIE C
MpUMEHEHHEeM TrpapuuecKux IMpeacTaBieHuil (ycTaHaBIMBaTh, HMEET JIM YpaBHEHHUE WIIU
CUCTEeMa YpaBHEHUU pellIeHus], €CJIU UIMEET, TO CKOJIbKO, U Ipoyee).

[lepexonuTe OT cioBecHOW (OPMYIHUPOBKU 3agauu K €€ anredpanvyeckoil Mojaeiau ¢
IIOMOIIIBIO COCTaBJICHHUS YPAaBHEHWS WJIM CUCTEMBbl ypaBHEHMI, HHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/J1a4M NOJyYECHHBIN PE3YJIbTAT.

[IpuMeHATH CBOKCTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OLIEHKH, pellaTh JIMHEWHbIE
HEpPaBEHCTBA C OJHOM MEPEeMEHHON W WX CHCTEeMBI, JaBaTh TpaUUecKyl0 HILTIOCTPALUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUUH

[lonumath ¥ UCHONB30BaTh  (PYHKIMOHANBHBIE TOHITUA M  S3BIK  (TEPMHUHBI,
CUMBOJINYECKUE OOO3HAUEHHUS), OINpPEAesATh 3Ha4eHHEe (PYHKUUU [0 3HAYCHHUIO apryMEHTa,
OTpeeNATh CBOMCTBA PyHKIMU 1O €€ TpaduKy.

Crtpouts rpaduku dMeMeHTapHBIX QYHKIUN BUA:

y = k/x, y = x2, y = x3,y = |X|, Y = VX, omuchIBaTh CBOHCTBA YHCIOBON (PYHKIMH MO €&
rpaduky.

K xonHmy oOydenus B 9 KJjacce oOydJaromuiics TOTYYHT CIEAYIONIUE MPEAMETHBIC
pe3ynbTaThl:

Yucia 1 BBIYUCTICHUSA

CpaBHMBATh U YIOPSAJOUYUBATH PALIMOHATIBHBIE U UPPALIMOHATILHBIE YHUCIA.



Bomonnare apudmMernueckue ASHCTBHUS C pallOHAIBHBIMU YHMCIAMHU, COUYETas YCTHBIC U
IIACbMEHHBIE IPUEMBI, BBIIIOJIHATH BEIYMCIICHNS C UPPALMOHAIIBHBIMU YUCIIAMM.

Haxonuth 3Ha4eHUs CTENEHEH ¢ LENbIMU II0Ka3aTelssMU U KOPHEH, BBIYMCIIATH 3HAYCHUS
YHUCIJIOBBIX BBIPAKCHUH.

OxpyryidTh J€HCTBUTENIbHBIE YMCIIA, BBINOJHATH NPUKUIKY pe3yibTaTa BBIYMCIICHUH,
OLICHKY YHCIIOBBIX BBIPAKCHUH.

YpaBHeHUsS U HEPABEHCTBA

Pemrare nuHEHHBIE W KBaJpaTHBIC YPaBHEHHWs, YPABHEHUS, CBOJAIIMECS K HUM,
IpocTeire JpoOHO-pallMOHAJIbHBIE YPABHEHHUS.

Pemrate cucteMbl IByX JIMHEWHBIX YPaBHEHHUU C IBYMs IIEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJIHO YPaBHEHHE HE SIBJISETCS JIMHEHBIM.

Pemars TekcToBble 3ajauM  anreOpanyecKuM CHOCOOOM C TOMOIIBIO COCTABIICHUS
YPAaBHEHUS UM CUCTEMBI IByX YPaBHEHHM C IByMs IIEPEMEHHBIMU.

[IpoBoaUTHE MpOCTENIINE UCCAEAOBAHUSA YPABHEHUM U CUCTEM YPaBHEHHM, B TOM YHCIIE C
MIPpUMEHEHHEM TpapUuecKux IMpeacTaBieHuil (ycTaHaBiIMBaTh, MMEET JIM YpaBHEHHE WIIU
CUCTEeMa YpaBHEHUH pelleHus], €CJIM UIMEET, TO CKOJIbKO, U poyee).

Pemars nuHeliHble HEpaBeHCTBa, KBaJpaTHbIE HEPAaBEHCTBA, H300pakaTh pellleHne
HEPABEHCTB Ha YMCJIOBOM MPSMOH, 3alIMChIBATH PEIIEHUE C IIOMOIBIO CUMBOJIOB.

Pemrate cucTeMbl JIMHENMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIFOYAIOIINE
KBa/IpaTHOE HEPABEHCTBO, M300pa)kaTh pELIEHHE CHCTEMbl HEPABEHCTB HA YHMCIOBOW MpPSIMOMH,
3alUCBIBATh PEIICHHUE C TOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELICHUH PA3IMYHBIX 3a7a4.

D yHKUUHA

Pacnio3HaBathe QyHKIMM U3y4e€HHBIX BUJIOB. [IoKa3bIBaTh CXeMATHYECKU PACIIOJIOKEHHE HA

KOOPAMHATHOM TTOCKOCTH rpadukoB GyHKImi Buga: Y = kX, y = kx + b, y = k/x, y = ax2 + bx +

C, Yy =x3,y=1X Yy = [X|, B 3aBuCHMOCTH OT 3HaueHH KO>(PHUIMEHTOB, OMUCHIBATH CBOICTBA

GyHKIHH.

Crpoutb U u300paXkaTh CXEeMaTHYECKH TIpaduKu KBaJApaTHUUHBIX (YHKIIHM, OMHCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUHN MO UX rpadukam.

PacrioznaBate  kBajgpatuuHyo (QyHKUHMIO 10 Qopmyine, MPUBOJUTH  IpPUMEpPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHOU KU3HU, PUIUKU, TEOMETPHH.

