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INOACHUTEJIBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KypCOB OCHOBHOTO 0OIIero oOpa3oBaHUS: OHA
oOecrieunBaeT U3yyeHHe IPYTruX JTUCHUIUINH, KaK €CTeCTBEHHO-HAYYHOIr0, TaK U TYMaHUTapPHOIO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO JIs MPOJOHKEHUsS 00pa30BaHuUsl U B MOBCEAHEBHON XKU3HU.
PasButne y oOy4aromuxcs Hay4yHBIX TPEACTABICHUH O TPOMCXOXKICHHH M CYIIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHs MATEMATHYECKON HayKOW sIBICHUH U
MPOLECCOB B MpPHUpOJAE U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS U KayeCTB
MBIIUICHHS, HEOOXOMAUMBIX JUIsI aIaliTalldd B COBPEMEHHOM Iu(poBoM obmiecTBe. M3yueHue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHUS HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JEHCTBUS U BBIBOJBI, GOpMYyIUPOBaTh yTBepkaeHUs. OCBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroIUXCsA: OHH HCIOJNB3YIOT JCTyKTHBHBIE |
UHIYKTUBHBIE PACCYXKACHUs, 0000IIEHNE M KOHKPETH3alUio, abCTparupoBaHWE W AHAIOTHIO.
OOyuenue anreOpe mpeAnonaraeT 3HAYUTEIbHBIA OOBEM CaMOCTOSTENBHON AESITENbHOCTU
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITENIbHOE  peIIeHuEe 3ajJady  SBJSeTCs  peaju3aluei
JeSITeIbHOCTHOTO TMPUHIINTIA 00yYEHUSI.

B crpykType mnporpamMmel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudyeckue auHuu: «Yucna u
BBIUUCIICHUS», «ANreOpandeckue BBIPAKEHUS», «YPaBHEHUS W HEPaBEHCTBa», «DYHKIUHY.
Kaxnas 3 3TuX comepkaTelIbHO-METOAMYECKHIX JIMHUIN pa3BUBACTCS Ha MPOTHKECHUH TPEX JIET
U3y4YeHHs Kypca, B3aUMOJICHCTBYS ¢ IPYTHMH €ro JIMHUSAMH. B XoJie n3ydeHus: yaeOHOro Kypca
00y4JarmUMCs TPUXOAUTCS JOTHUYECKH PACCyKIaTh, UCIIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B mporpammy y4eOHOTO Kypca « Anredpay» BKIIOYEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4ecKoro oOpa3oBaHUS H
CHOCOOCTBYIOIIHE OBJIaICHUIO 00yJarOIIMMHUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHUECKOTO SI3BIKA.
ConepxatelbHOM M CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca «AIredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copepxanue TMHUN «YHCTa M BBIYUCICHUSD CITY>KUT OCHOBOM JIJIsl TAIbHEHIIIETO N3YYCHUS
MaTeMaTHKH, CIOCOOCTBYET pa3BHTHIO Yy OOyYarOIIUXCS  JIOTMYECKOTO  MBIIIICHHUS,
(GOpMHPOBAHUIO YMEHHS TIOJB30BATHCS aNTOPUTMAMH, & TAK)KE NMPHUOOPETECHHUIO TMPAKTUIECKUX
HABBIKOB, HEOOXOIMMBIX il TIOBCETHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YHCIE HA YPOBHE
OCHOBHOTO 00I11ero 00pa30oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M HUPPAIMOHATBHBIMHU YHCIIAMHU,
dbopMHUpPOBAHUEM TIPEACTABICHUN O JMEHCTBUTEIHHOM YHCIe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

CogepxaHue JBYyX anreOpandeckux JHHUH — «AnreOpanueckue BBIPOKEHUS» U
«YpaBHEHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIONINXCS MATEMATHUECKOTO
ammapara, HeoOXOJMMOTO JUTSl PEIICHHS 3a7ad MaTeMAaTHKH, CMEXHBIX TPEAMETOB U MPAKTHKO-
OPHUEHTHPOBAaHHBIX 3a7ad. Ha ypoBHe oCHOBHOTro o0rmiero oOpa3oBaHHs y4eOHBIM MaTepual
TPYNIUPYETCS BOKPYT pPAMOHAIBHBIX BBIpOKEHUN. AnreOpa OEeMOHCTPUPYET 3HAYCHUE
MATEeMATHKU KakK sI3bIKa JJIsS MMOCTPOCHHSI MATeMaTUYECKUX MOJEINeH, OMHUCaHUs MPOILECCOB H
SBJICHHM peasibHOr0 Mupa. B 3amaun oOydeHust anreOpe BXOIAT TaKkKe NalbHEHIIEe pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHHUS, HEOOXOJUMOro, B YaCTHOCTH, JJs OCBOEHHS Kypca
uHDOpPMATUKH, W OBJIAJICHUE HABBIKAMHU JCIyKTUBHBIX paccyxneHuid. [IpeoOpazoBanue



CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEeMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TPAUUECKOM  JIMHUM  HAIENeHO Ha  TOJy4YeHHue
00yyaromyMuUCs 3HaHUH 0 PYHKLUAX KaK BaKHEHIIe MaTeMaTUYeCKOW MOJIENH JUIsl OIIUCAHUS U
UCCIIIOBaHMs PAa3sHOOOPa3HbIX IPOLIECCOB U sIBIEHUM B mpupoae u ooduiectBe. M3ydeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIONIMXCS YMEHHUS HCIONb30BaTh pPa3IUYHBIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (YOPMUPOBAHME IPEACTABIECHUIN O POJIY MaTEMATUKU B Pa3BUTHH IUBUWIN3ALUH U
KYJIBTYpBHI.

Cornacno yueOHOMY TUIaHy B 7-9 Kinaccax u3ydaercs yueOHbIN Kypc « AnreOpay», KOTOPBIi
BKJIIOYAET CICAYIOUIME OCHOBHBIC pa3lenbl coaepkaHusi: «Uuciaa © BBIYMCICHUS,
«AnrebpanyecKue BBIPAKEHUSD, « Y pPaBHEHHSI U HEPaBEHCTBaAY, «DYHKIIUN.

Ha u3yuenue yue6HOTro Kypca «Anredpa» orBogutcs 306 yacos: B 7 kiacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYMCICHHUA

JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOM (POPMBI 3aIUCH APOOEH K JPYTOH.
IIoHsATHE PallMOHAIBLHOIO YHCIA, 3aIIMCh, CPABHEHUE, YIOPAIOYMBAHUE PALlMOHAIBHBIX YHCEIL.
Apudmerndeckue neiicTBUS ¢ pallMOHAIbHBIMU yKciaaMy. Pelienne 3a1a4 U3 peaabHON IPaKTUKU
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM I10Ka3aTelIeM: OIpelesIeHUe, MpeoOpa3oBaHne BBIPAKEHUNM Ha
OCHOBE OTIpPE/ICICHHUS, 3aIUCh OOIBIINX 4ncel. [IpomeHTsl, 3anich MPOIEHTOB B BHJE IPOOH U
IpoOu B BHJIE NPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOIICHTHI, PELICHUE 33a7ad U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHne NPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNUE HA MHOXKMTEIN HATYPaJIbHBIX YHCEI.

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

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3Ha4eHUs
nepeMeHHbIX. [IpencTaBieHre 3aBUCUMOCTH MEXTy BEJIMUMHAMU B Buje GopMyIibl. Beruncnenus
no ¢opmynam. IIpeobpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIAECTBEHHO PAaBHBIE BBIPAKEHUS,
paBuiia npeoOpa3oBaHUsl CyMM U IPOU3BEACHUMN, MPaBUJIa PACKPBITUS CKOOOK M IPUBEIEHUS
NOJOOHBIX CIaraeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHorouwieHa. CliojkeHue, BbIUMTAaHUE, YMHOKEHUE
MHOTOWIEHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHs: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmysia pa3HOCTH KBapaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHMs, IIpaBUia MPeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHMI. CocTaBlI€HHME ypaBHEHHH IO YCIIOBUIO 3aJadd. Pemienue
TEKCTOBBIX 33]1a4 C [IOMOLIBIO0 YPABHEHUM.

JluneitHOe ypaBHEHHE C ABYMs IEepeMEHHBIMHU U ero rpaguk. Cucrema IByX JIMHEWHBIX
YpaBHEHHH ¢ JBYMs MepeMeHHbIMH. PelieHue cucteM ypaBHEHHH CIOCOOOM IOACTAHOBKH.
[Tpumepsl penieHns: TEKCTOBBIX 3a7a4 ¢ IIOMOILBIO CUCTEM YPaBHEHUI.

DOyHKIUHA

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

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UrteHue rpapukoB
peanbHbIX 3aBUcuMoOcTel. [lonarue pynkuuu. I'paduk ¢pynxun. ColictBa pyHkiuil. JInnelinas
dynkus, e€ rpapuk. ['paduk dynkuun y = [X|. [padudeckoe perieHne TMHEHHBIX YpaBHEHUN 1
CUCTEM JIMHEHHBIX YPAaBHEHUMN.

8 KUIACC

Yucya 1 BLIYUCICHHUS



KBagparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHandbHOM dYHcie. JlecaTuunbie
npuOIIMKEHUsT UPPALMOHANBHBIX unces. CBoiicTBa apu(METHUECKUX KBAJPAaTHBIX KOPHEH M UX
IPUMEHEHHE K IMpeoOpa30BaHUI0 YMCIOBBIX BBIPRXKEHUW M BBIYMCICHUSAM. JleHCTBUTEIbHbBIE
qucia.

CrerneHs ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Anrebpanyeckue BrIpaKeHUSIAJITeOpaniecKue BbIpPaskeHus

KBanpaTHblil TpEXUieH, pa3jioskeHUE KBaJPATHOIO TPEXUIEHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanyeckod npobu. CroxkeHue,
BbIUUTAHUE, YMHOXKEHUE, JIeJeHNe airedpanueckux ApoOeil. PanyoHanbHble BBIpaXKEHUS M UX
peoOpazoBaHueE.

VYpaBHeHMs U HEpaBeHCTBAY pABHEHHMS M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢Gopmyia KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHu#, cBOIALIMXCA K JIMHEWHBIM U KBajapaTHbIM. Ilpocteiimne npoGHO-
paLMOHAJIbHbIC YPABHEHHUS.

I'paduueckass uHTEpHpeTansl YpaBHEHUH ¢ ABYMS MEPEMEHHBIMU U CHUCTEM JHMHEWHBIX
YpaBHEHMI ¢ IByMs TepeMeHHbIMU. [ Ipumeps! perieHus cucteM HeTMHEHMHbBIX ypaBHEHUH ¢ IBYMs
HEPEMEHHBIMH.

Pemenne TekCTOBBIX 33124 AreOpandecKiuM CrIocoOOM.

YucnoBble HEpaBEHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCUIBHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

OyHKIMPYHKIUT

[Tonstue ¢pynkuuu. OONaCTh ONpeaesIeHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIu. CriocoObl
3aanus QyHKIUH.

I'padux Qynkuun. UYrenue cpoicTB ¢(yHkiuu no e€ rpaduxy. Ilpumepst rpadukon
(GYHKIHH, OTPaXKaIOUMX peaIbHbIe IPOIIECCHI.

@OYHKIMY, ONUCHIBAIOIINE MPSAMYIO U OOpaTHYIO NPONMOPLHMOHAIbHBIE 3aBUCHUMOCTH, MX
rpaduku. Oyrkipn y = X2, Y = X3, y = \X, y=|x|. ['paduteckoe pemreHme ypaBHEHHI i CHCTEM
YPaBHEHUM.

9 KUIACC

Yucsa v BbIYUCICHUSA

PanmonaneHble uncia, UppallMOHANbHBIE YHMCIa, KOHEUYHbIE U OECKOHEUYHBIE J1ECATUUHbIE
npobu. MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa Kak OECKOHEYHbIE
JecaTUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEKY MHOXKECTBOM JIEHCTBUTEIBHBIX
4KCeJl U KOOPAUHATHOU MPSMOM.

CpaBHeHue JEHCTBUTENBHBIX YHUCEN, apupMeTHUYeCKHe AEUCTBUSA C JACHCTBUTEIbHBIMU
YUCIIaMH.

Pa3zmepsl 00bEKTOB OKPYKAIOLIETO MUPA, ITUTEIBHOCTD MPOLIECCOB B OKPY>KAIOILIIEM MUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMDKeHHs. OKpyriIeHue Yuced.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYMCICHHIA.

YpaBHeHUs1 1 HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEWUHBIM.



KBanpaTHoe ypaBHeHue. PelieHne ypaBHEeHU, CBOIAIIMXCS K KBaApaTHbIM. bukBagpaTHoe
ypaBHeHue. [Ipumepsl pemieHus ypaBHEHUM TPETbEd M YETBEPTOM CTEIECHEW pa3yIoKEHUEM Ha
MHOXHUTEIH.

Pemmenue npoOHO-paliioHanbHBIX ypaBHEHUH. Perienre TeKCTOBbIX 33/1a4 alredpanyecKum
METOJIOM.

VYpaBHeHUE C ABYMsl NEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYyX JIMHEHHBIX
YpPaBHEHUN € JByMs IIEpEeMEHHbIMU. PeleHne cucTeM IBYX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3324 aJIreOpanyecKiuM CocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOW. PemieHue cucrteM JIMHEWHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBamparHble HepaBeHcTBa. I'padumyeckas MHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMECHHBIMH.

OyHKIMNPYHKIUT

KBanparuunas ¢yskius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl.

I'padukn dyskmuit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, u ux cBoiicTBa.

YucioBble nocieoBaTelbHOCTH YHCI0BBIE MOC/Ie10BATeIbHOCTH U IIPOrpecCHu

[TonsiTHEe YMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHue TOCIEI0BATEIILHOCTH PEKYPPEHTHOM
dbopmymoit u popMyII0ii N-TO YIIeHa.

Apudmernueckas u reomerpudeckas rnporpeccun. opmyisl N-ro uieHa apuPpMeTuyecKoit
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX N WICHOB.