Yuci10Bble NM0OCT€10BATEILHOCTH H POrpeccuu

PacnioznaBate apumMeTHUECKYI0 U T€OMETPUYECKYIO MPOTPECCHH MPHU Pa3HBIX Crocodax
3a/laHusl.

BbINONIHATE BBIUMCIEHHS] ¢ UCHOJB30BaHUWEM (GOpMYya N-ro 4wieHa apuQMEeTHUecKOd U
reOMETPUYECKON MPOTPECCHiA, CyMMBI IEPBBIX N YJICHOB.

N300pakaTh 4iaeHbl NOCIEI0BATEIHHOCTH TOUKAMHU Ha KOOPIUHATHOMN TUIOCKOCTH.

Pemrate 3amaun, cBSA3aHHBIE C YUCIOBBIMU MOCIEAOBATENIBHOCTAMH, B TOM YHUCIE 33/1a4l
U3 peaIbHOM JKU3HH (C MCTIOIh30BAHUEM KaIIbKYIATOPA, HU(PPOBBIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
1 Yucna u BeUUCICHUs. ParnoHanbpHbIe 25 1 bubmmoreka [{OK
quca https://m.edsoo0.ru/7f415b90
bu6moreka [IOK
2 27 1
AJITEOpAITIECKHE BEIpak eI https://m.eds00.ru/7f415b90
bu6moreka [IOK
2 1
3 ¥/PABHCHN H HEPARCHCTED 0 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 1
OOP/HHATSL H rPAHKH. DyHKLHH https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
5 IT 0600 6 1
OBTOpEHHE H 0bo0IEHE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



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

8 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 q .K 15
rcna v Berurcienus. KBaaparaeie KopHU https://m.edsoo.ru/7fA17afs
9 Uucna u Berauciienns. CTeneHb ¢ eTbIM 7 bubmmoreka [{OK
MmoKa3aTesieM https://m.edsoo.ru/7f417af8
3 AnreOpandeckre BBIPaKEHUS. 5 1 bubmuorexa [JOK
KBaaparuslii TpéxuieH https://m.edsoo.ru/7f417af8
AnreOpandeckre BBIPaKEHUS. bubmuorexa [JOK
4 15 1
Aurebpandeckast 1poob https://m.edsoo.ru/7f417af8
YpaBHenus u HepaBeHCTBA. KBasipaTHbie bubmuorexa [JOK
5 15 1
ypaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI bubmuorexa [JOK
6 . 13
ypaBHEHHI https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 h Epgﬁ:ﬁiﬁiilru [7f417af8
8 OyHKMU. OCHOBHBIE IOHATHS 5 bubmmorexa LIOK
YHICHHH. https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
9 O 4 9
yuicuiH. HHCI0BbIC GyHicLii https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 IT 6 2
OBTOpCHie 1 0000LeHHe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME



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

9 KJIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
Ne | HammeHoBaHue
(uudpossbie)
n/ | pa3gesioB H TeM Bcer | Konrpoabn | IIpakrHyeck
o0pa3oBaTe/ibHbIE
n NPOorpamMmbl 0 ble padoThI ue padoTsl
pecypchl
q
nena bu6mmoreka [{OK
ZIZEZITC;I;::;;HHG 9 https://m.edsoo.ru/7f41
9d08
qucia
YpaBHeHud u
HEpaBEHCTBA. bubnuorexa [JOK
YpaBHEHUS C 14 1 https://m.edsoo.ru/7f41
OJIHO# 9d08
MepEMEHHO N
zfafﬁﬁ :I Bu6miorexa [TOK
CI/IIZ:TGMBI ’ 14 1 https://m.edsoo.ru/7f41
y 9do8
YpaBHCHHIA
YpaBHeHus u bubnuorexa [JOK
HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f41
HepasenctBa 9d08
bu6moreka [IOK
OyHKIUU 16 1 https://m.edsoo.ru/7f41
9d08
Yucnoselie bu6mmoreka [JOK
MOCJENOBATEIBHO 15 1 https://m.edsoo.ru/7f41
CTH 9d08
IT
o (;);g OI;:;IZC’ bubGnuoreka IIOK
CHCT:;MTHS; s 18 1 https://m.edsoo.ru/7f41
naTsat 9d08
3HaAHUH
OBILEE
KOJIMYECTBO
YACOB IIO 102 0 0

I[TPOTPAMME



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

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM

OBPA3OBATEJIbHOM ITPOT PAMMBI
7 KUIIACC

Kon IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 BoinmonHATh,  couyeTass  yCTHbIE M NHCbMEHHBIE  NPUEMBI,
' apupMeTHIECKHe TEHCTBUS C pAllHOHAILHBIMU YUCIIAMH
Haxomuth ~ 3HAaYeHWsT  YHUCIOBBIX  BBIPAXKEHHM,  NPUMEHSTh
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIYHUCIICHHS 3HAUEHUH JAPOOHBIX
BBIPAKEHUH, coZepkKaluX OObIKHOBEHHBIE U JECATUYHbIE APOOU
[lepexonute oOT oaHOM (QopMbl 3amucu  Yucen K  ApYyroi
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0O B JECSITHUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECATUIHYIO APOOB)
1.4 CpaBHMBATh U yIIOPSAAOYNBATH PALIMOHAIBHBIE YHCIA
1.5 OKpyTaaTh yncaa
BbINONHATE MPUKUAKY U OLEHKY pe3ylbTaTa BBIYMCIECHUH, OLEHKY
1.6 3HQYEHUM  YHCIOBBIX BBIPAKECHUW. BBIMOMHATH ACUCTBHS  CO
CTENEHSIMH C HATypaJbHBIMH MOKa3aTeIsIMU
17 [IpuMeHsATh NpPU3HAKU JEIUMOCTH, PAa3JIOKEHHE Ha MHOXKHUTEIN
' HATypaJbHBIX YHCET
Pemare  npakTUKO-OpUEHTHUPOBAaHHBIE  3a/adyH, CBS3aHHBIE C
OTHOIICHHEM BEJIUYMH, MPOMOPLHUOHATIEHOCTHIO BEJIMYUH,
1.8 IPOLEHTAMH, HWHTEPIPETHUPOBATh pE3yAbTaThl pELICHUs 3agad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHM paccMaTpPHUBAEMbBIX
00BEKTOB
2 AnreOpandeckue BhIpaKEHUS
21 Hcnonb3oBaTh anreOpanvyeckyrd TEPMUHOJOTHIO U CHUMBOJIHKY,
' OPUMEHSTH €€ B IPOLIecCCe OCBOSHHS y4eOHOTO MaTepualia
25 Haxonute 3HadeHuss OyKBEHHBIX BBIPQKEHUH NpHU  3aJlaHHBIX
. 3HAUEHUSX IEPEMEHHBIX
23 BbimonHATe mpeoOpa3oBaHUs LEJNOT0 BBIPAXKEHUS B MHOTOUWIEH

NpUBCACHUEM HO,[[O6HBIX CJIara€MbIX, paCKpbITUCM CKOOOK




BremonaaTs YMHOKCHHUEC OJHOYJICHA HAa MHOI'OYICH U MHOI'OYJICHA Ha

24 MHOTOYIEH, NPUMEHATh (POpMysbl KBajapara CyMMbl M KBajapara
pa3HOCTH
OcymiecTBIATh pa3ioKeHNE MHOTOYJIEHOB HA MHOXKMTEIH C TIOMOIIbIO
25 BBIHECEHUSI 32 CKOOKH OOILEro MHOXKHUTENS, TPYIIIUPOBKH CIIaracMbIX,
npuMeHeHHs GOPMYIT COKPAIIEHHOTO YMHOKECHUS
26 [TpumensTh MpeoOpazoBaHKsi MHOTOWICHOB ISl PEIICHUS Pa3InYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEIMETOB, U3 peaIbHON MPAKTUKHI
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU IOKa3aTeNIsIMHU
' JUTsl TIpeoOpa30BaHus BEIpAKEHUH
3 YpaBHEHUS 1 HEPABEHCTBA
Pemrate nuHeVHBIE YpaBHEHUS C OJHOW TNEPEMEHHOMW, IPUMEHSS
3.1 MpaBWJIa Mepexoda OT UCXOJHOTO YpaBHEHHs] K PaBHOCHIBHOMY €MY.
[IpoBepATh, ABASETCS M YUCIO KOPHEM ypaBHEHUS
39 [IpumensTs rpaduueckue METOJIbI MPH  PEIIEHWH JIMHEHHBIX
. YPaBHEHUH U UX CUCTEM
23 [TonGupats mpuMepsl Nap YuCel, ABJSAIOIIUXCS PEIIEHUEM JTMHEHHOTo
' YPaBHEHHUS C IByMs [I€PEMEHHBIMU
CtpouTh B KOOPAMHATHOM IIOCKOCTH TpauK TMHEHHOTO ypaBHEHHUSI C
3.4 JIBYMSI TIEPEMEHHBIMH; TOJB3YAICh TpauKOM, MPUBOIUTH MPUMEPHI
peleHus ypaBHEHUS
35 Pemate cucteMsl IByX JIMHEHHBIX YpaBHEHUH C IBYMS NIEPEMEHHBIMH,
' B TOM 4YHUCIIE TpapUUECKH
CoctaBnsaTh U pelaTh JUHEHHOE ypaBHEHUE WM CHUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 110 YCIIOBUIO 3a/laud, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4ui OJY4YEeHHBIH pe3ysbTaT
4 Koopaunats! u rpapuku. OyHximu
N300paxaTh Ha KOOPIMHATHOM HpPSIMOIM TOYKH, COOTBETCTBYIOILUE
4.1 3alaHHBIM KOOpAMHATAM, JIy4d, OTPE3KH, WHTEpBaJbl, 3alUCHIBATh
YHCIIOBbIE MPOMEXYTKH Ha alNreOpandyeckoM si3bIKe
42 OTrmedarp B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM
. KOOpJIMHATaM
43 Crpouts rpaduku nuHeHbIX QyHKUUH. CTpouTh rpaduk GYHKIUH Y