N300paxeHne 4jieHOB apUPMETHUECKON M TeOMETPUYECKOM IMpOorpeccuid TOYKaMu Ha
KOOPJMHATHOMU MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUANBbHBIA poCT. CII0kKHBIE MPOIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHUS TPOTrpaMMbl y4eOHOro Kypca «AnreOpa»
XapaKTepU3yIOTCH:

1) narpuoTnyeckoe BOCIIUTAHUE:

IIPOSIBICHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUMCKOM MAaT€MaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTIKEHHUSAM POCCHUICKMX MAaT€MaTUKOB M POCCHHUCKON
MaTeMaTUYECKOH IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M MPUKIAIHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
NPEJCTAaBICHHEM O MAaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBIICHUH, TIPOLEAYP TPaXKTAHCKOTO 00IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKHUX MpPOOJieM, CBA3aHHBIX C MPAKTUUYECKUM IMPUMEHEHHEM JOCTHXKEHHUH
HayKH, OCO3HAHMEM BAKHOCTH MOPAJIbHO-ITUUECKHUX IPUHIUIIOB B IEATENBHOCTH YYEHOIO;

3) TpyaoBOE BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PEUICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTHYeCKOro oOpa30BaHUs Ha MPOTSHKEHUHU Bcel
KHU3HU Ul YCHEIHONW Npo(ecCHOHANBHOM JesTeIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM M TIOCTPOCHHEM WHIUBUIYAJbHOW TPAEKTOPHUH OOpa3oBaHUA U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCy>KJIeHUH, yMEHUIO BUJETh MAaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAllMe B JIEATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuYHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbBI W 0OIIecTBa, NOHUMaHUEM
MaTeMaTUYeCcKOl HayKu Kak c(epbl 4eloBEYECKOW NeATeIbHOCTH, JTaloB €€ pa3BUTUS U
3HAUYMMOCTH JIJIs1 Pa3BUTUS LIUBWIIN3ALIAHY, OBJIAJIEHUEM SI3bIKOM MAaTEMATHUKU U MaTEMaTU4YECKOU
KyJIbTYpOH KakK CpEICTBOM II03HAaHHUS MHUpPA, OBJIAJACHUEM MPOCTEHIIMMHU HABbIKAMU
HCCJIEIOBATENbCKOM 1eATEeIbHOCTH;

6) pusuyeckoe BocnuTaHKE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M IMOLIMOHAILHOI'0
Os1aromostyqusi:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOr0 00pasa >KM3HH (340pPOBOE MUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynspHas (Gu3nueckas aKTUBHOCTb), COPMHUPOBAHHOCTHIO HaBbIKa PeQUIEKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OMMOKY M TAaKOTO KE MpaBa Jpyroro 4eloBeka,

7) 3K0JIOTMYeCKOoe BOCTIUTAHHE:

OpHEHTallMe Ha MPUMEHEHHE MAaTeMaTHYEeCKHX 3HaHWMH JUIs pelleHHs 3a7ad B o01acTu
COXPAHHOCTH OKpPYXKalOLIeW Cpelbl, IJIaHUPOBAaHUS IIOCTYIIKOB M OLEHKM HMX BO3MOJKHBIX
MOCJEACTBUM Ui OKpY>KaroIlel Cpesbl, 0CO3HAHHEM IJI00AJILHOTO XapakTepa 3KOJIOTMYECKHX
npo0JeM U MyTei uxX pereHus;



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

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHUCJIC YMCHUC YUUTLCA Yy APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

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

CIIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO

KaK BBI30B, TPEOYIOLINI KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAaEeMble DPELICHUS M JCHCTBHS,
(GbopMyIHpOBATH M OLICHUBATH PUCKHU H MOCIEICTBUS, HOPMUPOBATH OIIBIT.
METAINPEIJMETHBIE PE3YJIbTATBI

ITo3HaBaTebHbIE YHUBEPCAJbHBIC yqeﬁnble JeHCcTBUA

ba3oBble Jornyeckue aJelCTBUA:

BBISBJISATH U XapaKTEPU30BATh CYIIECTBEHHbIE MPU3HAKM MATEMaTHUYECKUX OOBEKTOB,
HOHATUHM, OTHOLIEHUH MEXAy MOHATHUAMH, (HOPMYJIUPOBATH OIpPENEJICHUs MOHIATUH,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALUK, OCHOBaHMS AJs1 00001IeH s
Y CpaBHEHUS, KpUTEPUHU IPOBOIMMOTO aHAJIN3a;

BOCIPUHUMATh, (OPMYJIUPOBATh U MPeoOpa3oBbIBATH CYKJIEHHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBJISITH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax,
JTaHHBIX, HAOMIOACHMUSIX W YTBEPXKIACHMSX, Mpe/jiaraTb KpPUTEPUU JUIsl BBISABIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJBI C HUCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NE€IYKTHUBHBIX M MHIYKTHBHBIX
YMO3aKI4YEHUH, yMO3aKIIFOUEHUH 110 aHAJIOTHH;

pa3buparh 10Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKICHHUH (ITPsIMbIE ¥ OT TPOTHUBHOTO),
IPOBOJUTH CaMOCTOSITEJIbHO HECJIOKHBIE J0Ka3aTesIbCTBA MaTEeMaTHYeCKHX (aKTOB,
BBICTPAaNBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPbl U KOHTPIPUMEPBI, 000CHOBBIBATh
COOCTBEHHBIE PacCykICHUS;

BbIOMpaTh crnoco0 pemieHusi yuyeOHOW 3ajaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOASAIMNUN ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble ncciienoBaTeJbcKHe 1eiicTBUA.

UCMOJb30BaTh  BONPOCHI  KAaK  HCCIIEAOBATENIbCKUH  MHCTPYMEHT  IO3HAHMA,
(dbopMyIHMpOBaTH BOIIPOCHI, PUKCUPYIONIUE TPOTUBOPEUYHE, TPOOIEMy, CAMOCTOSTEIHHO
yCTaHaBJIMBAaTh UCKOMOE M JiaHHOEe, (POPMHUPOBATh THIOTE3Yy, apryMEHTHPOBATh CBOIO
MIO3HIINIO, MHECHHE;

NPOBOJUTH TI0 CaMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECJIOXHBIH ASKCIICPUMEHT,
HEOOJIIIIOE HCCIIEZIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXy COOO0M;

CaMOCTOSITENIbHO  (hOpMyIHpoBaTh OOOOIIEHHMS M BBIBOABI IO  pe3yibTaTaM
NPOBEANEHHOTO HAOIIOCHNS, UCCIICAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ nnopmanmeii:

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

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

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

OLIEHUBATh HAJEKHOCTh MH(DOPMALIUK 110 KPUTEPUSM, MPEATIOKEHHBIM YUUTEIIEM HIIN
c(OpMyJINPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXKIICHHUS B COOTBETCTBUU C YCJIOBUSMHU M IEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOK TOYKY 3PEHUSI B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PELICHHS 3a/1a4i, KOMMEHTUPOBATh
MOJTy9YCHHBIN PE3yJIbTaT;

B X0JIe 00CYX/ICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMON TEMBI, IIPOOIEMBI,
perraeMoii 3a1auu, BICKa3bIBaTh U/, HAIICJICHHBIC HA MTOMCK PEIICHMS, COTIOCTABIISTh
CBOM CYXJICHUS C CY>KICHHUSIMHU JAPYTHUX YYACTHUKOB JIMAJIOTa, OOHAPYKUBATh PA3JINUHC
U CXOJICTBO TO3UIUIA, B KOPPEKTHOH (opme (opMynnpoBaTh pa3HOIJIACHS, CBOU
BO3PaKCHUS;

MPEJICTABIISITh PE3yIbTAThl PEIICHUS 3a7aud, YKCIIEPUMEHTa, UCCIICOBAHUS, TPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (opMaT BBICTYIUICHUS ¢ YYETOM 3a1ad MPE3CHTAMH U
0COOEHHOCTEHN ayAUTOPHH;

MOHUMATh M UCIIOJIF30BATh MPEUMYIIECTBA KOMAaHIHON 1 MHAUBHUIYAIbHOMN paboThI MpH
pelIeHNH y9eOHBIX MAaTEMaTHICCKHUX 33]1aY;

MPUHUMATH 1Ie7Tb COBMECTHOU JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM
paboThI, pacrpeesaTh BUABI pa0doT, TIOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B TPYMIIOBLIX popMax paboThl (00CykaeHUs, 0OMEH MHEHUSIMU, MO3TOBBIC
HITYPMBI B IPYTHE), BHITIOIHATH CBOIO YacTh PabOTHl M KOOPJMHUPOBATH CBOU JICHCTBUS
C IPYTHMMH YICHAMH KOMaHJIbI, OIICHUBATh Ka4eCTBO CBOETO BKJIJa B OOIIH IMPOTYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aHUMOICHCTBHS.

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eiiCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pEIIeHUs 3aJadu (WIM €ro 4YacTh),
BBIOMpPATh CHoco0 pemeHus: ¢ y4€ToM MMEIOUIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOM MH(pOpMaIuu.

CﬂMOKOHTpOJIb, IMOLMOHAIbHBbII HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIMPOBEPKH, CAMOKOHTPOJIS MPOIecca U Pe3ysbTaTa PerieHus
MaTeMaTHUYEeCKOM 3aJ1auu;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWIEHHBIX OIIUOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OICHMBATh COOTBETCTBHE PE3yJbTaTa ACATCILHOCTH ITOCTABICHHOM IETN M YCIOBHSIM,
OOBACHATH IPUYNHBI JTOCTYKEHHS I HEJOCTHKECHUS LIENTN, HAXOAUTh OLTHOKY, TaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOydenus B 7 Kjacce oOydYarolIMiics TMOMYYHUT CIEAYIOIIUE IpeIMEeTHbIE
pE3yJIbTaThI:

Yucaa U BbIYUCIEHUSA

BoimonusATe, coueTas yCTHbIE W NMHCbMEHHbIE NPUEMBI, apudmeTnyeckue IEHCTBUS C
palMOHaIbHBIMH YHCIAMHU.

Haxoauth 3Ha4YeHUsT YUCIIOBBIX BBIPAKEHUU, MPUMEHSATH Pa3HOOOpa3HbIE CIIOCOOBI U
npuéMbl  BBIYMCIICHHS 3HAYCHUW JPOOHBIX BBIPAKEHUH, COJEpKAIMX OOBIKHOBEHHBIC U
JECSATUYHBIE TPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3amKcCH YUCeN K Ipyroi (mpeoOpa3oBbIBATH NECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYAaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

CpaBHMBATh U yHOPSAJ0YUBATH PALIMOHAIBHBIE YHCTIA.

OKpyriarh yucnia.

BBIMoaHAT NPUKUAKY W OLEHKY pe3yJibTaTa BBIYMCICHUM, OIEHKY 3HAYCHHUI YUCIIOBBIX
BBIpOKEHUI. BBIMOTHATE AEHCTBUSA CO CTETICHSIMU C HATYypaJbHBIMU TTOKA3aTEIISIMH.

[IpuMeHATh NpU3HAKK JEIUMOCTHU, Pa3I0KEHUE Ha MHOKUTEIHN HATYpPaIbHBIX YHCEIL.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBSI3aHHBIE C OTHOIIEHHEM BEJIUYUH,
MPOTIOPIIMOHAIIBHOCTHIO BETTUYHMH, TPOLIEHTAMU, HHTEPIIPETUPOBATH PE3YJIBTATHI PEIICHUS 3a/1a4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpuBaEMbIX OOBEKTOB.

AuiredpanyecKkue BbIpasKeHUs

Hcnonp30BaTh anreOpanyecKyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Mmpoiiecce
OCBOEGHHS yueOHOr0 MaTepuana.

Haxonuth 3nHaueHust OYyKBEHHBIX BBIPAKEHUHN TIPH 3aJaHHBIX 3HAYEHUAX TIEPEMEHHBIX.

BrimonHsaTe mpeoOpa3oBaHusl 11€JI0T0 BBIPAKEHUSI B MHOTOUJICH TIPUBEACHUEM TTOT00HBIX
CJIaraeéMbIX, PaCKPBITHEM CKOOOK.

BpINOAHATE yMHOXXEHHE OJHOYJEHA HAa MHOTOWIEH M MHOrOYJ€HAa Ha MHOTOYJIEH,
MPUMEHATH (POPMYIIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIITh pa3ioKEHHE MHOTOWIEHOB HAa MHOMKHUTEIH C MOMOIIbIO BBIHECEHUS 3a
CKOOKHM O0OIIero MHOXUTEIs, TPYNIHUPOBKU CIaraeMbiX, MpUMEHEHUs: (HOpMyT COKpAIIEHHOTO
YMHOKEHHUS.

[IpumensTh mpeoOpa3oBaHUST MHOTOWIEHOB JUIS pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTEeMaTHUKH, CMEXHBIX TIPEIMETOB, U3 peaTbHON MPAKTHKH.

Hcnonk30BaTh CBOWCTBA CTENEHEH ¢ HATYpaIbHBIMH MOKa3aTeNsIMU AJIs peoOpa3oBaHus
BBIPAKCHU.

YpaBHeHUs] 1 HEPABEHCTBA

Pemats nuHelHBbIE ypaBHEHHUsI ¢ OJHON MEPEMEHHOM, MPUMEHsISl MpaBuia Mepexoaa oT
HCXOJIHOTO YypaBHEHUsI K paBHOCUJIbHOMY emy. lIpoBepsATb, SBISIETCS JIM YHUCIO KOpPHEM
ypaBHEHHUS.

[TpumensTh rpaduueckre METObI MPH PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.



[TonGupats mpuMepsl Map YUCE, SBISIOUIMXCS peIIeHUEM JMHEHHOTO YpaBHEHHUS C ABYMS
[IEPEMEHHBIMMU.

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

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

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

DOyHKUUHA

N300paxxath Ha KOOpPAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh 4YHCIOBBIE IIPOMEXKYTKH Ha
aJreOpanyeckoM si3bIKe.

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

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

HaxoauTe 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuil crocod NmpejcTaBiIeHUs M aHAIW3a UHPOpPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH UHPOPMAIIUIO U3 TPa(UKOB peanbHbIX MPOLIECCOB U 3aBUCHMOCTEH.

K xoniy obOydyeHuss B 8 kJiacce 0oOydyarOImMICS TOJYYUT CIEAYIOMUE TMPEIMETHBIE
pe3yabTaThI:

Yuciia 1 BbIYUCICHUA

Hcronb30BaTh HayalbHBIE IPEACTABICHUSA O MHOXKECTBE ICUCTBUTENBHBIX YUCEN UL
CPaBHEHMsI, OKPYIJIEHUS M BBIYMCIEHUHN, H300pa)kaTh [EHCTBUTENbHBIE YHCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(pMETHUYECKOrO KBaJpPaTHOTO KOPHS, HAXOJIUTh KBaJpaTHBIC
KOPHH, UCIOJIb3YsI TPH HEOOXOAUMOCTH KAJIbKYJISITOP, BHIIOJIHATH IPeoOpa30oBaHus BhIpaKEHHH,
COJIepKalIMX KBaJPATHBIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OONBIIMX W MabIX YHUCEN C TMOMOIIBI0 JECATUYHBIX IpoOed u
creneHel yncina 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM IIOKa3aTelieM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPKEHMM, COAEPIKALIUX CTEIIEHH C LIEJIBIM ITOKA3aTeJIEM.

BBINOAHATE TOXIECTBEHHBIE NPEOOpPa3OBaHMs PAMOHANBHBIX BBIPAKEHUH Ha OCHOBE
IpaBuiI JEHCTBUN HAaJL MHOTOYJICHAMH M alreOpanyecKuMu JpoOsMu.