= x|




OnwuceiBaTh € MOMOIIBIO (YHKIUH HM3BECTHBIC 3aBUCHMOCTH MEXKIY

4.4 BEJIMYMHAMH: CKOPOCTb, BpEMs, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOUTEIIBHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxonuTs 3HaueHne GpyHKIMHK 1O 3HAYECHUIO €€ apryMeHTa
[lonmmate rpaduyeckuii cnoco® TpeACTaBICHUS ¢ aHAIN3A
4.6 UHPOpPMALIMK, W3BJIEKATh M WHTEPHPETHPOBATH HWHPOPMALHUIO U3
rpauKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTEH
8 KVIACC
Kon .
T —— IIpoBepsiembie NpeMeTHbIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI
pesybraTa o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
1 Yucna v BBIYKCICHUS
Wcnonb3oBath  HayallbHble  TPEICTABIEHHS O  MHOXECTBE
11 JEWCTBUTENFHBIX YHACEN JUTSI CPAaBHEHUSI, OKPYTJICHHSI ¥ BBIYUCIICHHIA,
' n300paxkaTh JIEHCTBUTENbHbIE 4YHCIIa TOYKAMU HAa KOOPAMHATHOMN
NpAMOM
[IpumensTh moHATHE  apUPMETUYECKOTO  KBAJApPaTHOTO  KOPHS,
12 HaXxOJUTh KBaJpaTHble KOPHHU, HCIOJNB3YSd MpPH HEOOXOAUMOCTH
' KaJIbKYJIATOP, BBITIOJIHATH MpeoOpa3oBaHUsl BHIPAKEHUH, COAEpKAIINX
KBaJIpaTHbIE KOPHH, UCIIOJIb3YSl CBOMCTBA KOPHEH
13 Hcnonb3oBarh 3amucu OOJBIIMX W MAalbIX YHCEN C IOMOIIbIO
' JECATUYHBIX ApoOeit u cTeneHel yncna 10
2 AnreOpandeckue BhIpaXEHUs
[IpuMeHSATh TMOHATHE CTENEeHH C LEJbIM I0Ka3aTesleM, BBITIOJIHATh
2.1 npeoOpa3oBaHUs BBIPAXKEHHUM, COAEPKALIUX CTENeHH C IEJIBIM
oKa3areyieM
BbInonHATE  TOXIECTBEHHBIE  MPEOOpa3oBaHUs  pPAIlMOHATBHBIX
2.2 BBIDOKEHUII HAa OCHOBE MpaBUI JIEHCTBUU HaJ MHOTOWIEHAMU U
anreOpandeckuMu ApoOsiMu
2.3 PacknaapiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTENN
24 [TpumensTh mpeoOpa3zoBaHUsl BBIPAKEHUH IS PELICHHUS pa3IMYHbIX
' 3aJa4 U3 MaTeMaTHKH, CMEXHBIX NTPEIMETOB, U3 pealbHOM MPAKTUKU
3 YpaBHEHUS U HEPABEHCTBA
3.1 Pemarr nuHelHbIE, KBagpaTHbIE YpaBHEHHS U pallMOHATbHbBIC




YpaBHCHHA, CBOAAINIHMECA K HHUM, CUCTCMbI IBYX ypaBHCHI/Iﬁ C ABYM:A

NECPpCMCHHBIMHA

3.2

IIpoBoguTe MpOCTEMIIME MCCIEIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHeHHMH, B TOM 4YHCIE C TPUMEHEHHEM TrpaduyecKkux
IpeJICTaBICHUN (ycTaHABIMBaTh, UMEET JU ypaBHEHHE WM CHUCTEMa

YPaBHEHUH pELLIEHUs], €CIIU UMEET, TO CKOJIbKO, U MPOYEE)

3.3

[lepexomuts OT cnoBecHOM  (opmMynupoBKkM 3amauu K e€
anreOpanvyecko MoOJIeNM C TMOMOIIbIO COCTABJIEHUS YPAaBHEHMS WU
CUCTEMBl YpPaBHEHWH, MHTEPIPETUPOBaTL B  COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MOJY4YECHHBIN PE3yJIbTaT

3.4

[IpumeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLICHKH,
pelath JIMHEMHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHOW U MX CHUCTEMBI,
JaBaTh  Tpa@UYECKyr0  WLTIOCTPAIMIO  MHOXKECTBA  peIIeHUi

HCpPaBCHCTBA, CUCTEMBI HCPABCHCTB

OyHKINU

4.1

IloumMmaTe M HCIIOIL30BaThH q)YHKHI/IOHaJ'IBHBIe IIOHATUA U A3BIK
(TepMHUHBI, CHUMBOJIMYECKHE OOO3HAYEHUS), ONPEICIATh 3HAYCHHUE
(GYHKIMU TIO0 3HAYCHHWIO apryMEHTa, ONPENeNATh CBOWCTBA (YHKIUHU

o e€ rpaduxy

4.2

CtpouTth rpaduiky 2JIeMEHTapHBIX (PYHKITUI BU/IA:
y=k/x

Y =k/X, y =X?, y = X3, y = |X|, OnUCBIBaTh CBOHCTBA YMCIOBON (HYHKIIUU
o e€ rpaduky

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

1

Yucna v BRIYMCICHUS

1.1

CpaBHI/IBaTL U YIHOpAAOYMUBATH pPALMOHAJIBHBIC W HPPAIHOHAJIbHBIC

qucia

1.2

BrinoaHaTh apI/I(bMeTI/I‘-IeCKI/Ie JENCTBUSA C paduOHAJIIbHBIMU YHUCJIAMHU,
coyucTad YCTHbIC U IMUCBbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHCIICHHA C

HppalluOHAIIbHBIMHA YU CJIAMU

1.3

HaxoauTe 3HaueHHs CTENeHEH C IelIbIMH MOKa3zaTelIsIMH U KOpHCfI,




BBIYHCJIATh 3HAUYCHUS YHUCJIIOBBIX Bblpa)KeHI/If/'I

1.4

OprrHSITB HCﬁCTBHTCJ’IBHbIC qunciia, BBIIOJHATL HPUKUAKY PE3YyJIbTaTa

BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI

VYpaBHEHHUS U HEPABEHCTBA

2.1

Pemwrare  nuHENHBIE M KBAaJApaTHBIE YPAaBHEHHUs, YpPaBHEHMS,

CBOJSIILIMECS] K HUM, IIPOCTEUIIINE TPOOHO-pAllMOHAJIbHBIE YPAaBHEHHUS

2.2

Pemrate cucreMsl 1ByX JUHEHHBIX YPAaBHEHMM C JBYMS IIEPEMEHHBIMU
U CUCTEMBI JBYX YPaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SBIISIETCS

JIMHENHBIM

2.3

Pemrate TekcToBBIE 3adaud alreOpanvecKuM CIIOCOO0OM C MOMOIIBIO
COCTaBJICHUS YpPAaBHEHMUS WM CHUCTEMBI JIBYX YPaBHEHHMU C JBYMs

NEPEMECHHBIMHA

24

[IpoBoauTe mpoCTEMIIME MCCIECIOBAHUS YPAaBHEHUHM W CUCTEM
ypaBHEHUH, B TOM 4UHCI€ C MpPUMEHEHHEM TIpaduuecKux
Mpe/ICTaBIeHUH (HalpuMep, ycTaHaBINBaTh, UMEET JIM YpaBHEHUE WU

CHUCTEeMa YpaBHEHUM pEIlIeHus], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate  nuHelHbIE  HEpaBeHCTBa, KBaJpaTHblE  HEPaBEHCTBA,
n300paxaTh pelieHre HEPaBEHCTB Ha YMCIOBOM MPsSMOM, 3alHCHIBAThH

PEIICHUE C IIOMOIIBIO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HCPaBCHCTB, CHCTCMbl HEPABCHCTB,
BKIIIOYAKOIIKWE KBAaApaTHOC HEPaBCHCTBO, I/1306pa)KaTB PEIICHUC
CUCTEMBbI HCPABCHCTB Ha YHUCIOBOM HpHMOfI, 3allMChIBAaTh PCUICHUEC C

IIOMOIIIBXO CHUMBOJIOB

2.7

Hcnonn3oBarh HCPABCHCTBA IIpU PCHICHUHN PA3JIMYHBIX 3aJa4

OyHKIMU

3.1

Pacrio3HaBath  (YHKIMH  W3yY4EHHBIX  BHIOB.  I[loKa3biBaTh
CXEMaTHUYECKH PacIoIOKEHHE Ha KOOPAWHATHON TJIOCKOCTH Ipa)uKOB
byukmii Buga: y=KXx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHIMOCTH OT

3Ha4eHU’ K03(h(PUIIMEHTOB, ONMCHIBATh CBOMCTBA (PYHKIIHIA

3.2

[Toka3piBaTh CXE€MaTHYECKM pAcIOJIO)KEHHE Ha  KOOPAMHATHOU
IUIOCKOCTU TpadukoB (yHKIUH Buma Y = YX, Y = |X| U ONHUCHIBAThH

CBOMCTBA (QYHKIIHIA




Ctpouth ¥ wu300paXaTb CXEMaTHYECKH TpaduKu KBaIPATHUHBIX

3.3 (yHKUIMH, ONUCHIBATH CBOICTBAa KBAaJPAaTUYHBIX (YHKIMHA IO UX
rpadukam
Pacno3naBare KBajpaTW4Hyr0 (QYHKOHIO 1O (GOpMyle, MPHBOIUTH
3.4 NpUMEpbl KBaJpaTHUYHBIX (YHKIHMA W3 pealbHOW KHU3HH, (DU3UKH,
reOMETPUHI
4 ApudpmeTrueckas ¥ reOMeTprUYecKas Mporpeccuu
i1 Pacnio3naBate apupMeTHYECKyI0 H TEOMETPUIECKYIO POTPECCHH TIPH
. pa3HbIX crioco0ax 3agaHus
BEINMONHATE BBIYMCICHUS C HMCMOJB30BaHUEM (GOpPMYNI N-TO YiIeHa
4.2 apuMeTHyecKoil U reoMeTpUYEcKON MPOTrpecCcHii, CyMMbl HEPBHIX N
YJICHOB
43 N300pakaTs WiICHBI MOCIEIOBATEIHPHOCTH TOYKAMH Ha KOOPIMHATHOU
. TUIOCKOCTH
Pemrate 3amaumn, cCBsS3aHHBIC C YUCIOBBIMHU TOCIEIOBATEIHHOCTSIMH, B
4.4 TOM 4YHCIIe 3aJa4d W3 peajbHOM IKU3HM (C HCIOJb30BAaHHEM

KaJIbKYJISATOPA, U(PPOBBIX TEXHOJIOTHH)




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA
7 KUIIACC

Kon IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
1 Yucna v BBIYMCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0]] OT OAHOW (OPMBI 3aMUCH
1.1 npobeit k apyroil. [loHsTHE panMOHANBPHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
yHOPSAOYMBAHUE PALMOHATIBHBIX YHCE
19 ApudmeTrrueckue NeWCTBUS ¢ pallMOHAIBHBIMU YHclaMu. Pemenue 3ama4 u3
' peaIbHOM MPAKTUKHU HA YacTH, Ha IpoOu
13 Crenenp C HaTypaJlbHbIM IIOKa3aTeJeM: OIpelelieHne, mpeoOpazoBaHue
' BBIPAKEHUI Ha OCHOBE OMNPE/ENICHUS, 3aIIUCh OOJIBIINX YUCEN
14 [IpouieHThl, 3anuch MPOLEHTOB B BHJE ApoOU U poOU B BUJE MPOILIEHTOB.
' Tpu ocHOBHBIE 33/1a4M Ha MPOLIEHTHI, PEILICHUE 33a4 U3 PEaIbHOM MPaKTUKU
L5 [IpumeHeHre TpPU3HAKOB JEIMMOCTH, pa3joKeHHEe Ha  MHOXHUTEIU
' HaTypaJIbHBIX YHCEll
16 PeanpHble  3aBUCHMMOCTHM, B TOM  4Mcle TMpsMas W oOparHas
' IIPONIOPLIHOHAIBHOCTH
2 AnreOpandeckue BhIpaXKEHUS
21 [TepemenHbIe, YUCIOBOE 3HAYEHUE BBIPAKEHUS C NEpEeMEHHOM. JlomycTuMble
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBneHre 3aBUCHUMOCTH MEXJy BEJIMYMHAMU B BUIE (OPMYIIBI.
' Beruucnenus no popmynam
23 IIpeoOpa3oBaHnue  OyKBEHHBIX  BBIPDKEHHH,  TOXKJIECTBEHHO  DPAaBHbIE
' BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYPAIBHBIM [10KA3aTeIEM
25 Opnounensl 1 MHOrowieHsl. CreneHb MHorowieHa. Clo)keHHe, BBIYMTAHHUE,
' YMHOKE€HUE MHOTOYJIEHOB
oy DopMysbl COKPAIIEHHOIO YMHOKEHUS: KBAJpaT CyMMBbI M KBaJIpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTOWIEHOB HA MHOXKUTEIN
3 YpaBHEeHUA
31 VYpaBHeHHe, KOpEHb YypaBHEHUs, IpaBwia NpeoOpa3oBaHUS YypaBHEHUS,
' PaBHOCHJIBHOCTb YpaBHEHUI
3.2 JIuneliHOE ypaBHEHHME C OJHOW IMEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOIO

ypaBHEHHUS, PELICHHUE JIMHEHHbBIX ypaBHEHUHN




CocraBieHue ypaBHEHUH 110 YCIIOBHIO 33Jauu. PelieHue TEKCTOBBIX 3a/1ad C

33 IMOMOILbIO YPABHEHUI
3.4 JIuneliHOE ypaBHEHUE C JBYMS IEPEMEHHBIMH U €T0 TpaduK
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMEeHHbIMU. Pelenue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJACTaHOBKH. lIpumepsl pelieHus TEeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM yPaBHEHHUU
4 Koopaunats! u rpadpuku. OyHkuuu
4.1 Koopaunara Toukn Ha npssMon
42 Hucnossle TPOMEKYTKH. PaccTosiHre MeXay IBYyMS TOUKAMHU KOOPAUHATHOU
' psIMOM
43 [IpsimoyronpHast cucrema koopauHat, ocu OX u Oy. Afcmucca u opAanHATa
' TOYKH Ha KOOPJUHATHOMN TIOCKOCTH
44 [Ipumepsr rpadukoB, 3agaHHbIX GopMmyiaamu. YteHue rpadukoB peanbHBIX
' 3aBUCUMOCTEN
4.5 [Honstne pynkuuu. I'paduk pynxnuu. CroiicTBa GpyHKIMI
4.6 Jluneiinas gynkuwms, e€ rpaduk. ['paduk pynkmuu y = [x|
A7 I'paduueckoe permieHne JIUMHEHHBIX YypPaBHEHHMH M CHCTEM JIMHEWHBIX
' YpaBHEHUH
8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS
1 Yucna u BBIYUCIICHUSA
11 KBangpatHslii kopeHb u3 uucna. IloHate 00 HppanMOHAIBHOM 4YHCIE.
' JlecaTuunble MpUOIMKEHNS UPPALMOHATIBHBIX YHCEIl
CpoiicTBa apudMeTHUecKuX KBaJpaTHBIX KOpPHEH W UX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIOBBIX BBIPDAKEHUN U BBIYMCIECHUAM. JefCTBUTENbHbIE
qucia
1.3 CreneHs ¢ 11e7bIM MOKazaTeseM U e€ cBoiicTBa. CTaHAapTHAs 3allUCh YUCIIa
2 AnreOpanyeckue BbIpaXKeHUs
2.1 KBanpaTtHslil TpéxuiieH, pa3iokKeHne KBaApaTHOTO TPEXUICHa HA MHOXKUTENN
2.2 Anre0Opanyeckast 1po6b. OCHOBHOE CBOMCTBO anredpanyeckoit ApoOu
2.3 CrnosxeHue, BBIYUTaHUE, YMHOKCHHE, JICTICHUE alTreOpandecKux Ipooeit
24 ParnmonanbHble BRIpaXXEHUS U UX TpeoOpa3oBaHue




YpaBHEHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢GopMmyna KOpHEH KBagpaTHOTO YpaBHEHHS.

3 Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [Ipocteiimme qpoOHO-paMOHATIBHBIC YPAaBHEHHS
I'paduueckas mHTEpNpETaNNsl YPAaBHEHUN C JBYMSI MEPEMEHHBIMH M CUCTEM
3.4 JMHENHBIX YpaBHEHHU C IByMs nepeMeHHbIMU. [IpuMepsl pemienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Perrenne TeKCTOBBIX 337124 aNreOpandecKuM CrocoOoM
3.6 UmcnoBble HEPaBEHCTBA U X CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHON NIEPEMEHHOM
4 DyHKIUA
41 [Tonsatue ¢yakuun. OOmacTh ompeneneHUss W MHOXXECTBO 3HAYCHUH
' ¢dyakaun. CriocoObl 3amaHust QYHKITAN
4.2 I'paduk dynkumun. Urenue cBoiicTB pyHKImMH 1o e€ rpaduxy
4.3 [Tpumepst rpadukoB GYHKIHH, OTPaXKAIOMIUX peaTbHbIE TPOIECChI
a4 OYHKIMM, OMNHUCHIBAIOIIME NPSIMYH0O M O0OpaTHYIO MPONOPLHOHATbHBIE
' 3aBUCHUMOCTH, UX TpaduKu
4.5 OyHKIUU Y =X?, y = X3
4.6 OyHkuu Yy = Y%, Yy = |x|
4.7 I'padmyeckoe pemieHre ypaBHEHUI U CUCTEM YpaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii JJIEMEHT COACPKAHUSA
1 Yucna ¥ BBIYMCIEHUS
11 PanpoHaneHble yKcna, HppalMOHAbHBIE 4YHCIIA, KOHEYHble U OECKOHEUHbIE
. JIECSITUYHBIE POOU
19 MHOXeCTBO AEHCTBUTEIBHBIX YHCEN, ICHCTBUTENbHbIE YUCTIA KaK OECKOHEUHbIE

JACCATHUYHBIC ,Z[pO6I/I. B3anMHO 01HO3HAYHOE COOTBETCTBHUE MCKIAY MHOXKXCECTBOM




JEMUCTBUTENBHBIX YMCEN U KOOPAMHATHOM npsiMoil. CpaBHEHHE IEHCTBUTENIBHBIX

qrcen
1.3 Apudmernueckue ASUCTBUS ¢ IEHCTBUTEILHBIME YUCIIAMU
N3mepenusi, npubOImKeHus, oleHKU. Pa3Mepbl 00BEKTOB OKPYKAIOIIETO MHUPA,