PackmnanpiBaTh KBaApaTHBINA TPEXUWIEH HA MHOKUTEH.

[TpumeHsTh peoOpa3oBaHUsl BHIPAKEHUH JIJISl pElIeHUs Pa3IMUHbIX 3a7a4 U3 MAaTeMaTUKH,
CMEXHBIX [IPEAMETOB, U3 PEAIILHON ITPAKTUKHU.

YpaBHeHUS H HEPABEHCTBA

Pemare nuHeiHbIe, KBaApaTHbIE YPABHEHUS U PALIMOHAIBHBIC YPABHEHMS, CBOASAIINECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMS IICPEMEHHBIMH.

IIpoBOIUTE MPOCTEUIINE UCCIENOBAHNS YPABHEHUNM U CUCTEM YPAaBHEHHM, B TOM UYUCIE C
IpUMEHEHHEM IrpauyecKuX MpeacTaBlIeHUH (YCTaHaBIMBAaTh, HIMEET JIM ypaBHEHHUE HITU CUCTEMa
YPaBHEHMH pELIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).



[TepexoauTh OT CIOBECHON (OPMYIMPOBKH 3amauyvi K €€ anreOpandeckod MOJeNd C
MOMOIIBI0 COCTABIICHUS YPAaBHCHHSI WJIH CHCTEMbl YpaBHEHUWH, WHTEPIPETUPOBATh B
COOTBETCTBUH C KOHTEKCTOM 33J]auyl TMOJTy4YECHHBIN pe3yJIbTarT.

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

DOyHKUUHA

[ToHUMAaTh ¥ HCTIONB30BaTh (DYHKIIMOHATIBHBIC TOHATHUS | SA3bIK (TEPMUHBI, CHMBOJIHYECKUE
0003HaueHMsI), OTIPENIENATh 3HaUCHHE (PYHKIIMH 110 3HAYCHUIO apTyMEHTA, ONPEICIISATh CBOMCTBA
byHKIMY 10 e€ rpaduky.

Crpoutsb rpaduku 37eMeHTapHbIX (YHKIUN BUA:

y = ki, y = x2, y = X3,y = |x|, Yy = VX, onucBIBaTh CBOMCTBA YHCIOBON (PYHKIMHU 110 €&
rpaduky.

K koHiy oOyueHuss B 9 kjacce OOydarONIMiiCs MOJIYYHUT CJCIYIOIIUE TMPEIMETHBIC
pe3yIbTaThI:

Yucia ¥ BBIYUCTEHHSA

CpaBHHBATh U YIOPSIOYMBAThH PAIllHOHAILHBIC U UPPAIIIOHAILHBIC YHCIIA.

BrImonHATe apudMeTHUeCKUe NESHCTBHS ¢ pallMOHAILHBIMU YHUCIIAMHU, COYETasi YCTHBIC U
MUCHbMEHHBIC TPUEMBI, BBITIONHSATH BEIYUCIICHUS C UPPAIIMOHATHHBIMU YHCIIAMH.

HaxomuTh 3Ha4YCHUS CTETIICHEH C IENIBIMH ITOKA3aTeIsIMU M KOPHEH, BEIYUCIISATH 3HAUCHUS
YHCJIOBBIX BBIPOKEHHIA.

OKpyrisaTh AEWCTBUTENbHBIC YHCIA, BBIMOIHATH NPUKHUAKY pE3yNbTaTa BBIUMCICHUIA,
OIICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUsI 1 HEPABEHCTBA

Pemath TMHEWHBIC ¥ KBaIpATHBIC YPaBHEHUS, YPAaBHEHUS, CBOISAIITUECS K HUM, ITPOCTEHIIIHE
IpOOHO-pallMOHANILHBIE YPABHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHH C JBYyMs MEPEMEHHBIMU U CHCTEMBI JABYX
YpaBHEHHUI, B KOTOPBIX OJHO YPaBHEHHUE HE SBJISICTCS JIMHCHHBIM.

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

[TpoBoauTH TIpOCTEiiIMe UCCIEA0BAHNUS YPAaBHEHUH M CUCTEM YPaBHEHUM, B TOM YHUCIE C
MPUMEHEHUEM TpapUIeCKUX IPeICTaBICHNH (YCTaHABIINBATh, HIMEET JIM YpaBHEHUE WJIH CHCTEMA
YpaBHEHHI PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemarr nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300pa)kaTh peIICHHE
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMUCBHIBATH PEIIEHUE C IOMOIIBI0 CHMBOJIOB.

Pemath cucTeMbl THHEHHBIX HEPABCHCTB, CUCTEMBI HEPAaBEHCTB, BKITFOUAIOIIUE KBAAPATHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHe CHUCTEMBbI HEPAaBEHCTB Ha YHCIOBOH IMPSIMOH, 3alMCHIBATh
pelIeHne ¢ MOMOIIbI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUYHBIX 3a/1a4.

DOyHKIUHA

Pacrnio3HaBaTh QpyHKIIMN U3y4EHHBIX BHIOB. [ToKa3bIBaTh CXeMAaTHYECKH PACIIONIOKEHHE Ha

KOOPJAMHATHOM M1ockocTh rpadukoB Gpyukiuil Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, y = |X|, B 3aBUCHMMOCTH OT 3HA4YCHUI KOA(PPHUIMEHTOB, OMUCHIBATH CBOIMCTBA

GyHKIHA.



Crtpouts W n300paXkaTh CXeMaTW4YeCKH Tpad¥KH KBAAPATUYHBIX (YHKLUH, ONHCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIHIA MO UX TpaduKaMm.

Pacnio3naBate KBagpaTHUHYO (YHKIHIO 110 (hOpMYyJIe, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
GyHKIMI U3 peaabHOM KU3HU, QU3UKU, TEOMETPUH.

YucsioBble MOCI€10BATETLHOCTH U MPOTPeCCHH

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

BBIMOMHATE BBIYMCICHHS C HUCIONB30BaHUEM (OPMYJ N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemrate 3agaum, cBA3aHHBIC C YHCIOBBIMH MOCIIEIOBATEIBHOCTSAMHU, B TOM YHCJIE 3a]1a41 U3
peanbHOM KU3HU (C UCTOJIB30BaHUEM KaJIbKYJIATOPa, ITU(POBBIX TEXHOIOTHH).



TEMATHYECKOE IINTAHUPOBAHHME
7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/t Konrposbnusie IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BelunclieHus. PammonanbHbIe o5 1 bub6nmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 A 27 1
ArCOpAIeCKHe BhIpaCHiA https://m.edsoo.ru/7f415b90
3 YpaBHEHHS ¥ HEpAaBCHCTBA 20 1 bubmiorexa LIOK
P P https://m.edsoo0.ru/7f415b90
bubnuoreka [IOK
4 K . D 24 1
OOPAHHATSL U rpaguicH. DyHiuuH https://m.edsoo.ru/7f415b90
bubmmoteka IIOK
II 1
> OBTOpeHie  obobuerie 6 https://m.edsoo0.ru/7f415b90
BIIIEE KOJIMYECTBO YACOB I1
OBI] OJI CTBO HACOB IIO 102 5 0

I[TPOT'PAMME



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 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Yucna u Beiuncnenus. Kpagpataeie bu6nmoreka [IOK
1 15
KOPHHU https://m.edsoo.ru/7f417af8
9 Uucna u Berauciieans. CTEIEeHb ¢ LEIbIM 7 bubnunoreka LIOK
HIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BoIpaKCHUS. 5 1 bubnnorexa [JOK
KBanparHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
AnrebpanyecKkue BbIpaKCHUS. bubnnorexa [JOK
4 15 1
Anrebpanueckast poob https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparusie 15 1 bubmmoreka [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
VYpaBHeHus1 U HepaBeHCTBA. CHCTEMBI bubmuoreka [IOK
6 . 13
ypaBHEHHI https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
7 .H 12 1
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa https://m.eds0o.ru/7f417af8
bu6mmoteka IIOK
) .
8 YHKUHH. OCHOBHEIC OHATHA > https://m.edsoo.ru/7f417af8
bubnunotexa LIOK
9 ) 4 9
yHiUH. THCI0BbIC pyHKLHH https://m.edsoo.ru/7f417af8
bubnunotexa LIOK
10 IT 6 2
OBTOpelHe it 0000uIeHIe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10
1 102 6 0

[MPOT'PAMME



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

Kosun4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Tparkruueckue oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Uucna u Berunciienus. JlelcTBUTENbHEBIC 9 bub6nmoreka [IOK
qucIia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUS U1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJTHO¥ MepeMEeHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
> Dykin 16 1 https://m.edsoo.ru/7f419d08
6 YucioBble MOCIEN0BATEIBHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 1 bu6nmorexa LIOK
3HaHHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOT'PAMME



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

IHOYPOYHOE IINTAHUPOBAHHME

7 KJIACC
N Koanuecrso yacos D1eKTpoHHbIE HUPPOBLIE
11/-11 Tema ypoka Beero Konrpoabnbsie IIpakTHueckue fl[:;:eﬂnﬂ o0pa3oBaTe/bHbIC
padoThbI padoTbl pecypchl
1 [TonsTHE panOHaNBHOIO YKCIA 1
5 Apudmernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
palMoOHATBHBIMH YHCTIAMU
4 Apudmernueckue T1eUCTBUS C 1
palMoOHATBHBIMH YHCTIAMU
5 Apudmernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIAMU
6 Apudpmernueckue neiCTBUS C 1
palMoOHATBHBIMH YHCTIAMU
7 CpaBHeHue, ynopsiouMBaHue 1
palMOHATBHBIX YHCEIT
8 CpaBHeHue, ynopsiouMBaHue 1
paIMOHaTBHBIX YHCEN
9 CpaBHeHue, ynopsiJouuBaHue 1
parMOHATBHBIX YHCEIT
10 Crenenb ¢ HaTypaJlbHBIM 1 bubnmnoreka [JOK
HOKa3aTesIeM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HaTypaJlbHBIM 1 bubnmnorexa [JOK

IIOKa3aTcjIeM

https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12

CreneHnsp ¢ HaTypaJIbHBIM
MOKa3aTeneM

bubnunoreka LIOK
https://m.edsoo.ru/7f42154¢

13

14

CreneHnsp ¢ HaTypaJIbHBIM
HOKa3aTeneM

CreneHb ¢ HaTypaJIbHBIM
MoKa3areieM

bubnunoreka LIOK
https://m.edsoo.ru/7f4218be

15

Pemenve OCHOBHBIX 332714 Ha
JIpOOH, TIPOLICHTHI U3 PEATbHOM
MPaKTUKHU

16

Pemnrenre ocCHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3 pealbHOMN
MPAKTUKHU

17

18

19

Pemenne ocCHOBHBIX 33124 Ha
Jpo0Ou, MPOLEHTHI U3 pealibHOMN
MPAKTHKH

Pemenue ocHOBHBIX 3a/1a4 Ha
JpoOH, IPOLIEHTHI U3 PealbHOM
MPaKTHKU

[Ipu3Haku genmMocTu,
Pa3JI0)KEHUS Ha MHOKUTEIIN
HATypaJbHbIX YUCEN

20

[Ipu3Haku genmMocTu,
Pa3JIOKEHUST HA MHOKHUTEIIN
HATypaJbHbIX YUCEN

21

22

Peanpuble 3aBucumoctu. [Ipsmas
1 oOpaTHas MPOMOPIIMOHATBHOCTH
Peanbnbie 3aBucumoctu. [lpsimas
1 oOpaTHas MPOMOPIUOHATIEHOCTH



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Peanbuble 3aBucumoctu. IIpsmas

23 1 oOpaTHas MPONOPLHUOHATIBHOCTH
24 Peanbnbie 3aBucumoctu. [Ipsmas
1 oOpaTHas MPOMOPIUOHATIBHOCTH
o5 KounTponbhas pabota no teme
"PannonanpHEIe ynciia"
26 BykBeHHbIE BbIpaKeHUs bubmmorexa LIOK
https://m.edsoo.ru/7f41feec
27 dopMmyIibl
28 DopMmyIsl
29 [Tepemennsie. JlomycTrumble
3HAYEHMS TIEPEMEHHBIX
[IpeobpazoBanre OYKBEHHBIX
30 BBIPAXEHUI, pacCKpbITUE CKOOOK U Bu6moteka [JOK
NPUBE/ICHHE TOI00HBIX https://m.edsoo.ru/7f41fafa
cliaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BBIpQ)XEHUH, pacKpbITHE CKOOOK U bubmuoteka [IOK
MPUBEICHHUE TIOJOOHBIX https://m.edsoo.ru/7f41fd70
cliaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
39 BBIpKEHUH, pACKPBITHE CKOOOK U
MIPUBEICHUE TTOI0OHBIX
cliaraeMbIx
[IpeobpazoBanre OYKBEHHBIX
33 BBIPXKEHUH, PACKPBITHE CKOOOK U

MIPUBEICHUE TTOTI0OHBIX
cllaraeMbIX



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

CBoiicTBa CTENEHHU C

bubnunoreka LIOK

34 HATYPaJbHBIM ITOKa3aTEIIEM https://m.edsoo.ru/7f421382

35 CBoJiCTBa CTCIICHU C bubnuorexa [{OK
HaTypaJIbHBIM [TOKa3aTeieM https://m.edsoo.ru/7f42154e

36 CBOICTBa CTEIICHU C bu6nmmorexa [IOK
HATYPaJbHBIM ITOKa3aTEeIIEM https://m.edsoo.ru/7f4218be

37 MHOTrO4JICHBI bubmmorexa [IOK
https://m.edsoo.ru/7f42276e

38 MHoOro4IeHbI brbmmorexa LIOK
https://m.edso0.ru/7f422930

39 CnoxxeHue, BEIYUTAHUE, bu6nmorexa LIOK
YMHOXCHHE MHOTOYJICHOB https://m.edsoo.ru/7f422af2

40 Crnoskenue, BLIYUTAHUE, bubnunoreka LIOK
YMHOKEHHE MHOTOUJICHOB https://m.edsoo.ru/7f422cc8

41 Crnoskenue, BbIYUTAHUE, bubnunoreka LIOK
YMHOKEHHE MHOTOUJICHOB https://m.edsoo.ru/7f422fca

42 Crnosxkenue, BEIYMTAHUE, bubnmorexa LIOK
YMHO)XCHHE MHOTOYJICHOB https://m.edso0.ru/7f423182

43 DopMyIIbl COKPAIIEHHOTO bubmuoreka [JOK
YMHOKCHHUS https://m.edsoo.ru/7f42432a

44 ®opMyIbl COKpaALIEHHOTO bubmuoteka [IOK
YMHOKCHHUS https://m.edsoo.ru/7f42464a

45 @opMyIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424c12

46 dopMyIIBl COKpPAIIEHHOTO bubnuotexa [JOK
YMHOKCHHUS https://m.edsoo0.ru/7f424fd2

47 @opMyIIbl COKpALIEHHOTO bubmuoteka [IOK

YMHOXKCHHA

https://m.edsoo.ru/7f4251d0



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0

Pazioxenne MHOTOYJIEHOB Ha

bubnunoreka LIOK

48 MHOXHUTEITN https://m.edso0.ru/7f423312
49 Paznoxxenne MHOTOYJICHOB Ha bubnunoreka LIOK
MHOKHUTEITN https://m.edsoo.ru/7f4237fe
50 Pasnoxxenne MHOro4IeHOB Ha bu6nmmorexa [IOK
MHOXHUTEITH https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOrO4wIeHOB Ha
MHOXHUTETN
52 KonTponbhas padbota no teme
"Anredpanyeckue BbIpaxeHus"
YpaBHeHue, paBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTb YPaBHEHUN
JInHeitHoe ypaBHEHHE C OJJTHOU
54 MePEMEHHOM, pellieHne TMHEHHBIX
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJTHOU
55 nepeMeHHO}I;Ip pelieHue nHHHeﬁme bubmmorexa LIOK
. https://m.edso00.ru/7f420482
ypaBHEHUM
JInHeitHoe ypaBHEHHE C OJTHOU
56 MEPEMEHHOMH, peleHHe TMHEHHBIX
YpaBHEHUI
57 Pemienue 3aga4 ¢ IOMOIIBIO bubnunorexa LIOK
ypaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemrenne 3a1a4 ¢ TOMOIIBIO but6mmorekxa [IOK
ypaBHEHUI https://m.edso0.ru/7f420806
59 Pemrenne 3ama4 ¢ TOMOIIBIO but6mmoreka [IOK

YpaBHEHUI

https://m.edsoo.ru/7f4209a0



https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0

Pemenue 3a71ay ¢ 1OMOILBIO

bubnunoreka LIOK

60 ypaBHEHHIA https://m.edsoo.ru/7f420e6e
61 JInHeHOE ypaBHEHHUE C IBYMS bubmmoreka [JOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edso0.ru/7f427¢32
62 JIuHeitHOE ypaBHEHUE C IBYMS bubnuorexa [JOK
MIEPEMEHHBIMH U €r0 rpaduk https://m.edsoo.ru/7f427e8a
Cucrema IByX JIMHEHHBIX
63 ypaBHeHI/IiEI (}:] JBYMsI Bubmmorexa IOK
https://m.edsoo0.ru/7f42836¢
MIePEeMEHHBIMU
Cucrema 1ByX JTUHEHHBIX
64 YPaBHCHHI C ABYMS
MIEPEMEHHBIMH
Cucrema IByX JIMHEHMHBIX
65 YPaBHCHHI C ABYMS
MIEPEMEHHBIMH
Cuctema AByX JTMHEHHBIX
66 YPaBHEHUH C IByMs
NEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHUI bubmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenune cucrem ypaBHEHUIA bubmmorexa LIOK
https://m.edso0.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN Bubmmorexa HOK
https://m.edso0.ru/7f4287d6
70 Pemenune cucrem ypaBHEHHIA
71 Pemrenne cucreM ypaBHeHUN
79 KonrtponbHas pabora no Teme bubmuoteka [IOK

"JIuneiiHble ypaBHEHUS"

https://m.edsoo.ru/7f421044



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044

bubnunoreka LIOK

3 Koopuiata TOMKH Ha MPAMOI https://m.edsoo.ru/7f41de76
74 YucnoBble IPOMEKYTKH Bubmmorexa HOK
https://m.edsoo.ru/7f41dff2
75 YwucioBble TPOMEKYTKH
76 Paccrosinne mexny I[Bva;I )
TOYKaMH KOOPAWHATHOW MpsIMOH
77 Paccrosiane Mexny aByMs
TOYKaMH KOOPAWHATHOU IIPSMOM
78 [IpsamoyronbHas cucrema bubnuoreka [IOK
KOOPJMHAT Ha IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMmoyronbHas cucrema Bbu6moteka [JOK
KOOPJMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpaduKkoB, 3aTaHHBIX bubnnoreka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 ITpumeps! rpaduKoB, 3a1aHHBIX bubmuoteka [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpadukoB, 3a1aHHBIX
bopmynamu
83 Urenue rpaukoB peabHbIX bubmuoteka [IOK
3aBHCHMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenne rpa(bl:IKOB pEaNbHBIX
3aBUCHUMOCTEN
bu6muoreka [JOK
% Hosmite dyricts https://m.edsi.ru/7f41ef06
86 I'paduk Gynkmmm



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06

bubnunoreka LIOK

87 CoiicTsa dynicuuit https://m.edso0.ru/7f41f078
88 CaoiicTBa GyHKIUI bubmmorexa [IOK
https://m.edsoo.ru/7f41f1fe
. bu6nmmorexa [IOK
89 Juneiinas pymicus https://m.edso0.ru/7f427282
90 Jluneitnast pyHkuus bubmmorexa [IOK
https://m.edso0.ru/7f427412
01 [TocTpoenue rpaduka THHEHHOMI bu6mmoteka [JOK
byHKIUH https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TuHEHHON
byHKIIUN
93 I'padux pynkumm y =[x|
94 I'paduk pynkumu y =[x|
KontponbHas paboTa mo teme
95 "KoopauHats! 1 rpaduku. bubmuoteka [IOK
®ynkuun" / Beepoccuiickast https://m.edsoo.ru/7f41f50a
MpoBepoyHas pabora
Hrtorosas koHTpoJIbHAS padboTa /
96 BcepoccnﬁcxaﬂpnpOBepoquaﬂ Bubmmorexa HOK
https://m.edso0.ru/7f429c6c
pabota
[ToBTOpEHNE OCHOBHBIX MMOHSATHH
97 ¥ METOJIOB Kypca 7 Kjacca,
00001IeHNe 3HAHUHT
[ToBTOpEHNE OCHOBHBIX MMOHSATHH BuGmiorexa [IOK
98 ¥ METOJIOB Kypca 7 Kjiacca,

000011IeHNE 3HAHUN

https://m.edsoo.ru/7f429f32



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32

99

[ToBTOpEHNE OCHOBHBIX MOHSATUH
1 METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUHA

bubnunoreka LIOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX OHATHI
Y METOJIOB Kypca 7 Kiacca,
00001IeHIEe 3HAHMIA

101

102

[ToBTOpEHNE OCHOBHBIX MOHSATHIA
Y METOJIOB Kypca 7 Kiacca,
000011IeHrEe 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHATHI
Y METOJIOB Kypca 7 Kiacca,
000011eHE 3HAHUNA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bubnunoreka LIOK
https://m.edsoo.ru/7f42a27a

bubnuoreka [IOK
https://m.edso0.ru/7f42a900



https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE HU(POBHIE

Ne JlaTa
w/n Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIC
padoThbI padoTbI pecypcbl
1 KBaaparHbIii KOpEeHb U3 YUCIIa 1 bubnrorexa LIOK
https://m.edsoo.ru/7f42d452
2 [TonsiTue 06 UpparMOHATILHOM 1 bubnnorexa [JOK
YHCIIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTMKCHUS 1
UPPAIMOHATILHBIX YHCET
4 Jecstruunbie MpUOIMKEHUS 1
UPPAIMOHATILHBIX YHCET
5 JlelicTBUTEIIbHBIC YHCIIA 1
5 CpaBHeHHE IEUCTBUTEIBHBIX 1
quUCen
7 CpaBHeHUE 1eHCTBUTENBHBIX 1
yucen
8 ApudmeTnueckuil KBaapaTHbIN 1
KOpEHb
9 YpaBHeHUE BHIa X2 = a 1
10 CaoticTBa apuMeTudecKux 1 bubnnorexa [JOK
KBaJPaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
11 CgoiicTBa apr(pMETHIECKUX 1 bubnuotexa [JOK

KBaJPaTHBIX KOpHEH

https://m.edsoo.ru/7f42d862



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862

[Ipeobpa3zoBanue YUCIOBBIX

bubnunoreka LIOK

12 BHIPAKCHITH, CONEPHALiX https://m.edsoo.ru/7f42dd26
KBaJpaTHBIE KOPHHU
[IpeoGpazoBanre YNCIOBBIX
13 BBI:I,pa)KI:e)HI/Iﬁ coJiepKaImnx bubmorexa HOK
’ https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIEC KOPHU
IIpeoOpa3zoBaHue YUCIOBBIX
14 BBI:pa)KI;HI/Iﬁ COJIEpIKAILNX bubmorexa HOK
’ https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
IIpeoOpa3zoBaHuEe YUCIOBBIX
15 BLl:I)paH(I;HI/Iﬁ coJiep KaIImx bubmmorexa [IOK
’ https://m.edsoo0.ru/7f42e262
KBaJpaTHBIE KOPHHU
16 CreneHs c IeNbIM ITI0Ka3aTeleM bubmmorexa [IOK
https://m.edsoo.ru/7f4354a4
CranjapTHas 3amuch yucia.
Pa3Mepsr 00bEKTOB
OKpykaro1iero Mupa (0T
17 3J1§1\};eHTa;HHHX qafTI/I(u o bubmorexa HHOK
https://m.edsoo.ru/7f436098
KOCMHUYECKHX 00BEKTOB),
JUTUTETLHOCTH TIPOIIECCOB B
OKpPYXKAaroIeM MUPE
18 CBOMCTBA CTEIEHH C IIEIBIM bubmmoteka IIOK
MoKa3aTeJIeM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHH C 1IEIBIM but6mmorekxa [IOK
ITOKa3aTeJIeEM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C HEJIBIM bubmuoreka [{OK

IIoKa3aTcjieM

https://m.edsoo.ru/7f435648



https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648

CBoiicTBa CTENEHH C IIETBIM

bubnunoreka LIOK

21 HoKa3aTejaeM https://m.edsoo.ru/7f43599a
29 CBolicTBa CTENICHHU C IICJIBIM bubnuorexa [{OK
HoKa3aTeneM https://m.edsoo.ru/7f435ed6
23 KBaapatHplii TpéxuieH
24 KBanpaThslii TpéxuneH
o5 PaznoxxeHnue KBaJipaTHOrO bub6nmoreka [IOK
TpEXuJieHa Ha MHOXKHTEIIN https://m.edso0.ru/7f42fd38
26 PaznoxxeHue kBagpaTHOTO bu6nmorexa LIOK
TpEXUIeHa Ha MHOKHUTEIN https://m.edsoo.ru/7f42fd38
57 | Reaspermae ropmn Cremeen, buGmotexa LIOK
KeaxparHeiii Tpex-ner’” https://m.edsoo.ru/7f42ec80
bubnnorexa [{OK
28 AqreOpairiecicas Apods https://m.edscL)E).ru/7f430382
JlomycTuMble 3HaYCHHUS
29 MEPEMEHHBIX, BXOSIINX B
anredpanvyeckue BhIPaKEeHUS
JomycTrumMble 3HaYEHUS
30 MEPEMEHHBIX, BXOSIINX B
anredpanvyeckue BhIPaKEeHUS
31 OcHOBHOE CBOMCTBO bubmuoreka [JOK
anredpanyeckoil Ipoou https://m.edsoo.ru/7f4308e6
32 Coxkparienue apobeit Bubmmorexa LIOK
https://m.edsoo.ru/7f430a8a
33 Coxkparienue apobeit bubmmorexa LIOK

https://m.edsoo.ru/7f430f44



https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44

bubnunoreka LIOK

4 .
3 Coxpauenue apodeii https://m.edso0.ru/7f430f44
o | Cooweme mwumme, BuGamorera LIOK
MHOKEHUE U HU
Y A . https://m.edso0.ru/7f43128c
anreOpandecKkux aApooei
o Cnome}eme,e BHI{:T:HH:, BuGmorexa LIOK
MHO’KEHUE U JIeJICHU
Y 8 . https://m.edso0.ru/7f4315c0
anreOpandecKux aApooei
- CnosxeHue, BBIYUTaHHE, BuGmorexa LOK
YMHOHCEIHHE I ASICHHC . https://m.edso0.ru/7f4318c2
anreOpanvecKux apooeit
o CnoskeHue, BEIYUTAHUE, BuGmiorexa LIOK
YMHOHCCIHHE I ASICHHC . https://m.edso0.ru/7f431a20
anreOpanvecKkux apooeit
3 conepmanumt amcopumcotnt brmorera L1OK
ACPaatl P https://m.edso0.ru/7f43259c
Ipodu
o | e .
ACPaatl P https://m.edso0.ru/7f432736
Ipodu
COACPRaAM eopatrecie https://m.edso0.ru/7f432736
npodu
42 KonTtponbHas pabora o Teme bubmuorexa [IOK
"Anrebpanyeckast Jpoop" https://m.edsoo0.ru/7f431d36
b K
43 KBanpartHoe ypaBHeHHE nomorexa LO

https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a

Henosnnoe kBanpatHoe

bubnunoreka LIOK

44 ypaBHECHHE https://m.edsoo.ru/7f42eela
45 Henonnoe xBagpaTHOE Bu6mmoteka [JOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
46 dopmyia KOpHEH KBaJIpaTHOIO bubnuorexa [JOK
ypaBHCHHS https://m.edsoo.ru/7f42f158
47 dopMyia KOpHEW KBaIpaTHOTO Bu6mmoteka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
48 dopMmyia KOpHEW KBaIpaTHOTO bu6mmoteka [JOK
ypaBHCHHS https://m.edsoo.ru/7f42f5a4
bubnnorexa [JOK
49 Teopema Buera https://m.edsi.ru/7f42fef0
Bbu6moreka [JOK
>0 Teopena Brtera https://m.edscL)E).ru/7f430076
51 Pemenue ypaBHeHuit, Bbu6moteka [JOK
CBOJIAIINXCS K KBaIPATHBIM https://m.edsoo.ru/7f43c542
59 Pewienne ypaBHeHui, bubmuoteka [IOK
CBOJISIIUXCS K KBAJIPATHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreitmme npoOHO- bubmuoreka [JOK
panroHalbHbIC YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Tpocreiinme npoGHO- bubmuoteka [IOK
panroHalbHbIC YPaBHEHUS https://m.edsoo.ru/7f432b6e
I el
ypaBHeHwji https://m.edsoo.ru/7f42f75c
Pemenne TeKCTOBBIX 337124 C
56 IIOMOIIIBIO KBaILpaTHLIXH bubmorexa OK

YpaBHEHUU

https://m.edsoo.ru/7f42f8f6



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6

57

KonTtponpHas pabora o Teme
"KBanparubie ypaBHeHUS"

bubnunoreka LIOK
https://m.edsoo.ru/7f4301f2

58

JInHeiHOE ypaBHEHHUE C IBYMS
NEpPEMEHHBIMH, €T0 rpaduk,
IPUMEpHI pelIeHHs ypaBHEHHUH B
IEJIBIX YUCIIaxX

59

60

61

62

JIuHeitHoe ypaBHEHHE C IBYMS
NEpPEMEHHBIMH, €T0 rpaduk,
IPUMEPHI pelIeHNs ypaBHEHHUH B
LEJbIX YUCIIaxX

JIuneiiHOe ypaBHEHUE C IBYyMs
HepEeMEHHBIMHU, €ro rpauk,
IPUMEpHI PEILICHUsI YPAaBHEHUH B
LEJIbIX YUCIIaxX

Penienune cucrem aByX JIMHEHHBIX
YPaBHEHMH C IByMsI
NIEPEMEHHBIMU

Pemenue cucrem 1ByX JIMHEHHBIX
YPaBHEHMH C IByMsI
NIEPEMEHHBIMU

63

Pemenue cucrem AByX JIMHEHHBIX
YpaBHEHUU C JIBYMsI
IIEPEMEHHBIMU

64

IIpumepsl perieHus: CUCTeM
HEJIMHEHHBIX YPABHEHUH C IBYMsI
IEPEMEHHBIMU



https://m.edsoo.ru/7f4301f2

65

[Ipumepsl perieHus cucrtem
HEJIMHEHHBIX YPABHEHUU C IBYMsI
EPEMEHHBIMU

66

I'paduueckas nHTEpIIpETALIUSL
YPaBHEHHUS C ABYMsI
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPAaBHEHUH C IBYMsI
NepPEeMEHHBIMU

bubnunorexa LIOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas unTeprperanus
YpaBHEHHUS C ABYMsI
MIEPEMEHHBIMU U CUCTEM
JIMHEUHBIX YPAaBHEHUH C ABYMsI
HepEeMEHHbIMU

bubnunoreka LIOK
https://m.edsoo.ru/7f43d6d6

68

69

70

Pemienne TeKCTOBBIX 33124 C
IIOMOIIBIO CUCTEM YPaBHEHUI
Pelienne TeKCTOBBIX 3aJ1a4 C
IIOMOILBIO CUCTEM YPaBHEHUI

Pemenne TekCTOBBIX 3a1a4 €
MIOMOUIBbIO CUCTEM YPaBHEHUN

71

72

73

YucnoBbie HEPABEHCTBA U UX
CBOICTBA

YucrioBble HEPABEHCTBA U UX
CBOMCTBA

HepasenctBo ¢ onHOM
MEPEMEHHOMN

74

JIvHeitHbIe HEpaBEHCTBA C OHOMN
MIEPEMEHHOM U MX PEIICHHE

but6mmorekxa [IOK
https://m.edsoo.ru/7f42c692



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692

JInneliHbIe HEpABEHCTBA C OJJHON

bubnunoreka LIOK

& IICPEMCHHOM M UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JIvHeiHbIE HEPABEHCTBA C OAHOM
IIEPEMEHHOMN U UX PEILICHUE
CucTembl TUHEHHBIX HEPABEHCTB
7 C OJIHOM TIEPEeMEHHOU U EIX bubnrorexa LIOK
https://m.edsoo0.ru/7f42cb88
pelieHue
CucTembl TUHEHHBIX HEPABEHCTB
78 C OJIHOM TIEPEMEHHOU U EIX bubmroreia LIOK
https://m.edsoo.ru/7f42cd2c
pelieHue
CucreMbl TUHEHHBIX HEPABEHCTB
79 C OIHO MepeMeHHON 1 UX
pelieHue
N3obpaxenue pemeHus
80 JII/IHGIEHOFO HelfaBeHCTBa 178704 brbmmorexa LIOK
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU TIPSIMOM
N3o0paxenne perieHus
81 J'II/IHeIgHOFO He]faBeHCTBa U UX bubmoreia LIOK
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU TIPSIMO
KonTponbnas pabota mo rTemam
82 "HepaBenctBa. CucteMbl
ypaBHEHHH"
bubmmoteka IIOK
83 Homsrrie (ysiit https://m.edsoo.ru/7f433c12
84 OO6nacth onpeneneHus u bubnuotexa [JOK
MHO)KECTBO 3HAYCHUH (PyHKIIMU https://m.edsoo0.ru/7f433d84
85 Crioco6sb! 3a1aHus PYHKIUH
86 ['padux GyHKIIIN



https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

CoiicTBa (yHKIIMH, HX

87 oToOpakeHHe Ha rpaduke
88 Urenne u mocTpoeHue rpadukoB
byHKIUH
[Tpumepsl rpadgukoB GyHKIUH,
89 OTPaKAIOIINUX PEATbHBIC
TIPOIIECCHI
OyHKINYU, ONTHCHIBAIOIINE
90 OpsIMyI0 U 0OpaTHYIO bubnuoreka [IOK
IPOIOPLHOHATBHBIE https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX rpaduku
91 ['unepbona
bu6nunoreka LIOK
%2 Tnepbosa https://m.edso0.ru/7f4343e2
bubnuoreka [{OK
%3 Ppaduic gy y =x° https://m.edso0.ru/7f434572
Oyakmun Y =X,y = X3, y = VX,
94 = |};(|' fpaq)iqecm))/e peIIIZHI/Ie ’ bubnuorexa LIOK
’ . . https://m.edso00.ru/7f434d38
YpaBHEHHIA U CHCTEM YpaBHEHHIM
[ToBTOpEHHE OCHOBHBIX MMOHSITHI
1 METOHO0B KYpCcOB 7 U 8 KJ1acCoB,
95 06o6m:HHe ZII-:aHHfI / bubmmorexa OK
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepoyHas
pabora
HTOFOB&HFOHTPOHLH&Xpa6OTa/ BuGmmorexa [[OK
96 Bcepoccwuiickast mpoBepovHas

pabota

https://m.edsoo.ru/7f434eb4



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4

IToBTOpEHNE OCHOBHBIX TOHATHI

97 1 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
000011IeH1E 3HAHUI
el I
1A METOIOB B7u 8K B
HOB VP . ’ https://m.edso00.ru/7f43736¢c
00001IEHNE 3HAHNI
I N
00 | mmerononypeon” u 8 naccon, | 1 BuGmorera LIOK
OB KYP N ’ https://m.edso00.ru/7f437510
0000111eH1Ee 3HAHNI
100 [ToBTOpCHME OCHOB;IBIXg IMOHATHN . BuGmmorexa LIOK
1 METOLOB KypCcoB 7 U 8 KI1accoB
FIOB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeH1E 3HAHUI
o1 [ToBTOpCHME OCHOB;IBIXg IMOHATHN . BuGmmorexa LIOK
1 METOLOB KypCcoB 7 U 8 KI1accoB
FIOB KYP . ’ https://m.edsoo.ru/7f436h88
000011IeH1E 3HAHUI
| pmm——
HOB KYP | ’ https://m.edso0.ru/7f437858
000011IeHNe 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTejibHbIE

pecypchl

ParmonansHbIe YncIa,
UppaIMOHAIILHBIC YHCIIA,
KOHCYHBIE M OECKOHEUYHBIC
JeCATUYHBIE TpoOu

MHOXeCTBO JICHCTBUTEIBHBIX
YHCEIT; NCHCTBUTEIIbHBIC YHACIIA
Kak OECKOHEYHBIE JACCATUYHBIC
npobu

B3aumHO onHO3Ha4YHOE
COOTBETCTBUE MEKIY
MHOYECTBOM JE€UCTBUTEIBHBIX
YHUCEJ U MHOYKECTBOM TOYEK
KOOPJIMHATHOU MPSMOM

CpaBHEeHUE IEHCTBUTENBHBIX
qucen, apupMeTHyecKue 1eicTBus
C IEUCTBUTENIBHBIMY YUCIaMHU
[TpubnnxénHOe 3HaUeHNE

BEJIMYMHBI, TOUHOCTh
NpUOIHKEHUS

OxpyrieHne yucen
OxpyrieHnue yncen

[Ipukuaka u olieHKa pe3yIbTaTOB
BBIYHUCIEHUIN




[Ipukuaka u olleHKa pe3yJIbTaTOB

o BBIYMCIICHUI
HHHefIHOGpraBHeHHe. Pemenue Bubmiorex [IOK
10 ypaBIfeHHH’ CROMIIIXCA K https://m.edsoo.ru/7f43bf66
JMHENHBIM
JIuneitnoe ypaBHeHue. Pemenue
11 YpaBHEHUM, CBOSAIIUXCS K
JMHENHBIM
KBaL[paTHi)e ypaBHeHue. Pelenue Bunorexa LIOK
12 zg:;gz::z;dwommnxcx K https://m.edsoo.ru/7f43c542
KBanpaTH(v)e ypaBHeHue. Pemenue BuGmiorexa LIOK
13 zg:;ng::;cmﬂﬂmnxcx K https://m.edsoo.ru/7f43c542
bubnunoreka LIOK
14 DHKEApATHEIE YpaRHEHILA https://m.edso0.ru/7f43¢3d0
bu6nmorexa LIOK
15 bHKBajpaTHble ypaBHCHIL https://m.edsoo.ru/7f43c3d0
[Ipumeps! penieHus: ypaBHEHUI
16 TPETbEU U YETBEPTOU CTENEHEN
Pa3IoKEHUEM Ha MHOKUTENH
[Ipumeps! penieHuss ypaBHEHUI
17 TpEThEN U YETBEPTOMN CTEIIEHEN
Pa3IoKEHUEM Ha MHOKUTENH
18 Pemenne npoOHO-palioOHAIbHBIX bu6muoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
19 Pemenue 1po6HO-paiMOHATBHBIX bubmuoteka [IOK

ypaBHEHUH

https://m.edsoo.ru/7f43c9b6



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

20

Pemienue TeEKCTOBBIX 3a/1a4
anredpanvecKuM METOI0M

21

22

Permrenuie TeKCTOBBIX 3a4a4
anredpanvyeckuM METo10M

Pemenne TekCTOBBIX 3aJa4
aJ'Il"€6paI/I‘IeCKI/IM METOJA0M

23

KonrponsHas pabora o reme
"YpaBHeHHUsI C OTHOM
nepeMeHHoun"

24

25

26

YpaBHeHHE ¢ AByMS
MIEPEMEHHBIMH U €T0 rpaduk
VYpaBHeHHE ¢ IBYMS
NepEeMEHHBIMH U €r0 rpaduk
Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH C IByMs
MEPEMEHHBIMU U €€ pelleHHe

bubnunoreka LIOK
https://m.edsoo.ru/7f43d0b4

bubmuoreka [IOK
https://m.edsoo.ru/7f43d0b4

27

Cucrema 1ByX JTUHEHHBIX
YpPaBHEHUU C JIBYMsI
IIEPEMEHHBIMU U €€ pelIeHUE

28

29

30

Cucrema 1ByX JTUHEHHBIX
YpPaBHEHUU C JIBYMsI
IIEPEMEHHBIMU U €€ pEeLICHNUE
Cucrema 1ByX JTUHENHBIX
YPaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€ pelIeHNUE
Pemenne cucreM aByx
YPaBHEHUH, OJTHO U3 KOTOPBIX

bubnunorexa LIOK
https://m.edsoo.ru/7f43d23a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a

JIMHEWHOE, a Ipyroe — BTOPOU
CTENEeHU

31

Pewmenne cucreM aByx
YPaBHEHUN, OJHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTENEHU

bubnunoreka LIOK
https://m.edsoo.ru/7f43d55a

32

33

34

35

Pemenue cucrem aByx
YPaBHEHUN, OJHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIIEHU

Pemienue cuctem nByx
YPaBHEHUH, OJJHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTCIICHHU

I'paduueckas uHTEpIIpETALUS
CHUCTEMBI YPaBHEHUH C IBYyMs
IIEPEMEHHBIMU

Pemenne TekcTOBBIX 3a1a4
anreOpandeckuM crocoOoM

36

37

38

Pemenne TekcTOBBIX 337124
anredpanvyeckuM crnocoOom
KonrtponbHas pabora no Teme
"CucreMsl ypaBHEHUI"

HucnoBble HEPABEHCTBA U UX
CBOMCTBA

39

YUucnoBbie HEPABEHCTBA U UX
CBOMCTBA

but6mmorekxa [IOK
https://m.edsoo.ru/7f43ad5a



https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a

JInHeliHbIE HEPABEHCTBA C OHOM

bubnunoreka LIOK

40 [IEPEMCHHOM M UX PELICHHE https://m.edsoo.ru/7f43af08
JInHeliHbIE HEPABEHCTBA C OTHOU Bu6mmoteka [JOK
41 .
NIEPEMEHHOM U UX peIlICHHE https://m.edsoo.ru/7f43af08
42 JIuHeiiHbIe HEPABEHCTBA C OJHOM bu6nmmorexa [IOK
[IEPEMCHHOMN M UX PELICHHE https://m.edsoo.ru/7f43af08
43 CucTteMbl TUHEHHBIX HEPABEHCTB C
OJTHOM MIEPEMEHHOM U UX pelIeHne
44 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PELICHHE
45 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIICHUE
46 KBanpaTHble HEpaBeHCTBA U X Bbu6moreka [JOK
pelieHue https://m.edsoo0.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U X Bbu6moteka [JOK
pelieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX bubmuoteka [IOK
pemieHue https://m.edsoo.ru/7f43b5a2
49 KBangpaTHbie HepaBeHCTBA M UX
pelieHue
50 KBaapaTHble HepaBeHCTBA U UX
pelieHue
I'paduueckas MHTEpIIpETAIIS
51 Heppg;eHCTB U CI/ICTSMI:{ep:BCHCTB Bubmmorexa HOK
https://m.edso0.ru/7f43b098
C IByMs ITlepeMEHHBIMU
I'padnueckas nuHTEpIIpeTaLIns
52 HEPaBEHCTB U CHCTEM HEPaBEHCTB

C ABYMs IICPCMCHHBIMU



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098

KonrponsHas pabora o teme

53 "HepaBencrna"
54 KBagpatuunas ¢pynkuus, eé Bu6mmoteka [JOK
rpaduk u cBoiicTBa https://m.edsoo0.ru/7f4396¢c6
55 KBagparnunas pynkius, e bubnuorexa [JOK
rpaduK U CBOICTBA https://m.edso0o.ru/7f439842
56 KBagpatuunas ¢pynkuus, eé Bu6mmoteka [JOK
rpaduK U CBOICTBA https://m.edsoo.ru/7f4399b4
ITapab6oia, KOOpAUHATEHI BEPIINHEI
o7 HaII))aGOJIBI OCI)I:J):/IMMGTPI/II/IP brbmmorexa LIOK
’ https://m.edsoo0.ru/7f439eb4
napaboJTbl
[Tapa6o:a, KOOpIMHATHI BEPIIUHBI
58 nalfl)ja6onbl’ OCLI::II[/IMMeTpI/IHp bubmrorexa LIOK
’ https://m.edsoo.ru/7f43a03a
napaboJTbl
[Tapa6o:a, KOOpIUHATHI BEPIIUHBI
59 na§a6onbl’ OCLIZIIIJMMeTpHHp Bubmmorexa HOK
’ https://m.edsoo.ru/7f43alac
napaboIIbl
ITapaboita, KOOpAUHATEI BEPIINHEI
60 na§a60m,1 OCI)I:J);[/IMMGTPI/II/IP bubnuorexa LIOK
’ https://m.edsoo.ru/7f43a31e
napaboIIbl
ITapaboita, KOOpAUHATEI BEPIIMHEI
61 Ha§a6OHLI OCI)I:J);[/IMMGTPI/II/IP bubmmorexa LIOK
’ https://m.edso0.ru/7f43a526
napaboJIbI
[Tapabona, KOOPAMHATHI BEPIITHHBI
62 napaboIIbl, 0Ch CHMMETPUH
napaboJIbI
63 I'padpuxu Qynkumit: y = kx, y = kx

+ b, y=k/x, y=x3, y=vX, y=[X|



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

I'paduxu Qynkumii: y = kx, y = kx

64 + b, y=k/x, y=x3, y=vX, y=[X|

65 I'padpuxu Qynkumit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|

66 I'paduku pynkmmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|

67 I'paduxu Qynkumit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|

68 I'paduxu Gynkumii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X]|

69 KontponbHas paboTa o teme bubnnorexa [JOK
"OyHKIIH" https://m.edsoo.ru/7f43ab84

70 ITousiTie yncI0BOM bubnunoreka LIOK
MOCJIC0BATEIIbHOCTH https://m.edso0.ru/7f43e6c6
3asiaHue MOoCe10BaTeIbHOCTH

71 peiyppeHTHoﬁ I(;opMynoﬁ u bubamorexa LIOK

. https://m.edsoo.ru/7f43ebda

dhopmyoit N-ro wieHa

79 Apudmernueckas u bubmuoteka [IOK
reoMeTpUYecKast TPOTPEeCCHH https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubmmnoreka HOK
reoMeTpUYecKast TPOTPECCHH https://m.edsoo.ru/7f43f3b4
@opMyIisl N-TO YIeHa

74 apupMeTHIECKON U bubnuotexa [JOK
reOMETPUYECKOMN MPOrPECCHid, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N WICHOB

75 ®opMyIisl N-T0 YIeHa bubnuoreka [IOK

apupMeTHIECKON U

https://m.edsoo.ru/7f43ef2c



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
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Ir€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YICHOB

76

@opMyIisl N-TO YIeHa
apudmeTnyecKoit u
r€OMETPUYECKON ITPOrPECCUN,
CYMMBI IIEPBBIX N YWICHOB

bubnunoreka LIOK
https://m.edsoo0.ru/7f43f0c6

7

78

79

80

81

82

®opmyiibl N-ro 4ieHa
apudmeTnyecKoit u
r€OMETPUYECKON ITPOTrPECCUN,
CYMMBI IIEPBBIX N YIECHOB

®opmyiibl N-ro 4ieHa
apu(pMeTHUECKON U
r€OMETPUYECKON ITPOrPECCUN,
CYMMBI IICPBBIX N 4JI€HOB

N300pakeHne 4ieHOB
apu(pMeTHIECKON 1
T€OMETPUYECKON ITPOrPECCUIt
TOYKaMHU Ha KOOPJIMHATHOM
IIJIOCKOCTH

N3006pakeHne 4IeHoB
apu(pMeTHIECKON 1
r€OMETPUYECKON ITPOTPECCUI
TOYKaMH Ha KOOPAMHATHOU
IIJIOCKOCTH

JInHeWHBIN 1 SKCIIOHEHIIUAIbHBIN

poct

CrnoxxHEIe IMPOLCHTLI

bubnunorexa LIOK
https://m.edsoo.ru/7f43f72e

bubnuoreka [{OK
https://m.edsoo.ru/7f43f8a0

but6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e

83

Cno’kHbI€ TPOLIEHTHI

bubnunoreka LIOK
https://m.edsoo.ru/7f4401a6

84

85

86

87

88

89

KonrponsHas pabora o teme
"YucnoBbIE HOCIEN0BATEIHLHOCTH'

[ToBTOpeHuE, 0600IIEHNE U
CHCTeMaTH3allus 3HaHuH. 3amuch,
CpaBHEHUE, JICHUCTBUS C
JIEHCTBUTEIILHBIMU YHCIAMHU,
YUCJIOBasl MpsMast

[ToBTOpEeHME, 0000IIEHNE 1
cHUCTEMaTH3alMs 3HAHHM.
IIpoLeHThI, OTHOIICHHUS,
MIPOITOPIIAT

[ToBTOpEeHME, 0000IIEHNE 1
cHUCTEMaTH3alMs 3HAHHM.
Oxpyrienue, npuOIKeHNE,
OIIEHKa

[ToBTOpEeHuEe, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
Pemenne TekcTOBBIX 3a1a4
apu(pMeTHYECKIM CIIOCOOOM

[ToBTOpenue, 0600IIEeHNE U
CHCTeMaTH3alus 3HaHUH.
Pemenne TekcTOBBIX 3a1a4
apu(pMETHYECKUM CIIOCOOOM

bubnunoreka LIOK
https://m.edsoo0.ru/7f440418

bu6nmorexa LIOK
https://m.edso0.ru/7f443b12

bubnmorexa LIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenme, 0600mEeHNE U
cHCTEMaTH3aInsI 3HAaHUH.
Perienue TekcTOBBIX 3a1a4
apu(pMeTHYECKIM CIIOcOO0M

but6mmoreka [IOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

91

92

93

94

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMaTH3aINs 3HAHUMH.
[IpeobOpazoBanue anredpanyecKux
BBIP)XEHUH, IOy CTUMBIE
3HAYCHUS

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMaTH3aIHs 3HAHUM.
[IpeobOpazoBanue anredpanyecKux
BBIP)XEHUH, JIOMyCTUMBIE
3HAYCHUS

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMaTH3aINs 3HAHUM.
[IpeobOpazoBanue anredpanyecKux
BBIPOKEHUH, JIOMyCTUMBIC
3HAYCHUS

[ToBTOpenue, 0600IIEHNE U
CUCTEeMAaTH3allHsI 3HAaHHH.
[Ipeobpa3zoBanue anredpandeckux
BBIPXKEHUH, TOMTYCTUMBIE
3HAYCHUS

[ToBTOpenue, 0600IIEHNE U
CUCTEMaTHU3al1s 3HAHUM.
@yHKIUU: IOCTPOEHUE, CBOMCTBA
M3YYeHHBIX (PyHKIUN

bub6nmoreka [IOK
https://m.edsoo.ru/7f4441ca

bub6nmoreka [IOK
https://m.edsoo.ru/7f444364

bubmuoreka [{OK
https://m.edso0.ru/7f4446f2

bubnmorexa LIOK
https://m.edsoo0.ru/7f444a94

bubnmorexa LIOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpenue, 0600IEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
DyHKIUU: IOCTPOECHUE, CBOMCTBA
W3YYeHHBIX (PyHKIUN

but6mmorekxa [IOK
https://m.edsoo.ru/7f444f44



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44

97

[ToBTOpEeHUE, 0600IICHNE 1
CUCTeMaTH3alusl 3HAaHHH.
OyHKIUU: MOCTPOECHUE, CBOMCTBA
M3YYCHHBIX (PyHKUIUN

bu6nmoreka [IOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.
OyHKIUU: MOCTPOECHUE, CBOMCTBA
M3YYCHHBIX (PyHKUIUN

bubnunorexa LIOK
https://m.edsoo.ru/7f4452¢e6

99

[ToBTOpenue, 0600IICHNE 1
CUCTEMATU3ALMS 3HAHHUM.
I'paduueckoe pemienne
YPaBHEHUH U UX CUCTEM

bubnunoreka LIOK
https://m.edsoo.ru/7f445516

100

[ToBTOpenue, 0600mIEHNE 1
cucTeMaTu3anus 3HaHH.
I'paduueckoe pemienne
YPaBHEHUU U UX CUCTEM

101

102

WroroBas koHTpoJsibHas paboTa

O0001IeHrE U cCUCTEMAaTU3 AU
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Yucna ¥ BRIYUMCICHUS

BLIHOJ'IHHTL, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMH,

aqu)MCTHqGCKHG IleICTBHSI C paliMOHaJIbHBIMH YUCJIaMH

1.2

1.3

Haxonute  3HayeHUs  YUCIOBBIX  BBIPAKECHUH,  IPUMEHATH
pa3HooOpa3HbIe CIIOCOOBI M TPUEMBI BEIYMCIICHUS 3HAYCHUH JPOOHBIX

BLIpa)KeHPIfI, COoACPIKaAIUX OOBIKHOBEHHEIE U JCCATHYHBIC ,Z[pO6I/I

[lepexoaute OT oOOHOM (OPMBI 3amUcH YHCEN K JPyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO JpoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO

JECSTUYHYIO ApOOb)

1.4

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAIbHbBIE YHCIIA

1.5

OkpyrasaTh uncia

1.6

BrINOMHATE NPUKHUIKY U OLEHKY PE3YyJbTaTa BBIYMCICHHH, OLECHKY
3HQUEHUW YUCIOBBIX BBIPAKECHUN. BBINOMHATH JOEUCTBUS €O

CTCIICHAMM C HAaTYPAJIbHBIMU IMOKA3aTCIIIMU

1.7

[IpuMeHATh NpU3HAKH JEIMMOCTH, pa3JIOKEHUE Ha MHOKHUTEIN

HATypaJIbHBIX YUCCII

1.8

Pemate  IpakTHKO-OPUEHTHUPOBAHHBIE  3a/1ayd, CBS3aHHBIE C
OTHOLIEHUEM  BEIWYMH,  IPONOPLUOHAIBHOCTEIO  BEJIMYUH,
MIPOLICHTAMH, HWHTEPIIPETUPOBATh PE3yJbTaThl pEIIEHUs 3adad ¢
y4ETOM OTpaHUYECHUH, CBA3AHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB

AnreGpanyeckue BbIpaKeHHs

2.1

Hcnonp3oBaTh anreOpanyecKkyr0 TEPMHHOJOTHIO U CHMBOJHKY,

INPUMEHSATH €€ B IIPOLIECCE OCBOCHUS yUeOHOro MaTepuaa




HaxonuTth 3HadeHHss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX

22 3HAYECHUAX [TEPEMEHHBIX
23 BeimonHATe npeoOpazoBaHMsl LENOT0 BBIPAXKEHHS B MHOTOWICH
' NPUBEJICHUEM MOAO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBINONMHATE YMHOXKEHUE OJTHOWICHA HA MHOTOWIECH U MHOTOWICHA Ha
2.4 MHOI'OWIEH, IPUMEHATh (OpMyJbl KBajpaTa CyMMbl U KBajpaTa
pazHoCTH
OcCylIecTBISATh  pa3joKEHUE MHOTOYIEHOB HA MHOXUTEIH C
2.5 IIOMOILBIO BEIHECEHUS 32 CKOOKH OOIIEro MHOXKHTEIS, TPYIITMPOBKH
CJIaraeMbIX, MPUMEHEHUs (POPMYII COKPAIIEHHOTO YMHOKEHHSI
26 [TpumensTh NpeoOpa3zoBaHUS MHOTOUJICHOB JJISl PEILIEHUS Pa3JIMUHbIX
' 3aJla4 U3 MAaTEMaTUKH, CMEXKHBIX [IPEIMETOB, U3 pealbHON IIPAKTUKU
27 Hcrnonbs30BaTh CBOMCTBA CTENEHEHW C HATYpPaJbHBIMHU ITOKA3aTEISAMU
' JUIs IpeoOpa30BaHuUs BbIPAXKEHUN
3 VYpaBHEHUSI U HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOW, IPUMEHSA
3.1 IIpaBUJjIa MEPEX0/1a OT UCXOHOTO YPABHEHUS K PABHOCUIIBHOMY E€MY.
ITpoBepsTh, SABIAETCS JIM YUCIIO KOPHEM YPaBHEHUS
3.9 [TpumensaTs rpaduyeckue METOAbl NpPU PEHICHUH JTMHEWHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupate mnpuMmepbl Map YWUCEN, SBISIIOIIMXCA  peIIeHUEM
' JIMHENHOIO YpaBHEHUS C IBYMS IIEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM MIOCKOCTH rpaUK JIMHEHHOTO ypaBHEHUS
3.4 C IByMsI IEPEMEHHBIMU; MOJIb3YsICh IPaUKOM, IPUBOAUTH IPUMEPHI
pellieHus: ypaBHEHUs
35 Pemate cucTteMbl JIByX JIMHEMHBIX YpPaBHEHMM C  JByMs
' NEPEMEHHBIMH, B TOM UYHUCIIE TpaduyecKu
CocTaBisITh 1 pemaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHHH O YCIIOBHIO 33/1a49H, HHTEPIPETHPOBATH B COOTBETCTBUHU
C KOHTEKCTOM 3aJ1a4M MTOJIyYE€HHBIN pe3ysbTar
4 Koopaunate! u rpaduku. OyHkumu
N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOPAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3alMCBIBAThH

YU CJIOBBIC TPOMCIKYTKH HA a.HI‘66paI/I‘-IeCKOM SA3BIKC




4.2

4.3

Otmeuatrh B KOOp,Z[HHaTHOﬁ IINIIOCKOCTH TOYKHM IIO 3aJaHHBIM

KOOpJWHAaTaM

CtpouTts rpaduku muHerHbIX GyHKIHH. CTpouTh rpaduk QyHKIUHN Y

= x|

4.4

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMIA W3BECTHBIE 3aBUCHMOCTH MEXKILY
BEIIMYUHAMU: CKOPOCTb, BpPEMs, DPACCTOSHME, LEHY, KOJIMYECTBO,

CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

HaxonuTh 3HaueHne (yHKIIMU 1O 3HAYEHUIO €€ apryMeHTa

4.6

8 KJIACC

[Tonumate rpaduyeckuii cnoco® TPEACTABICHHUS W aHAJIHM3a
uHpOpMalLlMY, H3BJIEKATh M HHTEPIPETUPOBATh HH(GOPMALMIO U3

rpaUKOB peaIbHBIX MPOIECCOB U 3aBHCHMOCTEH

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucia U BEIUHCIIEHUS

11

1.2

1.3

Hcnons30BaTh  HadajgbHblE  NPEICTABICHUA O  MHOXECTBE
JIEUCTBUTEIIBHBIX YHCEI JI CPAaBHEHHUS, OKPYTJICHUS U BBIYUCIICHU,
n300paxarh JEHCTBUTENbHbIE YHC]Ia TOYKAMU Ha KOOpPJIWHATHOMN
IpsAMOit

[IpumeHsTh TOHSATHE apU(PMETUYECKOrO0 KBaJpPaTHOIO KOPHS,
HaXOJIUTh KBAJpaTHblE KOPHM, HCIOJIB3YS IPU HEOOXOTUMOCTH
KaJIBKYJIATOD, BBITIOJIHATH npeodpa3oBaHus BBIPAKEHU,

COACPpKAINX KBAAPAaTHBIC KOPHU, UCITIOJIB3Y A CBOMCTBa KOpHCfI

Hcnonp30BaTh 3amucu OONBIIMX M MallbIX YHCEI C IIOMOIIBIO

JECATUYHBIX Opo0ei u cTeneHei uncna 10

Anrebpanyeckue BbIpaKeHHs

2.1

[IpuMeHATh TIOHSATHE CTETEHHW C IICJIBIM ITOKAa3aTeJIeM, BBITTOHATh
npeoOpa3oBaHus BBIPAXKEHUH, COAEPKAIIUX CTENEHU C LEIbIM

mokKasarcJjicM




2.2

BBIMONHATE  TOXIECTBEHHBIE MPeoOpa3oBaHUS  pallMOHAIBHBIX
BBIDQXCHUM Ha OCHOBE IIpaBWJI JCWCTBUM HAJ MHOTOWIECHAMH U

anreOpanyecKuMHu ApoOsMu

2.3

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

2.4

3.1

3.2

3.3

[TpumeHsTH TpeoOpa3oBaHus BBIPAKEHHUNA IS PEHICHUS Pa3IHYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

Pemrats HHHeﬁHBIe, KBaJpaTHbIC YpPaBHCHHUA W palHdOHAJIbBHBIC
YpaBHCHU:, CBOOAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/If/'I C IByMs

MNEPEMCHHBIMU

[IpoBOoaNUTE NIpPOCTEHIINE MCCIECIOBAHUS YPABHEHUHM M CUCTEM
YpaBHEHMH, B TOM YHUCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJIcTaBIeHUN (yCTaHaBJIUBATh, UMEET JIU YPABHEHHUE WM CHCTEMA

ypaBHeHI/Iﬁ peumcHusda, €CJIiu UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioOBecHOW (OPMYIMPOBKHM 3amauu K €&
anredpandecko MOJENU C MOMOIIbIO COCTaBJICHUS YpaBHEHUS WU
CUCTEMBl YPAaBHEHMH, WHTEPIPETUPOBATE B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYYECHHBIN pe3yJIbTaT

3.4

4.1

4.2

[IpuMeHsSITh CBONCTBAa YHUCIIOBBIX HEPAaBEHCTB JMJIi CpPaBHEHHS,
OLICHKH, pelIaTh JIMHEHHbIE HEPABEHCTBA C OJHOW IEPEMEHHON U MX
CUCTEMBI, 1aBaTh I'pauueCKyI0 UIUTFOCTPALIUI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMbBI HEPABEHCTB
OyHKIMU
[ToHuMaTh W HCMONB30BaTh (PYHKLIMOHAIbHBIE TMOHATHS M SI3BIK
(TepMHUHBI, CUMBOJMYECKHE O003HAYEHHMsI), OINpPENEeIsITh 3HaueHUE
(YHKIMU 110 3HAYEHUIO apryMEHTa, ONpPEIesITh CBOMCTBA (DYyHKIIMU
o e€ rpauky
CrtpouTth rpauku 1eMeHTapHbIX GYHKIUN BUa:

y=k/x

k/x




, Y =X3, Y = X3, ¥ = [X|, omuCBIBaTh CBOWCTBA YMCIOBOM (YHKIUU MO €€
rpaduxy

9 KUIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepseMoro .
o0pa3oBaTeIbHOM MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yabrara
1 Uucna u BBIYUCIEHUS
11 CpaBHUBaATh U YNOPSAJOYMBATH PALMOHAJIBHBIE U UPpPALUOHAIbHBIC
' qucia
Brimonuate apudmernueckue AeHCTBUS C palliOHAIbHBIMU YHCIIaMHU,
1.2 coueTasi yCTHBIE U MUCbMEHHBIE NPUEMBI, BBIIIOJIHATH BHIYMCICHUS C
UpPpaLMOHATILHBIMU YU CIIAMU
13 HaxonuTb 3Ha4eHMsI CTENEHEN ¢ LEJIbIMU ITOKA3aTeIsIMU U KOPHEH,
' BBIUNCIIATh 3HAYEHHS] YUCIIOBBIX BBIPAXKECHHUN
14 OKkpyriasaTe  ACUCTBUTEIbHBIE YHCIIA, BBIIOJIHATH  NPUKUAKY
' pe3yJIbTaTa BIYMCIICHUH, OLIEHKY YHCIOBBIX BBIPDAKEHUN
2 YpaBHEHMS U HEPABEHCTBA
”1 Pemarp nuHelHble W  KBaJpaTHbIE YpaBHEHUS, YpPaBHEHUS,
' CBOJISILIIMECS K HUM, IPOCTEHIIINE JPOOHO-PALIMOHANIbHbBIE YPAaBHEHUS
Pemate cucTemsl IByX JJMHEHHBIX YPAaBHEHHM C IBYMS IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPABHEHUI, B KOTOPHIX OJJTHO YPaBHEHHE HE SIBIISIETCA
JIMHEWHBIM
PemaTte TekcTOBBIE 3a7a4l AreOpandecKuM CIIOCOOOM € TTOMOIIBIO
2.3 COCTaBJICHUS] YPAaBHEHMsI WJIM CHUCTEMbI JIBYX YpaBHEHHUH C JIByMs
NIEPEMEHHBIMU
[IpoBomnUTE TpOCTEUIINE WCCIECIOBAHNUS YPAaBHEHUHM M CHUCTEM
24 yYpaBHEHHH, B TOM UYHCIE€ C TPUMEHEHHEM TIpadUUIEeCKUX
' npeCTaBiIeHUl (Hampumep, yCTaHAaBIUBaTh, UMEET JIM YpaBHEHHE
WIN CHCTEMa YPaBHEHU peleHUs], €CIIU UMEET, TO CKOJIBKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNne HEPAaBEHCTB HA YUMCIIOBOM MPSIMOM, 3aIIMChIBATh

PEIICHUE C ITIOMOIIIBIO CHUMBOJIOB

Pemrate cucTeMBl JTHHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIUME KBaApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUC
CHUCTCMbI HCPABCHCTB HaA YHCIO0BOM HpSIMOfI, 3aIlIMCbIBAaTh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PEIICHUHN PA3JIMYHBIX 3aJa4

OyHKIMHU

3.1

3.2

PacnosnaBath  (QyHKIMHM  W3Yy4YEeHHBIX  BHAOB.  lloKa3pIBaTh
CXEMaTHYECKH pACHOJOXKEHHEe Ha KOOPAMHATHOH  IUIOCKOCTH
rpadukoB Qynkimi Buma: Y=KXx, y=kx+b, y=k/x, y=ax’tbx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03((PUIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKIMIA

[Toka3bpiBaTh CXEMaTHUECKH pAacIOJIOKEHHE Ha KOOPIWHATHOM
TUIOCKOCTH TpadukoB GyHKIMU Buga Y = VX, Y = |X| 1 OMUCHIBATH

CBOICTBa PYHKIIMI

3.3

Crpouth M u300paxaTb CXEMaTUYECKH TIpauKu KBaJpaTHUHBIX
(GyHKIMI, OMMCHIBaTh CBOWCTBAa KBAJpPaTUYHBIX (QYHKIHH MO HX

rpadukam

3.4

Pacno3naBaTh KBajpaTuuHyl (QYHKIUIO N0 ¢GopMmysie, NPUBOIUTH
IpUMephbl KBaJIpaTUYHBIX (YHKIHMH U3 peanbHOW KU3HH, (UMKH,

TEOMETPUH

ApudmeTrndeckasi U reOMeTpUYecKas IpOrpeccuu

4.1

4.2

Pacno3naBaTh apu(MeTHUYECKYI0 U TE€OMETPUYECKYIO IMPOrpeccuu
IIPU pa3HbIX COCO0ax 3aJaHus

BBINONHATE BBIYMCICHUS C UCMONb30BaHUEM (OpMyn N-TO wiieHa
apupMeTHUIECKOl ¥ TEOMETPUUYECKON MPOTrpecCcHii, CyMMBI MEPBBIX N

YHJICHOB

4.3

I/1306pa>1<aTL YJICHBI IOCICI0BAaTCIBHOCTHU TOYKaMU Ha

KOOPJAMHATHOM MIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIBHOCTAMU, B
TOM YHCJIC 3aJa4yu u3 peanLHoﬁ KHU3HHU (C HCIIOJIb30BaHHUEM

KaJIbKYJISTOPa, HU(POBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KaAHUS
1 Yucna u BIYMCICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIC, IEPEX0] OT OJHON (OPMBI 3aMUCH
11 npobeit k apyrou. IloHsTHE palMoOHaNbHOrO 4YMCia, 3allCh, CPaBHEHUE,
YIOPSI0YMBAHUE PALMOHATIBHBIX YHCEI
12 Apudmernueckue aelCTBUS C pallMOHAIBHBIMY YUCIIaMU. Pemienue 3a1ay u3
' peanbHON MPAaKTUKU HA YaCTH, HA IpoOH
13 Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpeelieHHe, MpeoOpa3oBaHue
' BBIpQ)XEHUI Ha OCHOBE ONPEIEICHNUS, 3aMCh OOIBIINX YHCEel
14 IIponeHTsl, 3amuch NPOLEHTOB B BUAE ApoOU U JIpoOU B BUJE MPOLEHTOB.
' Tpu ocHOBHBIE 331a4H HA MTPOIEHTHI, pEIICHUE 3a71a4 U3 pealbHOU MPaKTHKH
15 [IpuMeHeHMe TPU3HAKOB JEIUMOCTH, pAa3JIO)KEHHE Ha MHOXKUTEIN
' HATYpaJIbHBIX YHCEI
16 PeanbHpie  3aBucMMOCTH, B TOM 4YHCIe TpsMas W oOpaTHas
' PONOPLMOHATILHOCTH
2 Anrebpanyeckue BbIpaKeHUs
21 IlepemeHHbIE, UNCIOBOE 3HAUEHHUE BBIPAKEHUS ¢ TepeMeHHOM. JlonmycTumble
' 3HAYCHUS IEPEMEHHBIX
’5 [IpencraBnenne 3aBUCUMOCTH MEXKIy BEIHYMHAMH B BUAE (OPMYJIBI.
' Brraucnenus no ¢popmynam
23 IIpeoOpa3oBanue OYKBEHHBIX BBIPAXEHHUH, TOXKAECTBEHHO paBHbIE
' BBIpKEHUS
2.4 CBoiicTBa CTeNeHH ¢ HAaTypaJbHBIM ITOKa3aTelleM
’ OnHounensl 1 MHOrowiIeHbl. CreneHb MHOrowieHa. CiiojkeHue, BEIYUTaHue,
' YMHO>KEHHUE MHOTOYJIEHOB
@opMyJibl  COKpPAIlIEHHOTO YMHOXXEHUS: KBaJpaT CyYMMbl W KBajapaT
2.6 pasHocti. DopMyna pa3sHOCTH KBajapaToB. Pa3nokeHHe MHOTOYJICHOB Ha
MHOKHUTEIN
3 YpaBHeHUst




31 VYpaBHeHHe, KOpPEHb YypaBHEHMs, IpaBHUja NpPeoOpa3oBaHHs YpaBHEHUS,
' PaBHOCUJIBHOCTh YPAaBHEHU
3.9 JIuHeitHOe ypaBHEHHUE C OJIHOW TMEPEMEHHOM, YMCJIO KOpPHEH JMHEUHOro
' YpPaBHEHUS, PELICHUE JINHEUHBIX YPABHEHUI
33 CocraBiieHre ypaBHEHUH 10 yCIOBUIO 3a1a4i. Perenre TeKCTOBBIX 3a1a4 ¢
' MIOMOIIIbIKO YPaBHEHUIN
3.4 JluneliHoe ypaBHEHHE C IBYMS MIEPEMEHHBIMH U €T0 Tpaduk
CucreMa JBYyX JIMHEHMHBIX ypaBHEHHH C JBYMsI NEepeMEHHbIMU. Perienue
3.5 CUCTEM ypaBHEHUH CIIOCOOOM MOICTaHOBKU. [IpuMepsl perieHns TeEKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHU
4 Koopaunats! u rpaduku. OyHKImn
4.1 Koopaunara Toukn Ha mpsmMoin
42 Yucnosble IpoMEXyTKH. PaccTosiHue MeX 1y AByMS TOUKaMU KOOPAMHATHOU
' MpSAMOit
43 [IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca u opArHATa
' TOYKH Ha KOOPJIAUHATHOMN TIOCKOCTH
44 [Ipumeps! rpadukos, 3a1aHHbIX (GopMmynaMu. YUTeHue rpagMkoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynknuu. CroiicTBa pyHKIMN
4.6 Jluneitnasa ¢pyunkuus, e€ rpaduk. I'padux pyHkmm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YpaBHEHUH U CHUCTEM JIMHEHHBIX
' ypaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BBIYUCIEHUS
11 KBagpatublii kopeHb u3 uucna. [loHsTHE 00 HMPpPALMOHANIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apupmMeTHyecKHMX KBAJpPATHBIX KOPHEH W HX MpHUMEHEHHE K
12 npeoOpa3oBaHUIO YHUCIIOBBIX BBIPOKCHUI u BBIYHMCIICHHSIM.
JIeNCTBUTEIBHBIEC YHCTIA
13 Crenens ¢ 1enpIM MokasareneM U e€ cBoiictBa. CTaHgapTHas 3aluch Yuciaa




2 AnrebpanuecKue BHIPAKCHHS

21 KBagparuelii  TpEXwieH, paslloKEHUE KBAaJpaTHOIO TPEXWIEHA Ha
' MHOXKHUTEIHN

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1poou

2.3 CrnoxeHue, BBIYMTAaHHUE, YMHOKECHHE, JCICHUE allreOpandecKux apooei

2.4 PanrionansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUE
3 YpaBHEHUS U HEPAaBEHCTBA

31 KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHUI, CBOASIINXCS K TMHEHHBIM U KBaIPATHBIM

3.3 [Ipocreiimme qpoO6HO-paliOHAILHBIE YPABHEHUS

I'padmueckas nuHTEpHIpeTals ypaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEM
3.4 JINHEMHBIX YPAaBHEHU C ABYMs NEpPEMEHHBbIMU. [IprMepbl peleHns cuctem
HEJIMHEWHBIX ypaBHEHUH C IByMS IIepeMEHHBIMU

3.5 Pemennie TeKCTOBBIX 337129 aNreOpandecKuM crocooom

3.6 UYncnoBbie HEPAaBEHCTBA U MX CBOWCTBA

3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JInneliHbIe HEPABEHCTBA C OJJTHOM NEPEMEHHOU

3.10 CucreMbl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHOM
4 OyHKIMH

i1 Ilonartue @ynkuun. OOIacTb ONpeneneHuss U MHOXKECTBO 3HAUYEHU
' ¢dbyukmun. CriocoObI 3a1aHust QyHKITHI

4.2 I'paduk pynkmu. Urenue cBoiicTB GyHKIMH 0 €€ TpaduKy

4.3 [Ipumeps! rpadukoB QYyHKIIHM, OTpakaroMUX pealbHble IPOLECCH

44 @OyHKIUKN, ONMUCHIBAIONINE TPSIMYI0 W OOpaTHYIO IPOMOPIIMOHAIBHBIC
' 3aBUCHUMOCTH, UX TpaduKu

45 Oyukmmn y =x2, y = X?

4.6 Oyukiuu y = [IX, Y = |x|

4.7 I'paduaeckoe perneHne ypaBHEHHH U CHCTEM YpaBHEHUN

9 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1 Yucna v BIYKCICHUS
11 ParonansHble 4Mcna, MppanyMoHAIbHBIE YMCIA, KOHEYHbIE M OECKOHEUHbBIE
' JeCTUYHBIE JPOOU
MHOXECTBO ~ NEHCTBUTEIBHBIX  4YMCEJ, JEHCTBUTEIIbHBIC YHCIA  Kak
19 OecKOHEeuHble JAecATHYHBble ApoOu. B3auMHO OAHO3HAUYHOE COOTBETCTBUE
' ME¥XKJly MHOYKECTBOM JCHCTBUTEIBHBIX YUCEI W KOOPAMHATHOM MPSMOM.
CpaBHeHuE NEHCTBUTENBHBIX YUCEI
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YUCIAMU
N3mepenus, npuOnnxeHus, oueHKd. PazMepbl 00beKTOB OKPYKAIOLIEro MUpa,
14 JUIMTEIBLHOCTh IPOLECCOB B OKpy»Karouiem mupe. lIpubnmxénnoe 3HaueHue
' BEJIMYMHBI, TOUHOCTh NpuOIkenus. Okpyrienue uncen. [Ipukuaka u oueHka
pEe3yJIbTATOB BHIYMCIICHUIA
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 VYpaBHEHUsI C OHOM ITEpEMEHHON
2.2 JInneiinoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBaznpaTtHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOASIINXCS K KBaJPAaTHBIM
24 buxBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs ypaBHEHHUHM TpPETbe U
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaNbHBIX YpaBHEHUN
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpadux
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPaBHEHUI C IBYMsI IEPEMEHHBIMU
29 Pemenne cucreM AByX ypaBHEHUH, OJJHO U3 KOTOPBIX JMHEWHOE, a Ipyroe —
' BTOPOU CTEIECHH
2.10 ['padmyeckas MHTEpIpETALUS CUCTEMBI YPaBHEHHH ¢ BYMsI IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a71a4 areOpandecKuM Crioco0oM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OAHON IEPEMEHHOM
2.14 Pewienne cucreM ITMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBanpaTHble HEpaBEeHCTBA




I'padmuueckas wHTEpHpeTanyisi HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS

2.16
IIEPEMEHHBIMU

3 DOyHKIMH

31 KBangpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, koopanHaThbl
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku pynkumii y=Kx, y=kx+b u ux cpoiicra

3.3 I'paduku pynkumii y=K/x, y = X° u ux coiicrea

3.4 I'paduku pyHKIMI , 1 UX CBOMCTBA
4 YucnoBble OCIEN0BATENBHOCTH

" Onpenenenue u crnocoObl 3aJJaHNUs YMCIOBBIX MOCIE0BAaTENbHOCTEN. 3a1aHne
' MOCIICI0BATEIFHOCTH PEKYPPEHTHOM (popMyIioii U hopMyIIoi N-TO wieHa

4 Apudmernueckass mporpeccus. PopMmynbl N-ro WieHa apu(METHIECKOH
' IIPOIPECCUH, CyMMBI IIEPBBIX N YWIEHOB

43 I'eomerpuueckass mnporpeccuss. PopMysbl N-ro 4jaeHa TE€OMETPUUYECKOU
' IIPOrPECCUH, CYMMBI IIEPBBIX N YWIEHOB

44 N300pakeHre wieHOB apU(PMeTHUecKO M TeoMEeTpUUYECKOW Nporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM MJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 CrnosxHble MPOLIEHTHI




ITPOBEPSEMBIE HA OI'S 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpedOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'O
o01ero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh IOHATUAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepauyvy HaJ MHOXXECTBAMM; YMEHHUE OIIEpUPOBATh MOHATUAMMU:
rpad, CBs3HBIN rpad, IepeBo, UK, TPUMEHITh UX HPU PEIICHUH
3ajjay; yMEHUE UCIOJIb30BaTh TIpaHuuecKkoe IpeJCTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYIux y‘le6HbIX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACICHHUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MCTHUHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMEPBI MU KOHTPIPHUMEPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPpUILIAHUA BBICKQ3bIBaHUH

YMeHne onepupoBaTh MOHATHAMHU: HATYPAJIbHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypaldbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 1I€TI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHUHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UppALMOHATIBHOE YMCIIO, apu(MeTHYecKud KBaJApaTHBIM KOPEHb;
YMEHUE BBINOJHATh JEHUCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YIOOPSIIOYMBATh YWCIA, TPEACTABIATh YHCIAa Ha KOOPJAMHATHOW
NpsIMOM, OKPYTJIATh 4WCIa; YMEHUE JieJaTh NPUKHUAKY U OLEHKY

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHATHUSAMU: CTEIEHB C LIEJIBIM OKa3aTeIeM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandecKas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypaibHOW CTEHICHH
OOJbIIIe €AMHUIBI, YMEHHE BBHITIOJHATH PAcU€Thl MO (QopMyiam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAMOHAIBHBIX BBIPAKEHUH U
BBIPOKEHHM ¢ KOPHSIMH, PA3JI0KEHHE MHOTOWICHAa HA MHOXUTENH, B
TOM YHCI€ C HUCHOIb30BaHWEM (OpPMYNT pPa3HOCTH KBAApPaTOB H

KBaJipaTa CyMMbI U pa3HOCTH




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIaTh JIMHENHBIE U KBAJIpaTHbIC yPABHEHUS,
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U MPaKTUYECKUX 3aJad; YMEHHE MCIOIb30BaTh KOOPAUHATHYIO
IPSIMYI0 U KOOPAMHATHYIO IUIOCKOCTb Ui M300pa)KE€HUs pelieHui

ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKIUSA, TpapuK QYyHKIUU, HYIH
byHKIMH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHus, yObIBaHMs, HauOOJNbIIEC M HAMMEHbIIEE 3HAUYCHHUS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
IPONOPIMOHATIBHOCTS, JINHEHHas (YHKIUS, KBaJApaTu4Has QyHKIUS,
oOpaTHasi TMPOMOPIUOHAIBHOCTh, TMapaboiia, rumepbosa; yMeHHe
cTpouTh rpaduku  GYHKUMH, HUCHONb30BaTh Trpaduku Ul
OTIpeNIeJIeHUs] CBOWMCTB IPOIIECCOB U 3aBHCUMOCTEH, JJISI PEIICHHS
3ajjay U3 Jpyrux y4eOHbIX MPEeIMETOB U PealbHOM JKU3HU; YMEHUE

BbIpaXxaTh (OpMyJIaMHU 3aBUCUMOCTH MEX/1y BEJIMUYUHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHuecKkass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCII0JIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (hOPMYIIBI CYMMBI U
o0I1ero wieHa MpU peHIeHUH 33734, B TOM YUCIE 33Ja4 U3 JPyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemars 3ajaud pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLIEHTHI,
JONIM M 4YacTW, JBHWKEHHUe, paboTy, IeHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIYT, HAJIOTH, 33a7[a4il U3 00JacTH YIpaBIeHUs JINIHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBISTh BBIPAKEHUS,
YpPaBHEHUsl, HEPABEHCTBA U CHUCTEMBI [0 YCJIOBHUIO 3ajJauy,
UCCIIEI0BATh IOJIYYEHHOE PEIICHNE U OLICHUBATh NIPaBI0NO0J00HOCTb

MOJIYUYCHHBIX PC3YJIbTATOB

YMeHue onepupoBarh NOHATHIAMU: (QUTYpa, TOUKA, OTPE30K, IpsIMasi,
ayd, JIOMaHasl, yrod, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyrOJbHUKH,




NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpUca W BBICOTA
TPEYroJIbHUKA,  YeTBIPEXYTOJbHHUK, Mapajuiejaorpamm,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peuiaTth 3aJadd, B TOM YUCJE U3 IMOBCEAHEBHOMN XU3HH, HA
HaXO0XJICHNE F€OMETPUYECKHUX BEIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u pakroB

10

YMeHue onepupoBaTh MOHSATHSAMU: PAaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; NapaJIebHOCTh U MEPIEHIUKYISAPHOCTD MPSMBIX,
YroJdl MEXIy NpsSIMBIMH, TEPICHAUKYJISIpP, HAKJIOHHAS, MPOCSKIIHS,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETpUS
OTHOCUTEJIbHO TOYKM M MPSMOI; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0 U momobue  duryp, napajyieIbHOCTh U

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYXKarOIEM MUpe

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEyroJIbHUKA), IUIOLIa/lb;
YMEHHE OLICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE NPUMEHATh (QOPMYJbI MEepUMETpa U  IUIOIMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuIeNeNnIea; YMEHUE NIPUMEHATh TPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLICHHUS IS

BBIYMCIICHUS ININH, PACCTOSHUM, IIOIIA N

12

VYMenue wu3o0pakaTh IUIOCKME GUTYpPHl M HUX KOMOUHAINH,
IPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C TOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WJIU

CHUMBOJIBHOMY OITMCAaHHIO

13

YMeHne omnepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAs —CHUCTEMa
KOOPJMHAT, KOOPJAMHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BENICHNE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABJICHNS JAHHBIX U PEIICHMS 3a1a4, B TOM YHCIIE U3 JPYTHUX

y4eOHBIX TPEMETOB U PEATLHOM KU3HU

14

YMenue ONCpUpOBaTh IMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

IUarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYeCKoe, MeIHuaHa,




15

16

HauOoJbIlIee U HaMEHBIIIEe 3HAUYCHUS, pa3Max YHCIOBOTO Habopa;
YMEHHE W3BJCKaTh, HHTEPIPETUPOBATh H  MPEOOPA3OBHIBATH
uH(pOpMAIIMIO0, TPEICTABICHHYI0 B TaOMWIaX W Ha Juarpammax,
OTPaKAIONIYI0 CBOHCTBA U XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; yMEHHE pacro3HaBaTh HW3MCHUWBHIC BEJIUYUHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIIYYaWHBIA OMBIT (CIydalHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOTO ONBITa, CIy4yailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIyYalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJja4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJIb30BAHUEM
MpaBUJia YMHOXKEHHUS, YMEHHE OLIEHUBATh BEPOSITHOCTU PEAbHBIX
COOBITUI U SIBJICHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIleM MHpPEe U B JKU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIITUX YHCEN B €TO POJIBIO B MAaCCOBBIX ABJICHUAX

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ I/I3y‘leHHLII>’I METOH AJid PCHICHUA
3aaa4u, NpUBOAUTE MPHUMEPHLI MATEMATHYCCKUX 3aKOHOM€pHOCTCﬁ B
npupoac U XU3HU, paCllO3HABATH MPOABJIICHUC 3aKOHOB MATEMATUKHU
B HCKYCCTBEC, OIIMCBIBATH OTACJIIBHBIC BBIJAIOIIHUECA PC3YJIbTAaThl,
MOJIYUYCHHBIC B XOAC PAa3BUTUA MATCMATHKU KaK HAYKH, IPUBOIUTH
IMPUMCEPLBI MAaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ n ux aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOU UCTOPUU




IHEPEYEHDb 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1 Hucna u BBIYUCICHUS

11 Harypanbnslie u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

19 OObIKHOBEHHBIE M JECATUYHBIE JIpOOM, MPOLEHTHl, OECKOHEUHbIE
- MepUOANYECcKUe qpodu

13 Pannonaneupie uncna. Apudmernyeckue omepauuyd ¢ palydoHaTIbHBIMU
- YUCIaMHU

14 JleiicTBUTENBHBIC YKCa. ApU(METHICCKHIE ONIEPAIIUN C ICHCTBUTEIIEHBIMU
- YUCIaMHu

15 [TpubnmxEHHbIC BHIYMCICHUS, IPABUJIa OKPYTJICHUS, PUKUIKA M OICHKA
. pe3yabpTaTa BEIYMCICHUN
2 Anrebpanyeckue BEIpaKESHUs

2.1 BykBenHble BeIpakeHHsI (BbIPaXXKEHUS C IEPEMEHHBIMHU )

29 Crenenb ¢ uenbiM nokazaresneM. CTENeHb ¢ pallMOHAIbHBIM I1OKAa3aTEIEM.
. CBoiicTBa cTeneHU

2.3 MHoro4IeHbI

24 Anrebpanyeckas 1po0b

)t Apudmernueckuii  KopeHb  HaTypaJbHOM  cremeHu. J[leiictBus ¢
. apu(MeTHyeCKUMHU KOPHIMU HaTypalbHON CTETIEHU
3 VYpaBHEHUs U HEPABEHCTBA

31 Hensle u npobHO-panrioHanbHble ypaBHEHUS. CHUCTEMBI U COBOKYIHOCTH
. ypaBHEHUH

39 [ensie u npoOHO-parmoHAIbHBIE HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
- HEPABEHCTB

3.3 Pemenne TekCTOBBIX 3aa4
4 YucnoBsle OCIEN0BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0BATEILHOCTEH




Apudmernueckass M reoMeTpuueckas mnporpeccun. dopmyna CIOKHBIX

4.2
MIPOIICHTOB
5 OyHKIMH
OyHknusa, crnocoObl 3amanus (GyHkiuu. [paduk Pynkmuu. OO6nacTh
ONpeNieJIeHUs] M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymm  QyHkuum.
5.1 [TpomexxyTKH 3HaKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIIWH.
MakcumymMbl ¥ MUHUMYMBI ¢GyHKIud. HawuOonpliee W HauMeHbIIee
3Ha4eHHEe (PYHKLUU HA IPOMEKYTKE
6 Koopaunats! Ha IPsIMO U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK
7.3 MHOroyrojabsHUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 W3mepeHue reoMeTpu4eckix BeJIMYUH
7.6 BexTopsl Ha TIOCKOCTH
8 BeposiTHOCTB 1M cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pads
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