14 JUTUTENILHOCTh TIPOIECCOB B OKpyXatomem wmupe. [lpubnmxéHHoe 3HaueHHe

' BEJIMYMHBI, TOYHOCTh npuOmmkenns. Okpyrienue uncen. [Ipukunka u omeHka
PEe3yJIbTaTOB BHIYMCIICHUIA

2 YpaBHEHMS 1 HEPaBEHCTBA

2.1 YpaBHEeHUsI C OAHOM MEpeMEeHHON

2.2 JIuneitHoe ypaBHeHue. Pemenue ypaBHEHHM, CBOISAIIUXCS K JIMHEHHBIM

2.3 KBagparHoe ypaBHeHMe. Penienue ypaBHEHNH, CBOIAIINXCS K KBaIPaTHBIM

24 bukBanpatHoe ypaBHeHue. IIpuMepbl pelIeHHs ypaBHEHHM TpEeTbed U
' YETBEPTOM CTENEHEN Pa3JIOKEHNEM HA MHOKHUTENIN

2.5 Pemenue npoGHO-paliioHaIbHBIX YPaBHEHUN

2.6 Cucrembl ypaBHEHUI

2.7 VYpaBHeHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpadux

2.8 Pemenue cuctemM AByX TMHEHMHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU

29 Pemienue cucteM NIBYX ypaBHEHHMi, OJJHO U3 KOTOPBIX JIMHEHHOE, a JPYyroe —
' BTOPOU CTENEHU

2.10 I'padmyeckas nuHTEpHIpETALINs CUCTEMBI YPABHEHH C IBYMSI IEPEMEHHBIMU

2.11 Pemrenne TeKCTOBBIX 337124 alreOpandecKuM CIocoOoM

2.12 YuciioBble HEpaBEHCTBA U UX CBOMCTBA

2.13 Pemrenne muHeHHBIX HEPABEHCTB C OJTHOM MMEPEMEHHON

2.14 Pemenue cucreM TMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOI

2.15 KBanparHbeie HepaBeHCTBA

e I'padmyeckas uHTepmperanusi HEPaBEHCTB W CHUCTEM HEPABEHCTB C JIBYMs
' MIepEeMEHHBIMU
3 OyHKIMH

31 Ksampatnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabGona, kKoopauHATHI
. BEPILHHBI MTapaboIbl, 0Cb CAMMETPUH MapadOIIbI

3.2 I'paduku dynkuuit y=Kx, y=kx+b u ux cpoiicta

3.3 I'paduku pynxunmit y=Kk/x, y = X® u ux cBoicrBa

3.4 I'paduxu QyHKIMI , U UX CBOHCTBA




YucaoBkIe MOCISI0OBATEILHOCTH

OHpGI[GHeHI/IC U CIIOCOOBI 3aJlaH{s YUCIIOBBIX IIOCJIEA0BATEILHOCTEIA. 3a;[aHHe

1 MOCJIEIOBATEILHOCTU PEKYPPEHTHOU (popmyIioit u popmysoii N-ro wieHa

42 Apudpmernueckas mporpeccus. DopMmynasl N-ro  wieHa apuPMETHUECKOM
' IIPOTPECCUH, CYMMBI IIEPBBIX N WICHOB

43 I'eomerpuueckas nporpeccuss. Popmynsl N-ro  WIEHA T'€OMETPUUYECKON
' IIPOTPECCUH, CYMMBI IIEPBBIX N YWICHOB

A4 N300paxkeHne uneHOB apu(pMETHUYECKOH U TEeOMETPUYECKOW Mporpeccuit
' TOYKaMH Ha KOOPJAWHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAIBHBIA POCT

4.5 CnosxHbIe MPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHHne onepupoBaTh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOXKECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAMM:
rpad, cBs3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELICHUH
3aJa4; yMEHHE HCIOJIb30BaTh IpagUuecKoe MPeICTaBICHIE MHOXKECTB
JUIsl OTIMCAHUs PEAIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELICHUU 33]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATUAMM: ONpPEAEIICHNE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HaBaTh HWCTUHHBIE W  JIOXKHBIE
BBICKa3bIBaHUS, NPHUBOJWUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUAMU: HATYpaJbHOE YHWCIO, MPOCTOE U
COCTaBHOE 4YHCIIO, JEIMMOCTh HATypalbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIO0, MOIYlb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuuHasi IpoOb, CTaHAAPTHBIN BUJ YHCIA, PallMOHAIBHOE YHCIIO,
UPpPALMOHATILHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJHATH JICHCTBUSL C YWCIaMH, CpaBHUBaTh U
yIOpSAOYMBATh 4YHCIA, TNPEJCTABIATh 4YHCIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATh 4YHCIA; YMEHHE [ellaTh MPUKHUIKY U OLIEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKuil KBaJpaTHBIA KOPEHb, MHOTOUICH, alredpandeckas
Ipo0Ob, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleHu
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPAcUYEThl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI C KOPHAMM, pa3joXKeHHEe MHOTOYJIEHAa Ha MHOXHTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYJI Pa3HOCTH KBAApaToB H

KBaJpaTa CYMMBbI U pa3HOCTU

YmMmenue ONICpUPOBATH NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUMHEHHbIE UM KBAaJpaTHbIC ypaBHEHMS,
IPOOHO-PAIMOHANBHBIC YPABHEHHSI C OJHOW TEPEMEHHOW, CUCTEMBI
JBYX JUHEHHBIX YPAaBHECHMI, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-paliOHAIBHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUN 3a]a4 U3 JPYTUX IPEIMETOB
U TPAKTUYECKUX 3a/lad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI peleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLHNA, TpaduK QyHKINUU, HYIH
byHKIMH, MPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsi, YObIBaHUS, HAuOOJbIlIee W HAUMEHbIIEE 3HAYEHUS
GbyHKIMH; yMEHHE OTIepUpOBaThH HNOHATUSMU: npsimast
MPOMOPIIMOHAIBHOCTD, JIMHEHHAss QYyHKUUS, KBagpaTuyHas (QyHKIHS,
oOpaTHasi TPONOPLUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKINNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, Ul pelleHus 3a4ad U3 APYrux
Y4EOHBIX MPEIMETOB W PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopmMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUAMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrpPecCUu;  yMEHHE
UCIOJIb30BaTh CBOWCTBA MOCIEA0BaTEIbHOCTEH, (GOPMYIBl CYyMMBI H
oOl1ero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3a1ad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIC Ha ITPOLICHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYTI', HAJIOTH, 3aa4U U3 oOnactu YIIPpaBJICHUS JINYHBIMU U
CEMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHIO  3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMM: (UTypa, TOUYKa, OTPE30K, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJNbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl MU BBICOTA TPCYTrOJIbHHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajuiesiorpamm, poM0O, HpsIMOYTOJbHMK, KBaJpaT, Tpamnerus;
OKPY>KHOCTb, KpYrI, KacaTejlbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3aauyd, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHune omnepupoBaTh MOHATHUSMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; IMApaUICIbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIYy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nongooue ¢uryp, mogoOHbIE TPEYTrOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA W TIPSIMOM;, YMEHHE paclo3HaBaTh PABEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napaieTbHOCTh U MEPIEHIUKYIISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3MeEpPbl MPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM
MHUpE; YMEHHE TMpPUMEHATh (OpMyJbl MEpUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAIH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYrOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopeMy Iludaropa, TPUrOHOMETPUYECKHE COOTHOIICHMS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkarh IUIOCKME GUTYPBl W HX KOMOHMHAIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBI YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbHOMY OITMCAHHIO

13

YMeHue OIICpHUPOBATDH IIOHATHSAMM IpAMOYT'OJIbHAA CHUCTCMaA
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHEC HCIIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PpPCHICHHA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘Ie6HLIX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOG, MEuaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC MU3BJICKATh, HUHTCPIIPETUPOBATDH n npeo 6pa30BBIBaTB




nH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIax W Ha JuarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh HW3MEHYMBBIE BEJIMYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4dailHbBIN
9KCIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy9alflHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/la4yd METOJOM OpraHM30BaHHOTO Iepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaTh BEPOSTHOCTH pPEaTbHBIX
COOBITHI M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEpPOSITHBIX COOBITHM B OKpYXKalolleM MHpPe U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ ISl PEIICHHS
3a7a4¥, MPUBOJAUTH MPUMEPHl MATEMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MATEMATHUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKd, MPUBOIAUTH
MIPUMEPbl MATEMaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMBIX HA OI'D 1O

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
1.1 Harypanbenble u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
1o OOBbIKHOBEHHbIE M JECATUYHbIE JpOOM, MPOLEHThl, OECKOHEYHbIE
' MEepUOANYECKUE APOOH
13 PanmonaneHupie uncna. ApudMeTHUECKHE ONEpaluH ¢ PaluOHATBHBIMHU
' yHcliaMu
14 HelictBurenbHpie uncna. ApuMeTHyecKkue omnepaluu ¢ ACHCTBUTEILHBIMU
' qyHucliaMu
Ls [TpubmmxE€HHBIC BBHIYMCIICHHS, TPABHJIa OKPYIJICHUS, TMPUKUIKA U OIEHKA
. pe3yJbTaTa BBIYUCIECHUN
2 AnreOpandecKue BRIPAKCHHS
2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )
29 Crenenp ¢ uenbiM nokazateneM. CTeneHb C pallMOHAIBHBIM TOKa3aTelleM.
' CBoiicTBa cTENEHU
2.3 MHorousneHbl
2.4 Anrebpaundeckas 1po0b
”E ApudMeTnuecknii  KOpEHb  HATypallbHOW  cTemeHu.  JleWcTBus  C
' apuMeTHYeCKUMU KOPHSIMH HAaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA
31 Lensle u apoOHO-panmoHanbHble ypaBHeHHs. CHUCTEMBI M COBOKYITHOCTH
. ypaBHEHUH
39 Lensle u apoOHO-panMoHaNbHbIe HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB
3.3 Pemrenne TekcTOBBIX 3a1a4
4 HucnoBsble MOCNE10BATETbHOCTH
4.1 [TocnenoBarensHOCTH, CIOCOOBI 33JaHUS MTOCIIEIOBATETLHOCTEN
40 Apudmernueckas u reoMmeTpudeckas mnporpeccun. Dopmyna CIOKHBIX

IIPOLICHTOB




OyHKIUU

Oynknus, crnocoObl 3amanus (yaknuu. [padux  ¢dyHkmuu. OO6nacTh

OTpeNeNeHnsT W MHOXECTBO 3HaueHWd ¢(ynkmmu. Hymu  Qyakmum.

5.1. [TpoMexxyTKH 3HAKOTOCTOSHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (DYyHKIIWH.
Makcumymbl W MHHUMYMBl (QyHKOuH. HauGonbpimee w HamMeHbIIee
3Ha4YeHHEe (PYHKIIUU HA TPOMEKYTKE

6 KoopaunaTs! Ha psAMOM U INIOCKOCTH

6.1 Koopnunatnas npsimas

6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue urypsl 1 Ux cBoicTBa

7.2 TpeyronbHuK

7.3 MHOTOyroJasHUKN

7.4 OKpY)XHOCTh M KPYT'

7.5 N3mepenune reoMeTpuIecKuX BETHYUH

7.6 BekTops! Ha I0CKOCTH

8 BeposaTHOCTB U cTaTUCTHKA

8.1 OnucarenpHasi CTAaTUCTUKA

8.2 BepostHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr




