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HHOACHUTEJIBHAA 3AIIMCKA

AnreOpa sBISETCSI OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO OOINEro oOpa3oBaHHs: OHA
obecrieunBaeT N3y4eHUE APYTHX TUCHIUTIINH, KaK €CTeCTBEHHO-HAYYHOTO, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO JIsi MPOJOHKEHHUST 00pa30BaHUs U B TIOBCETHEBHOM JKU3HU.
PazButne y oOyuaromuxcss Hay4YHBIX TIPEACTABICHUN O TPOUCXOKIECHUH € CYITHOCTH
anreOpandeckux abCTpakiuii, crmocode OTpaKeHHs MaTEeMaTHYeCKON HayKoil sBIEHUN U
MPOIIECCOB B TPHUPOJAEC M OOIIECTBE, PO MaTeMaTHUYECKOTO0 MOJEIHUPOBAHUS B HAYYHOM
MO3HAHUH U B TPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUS M KAueCTB
MBITIUICHHSI, HEOOXOIUMBIX IS aJanTaiii B COBpeMEHHOM mudpoBoM olriecTBe. M3yuenue
anreOpbl 00ecreunBaeT pa3BUTHE YMEHUSI Ha0II01aTh, CPAaBHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBHUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OCBOCHHE Kypca anreOpbl oOecrieunBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYyYaloIIMXCS: OHU HCIOJB3YIOT JIEIyKTUBHBIE |
WHAYKTUBHBIE PACCYXACHUS, 00OOIICHHEe M KOHKPETH3AIUI0, a0CTparupoOBaHUE U AHAJOTHIO.
OOyuenue anrebpe mnpeanosaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHHOW NESITEIBHOCTH
o0ydJaromuxcsi, TOITOMY CaMOCTOSITENbHOE peIleHHWe 3aJad  sBISETCS  peanu3anuei
JeSATeTLHOCTHOTO MPUHIIAITA 00YYCHUS.

B crpykrype mporpamMmbel ydeOHOro Kypca «Anrebpa» Ui OCHOBHOTO OOIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEpXKaTeIbHO-MeTOANYecKue uHuu: «Yucna u
BBIUUCIICHUS, «ANreOpandeckue BBIPAKEHUSN», «YPaBHEHHs U HEPaBEHCTBa», «DYHKIHIY.
Kaxxnast u3 3TUX conepKaTenbHO-METOIUUECKUX JTUHUN Pa3BUBACTCS HA MPOTSDKCHUH TPEX JIET
U3yYEHHUS Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JMHUAMH. B Xo/1e u3ydenus yuyeOHOTO Kypca
00ydJaronMcs MPUXOIUTCS JIOTHUECKH PACCYKIATh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
SI3bIK. B CBS3M € 3TUM B IporpamMmy y4eOHOTo Kypca « Airedpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX paslefiax MaTEeMaTHYECKOro OO0pa3oBaHUS U
CIOCOOCTBYIOIIIME OBIAJCHUIO OOYYAarOIIMMUCA OCHOB YHHMBEPCATBHOIO MATEMAaTHYECKOTO
s3pika. CopeprKaTeIbHON U CTPYKTYPHONH OCOOEHHOCTBIO YYEOHOTO Kypca «Anredpay» sSBIseTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxkannie yuHUM «Yucina M BBIYHCICHMS CIY)KUT OCHOBOW ISl JAJIbHEHIIETO
U3YYEeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOMIMXCS JIOTMYECKOTO MBIIUICHUS,
(hOpMHUPOBAHHUIO YMEHHS TOJB30BAThCSl AJITOPUTMAMH, a TaKXKe MPHOOPETCHHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX JUIS TIOBCEIHEBHOM XH3HU. Pa3BUTHE MOHATHA O YHCIE HA YPOBHE
OCHOBHOTO O0IIero oOpa3oBaHMs CBS3aHO C PAIMOHAIBHBIMUA W UPPALMOHATIBHBIMU YHCIIAMH,
(hopMUpoBaHHEM TPEICTABICHUN O NEHCTBUTEILHOM YHCIe. 3aBEpIIEHUE OCBOCHUS YHMCIOBON
JMHUH OTHECEHO K CpeHEMY 001eMy 00pa3oBaHUIO.

Copepxanue JIByX anreOpandecKux JIUHHN — «AnreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHUST M  HEPABEHCTBA»  CHOCOOCTBYeT  (OPMHUPOBAHHUIO y  OOYYaromIMXCs
MaTeMaTHYeCKOTo amnrmapara, HEOOXOAMMOTO MJisi pEelIeHUs 3a7Jad MaTeMaTHKH, CMEXKHBIX
MPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00111€T0 00pa3oBaHuUs
y4eOHBId  MaTepuan TPYNOUPYETCs  BOKPYT  PAallMOHAIBHBIX  BBIpaXXeHWH.  Anredpa
JEMOHCTPHUPYET 3HaUYCHNE MAaTEMAaTUKHU KaK SI3bIKA JIJISl TOCTPOEHUSI MaTeMAaTHUECKUX MOJIENICH,
OTMCaHUs MPOLIECCOB U SIBICHUN peanbHOro mupa. B 3amaun oOydeHus anreOpe BXOAST Takke
JTanbHEHIIee pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJMMOTOo, B YAaCTHOCTH, MJIA
OCBOGHHUSI Kypca UHGOPMATUKU, M OBJAJCHHE HAaBBIKAMH JEAYKTHBHBIX PAaCCYXICHUIA.
[IpeoOpa3oBanre CUMBOJIBHBIX ()OPM CIIOCOOCTBYET PAa3BUTHIO BOOOPAKEHUS, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanvie  (QyHKIHOHAIBHO-TpAQUUECKOH  JIMHUM  HAIGJICHO HA  IOJIyYCHUE
00y4JaromuMucs 3HaHUN O QYHKIUSIX KaK BaKHEHIIeH MaTeMaTHUeCKONH MOJENU JAJisi ONUCAHUS
U HCCJICOBAaHUSI Pa3HOOOPA3HBIX IMPOIECCOB WM SBICHUHN B Tpupoje u obmiectBe. M3ydeHue
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MaTepuanga CHoCOOCTBYET PAa3BUTHIO y OOYYAIOIIMXCS YMEHHS WCIIONb30BaTh pPa3InYHbIC
BBIPA3UTEIbHBIC CPEJICTBA SI3bIKA MATEMATHKUA — CJIOBECHBIC, CUMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJ] B (()OPMUPOBAHHE TIPEICTABICHUN O POJM MAaTEMATHKH B Pa3BUTUU LIUBHIU3ALINN
Y KYJIBTYDHI.

CornacHo yueOHOMYy IUIaHy B 7-9 Kiaccax u3ydaercs Y4YeOHbBIH Kypc «Anredpay,
KOTOpBIM BKIJIIOYAET CIEAYIOIIME OCHOBHBIE DPa3jeibl colepkaHus: «Uucia M BBIYMCICHUSY,
«AnreOpandeckue BRIpOKEHUSN, « Y paBHEHUS U HEPABEHCTBaY», « DYHKIIMNY.

Ha n3ydenne yueOHOTO Kypca «Anredpa» orBoautcst 306 gacos: B 7 kmacce — 102 gaca (3
yaca B Heneno), B 8 kimacce — 102 vaca (3 gaca B Henmeno), B 9 kinacce — 102 yaca (3 yaca B
HEJIEINI0).

COJEPKXAHUE OBYYEHUSA
7 KJIIACC

Yuciia 1 BBIYUCICHUSA

JlpoOu OOBIKHOBEHHbIE U JECATUYHBbIC, MEPEeXoa OT OAHON (opmbl 3amucu Apoleil K
apyroii. [loHsATHE palMOHAIBHOIO YUCIIA, 3aMCh, CPABHEHHE, YIOPAIOYMBAHUE PALMOHAIBHBIX
yucen. ApudMeTrHueckue IeHCTBUS ¢ PallMOHAIbHBIMU 4YKciIaMU. Perienue 3aiad U3 peaabHOU
IIPAKTUKU Ha YacTH, Ha APOOU.

CreneHnp ¢ HaTypajJbHBIM IIOKa3aTelleM: OIpeJesieHHe, MpeoOpa3oBaHue BBIPAKECHUH Ha
OCHOBE OIlpesiesIeHus], 3auch OonbluX yucen. [IponeHTsl, 3anuck TpOLUEHTOB B BHE APOoOU U
npoOu B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jaud HA MPOLEHTHI, PELICHUE 3a/1au U3 pealbHOM
IIPaKTHKH.

[IpuMeHeHne IPU3HAKOB ACIUMOCTH, PA3JI0KEHUE Ha MHOXKUTEIH HATYPAJIbHBIX YHUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 00paTHasi MPONOPILMOHATBHOCTH.

Auredpanyeckune BbIPaKeHHUS

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C MEpeMEHHOM. [lomycThMble 3HAaYeHUS
nepeMeHHbIX. IlpencraBieHre 3aBUCUMOCTH MEXIY BEIMUYMHAMM B BUAE (HOPMYJIBL
Boruncnenus no ¢popmynam. IlpeobpazoBanne OyKBEHHBIX BBIPaKE€HUI, TOKIECTBEHHO PaBHbIE
BBIp@)KEHUS, TpaBUIIa NMPeoOpa3oBaHus CyMM M NPOM3BEIEHUH, MpaBUiia PaCKPBITUS CKOOOK U
IpUBEICHUS OJIOOHBIX CIaraeMbIX.

CBolicTBa CTENEHN C HATYPAJIbHBIM I10KA3aTeIEM.

Opnowienbl 1 MHOrowieHbl. CteneHb MHorowieHa. CliojkeHne, BbIUNTaHUE, YMHOKEHHE
MHOro4eHOB. DopMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®opmyiia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTEIIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBUiia NMpeoOpa3oBaHMsl ypaBHEHUS, PaBHOCUIBLHOCTD
YpPaBHEHUH.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHMI. CocTaBlI€HME ypaBHEHHH IO YCIOBHUIO 3ajaudd. PemieHue
TEKCTOBBIX 33/J1a4 C [IOMOLIbIO YPABHEHUM.

JIuHeliHOe ypaBHEHHE C ABYMs NEepeMeHHbIMHU U ero rpapuk. Cucrema AByX JIMHEHHBIX
YpaBHCHUU C JIByMsl TIEPEMCHHBIMH. PelleHrne CHUCTeM ypaBHEHUH CIOCOOOM ITOJCTaHOBKH.
[Ipumeps! pemieHns TEKCTOBBIX 3a7ad ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

DOYyHKIUH

Koopaunata Touku Ha mnpsmol. YuciioBble IPOMEXYTKH. PaccTosHue Mexay AByMs
TOYKaMU KOOPJAMHATHOMU IIPSIMOM.

[IpsimoyronbHas cuctema koopAauHat, ocu Ox m Oy. Abcuucca M OpauHaTa TOYKU Ha
KOOpAMHATHOHM mmiockocTh. [Ipumepsl rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
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peanpHbIX 3aBUcUMoOcTei. [lonstue ¢ynkuun. I'padpuk ¢ynkumu. CpoiicTBa (QyHKUHMH.
Jluneitnas Qynkuus, e€ rpapuk. ['paduk ynkuuu y = [x|. I'paduueckoe pemieHue TMHEHHBIX
YPABHEHUH U CUCTEM JIMHEHHBIX YPaBHEHU.

8 KJIACC

Yuciia 1 BbIYUCICHUA

KBanparaeiii kopeHp u3 uucina. [loHstne 00 uppamwoHambHOM uyucie. JlecsTuaHbie
npuOIMKEeHUsT UppalMOHANbHbIX Ynces. CBoiicTBa apupMeTHYeCKHX KBAJApPATHBIX KOPHEH U UX
MPUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAXEHUN M BBIYUCIEHUSM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eNbIM MOKa3zatesaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCa.

Auredpanyeckune BbIPaKeHUS

KBaapaTHblii TpéxusieH, pa3ioKeHUe KBaJpaTHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO aireOpanyeckoir apobu. CroxkeHue,
BbIUWTAaHUE, YMHOXEHHE, AelieHue ainredpanyeckux apoOeil. PanmoHanbHble BBIpaXKEHHUSI U HX
npeoOpa3oBaHue.

YpaBHeHus U HepaBeHCTBA

KBanpatHoe ypaBHeHue, (hopmyna KOpHEH KBaapaTHOTro ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHu#l, cBomdlMXcSd K JMHEMHBIM W KBaapaTHbIM. [Ipocreiimue apoOHO-
palyoHaIbHbIE YPaBHEHUS.

I'paduueckas uHTEpHpeTanys ypaBHEHUN C ABYMs NEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YPaBHEHUI C JByMs INepeMEHHbIMU. [Ipumepbl pelieHus CUCTEM HENMHEWHBIX YpPaBHEHUH C
JIBYMsI IEPEMEHHBIMHU.

Penienune TeKCTOBBIX 3aa4 aJIreOpandeckuM CIIoCOOOM.

YucnoBble HepaBEeHCTBA W HX CBoMCTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM IepeMeHHOW. Cucrtemsl
JIMHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHOM.

DOyHKUNH

[Honstue gpynkmuu. O0nacTh ONpeneneHuss 1 MHOXKECTBO 3HaueHu (yHkuuu. CriocoOsl
3amanus QyHKIUH.

I'papux Qynkuuu. Yrenwe cpoiicTB QyHkium mo e€ rpaduky. [Ipumeps rpadukon
(YHKIMH, OTpaXaroluX peaabHbIe MPOLECCHI.

@OyYHKIMH, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPONMOPLHMOHAIbHBIE 3aBUCUMOCTH, MX
rpaduxn. Pyukimn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe peleHne ypaBHEHHI H CHCTEM
YPaBHEHUH.

9 KJIACC

Yucaa ¥ BIYUCIEHUS

PanvionanbHbIE yuCIa, UPpAMOHATIBHBIC YKMCIIA, KOHCYHBIC M OCCKOHEYHBIC JCCITHYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, JIEUCTBUTENIbHBIE YHCIIa KaK OCECKOHEYHBIC
JIecsATHUHble  apoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIYy  MHOXXECTBOM
JICUCTBUTEIBbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHEHHE IEHCTBUTEIBHBIX 4YHCEN, apU(PMETHYCCKHUE NCUCTBUS C ACHCTBUTEIHLHBIMH
YHCJIaMU.

Pa3mepbl O0OBEKTOB OKPYIXKAIOLIETO MHpA, AJUTEIBHOCTh IMPOILIECCOB B OKPYKAIOIIEM
MHpE.

[TpubnmmkEéHHOE 3HAYEHHWE BEJIMYMHBI, TOYHOCTh NpUOIMKeHHSA. OKpyrieHHE YHCEl.
[Ipukuaka u oLeHKa pe3yJIbTATOB BBIYUCICHUM.



YpaBHeHHS U HEPABEHCTBA

JIuneiinoe ypaBHeHuMe. PelieHne ypaBHEHNH, CBOAAIIMXCS K JIMHEHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMXCS K  KBaJApaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pemieHus ypaBHEHUM TPETbEH M 4YETBEPTOM CTENEHEH
Pa3JIoKEHUEM HAa MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANbHBIX  ypaBHeHMH.  PermeHne  TEKCTOBBIX — 3ajad
anreOpanyeckuM METOOM.

VYpaBHeHHe C OBYyMsl MEpPEeMEHHBIMU U ero rpaduk. Perienue cucreM AByX JIMHEHHBIX
YpPaBHEHUN C [ByMs IIEpEMEHHbIMU. PellleHHe cucTeM ABYX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHEHHoe, a pyroe — BTOpol creneHu. ['paduueckas mHTEpHperanus CUCTEMbl ypaBHEHUH ¢
JBYMsI IIEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a71a4 areOpandecKiuM CIIOCOOOM.

HucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

PemreHne NHMHEMHBIX HEPABEHCTB C OJHOM IEepeMEHHOM. Pemenue cucreM JIMHENHBIX
HEpaBEHCTB C O/AHOW mepemeHHOH. KBaapaTHble HepaBeHCTBa. I'paduyeckas mHTEpHpeTanus
HEPaBEHCTB U CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKUNH

KBagpatnunas ¢ynkuus, e€ rpagpuk u cpoiictBa. IlapabGona, KoOpauHATBI BEPIIMHBI
napaboIibl, 0Cb CHMMETPHUH MapadoJIbl.

Ipaduxn dyukmmit: y = kx, y =kx + b, y =k/x, y=x3, y = Vx, y = |x| , u ux cBoiicTsa.

YuciioBble MOCJIE10BATEILHOCTH M NPOrPECCUH

[TonsATHE YKMCIIOBON MOCIEAOBATEIHPHOCTU. 3alaHUE TOCIIEOBATEILHOCTH PEKYPPEHTHON
¢dopmyoit u popMyItoii n-ro useHa.

Apudpmernueckass U reomerpuyeckas — nporpeccud. Dopmynsl  n-ro  usieHa
apru(MeTHYECKONH U T€OMETPUYECKOM MPOrPeCcCHii, CyMMBbI IEPBbIX # YJICHOB.

N300paxkenue wieHOB apu(pMETHUECKOW U T€OMETPUYECKOM MpOrpeccuil TOuKamMH Ha
KOOPAMHATHOM INIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE IPOLICHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOTPAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHS TNPOrpaMMbl ydeOHOro Kypca «Anredpa»
XapaKTepU3yIOTCA:

1) naTpuoTHYeCcKOe BOCIIUTAHME:

NPOSIBJICHUEM HHTEpeca K TPONUIOMY U HACTOSAIIEMY pPOCCHHCKON MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHWEM K JIOCTH)KEHUSIM POCCUHCKMX MAaTEeMAaTUKOB M POCCUICKON
MaTeMaTHYECKOM IIKOJIBI, K UCTIOIB30BAHUIO ITUX TOCTHIKCHUH B IPYTHX HAyKax M MPHUKIIATHBIX
chepax;

2) rpasKIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJIHEHHUIO OOA3aHHOCTEH TIpakJaHMHA M pealn3allud €ro Ipas,
NPEACTAaBICHHEM O MaTEeMAaTHYECKHX OCHOBAaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, MpoLEyp I'pa)kJIaHCKOro oO0lecTBa (Hampumep, BHIOOPHI, ONPOCHI), FTOTOBHOCTBIO K
OOCYX/ICHUIO 3THYECKHUX MPOOJEeM, CBS3aHHBIX C MPAKTHUYECKUM IMPUMEHEHHEM JIOCTHKCHHUN
HayKH, OCO3HAHHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX ITPUHLUIIOB B AEATEIbHOCTH YYEHOTO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOW Ha aKTUBHOE Yy4yacTHE B PEIICHUH IMPAKTHUYECKUX 3a7ady MaTeMaTHYeCKOH
HaNpaBJICHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEeMAaTHYECKOTO 00pa30BaHUs HA MPOTSIKEHUU BCEU
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KU3HU JIJIs1 YCIIEITHON MPOQECCHOHANBHON AEATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMECHHIA,
OCO3HAaHHBIM BBIOOPDOM ¥ TIOCTPOCHHUEM WHIWBHUIYATHHOM TPACKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCTIUTAHUE:

CIIOCOOHOCTBIO K JMOIMOHAILHOMY M OJCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 337124, PEIICHHH, PACCYKICHUI, YMEHUIO BUACTh MAaTEMAaTHIECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUS:

OpHUEHTAINeH B JESITETbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MpEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YEIOBEKa, NPHPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak cdepbl 4YelOBEUECKOH MAeITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JJISI Pa3BUTHS LIUBUIN3AIMH, OBJIAJICHUEM SI3bIKOM MATEMATUKU U MaT€MaTUYECKOMN
KyJbTypOH KaK CpEICTBOM I[IO3HAHMS MHUpPA, OBJAJCHUEM MPOCTEUIIMMHU HaBBIKAMU
HCCIIEIOBATENBCKON JIEITENBHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpoOBaHMe  KYJbTYPbl  310POBbS H
IMOLMOHAJIBHOIO0 0JIArONOJyYHs:

TOTOBHOCTBIO MPHUMEHATH MAaTEMAaTHUYECKHWE 3HAHUSA B HMHTEpPECAX CBOErO 370pPOBb,
BEJICHUS 370POBOTO 00pasa >Ku3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATUH U
OTIbIXa, peryispHas Qu3uyeckas aKTHMBHOCThH), C(HOPMHUPOBAHHOCTBHIO HaBBIKA pedrekcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TAKOTO K€ IMpaBa JPYyroro 4eI0BeKa;

7) 3K0JIOTHYECKOe BOCIIUTAHHUE:

OpUEHTAIIMECH Ha MPUMEHEHHWE MAaTEMaTUYECKMX 3HAHWM IS pelIeHUs 3ajad B 00JacTH
COXPAaHHOCTH OKPYKAIOLIEH Cpeibl, IUIAHUPOBAHUSA IIOCTYIKOB M OLEHKHM HMX BO3MOXHBIX
MOCJIC/ICTBUM IS OKPY’KAIOIIEH Cpebl, OCO3HAHHUEM IJI00aIbHOTO XapaKTepa SKOJOTUYECKHUX
npo0ieM U MyTel X peleHus;

8) apanTanus K U3MEHAKIUMCS YCJIOBUSM COLUAJIBHOM U IPUPOAHOI Cpelbl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUAX HEONPEACIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEATEIIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JIO7IeH, MPUOOpeTaTh B COBMECTHOW JEATEIBHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OIIBITA APYTHUX;

HEOOXOJMMOCTHI0 B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uucie GOpMYyITUPOBATH UACH,
MIOHSTHS, THITIOTE3bI 00 OOBEKTAaxX W SBIICHUSAX, B TOM YHUCJIC PaHEEe HEU3BECTHBIX, OCO3HABATH
neUIUTH COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYyallMlO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTHPOBATh NMPUHHUMAEMbIe DELICHUS W
neicTBus, GOPMYITUPOBATEH U OICHUBATH PUCKH U TIOCIEACTBHS, (DOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeIbHBbIE yHHBepCcAJIbHbIE Y4eOHbIe AeliCTBHSA

ba3zoBble Jornveckue neicTBus:

b BbIABJIATE U XapPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MATECMAaTUUYCCKHUX 06”[)€KTOB,
HOHATHM, OTHOLIEHUH MEXAY MOHATUAMH, (HOpPMYyIUpOBaTh ONpPENEICHUs MOHATHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS TSI 00OOIICHUS
Y CPaBHEHUs, KPUTEPUU MIPOBOJIUMOTIO AHAIN3a;

® BOCHpPHUHUMATh, (OPMYJIUPOBATh U MPe0oOpPa30OBBIBATh CY)KJIEHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00ILUE, YCIOBHBIE,

° BBIABJIATH MAaTCMATUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3HU U IIPOTUBOPCUHUA B q)aKTaX,
JTAHHBIX, HAONIONEHUSX M YTBEP)KACHUAX, Ipe/araTb KpPUTEPUHM JUIsl BBISBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUH;



JieTIaTh BBIBOZBI C MCIIOJI30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX U WHIYKTHBHBIX
YMO3aKTIOYCHHU, YMO3aKITIOUEHHI 110 aHATIOTUH;

pa3OupaTh JI0Ka3aTeNbCTBA MAaTEeMAaTHUECKHX yTBEpXKACHHW (IpsMBIE W OT
NPOTUBHOTO),  MPOBOJWTH  CaMOCTOSTEIBHO  HECJIOXHBIE  JIOKAa3aTelIbCTBA
MaTeMaTU4ecKuX (PaKTOB, BBICTPAWBATh APryMEHTAIMIO, NPUBOAWTH TPHUMEPHI U
KOHTpPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHNUS;

BBIOMpATh CIOCO0 pemieHus y4eOHOH 3agaud (CpaBHHBaTh HECKOJIBKO BAapHAaHTOB
pelieHus1, BEIOUpaTh HauOoIee MOAXOAANINN ¢ YYETOM CAaMOCTOSITEIHO BBIZCICHHBIX
KPUTEPHEB).

ba3oBble uccienoBarelbcKue AeiiCTBHS:

UCIIONB30BAaTh  BOMPOCHI  KaK  HCCIENOBATENbCKHM  WHCTPYMEHT  MO3HAHUSA,
dbopMynupoBaTh BOIIPOCHI, ¢bukcupymoiue IIPOTUBOpEYHE, npobisemy,
CaMOCTOSITENILHO YCTaHABIMBATh MCKOMOE M JaHHOe, (OpPMHpOBATh THUIOTE3Y,
apTyYMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

MPOBOJAUTH TIO CAaMOCTOSITENIFHO COCTaBICHHOMY IIJIaHY HECIOXKHBIM ASKCIEPUMEHT,
HEOOJIbIIOE MCCIE0BAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOIo
00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXYy COOOM;

CaMOCTOSITENIbHO  (popMynHpoBaTh 00OOIIEHUST ©  BBIBOJABI IO  pe3yJibTaTaM
IpOBEAEHHOTO HAOIIOACHHUS, UCCIEAOBAaHUSA, OLEHUBATh JOCTOBEPHOCTH MOTYyUYEHHBIX
pe3yabTaTOB, BEIBOJIOB U 000OIICHMIA;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTaTh MPEIOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHUSX.

Padorta ¢ nnpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(OpMAlMU, JaHHBIX, HEOOXOJIMUMBIX
JUIsl pELICHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HMHPOPMAIUIO
pas3IMYHbIX BUAOB U (POPM NpECTaBICHHUS;

BbIOMpaTh GOopMy NpeCTaBICHUS HH(DOPMALIMK U UIUTFOCTPUPOBATH pelllaeMble 3a7aun
cXeMaMH, AuarpaMMaMu, HHOHM rpadukoit 1 uX KOMOUHAIUSIMU;

OLICHMBATh HAJEKHOCTh MHPOPMALUHU IO KPUTEPUSM, MPEATIOKEHHBIM YUUTEIEM N
c(OpMYIMPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁﬂble JedcTBHUA:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXIEHHUS B COOTBETCTBUU C YCIOBHUSAMHU M LIEISIMU
oOlIeHus], SICHO, TOYHO, I'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
IHCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS 10 XOJy PELICHUs 3a/1a4i, KOMMEHTUPOBATh
MIOJIyYEHHBIN pe3ysIbTarT;

B X0/ie 00CYKJICHHS 33a]aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOH TEMBI, IPOOIEMBI,
pemaeMoﬁ 3aaa4yd, BbICKAa3bIBaTb HACHU, HALCJICHHBIC Ha IIOUCK PCHICHUA,
CONOCTABIATh CBOM CYKACHHS C CYXKACHUSIMH JPYTUX YYacTHHKOB JIHaJIora,
00Hapy’KMBaTh PA3IUYME U CXOJACTBO TO3HUIUH, B KOPPEKTHOH (hopme HopMyIHpOBATH
pa3HOTIIacHsl, CBOM BO3PaKCHUS,

MNPpEACTAaBIATL PE3YJIbTAThl PCHICHUA 3ada4U, SKCIICPUMCHTA, UCCIICA0BAHUA, ITPOCKTA,
CaMOCTOSATENIFHO BBIOMpPATh ()OPMAT BBICTYIUICHHUS C y4ETOM 3a/a4 TPE3CHTAMU U
0COOEHHOCTEHN ayAUTOPHH;

NOHMMAaTh M HCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUIYaJIbHOW pPabOTHI
IIPU PEIIEHUU YUYEOHbIX MaTeMaTHUECKHX 3a/iay;

NPUHUMATh [IEJIb COBMECTHOM JESATEIbHOCTH, IJIAHUPOBATH OPTaHU3AIUI0 COBMECTHON
paboThl, pacnpenenarts BUABI paboT, OOroBapUBAThCS, OOCYKAATh MpPOLECC WU
pe3ynbTar paboThl, 00001aTh MHEHUS HECKOIBKHX JIFO/ICH;



® yyacTBOBaTb B TIPYNNOBBIX (opmax paboTel (00CYXkaeHUs, OOMEH MHEHMSIMHU,
MO3TOBBIE IITYPMBI U JIPYTHE), BBITOIHATH CBOI YacTh paOOTHl U KOOPIUHHPOBATH
CBOMU JICWCTBUS C JPYTUMH WICHAMH KOMaH/bI, OLICHUBATh KaueCTBO CBOETO BKJIa/a B
OOMINI TPOIYKT IO KPUTEPHUSIM, C(HOPMYITUPOBAHHBIM YUACTHUKAMHU B3aUMOICHCTBHSI.
PeryasiTuBHbIe yHMBepcaabHble Y4eOHbIe AelicTBUSA
Camoopranu3anusi:
®  CaMOCTOSITENIbHO COCTABIJIATH IUIAH, AJITOPUTM pELIeHHs 3afayd (WIM €ro 4acTb),
BbIOMpaTh CIOCOO pelIeHus C Yy4E€TOM HMEIOLIUXCS PECYypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATh BApUaHThl PELICHUH C y4&TOM
HOBOU MH(OpMaIUH.
CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTEJIEKT:
® BIAJETh CIOCOOAMU CAMONPOBEPKU, CAMOKOHTPOJIS MPOLECCa U Pe3ysbTaTa pEeIIeHUs
MaTeMaTHYeCKOW 3ajauu;
®  TIpeABHIETH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPU PEIICHUH 3a]1a4d, BHOCHUTH
KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, HAIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;
® OLEHHMBATh COOTBETCTBHE PE3yJbTaTa ACATEIbHOCTU IMOCTABICHHOMN LENU U YCIOBUSM,
OOBSICHATh TPUYHHBI JOCTWKCHHUS WM HEJOCTIDKEHHS IIeTH, HaXOIHWTh OIIUOKY,
JlaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

K kxonny oOyuenuss B 7 kJjacce OOydHaroLIMiics MOJYyYUT CIEAYIOIIKME HpPeIMETHBIE
pe3yJIbTaThl:

Yuciia 1 BbIYHCICHUA

BoinonHsATe, couerass yCTHbIE M NHCbMEHHbBIE MPUEMBI, apUPMETHYECKUE JEHCTBUS C
palMOHATIBLHBIMHU YU CIAMH.

HaxomuTh 3HaueHHs 4YHCIOBBIX BBIPAKEHUHM, NPUMEHATH pa3HOOOpas3HblE CHOCOOBI U
npuéMbl  BBIYUCIEHHUS 3HAYEHUH JPOOHBIX BBIPAXKEHUH, COAEpIKAIMX OOBIKHOBEHHbBIE U
JECSTUYHBIE TPOOH.

[lepexoautb oT ogHON (HOpMBI 3amMcH YUCeN K JIpyroi (mpeoOpa3oBbIBATh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [ECSATHYHYIO, B YacTHOCTU B OECKOHEUHYIO
JECATHUHYIO IPOOB).

CpaBHUBaTh U YIIOPSAI0UYNBATH PALIMOHAIBHBIE YHCIIA.

OxpyrasTh yucia.

BbINONHATE NPUKUIKY U OLIEHKY pe3yJbTaTa BBIYMCIECHUMN, OLIEHKY 3HAYEHHMH YHCIOBBIX
BbIpa)keHUI. BBIMONMHATE 1EHCTBHS CO CTEMEHAMHU C HaTYpaJbHBIMU ITOKA3aTEIISIMU.

[IpumeHsTh NpU3HAKK JEIUMOCTH, Pa3I0KEHHE Ha MHOKUTEIH HATypaIbHbIX YUCEIL.

Pemate MpakTUKO-OPUEHTHUPOBAHHBIE 3a/a4yM, CBA3aHHBIE C OTHOIICHUEM BEJIWYMH,
IPONOPLHOHATILHOCTHIO BEIMYUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEICHUS 3ada4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMaTpUBAEMbIX OOBEKTOB.

Aaredpanyeckue BbIPaKeHHUs

Hcnonp3oBathk anredpanyeckyro TEPMHUHOJIOTUIO U CUMBOJIUKY, IPUMEHATH €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuara.

HaxoauTe 3HaueHust OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX 3HAYEHUSAX IEPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LENOro BbIPaXXEHUSI B MHOIOUWIEH MPUBEACHUEM I10I00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE YMHOXKEHHME OJIHOYJIEHA HAa MHOTOYJIEH M MHOTOYJ€Ha Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.



OcyLecTBIATh pa3IoKEHUE MHOTOWIEHOB HAa MHOXKUTEIM C IOMOLIbIO BBIHECEHHUS 3a
CKOOKHM OOIIEro MHOXHTENs, TPYNIHUPOBKU ClaraéMblX, IpUMEHEHUs: (HOopMys COKpaIIEHHOTO
YMHOXEHHUS.

[IpumensaTs npeoOpa3oBaHUsT MHOTOWIEHOB U pEUICHHs pPa3IMYHBIX 3a1ad U3
MaTEMaTHKH, CMEXHBIX MIPEMETOB, U3 PEAILHOU MTPAKTUKU.

Hcnonb3oBaTh CBOICTBa cTeneHel ¢ HaTypalbHBIMU MOKa3aTEeNIIMU Ui IPeoOpa3oBaHUs
BBIPAKCHUI.

YpaBHeHHUsI M HEPABEHCTBA

Pematp sMHElHBIE ypaBHEHHs C OAHOM NEPEMEHHOH, NMPUMEHSSA IpaBHJa NEpexona OT
HCXOJHOTO YypaBHEHHS K pPaBHOCWIbHOMY eMmy. I[IpoBepsTh, SBISETCS U YUCIO KOPHEM
YPaBHEHHS.

[IpumensTs rpaduueckre METo bl MPU PELICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpuMepsl Map Yucell, SIBISIOUMXCS PEIIeHUEM JTUHEHHOT0 YpaBHEHHS C ABYMS
MIepEMEHHbBIMHU.

Crpoutb B KOOPAMHATHOM IJIOCKOCTH TpapuK JUHEHHOrO YypaBHEHHS C JBYMS
NEPEMEHHBIMHU, MOJIb3YACh IpaUKOM, IPUBOJUTH IPUMEPHI PELICHHS YPABHEHHUS.

Pematps cucTteMbl ABYX JIMHEHHBIX YpaBHEHUH C ABYMs IEPEMEHHBIMH, B TOM YHUCIIE
rpaduyecku.

CocTaBiATh M pelmaTth JUHEHMHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpPaBHEHUH IIO
YCIIOBUIO 3aJlauM, HWHTEPIPETHPOBATH B COOTBETCTBHUHM C KOHTEKCTOM 3a/a4d TOJY4YEHHBIN
pe3ynbTar.

DOYyHKIUH

N300paxxaTh Ha KOOPAMHATHOM NOPAMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHATAaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alMChIBaTh YHUCJIOBbIE IPOMEXYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKH IO 33JaHHBIM KOOpAHWHATaM, CTPOUTH
rpaduku TuHeHHbIX GyHKUUNA. CTpouTh rpaguk GyHKIUM y = [X|.

OnuceiBaTh € NOMOIIBIO (YHKIMH HW3BECTHBIE 3aBUCHUMOCTH MEXKIY BeIMUYMHAMU:
CKOPOCTb, BpEMs, PacCTOSIHHME, 1I€HA, KOJIMYECTBO, CTOMMOCTb, NPOU3BOIUTENBHOCT, BpEM,
00BEM paboTHI.

HaxoauTe 3HaueHne GyHKIMM MO 3HAYEHUIO €€ apryMeHTa.

[NornmaTh rpaduvecknuil crocod MpeaCTaBICHUS W aHAIM3a WHPOPMAILWHU, U3BIEKATh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 TPa(UKOB peatbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kJiacce OOydYarONIMIICS TMOMYYUT CIEAYIOIIME TPEIMETHHIC
pE3yJIbTATHI:

Yucia ¥ BbIYMCICHUSA

Hcnonp30BaTh HayalbHBIE IPEICTABICHUS O MHOXECTBE ACHCTBUTEIBHBIX YHMCEN Ul
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUH, HM300pa)kaTh [EHCTBUTENIbHBIE YHUCJIAa TOYKAMHU Ha
KOOPJIMHATHOM TIPSMO1A.

[IpumensaTs mnoHATHE apU(PMETUYECKOro KBaJApPAaTHOIO KOPHSA, HAXOAWUTH KBaJpaTHBIC
KOPHH, UCHOJIb3YsI IPU HEOOXOAUMOCTH KaJIbKYJIATOP, BHIIOIHITH IPeoOpa30BaHuUs BBIPAKEHUH,
COZIepKalIMX KBaPATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp3oBare 3amucu OOJIBIIMX M MalblX YHUCENT C TMOMOIIbIO JIECATHYHBIX ApoOeil u
crenene yucina 10.

Anredpanyeckne BbIPaKeHUs

[IpuMeHsATh MOHATHE CTENEHU C LEIbIM II0KAa3aTeJIEM, BBINOIHSITH IPEOOpa3oOBaHUS
BBIPAXCHUM, CONEPIKALIUX CTENEHU C LIEIBbIM IIOKa3aTEIIEM.

BbINOMHATE TOXKIECTBEHHBbIE NPEOOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHMH Ha OCHOBE
IpaBuI JeMCTBUM HAaJl MHOTOYWIEHAMH U alreOpanyecKuMu JpoOsMu.

PackiiagpiBaTh KBaipaTHBIN TPEXUIIEH HA MHOXKUTEIH.



[IpumensT npeoOpa3oBaHUsl BBIPAKEHUM I pEUICHHUs pa3IM4YHBbIX 33734 U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEalIbHOM MPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemats nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U PallMOHAIbHBIE YpaBHEHUs, CBOSIINECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoauTh MpocCTeMIINE NCCAEAOBAaHUS YPABHEHUM U CUCTEM ypaBHEHHUH, B TOM YHCIIE C
NpUMEHEHHeM TpaUuecKux TMpeAcTaBleHuil (yCTaHaBIMBAaTh, MMEET JM YpaBHEHUE WIU
CUCTEMa YpaBHEHUH pellIeHus], €CIIM UMEET, TO CKOJIbKO, U IpoYee).

[lepexoauth OT ciaoBecHOW (QOPMYIHMPOBKM 3adauyd K e€ anrebpanyeckoidl MOAETH C
MOMOIIBI0 COCTAaBJICHHUS YpaBHEHUS WJIM CHCTEMbl YypaBHEHUH, WHTEPIPETHUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4yl MOJTYUYEHHBIN pPe3yJsIbTar.

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLIEHKH, PEIIaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBI, JaBaTh TIpaUUecKyl0 HIUIIOCTPALIUIO
MHO>KECTBa PEIlIEHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNH

[lonumarb ¥  ucCHONB30BaTh (YHKUMOHAIbHBIE TIOHATUS U SI3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpEeAessATh 3HadeHWe (YHKIMUM IO 3HAYEHUIO apryMeHTa,
OTpeesATh CBOMCTBA (PyHKLIMHU 1O €€ TpaduKy.

Crpouts rpaduku eMeHTapHbIX GYHKIUN BUA:

y =k/x, y =x2, y = x3,y = |x|, y = VX, OniCBIBaTh CBOHCTBA YHCIOBON (DYHKIMHK 1O €&
rpaguxy.

K konmy oOyuenus B 9 kJacce OOyYarONIMICS TMOMYYUT CIACAYIOIIME MPEIMETHHIC
pE3yJIbTaTHI:

Yucia ¥ BbIYHMCIEHUSA

CpaBHUBATh U YIIOPAIOYNBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

BoinonHaTe apudmeTHueckue IEHCTBUS C pallMOHANIbHBIMU YHMCIAMHU, COUYETasl YCTHBIE U
NUCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIUMCIIEHUS C UPPALMOHAIbHBIMU YU CIAMHU.

HaxonuTh 3HaueHusl CTENeHe! ¢ IeJIbIMU MO0Ka3aTeasiMU U KOPHEH, BHIYMCIIATh 3HAUCHUS
YHCJIOBBIX BBIPAXKCHUH.

OKpyrisTh JAEWCTBUTENbHBIE YHCIIA, BBIMNOJIHATH HPUKHUIKY pe3ysbTaTa BbIYUCICHHM,
OLIEHKY YHCJIOBBIX BBIPA)KEHUH.

YpaBHeHus U HepaBeHCTBA

Pemarte nuHEVWHbIE M KBaJpaTHBIE YPAaBHEHMs, YPABHEHUS, CBOISILIMECS K HHM,
npocTeiiire ApoOHO-palMOHAIbHbIE YPAaBHEHUS.

Pemats cuctemsl IByX JMHEWHBIX YpaBHEHHUH € IByMs IEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE ABIISAETCS JIUHEUHBIM.

Pemate TekcToBble 3ajauM  anreOpanyeckMM CHOcOOOM C TOMOUIbIO COCTaBJICHUS
YpaBHEHHUS WIM CUCTEMBI IBYX YPAaBHEHUH C IBYyMsI IEPEMEHHBIMH.

[IpoBoauTh MpoCTENIINE UCCIENOBAHNS YPABHEHUH U CUCTEM YPaBHEHMI, B TOM YHCIE C
NpUMEHEHHEM TpadUUecKuX TpeACTaBIeHUi (yCTaHaBIMBAaTh, MMEET JIM YpaBHEHUE WU
cucTeMa ypaBHEHUI pelleH s, €Clii UIMEET, TO CKOJIbKO, U IIpoyee).

PemaTts nuHeliHBIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaThb pELICHHE
HEPABEHCTB HA YMCJIOBOW NPSIMOM, 3aIIUCHIBATH PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemarts cucTreMbl JMHEMHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKJIIOYAIOIIME
KBaJJpaTHOE HEPABEHCTBO, M300pa)kaTh pelIEHHE CHUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSAMOW,
3aMMChIBaTh PELIEHUE C IOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PELIEHUH PA3IMYHBIX 3a7ad.

DOYyHKIUH

Pacnio3HaBaTh pyHKLIUHU U3Y4eHHBIX BUIOB. [IoKa3pIBaTh cXeMaTUYECKH PacloIOKEHUE Ha
KOOPJMHATHOH TUIOCKOCTH rpaduKkoB QYHKIWMA BUAa: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
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¢, y=x3y= VX, ¥ = |x|, B 3aBUCUMOCTHU OT 3HaYeHUI K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA
GbyHKIUH.

Crpouth U M300pakaTh CXeMaTHUECKU TpadUKH KBAaJPAaTUUHBIX (DYHKIUH, OMUCHIBATH
CBOICTBa KBaJApaTUUHbBIX (PYHKUUHN O UX rpaduKam.

Pacno3naBate  KBaJpaTW4yHyl0 (QYyHKUMIO 10  (opMmylie, MNPUBOAUTH IMPUMEPHI
KBaIpaTUYHBIX (PYHKIUN U3 peaJbHON KU3HHU, PU3UKU, TEOMETPUH.

YucaoBble MOCTEI0BATEIBLHOCTH H IPOrPecCuH

PacrioznaBaTh apupMeTHUECKYI0 U T€OMETPUUECKYI0 MPOTPECCHH MPU Pa3HbIX crocodax
3a/1aHusl.

BbINOMHATE BBIUKCIEHHUSI C MCHOJB30BaHHEM (OPMYJI N-ro wWieHa apuPpMeTHYecKoil u
TE€OMETPUUYECKOM IPOTPECCH, CyMMBI IEPBBIX N YJICHOB.

N3006paxaTh uiaeHbl NOCIEA0BATENBHOCTH TOUKAMHU Ha KOOPAMHATHON TUIOCKOCTH.

Pematp 3amaun, cBs3aHHBIE C YMCIIOBBIMM IIOCJIEN0BATENBHOCTSIMHU, B TOM YMCIE 33Ja4H
W3 peaqbHOM XU3HU (C UCTIOIb30BaHUEM KAIBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHIN).

11



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoJumnuecTBo yacos DJIEeKTPOHHbIE
HaumenoBanmue
Ne (uudpossbie)
n/n | PA3ACTIOB HTEM Beero Konrtpoasnsie | IIpakTnuyeckue 06pazoBaTeIbHbIe
NporpamMmsbl padoTbI padoThI pecypebi
1 Yucna v BEIYUCIICHHUS. 25 1 bubnunoreka [JOK
PanmonaneHble ynciaa https://m.edsoo.ru/7f415b90
) Anrebpanyeckue 27 1 bubnuorexa [JOK
BBIPAXKCHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 bubnmoreka [JOK
HEpaBEHCTBA https://m.edsoo0.ru/7f415b90
4 Koopaunate! u 24 1 but6mmoreka [IOK
rpaduxu. OyHKIIUU https://m.edsoo.ru/7f415b90
5 IToBTOpEeHUE N 6 1 bubmuoreka [IOK
000011eHEe https://m.edsoo.ru/7f415b90
OBILEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOT'PAMME
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https://m.edsoo.ru/7f415b90

8 KJIACC

KoanuecTBo 4acos DJIeKTPOHHBIE
HaunmenoBanue
Ne (uudposbie)
o/ | PA3AC]I0B M TeM Beero Konrtpoabubie | IlpakTnyeckue 06PA30BATEILHBIE
NporpamMmabl padoThI padoThI pecype
1 Yucna v BEIYHCIICHUS. 15 bubnuorexa [JOK
KBanpaTHbie KOpHU https://m.edsoo.ru/7f417af8
Sl Bumorera 0K
https://m.edsoo.ru/7f417af8
noKasaTesieM
3 ;?;Zgg?;iec}me 5 1 bubmuoreka [JOK
N https://m.edsoo.ru/7f417af8
KBanpartHblii TpéxwiieH
4 ﬁ}f;iiiiﬁfm 15 1 bubmmorexa HOK
: https://m.edsoo.ru/7f417af8
AnreOpanueckas qpoob
YpaBHeHuU U
5 HEpaBEHCTBA. 15 1 bubnuorexa [JOK
KBanparusie https://m.edsoo.ru/7f417at8
ypaBHEHUS
6 zs;;;el:i; Cucremsl 13 bubmorexa [IOK
L https://m.edsoo.ru/7f417af8
ypaBHEHUH
7 Z;);:Biﬁﬁ; 12 1 bubmmorexa [IOK
' https://m.edsoo.ru/7f417af8
HepaBeHnctBa
3 @yskiuu. OCHOBHbBIE 5 bu6mmoreka [IOK
TTOHSITUS https://m.edsoo.ru/7t417af8
9 ®yHKuu. Yucnossie 9 bubnuorexa [JOK
byHKIUH https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE U 6 2 bubnmnoreka [JOK
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https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

‘ 00001IeHHE

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

OBILEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

102
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https://m.edsoo.ru/7f417af8

9 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanme pa3jiesioB u (undgposbie)
n/m | TeM NPOrpaMmbl Bcero Koutpoabnbie | IpakTuyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
1 Yucna v BEIYHCIICHUS. 9 bubmmoreka [JOK
JelicTBUTENBHBIE YKCIIA https://m.edsoo.ru/7f419d08
el 1 Bumorera LOK
. https://m.edsoo.ru/7f419d08
nepeMEHHOM
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubnmoreka [JOK
Cuctembl ypaBHEHUH https://m.edso0.ru/7f419d08
4 YpaBHEHUS 1 HEPABEHCTBA. 16 1 bubnuoreka [JOK
HepasenctBa https://m.edso0.ru/7f419d08
bubnuoreka [JOK
> Dyrxmn 16 ! https://m.edso0.ru/7f419d08
6 YucnoBbie 15 1 bu6mmoreka [IOK
[I0CJIENOBATEIBHOCTHA https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHME, 0000IICHUE, 13 1 bu6nuoreka [IOK
CHCTEeMaTH3aIMs 3HAHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102 6 0

I10 ITPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo yacoB

KonTtpoibHble

Bcero
padoThI

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE

pecypchl

[ToHsITHE pallMOHATILHOTO YHCIIA

Apudmernueckne 1eHCTBHS C
PaLMOHAILHBIMH YHCIIAMH

Apudmernueckue IeUCTBUS C
paloOHaJIbHBIMHU YK CJIaMHU

Apudmerndeckne 1eHCTBUS C
paloHaIbHBIMU YHCIAMHU

Apudmernueckue 1eHCTBUS C
palMOHAIbHBIMU YHCIAMHU

Apudmerndeckue A1eHUCTBUS C
palMOHAIBLHBIMH YHCIIAMU

CpaBHeHuE, ynops0UYMBaHUE
PaLMOHAIBHBIX YHCEI

CpaBHeHHe, ynops0uynBaHUE
paIoHaTBHBIX YHCE

CpaBHeHuE, yIops0UYMBaHUE
paloHaIbHBIX YHCEI

10

CreneHs ¢ HaTypajIbHBIM
nokasaresem

bu6mmorexa [JOK
https://m.edsoo.ru/7f4211de

11

Crernens ¢ HaTypaJIbHbBIM
IIOKa3aTCjIcM

bubmuoreka [{OK
https://m.edsoo.ru/7f421382

12

CreneHs ¢ HaTypaJIbHBIM
HoKazaTeneM

Bbu6morexa [JOK
https://m.edsoo.ru/7f42154¢

13

CreneHb ¢ HATYpalbHBIM
II0Ka3aTeneM

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be
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CreneHsb ¢ HaTypaJbHBIM

14
MoKa3aTeneM
Pemenrie oCHOBHBIX 3a/1a4 Ha

15 JpoOH, IPOLIEHTHI U3 peaIbHOMN
MPAKTHKU
Pemenrie OCHOBHBIX 3a/1a4 Ha

16 JIpOOH, TIPOLIEHTHI U3 PEATbHOMN
MPAKTUKU
Pemenrie OCHOBHBIX 3a/1a4 Ha

17 JpoOu, MPOLIEHTHI U3 pealbHON
MIPAKTUKU
Pemenne ocHOBHBIX 3a/1a4 Ha

18 IpoOu, POLIEHTHI U3 pealbHON
MPAKTUKU

19 [Tpu3Haky AETUMOCTH, PA3JIOKCHHUS
HA MHOYKUTEIIM HATYPaAJIbHBIX YHCEel

20 [Tpu3Haku AETUMOCTH, PA3IOKECHHUS
Ha MHOYKUTEIIM HATYPAIBHBIX YUCEIT

1 Peanpubie 3aBucuMocT. [Ipsimas u
oOpaTHasi MPOMOPIHOHATBHOCTH

2 Peanbubie 3aBucumoctu. [Ipsimas u
0o0paTHas MPONOPIUOHAIBHOCTH

23 PeanbHble 3aBucumoctu. IIpsimas u
oOpaTHasi MPONOPLHOHATBHOCTH

24 Peanbnble 3aBucuMocTH. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH

75 'I'<OHTp0J'IBHa$[ pabota mo Teme

PanmonaneHble uncna”
26 byKkBeHHBIE BbIpaKEHUs bubmmorexa LHOK
https://m.edsoo.ru/7f41feec
27 dopmyJibl
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https://m.edsoo.ru/7f41feec

28

PopMyibl

ITepemennsbie. JlomycTrumblie

29 3HAYCHHMSI IEPEMEHHBIX
[IpeoOpa3zoBanue OyKBEHHBIX
30 BBIipa)KIE)}HI/If/'I paCKpZITHe CKOOOK 1 bubmorexa HOK
’ https://m.edsoo.ru/7f41fafa
MIPUBEJICHUE TTOIO0HBIX ClIaraeMbIX
[IpeoGpa3zoBanue OyKBEHHBIX
31 BLI:pamIe):HHI?I paCKpZITI/Ie CKOOOK 1 bubmorexa LHOK
’ https://m.edsoo.ru/7f41£fd70
MIPUBEJICHUE TTOTI00HBIX ClIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
32 BBIPQ)XEHUH, paCKphITHE CKOOOK U
MIPUBEJICHUE TTOTIO0HBIX ClIaraeMbIX
[IpeobOpazoBanre OyKBEHHBIX
33 BBIpQ)XEHUH, paCKphITHE CKOOOK U
MIPUBEJICHUE TTOTIOOHBIX CIaraeMbIX
34 CBoiicTBa CTETIEHU C HATYPAJIbHBIM bubnuoreka [JOK
MoKa3aTelieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnuoreka [{OK
MoKa3aTeyieM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHU C HATYPaJIbHBIM bubnmorexa [JOK
IoKa3arelieM https://m.edsoo.ru/7f4218be
37 Muoro4iensl. « Mamemamuyeckui bu6mmoreka [IOK
mapagouny https://m.edsoo.ru/7f42276¢
bu6mmoreka [JOK
38 Muorounenr https://m.edsoo.ru/7t422930
39 CrnoxeHue, BBIYUTaHNUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7{422af2
40 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7t422cc8
41 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bu6mmorexa [JOK

MHOTI'O4JICHOB

https://m.edsoo.ru/7f422f{ca
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CJ'IO)K@HI/IG, BbIYUTAHUC, YMHOXKCHUC

bu6mmoreka [IOK

42 MHOT'OUYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyJIbl COKPAILIEHHOTO bubmuoreka [{OK
YMHOKCHHSI https://m.edsoo.ru/7f42432a
44 dopMyIbl COKpAIEHHOTO bubnuorexa [JOK
YMHOKCHHS https://m.edsoo.ru/7f42464a
45 ®opMyJibl COKPAIIEHHOTO bubmuoreka [JOK
YMHOXKEHUS https://m.edsoo.ru/7f424¢c12
46 @opMyIIbl COKpaALIEHHOTO bubnuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4241d2
47 dopMyIbl COKpPAIIEHHOTO bubnuorexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f4251d0
48 PaznoxxeHrne MHOTOYJIEHOB Ha bu6mmoreka [JOK
MHOKHUTEJIH https://m.edsoo.ru/7f423312
49 Pa3noxeHrne MHOTOYJICHOB Ha bub6munoreka [IOK
MHOKHUTEIIH https://m.edsoo.ru/7t4237fe
50 Pasnoxxenre MHOrO4JICHOB Ha bu6mmoreka [JOK
MHOKUTEIH https://m.edsoo.ru/7f4239de
51 Paznoxenne MHOro4wieHOB Ha
MHOKHUTEJIH
59 KonTponbhas pabota no teme
"Anredpanyeckue BeIpaKeHHs"
VYpaBHeHue, nmpaBuia
53 peoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHUM
JInHeHOE ypaBHEHHE C OJHOM
54 IIEPEMEHHOM, pELICHUE JIMHEMHBIX
YpaBHEHUH
Jluneiinoe YPaBHEHHE © OJHOH Bubmiorexa [[OK
55 IIEPEMEHHOM, pEeLICHUE JIMHENHBIX

YpaBHEHUU

https://m.edsoo.ru/7f420482
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JInHeitHOe ypaBHEHHUE C OJTHOU

56 [IEPEMEHHOM, peLICHUE JIMHEMHBIX
ypaBHEHHUMN
57 Pemenwe 3aa4 ¢ TOMOIIBIO bub6manoreka [IOK
ypaBHEHHUH https://m.edsoo0.ru/7f42064¢
58 Pernrenuie 3agau ¢ moMOIIBIO bu6mmoreka [JOK
ypaBHEHHUMH https://m.edsoo.ru/7f420806
59 Perienue 3a1a4d ¢ IOMOIIBIO bub6mmorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f4209a0
60 Pemnrenue 3amad ¢ moMOIIbIO bu6mmoreka [IOK
ypaBHCHHUH https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHME C IBYMs bubnuoreka [IOK
MIePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427c32
62 JInHeitHOe ypaBHEHHUE C IBYMS bubnuorexa [[OK
MIePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427¢8a
63 CucreMa IByX JTMHEHHBIX bu6mmoreka [JOK
YpaBHEHUH C ABYMSI IEPEMEHHBIMHU https://m.edsoo.ru/7t42836¢
64 Cucrema ABYX JMHENHBIX
YpaBHEHHUH C ABYMS IEPEMEHHBIMHU
65 Cucrema ABYX JIMHEMHBIX
YpaBHEHHUH C ABYMS IEPEMEHHBIMHU
66 Cucrema ABYX JIMHEHHBIX
YPaBHEHHH C JIBYMs TIEPEMECHHBIMU
67 Pemenue cucrem ypaBHEHUI bubmorexa LHOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHI bubmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHMI bubmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemienue cucrem ypaBHEHHI
71 Pemienue cucrem ypaBHEHHI
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Kontponbhas pabota no teme

bu6mmoreka [IOK

2 "Jlunelinple ypaBHeHHUs" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha ipsiMoi bubmmorexa [IOK
https://m.edsoo.ru/7f41de76
74 HucnoBble TPOMEKYTKH bubmorexa [OK
https://m.edsoo.ru/7f41dff2
75 YucnoBble TPOMEKYTKH
76 Paccrosinue MEY ABYMSA TOUKAMH
KOOPJMHATHOMN MPsMOit
77 Paccrosiaue MY ABYMS TOUKAMH
KOOPJMHATHOHN MPSMOI
73 [TpsimoyronbHast cuctema bubnnorexa [IOK
KOOPJMHAT HA MJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsamoyronbHas cucrema bubnuoreka IIOK
KOOpJMHAT Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmuorexa [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
’1 [Tpumeps! rpadukoB, 3aTaHHBIX bubnuorexa [JOK
dbopmyaamMu https://m.edsoo.ru/7f41ed80
. [Tpumeps! rpaduKoB, 3a1aHHBIX
dbopMmynamMu
’3 UYrenue rpauKoB peabHbIX bubnuorexa HOK
3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
’4 Urenue rpa(bI:IKOB pealbHBIX
3aBHCHMOCTECH
bubmmorexa [IOK
85 Homsrmue pyniciun httDs://m.edS(])_E).m/ 7141ef06
86 I'paduk dyHkIMN
. . bubnuoreka [IOK
87 Cofictsa dymiumit httns://m.edscﬂ).ru/ 71411078
88 CpoiicTBa QyHKIIHIA bubnmnoreka [JOK
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https://m.edsoo.ru/7f41f1fe

. bu6mmoreka [{OK
89 Juneitnas GpyHKums https://m.edsoo.ru/7f427282
. bu6mmoreka [JOK
20 Jlunciitas QyHKUuA https://m.edsoo.ru/7{427412
91 [TocTpoenue rpaduka TUHEHHOM bubmuorexa [IOK
byHKIMH https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduka TuHEHHON
GyHKIHMH
93 I'paduk dyHkmm y =[x|
94 I'paduk pynkumu y =[x|
KonTponbHas paboTa 1mo Teme
95 "KoopauHnatsl U rpaguku. bubnuorexa [HOK
Oyukuun" / Beepoccuiickas https://m.edsoo.ru/7f41f50a
npoBepouHas paboTa
o | Lo sompomess e/ B 10K
https://m.edsoo.ru/7f429¢c6¢
pabora
[ToBTOpEHNE OCHOBHBIX IMOHSATHH U
97 METOJIOB Kypca 7 Kiacca,
000011IeHNE 3HAHUI
s | Hoomeme oo nonin Busorea 10K
N ’ https://m.edsoo.ru/7f429£32
000011IeHNe 3HAHUI
o | Hooreme coeom nonin Busorea 10K
- ’ https://m.edsoo.ru/7f42a0e0
000011IeH1e 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHATUHN U
100 METOJIOB Kypca 7 Kiacca,

000011IeH1E 3HAHUI

101

[ToBTOpEHNE OCHOBHBIX MOHSITUN U

bub6mmoreka [JOK
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METOJIOB Kypca 7 Kiacca,
0000111eHIe 3HAHUA

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

102

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
000011IeH1Ee 3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/742a900

OBIIEE KOJIMYECTBO YACOB I10

[MPOT'PAMME 102 >
8 KUIIACC
KoJymyecTBo yacoB DJIeKTPOHHBbIE HU(PPOBHIE
Nenn/m | Tema ypoka Beero KontposibHbie | 00pasoBaTe/ibHbIE
padoThI PeCYpChI
1 KBanpaTHbIii KOpeHb U3 YKCIIa 1 bubmorera [IOK
https://m.edsoo.ru/7f42d452
) [TonsiTHe 06 nppanroHAILHOM 1 bubnuorexa [JOK
yuCIie https://m.edsoo.ru/7f42¢caaa
3 JecsaTuunble MPUOTUKECHUS 1
MPPALMOHATBHBIX YUCEI
4 JlecsaTruaHbIe PUOTHKCHHUS 1
UPPALMOHATIBHBIX YHCE
5 JleficTBUTEIbHBIE YHCIIa 1
6 CpaBHEHHE AEHCTBUTEIBHBIX 1
qucell
7 CpaBHeHHE 1EMCTBUTENBHBIX 1
qucen
] Apudmerndeckuii KBaapaTHBIHI 1
KOPEHb
9 YpaBHeHUE BUJA X* = a 1
10 CgoiicTBa apr(pMETHIECKUX 1 bubmuorexa [JOK
KBaJIPATHBIX KOPHEH https://m.edsoo.ru/7f42d862
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CaolicTBa apupMeTUUECKUX

bu6mmoreka [IOK

1 KBaJPAaTHBIX KOpHEU https://m.edsoo.ru/7f42d862
o | Do o oo 10K
’ https://m.edsoo.ru/7f42dd26
KBaJApaTHBIE KOPHHU
o | DS merom B 10K
’ https://m.edsoo.ru/7f42ded4
KBaApaTHBIE KOPHHU
o | Do were Busorsa 10K
’ https://m.edsoo.ru/7f42e0be
KBaIpaTHBIE KOPHHU
5 | Do were Busorsa 10K
’ https://m.edsoo.ru/7f42¢262
KBaJIpaTHBIE KOPHHU
16 CTteneHsb ¢ MeNbIM MoKazaTeaeM bubmorexa HOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch Yuca.
Pa3mepbl 00BEKTOB OKPYIKAIOIIETO
17 Mupa (0T HNEMEHTAPHBIX YACTHII bu6mmoreka [JOK
710 KOCMUYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIHHOCTh TIPOIIECCOB B
OKPYXAaroIeM MHPE
18 CBolicTBa CTEIICHH C IECJIBIM but6mmoreka [{OK
MoKa3aTejIeM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHH C LIETBIM bu6mmoreka [IOK
IIOKa3aTelIeM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHHU C LICJIBIM bubmuoreka [JOK
MoKa3aTejIeM https://m.edsoo.ru/7f435648
71 CBOMCTBA CTEIEHH C IIEIBIM bu6mmoreka [JOK
ToKa3aTejieM https://m.edsoo.ru/7f43599a
2 CBolicTBa CTENEHH C LEJIbIM bubmuoreka [{OK

IIOKa3aTcJIeM

https://m.edsoo.ru/7f435ed6
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KBanparsslii TpEXuieH

24 KBanparsslii TpEXuiieH
25 Paznoxenue kBapaTHOrO bubnuorexa [JOK
TpEXUIeHa HA MHOKHUTEIN https://m.edsoo.ru/7f42£fd38
26 Pa3znoxxeHue KBaJpaTHOIrO bu6mmoreka [JOK
TpEXWIeHA HA MHOXKHUTEIN https://m.edsoo.ru/7f42fd38
| Somemenn o e BuGores 10K
AP . PHH. " ' https://m.edsoo.ru/7f42ec80
KBagparublii TpexuieH
bu6mmoreka [JOK
28 Anrebpanieckas 1pook https://m.edsoo.ru/7f430382
JonmycTuMble 3HaYEHUS
29 MEPEMEHHBIX, BXOSIINX B
anredpandyeckue BbIpaKeHUs
JonycTumMble 3HaYEHUS
30 MEPEMEHHBIX, BXOJIAIINX B
anredpandeckue BoIpakeHUs
31 OCHOBHOE CBOHCTBO bubmuoreka [JOK
anreOpanvecKoi 1podu https://m.edsoo.ru/7f4308e6
. bu6mmoreka [IOK
32 Coxpamerne npodeit https://m.edsoo.ru/7f430a8a
. bubmuoreka [{OK
33 Coxpamerme npodeii https://m.edsoo.ru/7f430144
. bubnuorexa [JOK
34 Coxpamerne npodeii https://m.edsoo.ru/71430f44
s | oo e Busorea 10K
Y A . https://m.edsoo.ru/7f43128¢
anreOpanvecKux apooei
Crnosxenue, BBIYUTaHUE, Butmotexa LIOK
36 YMHOXEHHE U JIeTICHUE

anreOpanvecKux apooei

https://m.edsoo.ru/7f4315c0
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CnoskeHue, BEIYNTAHUE,
YMHOXKEHUE U JICTICHNE

bu6mmoreka [JOK

37 anreOpanvecKux Apooei. https://m.edsoo.ru/7t4318c2
«Mamemamuuecxuti mapaghony
o | Coomeae e BuSorea 10K
. https://m.edsoo.ru/7f431a20
anreOpanvecKux apooei
59| conepmanu anrebpmmmecse BuGmotexa LIOK
https://m.edsoo.ru/7f43259¢
Ipodu
R i — bubmotera LIOK
https://m.edsoo.ru/7f432736
JIpodu
S comepratu amcopumectie ubmotexa LIOK
https://m.edsoo.ru/7f432736
JIpodu
42 KonTponbhas pabota no teme bubnuorexa HOK
"Anrebpanyeckas Apoos" https://m.edsoo.ru/7f431d36
43 KBanpaTHoe ypaBHEeHHE bubmorexa [IOK
https://m.edsoo.ru/7f42eela
44 Hemnonnoe kBagpaTHOE ypaBHEHUE bubmorexa [IOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHOE ypaBHEHUE bubmorexa [IOK
https://m.edsoo.ru/7f42eela
46 dopMyia KOpHEH KBapaTHOIO bubnuoreka [IOK
ypaBHEHUs https://m.edsoo.ru/7f42£158
47 ®dopmyiia KOpHEH KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo0.1ru/7f42{316
48 ®dopMyna KOpHEH KBaIpaTHOIO bubnuoreka IIOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmmorexa [TOK

https://m.edsoo.ru/7{42fef0
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bu6mmoreka [IOK

>0 Teopema Buera https://m.eds00.1ru/7f430076
51 Pemenue ypaBHeHUH, CBOIAIINXCS bu6mmoreka [JOK
K KBaJIpaTHbIM https://m.edsoo.ru/7f43¢c542
57 Pewenne ypaBHeHuUH, CBOASIIMXCS bubnuorexa [JOK
K KBaJIPaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimume apoOHO- bubmuoreka [JOK
palrioHATbHBIC YPAaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme apoOHO- bubnuoreka [IOK
palroOHaIbHbIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TeKCTOBBIX 3a/1a4 ¢ bu6mmoreka [IOK
MOMOILBIO KBa/IPATHBIX YPaBHEHUN https://m.edsoo.ru/7f42{75¢
56 PenieHne TeKCTOBBIX 3a7a4 C bu6mmoreka [JOK
MOMOIIbIO KBAJIPaTHBIX YPaBHEHUN https://m.edsoo.ru/7f42{8f6
57 KonTponbhas padbora no teme bubnunorexa [IOK
"KBaaparHple ypaBHeHH" https://m.edsoo.ru/7f4301{2
JIuHeitHOe ypaBHEHHUE C IBYMS
53 NepEeMEHHBIMH, €T0 rpaduk,
MPUMEPHI PeIlIeHUs] ypaBHEHUH B
EJIBIX YUCIIaX
JIuneliHOE ypaBHEHUE C IBYMs
59 NepeMEHHBIMH, €T0 TpaduK,
MPUMEPHI PEIICHUs] yPAaBHEHUH B
LEJBIX YUCIIax
JIuHeitHoOe ypaBHEHHE C IBYMS
60 NEPEeMEHHBIMHU, €ro Tpaduk,
MIPUMEPHI PEIICHUs] YpaBHEHUH B
ENBIX YUCIIaX
61 Pemenne crucrem ABYX TUHEHHBIX
YPaBHEHHH C JIByMs IEPEMECHHBIMU
62 Pemenue cucrem IBYX JTMHEHHBIX

YpaBHEHUH C IBYMS MIEPEMEHHBIMU
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63

Pemenue cucrem AByX JTMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

64

[Ipumeps! pemienns cuctem
HEJIMHENHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU

65

[TpuMeps! peleHns cucTeM
HEJIMHENHBIX YPABHEHUH C IBYMs
IEPEMEHHBIMHU

66

['padmyeckas uHTEpIpETALIUS
YpaBHCHUSA C ABYMS ICPCMCHHBIMU
Y CUCTEM JIMHEHHBIX YPAaBHEHUM C
JABYMA IICPCMCHHBIMUA

bu6mmorexa [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas uHTEpIIpETALIUSL
YPaBHEHHS C ABYMs IEPEMEHHBIMU
U CUCTEM JIMHEMHBIX YPaBHEHUH C
JBYMsl IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

Pemrenye TeKCTOBBIX 3a7a4 ¢
TIOMOIIIBI0 CUCTEM YPaBHEHUH

69

Pemenne TekcTOBBIX 3a1a4 ¢
IIOMOILBIO CUCTEM YPaBHEHUI

70

Pemrenne TEKCTOBBIX 3a/1a4 C
MTOMOIUIBIO CUCTEM YPaBHEHUM

71

YuciioBbie HEPABEHCTBA U UX
CBOWCTBA

72

I’II/IC.]IOBBIG HepaBeHCTBa U Ux
CBOMCTBA

73

HepaBeHCTBO € 0JIHOM TEpEeMEHHON

74

JInneliHble HEpaBEHCTBA C OJTHON
NIEPEMEHHOI U UX pEIICHNE

bu6mmoreka [{OK
https://m.edsoo.ru/7f42¢692

75

JIvHeiiHbIe HEpaBEHCTBA C OJHOM
IIEPEMEHHOM U UX PELICHHE

bubmuoreka [{OK
https://m.edsoo.ru/7f42¢840

28


https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

JInneliHbple HEpaBEHCTBA C OJTHON

76 NEPEMEHHOM U UX PELICHUE
CucreMbl TUHENHBIX HEPABEHCTB C bubnuoreka [IOK
77 . .
OJIHOM MepeMEHHON U UX pELICHHUE https://m.edsoo.ru/7f42cb88
CucreMbl TUHENHHBIX HEPABEHCTB C bubnuorexa [JOK
78 N 9
OJIHOY TIEPEMEHHOM M MX PEIICHHE https://m.edsoo.ru/7f42cd2¢c
79 Cuctembl TUHEHHBIX HEPABEHCTB C
OJHOU NEPEMEHHON U X PELICHUE
n KCHUE PEIICHUS
80 H;I({)Sﬁpﬂoreo H:;)aielicma U UX bubmorexa [IOK
. o https://m.edsoo.ru/7f42c9¢e4
CUCTEM Ha YHCIIOBOU MPSIMOU
n QKCHHE PELICHUS
81 mjggﬁpHofo H:Ifaielicma U UX bubmorexa HOK
. . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMO
KonTponpHas pabora mo Temam
82 "HepaBenctBa. CucreMbl
ypaBHeHUH"
bu6mmoreka [JOK
83 Momatue dynKimm https://m.edsoo.ru/7f433¢c12
34 O6nacTb onpeaeneHus u bubnmorexa [JOK
MHOKECTBO 3HAUCHUHN HYHKIIUH https://m.edsoo.ru/7f433d84
85 Cnioco0sl 3a1anusi yHKITUN
86 I'paduk pyHkumn
’7 CaoiicTBa QyHKIUH, UX
oToOpaxeHue Ha rpaduke
23 YreHue u mocTpoeHue rpa@uKon
byHKIUI
89 [Tpumeps! rpadukoB GyHKINH,
OTpakaroIIUX peajgbHbIe IPOIECCH
90 DyYHKIMU, OUCHIBAIOLINE MPAMYIO bubmuorexa [JOK

1 00paTHYIO MPOMOPIIMOHAIIbHbBIE

https://m.edsoo.ru/7f434bbc
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3aBUCHUMOCTH, UX TpapuKu

91 lMumepOona
bu6anoreka [IOK
92 T'unepbona https://m.edsoo.ru/7f4343¢e2
bu6mmoreka [JOK
— 2
93 T'paguk pyrKumam y = x https://m.edsoo.ru/71434572
=2 = 3 = V =
94 EEHKEEI)X%;{OEY eLI)J(e;{zIe oY bubmorexa [IOK
- TP N p N https://m.edsoo.ru/7f434d38
YpaBHEHHH U CHCTEM YPaBHEHHI
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
gy | Momompems S s Busorsa 0K
m N https://m.edsoo.ru/7f4371aa
Bcepoccniickas mpoBepoyHas
pabora
o | Lomormesommomnan e/ Busorea 110K
P POBEP https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHHE OCHOBHBIX IMOHATHI U
97 METO/IOB KypCOB 7 U 8 KJIaCCOB,
000011IeHE 3HAHUHA
o | Lomoreme conmos i Busorsa 10K
a yp N ’ https://m.edsoo.ru/7f43736¢
000011IeHHE 3HAHUHA
o | Momameme s oner B 10K
a yp N ’ https://m.edsoo.ru/7f437510
000011IeHNe 3HaHNI
[ToBTOpEHNE OCHOBHBIX IMOHATHI H BuGmorexa 1IOK
100 METOJIOB KYpCOB 7 U 8 KJIaCCOB,

00001IeHNE 3HAHUN

https://m.edsoo.ru/7f4376b4

101

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB KypcOB 7 U 8 KIIacCOB,
00001IeHnE 3HAHUN

bu6mmorexa [JOK
https://m.edsoo.ru/7f436b&8

30


https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
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102

[ToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB KypcOB 7 U 8 KIIaCCOB,
00001IeHnE 3HAHUN

bu6morexa [JOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB 10
I[TPOTPAMME

102

9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

DJIeKTpOHHbIE U (pPOBBIE
o0pa3oBaTe/ibHbIE

pecypcsl

PammonansHEIC Ynca,
HMppAIMOHAJIbHBIE YHCIIa, KOHEYHBIC
1 OCCKOHEYHBIC JICCATUYHBIC IpOOH

MHOXECTBO I€iCTBUTEIBHBIX
YHUCCII, e CTBUTEIIHLHBIC YHCIIa KaK
OCCKOHCUHBIE ACCATHYHBIC ,Z[pO6I/I

B3anmHO o1HO3HaUHOE
COOTBETCTBUE MEK]TY MHOKECTBOM
JEHUCTBUTENbHBIX YHCET U
MHOKECTBOM TOYEK KOOPJIUHATHOMN
MpSIMOU

CpaBHEHHUE JIEHCTBUTENBHBIX YUCEI,
apudmeTHuecKkue AeUCTBHS C
JICHCTBUTEIILHBIMU YHCIIAMHU

[TpubmmxéHHOE 3HaUCHNE
BCJINMYUHBI, TOYHOCTH HpI/I6HI/I)KeHI/I$I

OkpyriaeHue yucen

OkpyrieHue yuce
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[Ipukuaka u OlleHKa pe3yJIbTaTOB

8 BBIYMCIICHUI
9 [Ipuknnaka u oLeHKa pe3yJIbTaToOB
BBIYUCIICHUI
o | e e Pone Bumorer 10K
. ’ https://m.edsoo.ru/7f43bf66
JUHEHHBIM
JIuneiinoe ypaBHeHue. Pemenne
11 ypaBHEHUH, CBOJSAIIUXCA K
JIMHEWHBIM
KBanpatn aBHeHuE. Pemenun
12 ypa;lli)eHH;ec};%n;minzﬂ Ke o bubmorexa LIOK
’ https://m.edsoo.ru/7f43¢c542
KBaJPATHBIM
KBagparu aBHeHue. Pemienn
13 ypalflfeHI/I;eC}gZ))]ﬂHeIHX(e)ﬂ Ke o Bubmiorexa LOK
’ https://m.edsoo.ru/7f43¢542
KBaJPATHBIM
14 bukBagpaTHbie ypaBHEHHS bubmmorexa [IOK
https://m.edsoo.ru/7f43¢3d0
15 bukBangpaTHbie ypaBHEHHS bubmorexa [TOK
https://m.edsoo.ru/7f43¢3d0
[Ipumepsl pelieHns: ypaBHEHH
16 TPEThEN U YETBEPTOU CTENICHEN
pa3yIoKEHUEM Ha MHOXKHUTEIN
[Tpumepsl pelieHns: ypaBHEHH
17 TPEThEN U YETBEPTOU CTEIIEHEU
Pa3yIoKEHUEM HAa MHOXKHUTEIIN
18 Pemenne npoOGHO-paliOHaNbHBIX bu6mmoreka [{IOK
yYpaBHEHHUN https://m.edsoo0.ru/7f43c9b6
19 Pemienue 1po6HO-paliMOHATBHBIX bu6muoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7t43c9b6
20 Pemienue TekCTOBBIX 3a1a4

anre6pqueCKI/IM MCTOJOM
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21

Pemtenne TeEKCTOBBIX 3a/1a4
anreOpanvyecKuM METOJ0M

22

PelnieHre TEKCTOBBIX 3a1a4
aNreOpanIeckKuM METOI0M

23

KonTponbHas padbota no teme
"YpaBHeHus ¢ 0JIHOM nmepeMeHHOon"

24

YpaBHEHUE ¢ IBYMS IEPEMEHHBIMU
U ero rpaduk

but6mmoreka [JOK
https://m.edsoo.ru/7t43d0b4

25

YpaBHeHHE ¢ IBYMs IEPEMEHHBIMU
U ero rpaduk

bubnuoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema ByX JTUHEHHBIX
YPaBHEHMH C IByMsI IE€PEMEHHBIMHU
" €€ penecHue

27

Cucrema 1ByX JTMHEHHBIX
YPaBHEHMH C IByMsI IE€PEMEHHBIMHU
" €€ peleHue

28

Cucrema 1ByX JIMHEHHBIX
YPaBHEHUH C IByMs IIEPEMEHHBIMU
" €€ PEIICHUE

29

Cucrema 1ByX JIMHEHHBIX
YPaBHEHUH C IByMs IIEpPEeMEHHBIMU
U €€ pelIcHue

30

Pemienue cuctem IByX ypaBHEHHH,
OJIHO M3 KOTOPBIX JIMHEITHOE, a
JIpyroe — BTOPOM CTENEHU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d23a

31

Pewrenne cucreM IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHENHOE, a
JIpyroe — BTOPOM CTENEHU

but6mmoreka [JOK
https://m.edsoo.ru/7f43d55a

32

Pewrenne cucreM IByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JINHEIHOE, a
JAPYroe — BTOPOM CTENIEHU

33

Penienne cucteM ABYX YpaBHEHHI,

33


https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
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OJIHO M3 KOTOPBIX JINHEIHOE, a
JIpyroe — BTOPOU CTENEHU

I'padpuueckas uHTEpIIpETALIUS

34 CUCTEMBI YpaBHEHUI ¢ IBYyMsI
MIepeMEHHBIMU
35 Pemenne TekcTOBBIX 3324
anredpandecKuM crocobom
36 Pemenue TekCTOBBIX 3a1a4
anredpandeckuM crnocodom
37 'I'<OHTp0J'II>Ha$I pabora 1o Teme
Cucremsbl ypaBHeHUN"
UrcnoBbie HEPABEHCTBA U UX
38 cBoiicTBa. «Mamemamuueckuu
mapaghony
39 UucoBble HEPABEHCTBA U UX bubmuoreka [IOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
40 Jlunelinble HEPABEHCTBA C OJTHOM bubmuorexa [JOK
NEPEMEHHOMN M MX PEIICHUE https://m.edsoo.ru/7t43af08
JIuHeiiHble HEPaBEHCTBA C OAHOM but6mmoreka [JOK
41 .
MIEPEeMEHHON M UX PEIICHHE https://m.edsoo.ru/7f43af08
JIuneliHble HEPABEHCTBA C OJJHON bubmmoreka [IOK
42 .
MIEPEMEHHON M MX pPEIICHUE https://m.edsoo.ru/7t43af08
43 CI/ICT?MBI J'II/IHeI\/'IHI)‘{X HEPABEHCTB C
OJIHOM NEPEMEHHOM U UX pEeIlIeHHE
44 CI/ICT(EMLI J'II/IHeI\/'IHB\I’X HEPaBEHCTB C
OJIHOW TIEPEMEHHOM M MX PEIICHHE
45 CHCT(EMLI J'II/IHCI\/’IHI)EX HEPaBEHCTB C
OJIHOM MepeMEeHHON U UX pelIeHHe
46 KBanparHble HepaBeHCTBA U UX bubnuoreka [JOK
peleHne https://m.edsoo.ru/7f43b098
47 KBajgpaTHble HEPABEHCTBA U X bubauoreka [JOK
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https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098

penieHne

https://m.edsoo.ru/7f43b21e

KBaI[paTHI)Ie HCPAaBCHCTBA U UX

bubmuorexa [JOK

43 penieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHbie HEpaBeHCTBA U UX
pelnieHue
50 KBagpaTHbie HEpaBeHCTBA U UX
pelieHue
S| epasencrs  croren nepasercrs buGaorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'padmueckas unTeprperanus
52 HEPaBEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IIEPEMEHHBIMHU
53 KonTponbhas padbota no teme
"HepaBenctBa"
54 KBanpatuunas ¢ynkuus, e€ rpadux bubmuorexa [JOK
Y CBOMCTBA https://m.edsoo.ru/7f4396c6
55 KBangparuunas ¢pynkuus, e€ rpapux bu6mmoreka [IOK
U CBOICTBa https://m.edsoo.ru/7f439842
56 KBanparnunas gynkius, e€ rpadux bubnuorexa [JOK
Y CBOWCTBA https://m.edsoo0.ru/7f4399b4
7 | oo roopos sepumne B 10K
’ https://m.edsoo.ru/7f439eb4
napaboJib
o | Mo roopos sepune B 10K
’ https://m.edsoo.ru/7f43a03a
napaboJibl
o | Moo ropos sepumne B 10K
’ https://m.edsoo.ru/7f43alac
napadoJIbl
60 [TapaboJsia, KOOPAMHATHI BEPIIHHBI bubauoreka [IOK
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napaboJibl, OCb CUMMETPUU
napaboibl

https://m.edsoo.ru/7f43a31e

[Tapaboia, KOOpAUHATHI BEPIIUHBI

but6mmoreka [{JOK

61 mapaboisl, 0k CHMMETPUN https://m.edsoo.ru/7f43a526
napadoJIb
[Tapabo:a, KOOpAUHATHI BEPIIHHBI
62 napaboJIbl, 0Ch CHMMETPHUH
napadoJIbI
I'padukn pynkumii: y = kx, y =kx +
63
b, y=k/x, y=x°, y=vx, y=[X|
I'padpuxu ynkumit: y =kx, y =kx +
64
b, y=k/x, y=x*, y=vX, y=|x|
I'paduku pynkumii: y =kx, y =kx +
65 _ T3 o _
b, y=k/x, y=x*, y=vX, y=[x|
I'paduku pynkumii: y =kx, y =kx +
66
b, y=k/x, y=x3, y=vx, y=[X|
I'padpuxu ynkumit: y =kx, y = kx +
67 _ C3 o _
ba y_k/X’ Y_X3a Y=VX, y_|X|
I'paduku pynkmmit: y = kx, y =kx +
68
b, y=k/x, y=x°, y=vx, y=[X|
69 KonrponsHas pabora o Teme bubmmoreka [IOK
"dyukmn" https://m.edsoo.ru/7f43ab84
70 [TonsiTHE YnCI0BOM but6mmoreka [{JOK
10CJIe10BATEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
| e e Busorsa 10K
PEKypper pMY https://m.edsoo.ru/7f43ebda
(dhopMyIoii n-ro uneHa
7 Apudmernueckas u bubnmnoreka [JOK
reoMeTpHuuecKas Iporpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas u bu6mmoreka [JOK

T'COMCTPHUUCCKAA IMPOrpeCCruu

https://m.edsoo.ru/7f43{3b4
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74

@opMyIIbI N-TO YICHA
apu(pMeTHYECKON U
r€OMETPUYECKON ITPOTPECCUH,
CYMMBI [IEPBBIX N YWICHOB

bubnunoreka [JOK
https://m.edsoo.ru/7f43f58a

75

®opMyIIbl N-TO 4ieHa
apudmeTHuecKoit u
T€OMETPUUECKON MPOTPECCHU,
CYMMBI [IEPBBIX N YWICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7{43ef2c¢

76

@opMyIIbl N-TO YICHA
apupMeTHIeCKOn 1
F€OMETPUYECKON ITPOrPECCUi,
CYMMBI IIEPBBIX N YWICHOB

but6mmoreka [JOK
https://m.edsoo.ru/7{4310c6

77

®opmyJibl N-TO WieHa
apudmeTnueckoit u
reOMETPUYECKON MPOrPECCHUid,
CYMMBI NIEPBBIX N YWICHOB

bubnuoreka [JOK
https://m.edsoo.ru/7f43{72¢

78

DopMyIIbl N-T0 YIEHA
apudMeTUIECKON 1
F€OMETPUYECKOU ITPOrPECCUH,
CYMMBI [IEPBBIX N YWICHOB

but6mmoreka [{IOK
https://m.edsoo.ru/7f43{8a0

79

N3o0paxenue 4ieHOB
apu(pMeTHYECKON U
T€OMETPHUYECKON MTPOTrPeECCUi
TOYKAMH Ha KOOPAMHATHOMN
IIJIOCKOCTH

80

N300paxkeHmne 4IeHOB
apupMeTHYECKOn U
T€OMETPUYECKON MTPOTrPeECCUi
TOYKAMH Ha KOOPAMHATHOMN
IIJIOCKOCTH

81

JIMHENHEBIN 1 SKCIIOHEHITUAIbHBIN
pocTt
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82

Cno’kHbIE TPOLIEHTHI

but6mmoreka [IOK
https://m.edsoo.ru/7{43fe0e

83

Cl10KHBIE TPOLEHTHI

bubmmorexa [JOK
https://m.edsoo.ru/7f4401a6

84

KonTponbHas padbota no teme
"UucoBRIE ITOCIIEN0BATEILHOCTH'

bu6mmoreka [IOK
https://m.edsoo.ru/7{f440418

85

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEeMAaTH3alKs 3HaHUH. 3aIkCh,
CpaBHEHUE, JCHUCTBUS C
JICUCTBUTEILHBIMY YHCIIAMHU,
YUCJIOBas IpsiMast

86

[ToBTOpeHue, 0600IIEeHNE 1
cCUCTEMAaTU3alus 3HaAaHUN.
[IpoueHThl, OTHOIIEHUS, IPONOPLIUU

87

[ToBTOpEeHue, 0600mIEeHNE 1
CUCTeMAaTH3aIHsI 3HAHHH.
Oxkpyrienue, mpuoOJIMKEHHE, OIICHKA

88

[ToBTOpeHue, 0600IIeHNE 1
cucTemMaru3anus 3HaHuu. Pemenue
TEKCTOBBIX 3a71a4 apu(PMETHIECKUM
crmocooom

bubmorexa [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaru3anys 3HaHui. Pemenne
TEKCTOBBIX 3a71a4 apu(PMETHISCKUM
CIIocooom

bubmmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHnue, 06001IeHNE 1
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33/1a4 apU(PMETUIECKUM
crmocodom

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

91

[ToBTOpEeHuEe, 0600IIEHNE 1
cucTeMaTu3alus 3HaHuH.
[Ipeobpa3zoBanue aredpandecKux

bub6mmoreka [IOK
https://m.edsoo.ru/7f4441ca
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BI)Ipa)KCHI/II\/II, J0IMYCTHUMBIC 3HAYCHUA

[ToBTOpenue, 0600ImEeHNE 1
CHCTeMAaTH3aIlnsl 3HAHUA.

bubmmorexa [JOK

02 [Ipeobpa3oBanue anredpandeckux https://m.edsoo.ru/7f444364
BBIPXEHHH, JOMYCTHUMbIE 3HAUCHUS
[ToBTOpEeHME, 0000IIEHNE 1

93 cucTeMaTu3alus 3HaHH. bubmmoreka [JOK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7t444612
BBIPAXCHHM, JOMTYCTHMbIE 3HAUCHHUS
[ToBTOpeHnue, 06001IIeHNE 1

94 CHCTEMaTH3allKs 3HAHHH. but6mmoreka [IOK
[IpeoOpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPAYKEHUH, TOMYCTUMbIE 3HAYEHUS
[ToBTOpEeHME, 0600IIEHNE 1
cucremaTusauus 3HaHu. OyHKuuu: bubnmnoreka [JOK

95 o
MOCTPOCHHE, CBOMCTBA U3yUYCHHBIX https://m.edsoo.ru/7t444¢56
byHKIMI
[ToBTOpEeHue, 06001IeHNE 1

96 cucrtemaTusanus 3HaHuil. OyHKIuu: bubnuorexa [JOK
IIOCTPOEHHE, CBOMCTBA U3YyUEHHBIX https://m.edsoo.ru/7f444f44
dbyHKIMI
[ToBTOpeHue, 0600IIEeHNE 1
cucremarusanus 3HaHu. OyHKuuu: bu6nuoreka [JOK

97 o
MIOCTPOEHHE, CBOMCTBA U3YUEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpEeHME, 0000IIEHNE 1
cucremaTusauus 3HaHuil. OyHKIHUM: bubmmoreka [JOK

98 o
MTOCTPOCHHE, CBOMCTBA U3yUYCHHBIX https://m.edsoo.ru/7t4452e6
byHKIMI
[ToBTOpEHwME, 06061LI€HI:I€ u Bubsmorexa [IOK

99 CUCTEMaTU3alMs 3HaHUM.

['paduueckoe pelnieHue ypaBHEHHUI

https://m.edsoo.ru/7f445516
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1 UX CUCTEM

[ToBTOpenue, 0600IIEHNE 1
cUcTeMaTH3aIus 3HAHUH.

100 I'padnueckoe pemienne ypaBHeHU !
U UX CUCTEM
101 HtoroBasi KOHTpoJbHas paboTa 1
102 O606HvleHI/Ie U CUCTEMAaTHU3alUs 1
3HAHUU
OBILEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

7 KJIACC

Kon
NpoBepPsAEeMOro
pe3yjabTara

IIpoBepsiemMble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

1

Yucna U BEIYUCICHUS

1.1

BBIHOJ'IHHTB, coyucrasa YCTHBIC n IIMCBbMCHHBIC HpI/IéMH,
apI/Id)MeTI/I‘-ICCKI/IC I[ef/’ICTBI/ISI C pallMOHAJIbHBIMHA YHCJIaMHU

1.2

HaXO,[[I/ITB 3HAYCHUA YUCIIOBBIX BBIpa)KeHHﬁ, MMPUMCHSATH
pa3HO0Opa3HbIe CIIOCOOBI M MPUEMBI BBIYUCIICHHS 3HAYECHUN JAPOOHBIX
BBIPXEHUH, COJIep KAIUX OOBIKHOBEHHBIC U ICCATUIHBIC IpOOU

1.3

[lepexoguts OT omHON GOpMBI 3amUCH  YUCENl K  JpPYyroi
(mpeoOpa3oBBIBaTh  JECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JIECATUYHYIO ApOOb)

1.4

CpaBHUBATh U YIIOPSIOUMBATh PAllMOHAIBHBIE YHCIA

1.5

OkpyriasTh yucia

1.6

BpINONHATE NPUKUAKY M OLICHKY DPE3yJbTaTa BBIYHMCICHUN, OLEHKY
3HaYCHUM 4YMCIOBBIX BBIPAXCHUNM. BBIMONHATE nmelcTBHA €O
CTENEHSAMHU C HaTyPAJIBbHBIMHU [TOKA3aTEISIMU

1.7

[IpumeHsaTh NpU3HAKM JEIMMOCTH, PA3JIOKEHHE HA MHOXUTENIU
HaTypaJIbHbIX YHCEI

1.8

Pemate  NpakTHKO-OPUEHTHpPOBAHHBIE  3aJa4M, CBA3aHHBIE C
OTHOLLEHUEM BEJINYUH, MIPONOPLUOHAIBHOCTHIO BEJIINYUH,
IIPOLEHTAMH, HWHTEPIPETUPOBATh pE3yNbTAaThl pPEIICHUA 3a1a4 ¢
y4E€TOM OTpaHUYCHUH, CBSA3aHHBIX CO CBOMCTBAMHU PAacCCMATPUBACMBIX
00BEKTOB

Anrebpanyeckue BbIpaKeHHUsI

2.1

Ucnonp3oBath anredpandyeckyr0 TEPMHHOJOTHIO M CHMBOJIHKY,
IPUMEHSTH €€ B IPoLIecce OCBOEHHsI yUeOHOTo MaTepuaa

2.2

Haxoguts 3HaueHus 6YKB CHHBIX BBIpa)KCHI/Iﬁ Ipu  3aJaHHbIX
SHAYCHHUAX MMEPCMECHHBIX

23

BreimmoaHsaTh Hp606paSOBaHI/I$I OCJIoro  BBIPpAXCHUA B MHOTI'OYJICH
IMPUBCACHHUCM HO,Z[O6HBIX ClIaraCMbIX, paCKpPbITHEM CKOOOK

24

BBINONHATE yMHOXKEHHE OAHOWIEHA HA MHOTOYICH M MHOTOWIEHA Ha
MHOTOWIEH, NPUMEHATh (OpMyYJIbl KBajapara CyMMbl M KBajpara
pa3sHOCTH

2.5

OcymecTBIATh Pa3aoKeHNe MHOTOWIEHOB HA MHOKUTEIH C ITOMOIIBIO
BBIHECEHHSI 32 CKOOKHM OOIIEro MHOXHTENS, TPYIITHUPOBKHU ClIaraeMbIX,
IpUMEHEHHUs (OPMYJI COKPAILIEHHOTO YMHOKEHUS

2.6

HpI/IMCHSITI) HpCO6p330BaHI/I$I MHOT'OYWICHOB JJIsI PCIICHUA PA3JIMYHBIX
3aa4 U3 MaTCMAaTUKHU, CMCIKHBIX IIPECAMCTOB, U3 peanLHoﬁ IIPaKTUKH

2.7

Mcnonp30BaTh CBOWCTBA CTENEHEH C HATYPaJbHBIMHU TOKa3aTEIISIMU
JUTsl IpeoOpa30oBaHusl BRIPAKCHHI




YpaBHEHHMsI 1 HEPABEHCTBA

3.1

Pemwlate JsMHEVHBIE YpaBHEHHs C OJHOW NIEPEMEHHOW, NPHUMEHSA
IIpaBWJIa MIEPEX0/A OT UCXOJHOTO YPaBHEHHS K PAaBHOCWIBHOMY €MY.
[IpoBepsTh, ABIAETCA JIU YUCIO KOPHEM YPAaBHEHHUSI

3.2

[IpumensTe rpaduyeckue METOIbl TPU  PEIICHUH JIMHEHHBIX
YPaBHEHUI U UX CUCTEM

3.3

[TonGupath mpuMepsl Map Yucen, SIBISIOUIMXCSA pelIeHHeM JTHHEHHOT0
YpaBHEHUS C ABYMSI IEPEMEHHBIMU

3.4

CtpouTth B KOOPAMHATHOHN TNIOCKOCTH Irpa)uK JTMHEHHOTO ypaBHEHUS C
JIBYMsI MEPEMEHHBIMU; TMONb3YysICh TI'padUKOM, NMPUBOAUTH MPUMEPHI
pelIeHUs] ypaBHEHUS

3.5

Pemiate cuctemsbl ABYX JUHENWHBIX YPABHEHHH C JBYMs IEPEMEHHBIMU,
B TOM YHCJIC TpaQUIeCcKu

3.6

CocTaBnsTh U pemarh JUHEHHOE ypaBHEHUE WIM CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCIOBHIO 3a7a4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 33aJa41 ITOJYYEHHBIN pe3yJIbTar

Koopaunats! u rpaduku. OyHKIMHA

4.1

N300paxaTh Ha KOOPIMHATHOM MpPSIMON TOYKH, COOTBETCTBYIOIIHE
3aJaHHBIM KOOpIMHATaM, JIy4H, OTPE3KH, HHTEpBajbl, 3alUCHIBATh
YHCIOBBIC TPOMEKYTKH Ha alTreOpanveckoM s3bIKe

4.2

OTMeuaTp B KOOPAMHATHOMW IUIOCKOCTH TOYKH MO 3aJaHHBIM
KOOpPJIMHATAM

43

Ctpouts rpaduku nuHeiHbIX QyHKIMH. CTpouth rpaduk QyHKIUH Y
= [x]

4.4

OmnuceIBaTh C INOMOIIBIO (I)YHKL[I/II\/’I HN3BCCTHBIC 3aBUCUMOCTHU MCKIY
BCJIMYMHaAMHU: CKOpPOCTb, BpEMs, pacCTOIHHUE, LICHY, KOJIUYCCTBO,
CTOMMOCTD, IPOU3BOAUTCIIbBHOCTL, BPCMH, 00BEM pa60TH

4.5

Haxoauth 3HaueHue GyHKIMH 10 3HAYCHUIO €€ apryMeHTa

4.6

[Tonumate rpaduueckuil crmoco0d TpPEACTaBICHHUS U aHaIHM3a
UHPOpPMALIMK, W3BJIEKaTh M WHTEPHPETHPOBATH HWHPOPMALHUIO U3
rpauKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEM

8 KVIACC

Kon
NpoBepPsSIeMOro
pe3yJabTara

IIpoBepsiemble MpeAMeTHBbIE Pe3y/IbTAThI OCBOCHHSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHus

1

Yucia U BLIUMCIIEHUSA

1.1

Hcnonp3oBarh  HayalbHbIE  IPEACTABICHHS O  MHOXKECTBE
JEMCTBUTEIIBHBIX YHMCEN JJII CPABHEHUS, OKPYIJVICHHS] U BBIYHUCIICHUH,
u300pakaTh JCUCTBUTENbHBIE 4YHCIA TOYKAMH HA KOOPJMHATHOU
IPSIMOiA

1.2

[IpumensTs mOHATHE  apUPMETHYECKOTO  KBAAPATHOTO  KOPHS,
HaXOJIUTh KBaJpaTHble KOPHHU, MHCIOJB3ysl MpPH HEOOXOAMMOCTU
KaJIbKYJISITOP, BBIIOJIHATH NpeoOpa3oBaHMs BHIPAKEHUH, COAEpKAIIUX
KBaJIpaTHbIE KOPHU, MCIIOJIb3Ysl CBONCTBA KOPHEH

1.3

Hcnonp30BaTh 3amucd  OOJBIIMX M MAaJbIX YHCEI C IIOMOIIBIO

42




JIECATUYHBIX Apo0eit u creneHeit uncna 10

AnreGpanyeckue BbIpaKeHUsI

2.1

HpI/IMeHSITI) IOHATHUC CTCICHU C 1CJIbIM IIOKAa3aTCJICM, BBIIIOJHATH
npeoGpa30BaHH51 BLIpa)KeHPIﬁ, coacpKalmx CTCIICHU C LOCJIbIM
IIOKa3aTcjIcM

2.2

BBINONHATE ~ TOXAECTBEHHbIE  MPEOOpPA30BaHMUSA  PALMOHAIBHBIX
BBIDAKCHUH HA OCHOBE MpPaBWJI JCHCTBUII HaJl MHOTOYICHAMH |
anreOpandecKuMu Ipo0sMu

23

PacknaapiBaTh KBAAPATHBIA TPEXUICH HA MHOKUTEIIHN

24

[IpumensTh nmpeobpa3zoBaHUsl BBIPAKEHUH I pEIICHUS pa3IMYHbIX
3a]a4 U3 MaTeMaTUKU, CMEXHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU

YpaBHEHHs 1 HEPABEHCTBA

3.1

Pemwate nMHENMHBIE, KBaApaTHbIE YPAaBHEHUS M PalUOHAIBHbBIC
YPaBHEHHUs, CBOIAIIMECS K HUM, CUCTEMBI JIByX YPaBHEHHH C IByMs
IIEPEMEHHBIMU

3.2

[IpoBomuTh mpOCTEWIINE MCCIEIOBAHHUS YPAaBHEHUH M CUCTEM
ypaBHEHMH, B TOM 4HClIeé C DPUMEHEHHEeM TIpapUuecKux
IpEJCTaBICHUN (yCTaHaBIMBATh, UMEET JIM ypAaBHEHUE WIH CHUCTEMA
YPaBHEHUH peLIeHHUs], €CIIM UMEET, TO CKOJIBKO, U Ipoyee)

33

[lepexomuTs OT cnoBecHOM (HOPMYJHMPOBKM 3amadyd K  e€
anreOpanyeckod MOJETH C IMOMOIIBIO COCTAaBJIICHUS YpaBHEHHs WU
CUCTEMBbl YpaBHEHMI, WHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J1a4¥ ITOJIYYECHHBIN pe3yJIbTaT

3.4

[IpumeHATH CBOMCTBA YKCIIOBBIX HEPABEHCTB ISl CPABHEHMUS], OLICHKH,
peliaTh JUHEHHbIE HEPABEHCTBA C OJHON NMEPEMEHHOM M MX CUCTEMBI,
naBaTh  rpaduueckyr0  WUIIOCTPAllMI0O  MHOXKECTBA  pEIICHUN
HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB

DyHKIMHU

4.1

[Torumarh © HCIIONB30BaTh (DYHKIIMOHAIBHBIE TIOHATHS U SI3BIK
(TEpMHHBI, CHUMBOJHMYECKHE O0O003HAYCHUS), OIPEICNIATh 3HAYCHUE
(GYHKIIUM TI0 3HAYCHUIO apTyMEHTa, OINPEACIsATh CBONCTBA (YHKIIUU
1o e€ rpaduKy

4.2

Ctpouts rpaduku 37eMEeHTapHbIX PYHKIHMHA BUA!

y =k/x

v =kix
, Yy =X3,y =X, y = |X|, OnUChIBaTh CBOMCTBA YHCIOBON (DYHKIMH TIO €&
rpaduky

9 KJIACC

Kon
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peIMeTHBIE Pe3yJabTATHI 0CBOEHUS] OCHOBHOM
00pa3oBaTeILHON MPOrpPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1

Yucna 1 BEIYUCIIEHUS

1.1

CpaBHI/IBaTI) U yHnopsasaoduBaTh pPANUMOHAJIBHBIC W HWpPpalUMOHAJIBHBIC
qucjia

43




1.2

BoinonuaTe apupmeTHueckue NEeHCTBUS C palMOHAJIbHBIMU YUCIIAMU,
couderast yCTHbIE U MHUCBMEHHBIC IIPUEMBI, BBIIIOJIHATh BBIUYUCICHUS C
VPPALMOHAIBHBIMU YU CIIAMH

1.3

Haxonnuth 3HaueHusl cTeneHel ¢ LEJbIMU IOKAa3aTelsIMU U KOPHEW,
BBIYMCIIATHh 3HAUYCHUS] YUCIIOBBIX BRIPAKCHUHN

1.4

OKpyrATh AEMCTBUTENBHBIE YUCIA, BBIIOJIHATh IPUKUIKY pe3ysIbTaTa
BBIYMCIICHH, OLICHKY YMCJIOBBIX BBIPAKEHUMN

YpaBHEHHUs U HEPABEHCTBA

2.1

Pemate  nuHEWHbIE W KBaJpaTHbIE YpaBHEHUS, YypPaBHEHUS,
CBOJISILIIMECS] K HUM, IPOCTENIIINE IPOOHO-pallMOHANIbHbIE YPABHEHHUS

2.2

Pemate cucreMsl 1ByX JIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU
U CUCTEMBI JIBYX YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIIACTCS
JIMHENWHBIM

23

Pemate TekcTOBBIE 3a7aud aAIreOpanuecKUM CIIOCOOOM C TOMOIIBIO
COCTaBIICHUS] YpaBHEHUS WIIM CUCTEMbl JABYX YpaBHEHHH C IByMs
MNEPEMECHHBIMU

2.4

[IpoBoauTh mpoOCTEWIINE MCCIEIOBAHHUS YPAaBHEHUH M CUCTEM
ypaBHEHMH, B TOM 4YHUClIEé C HpPUMEHEHHEeM TIpapuuecKux
IpeJICTaBICHUN (HallpuMep, yCTaHABIMBaTh, UMEET JI YpPaBHEHHUE WU
cucTeMa YpaBHEHUH pelieHusl, €ClIM UMEET, TO CKOJIBKO)

2.5

Pemate  nMHEHbIE  HEpPaBEHCTBA, KBAJApPAaTHBIE  HEPABEHCTBA,
nU300paxkaTh pEIICHUE HEPABCHCTB HA YUCIIOBOW MPSIMOM, 3alHUCHIBATh
pelIeHre C MOMOUIbI0 CUMBOJIOB

2.6

Pemarp cucTeMbl JHHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKIIIOYAIONINE KBAJAPAaTHOE HEPABEHCTBO, HU300pa)xarh peIICHUE
CHUCTEMbl HEpaBEHCTB Ha UYMCJIOBOM MPSMOIi, 3alMCHIBATh PELICHHUE C
MOMOILIbI0 CUMBOJIOB

2.7

Hcnons3o0BaTh HCPABCHCTBA IIPpU PCIICHHUH PA3JIMYHBIX 3a1a4

DOyHKIMU

3.1

Pacnosnasarte GYyHKIIMM ~ W3y4YEHHBIX  BUJIOB. IToka3bIBaThL
CXEMAaTUYECKH PACIIONIOKCHIE Ha KOOPIUHATHON TUIOCKOCTH TpaduKoB
bynkuii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTHU OT
3Ha4eHUH K03 (PUIIMEHTOB, ONMCHIBATh CBOMCTBA (PYHKIIUI

3.2

[Toka3piBaTh CXEMATUYECKHM PACIONIOKCHHE HAa  KOOPAWHATHOU
I0CKOoCTH TpadukoB PyHKIMN BuAa y = VX, y = |X| ¥ omuChIBaTh
CBOICTBa (PYHKIIHIA

3.3

Crpouth u wu300pakaTb CXeMaTUYEeCKH TpaduKu KBaJIpPaTHYHBIX
(GyHKIMA, OMHCHIBATH CBOWCTBA KBAAPATUYHBIX (QYHKIMA 1O WX
rpadukam

34

Pacno3naBate KkBajpaTuuHylo (yHKIUIO 10 (Gopmyse, NPUBOIUTH
NpUMEphl KBAJPAaTUUYHBIX (QYHKIUN M3 peasbHON >KHU3HH, (PU3UKH,
TE€OMETPUH

ApI/I(l)MCTI/I‘{eCKaSI U IrCOMETPUYICCKAsAd MMPOIrpeCCumn

4.1

Pacno3naBath apupMETHYECKYI0 U TEOMETPUYECKYIO TIPOTPECCUU TIPH
pa3HbIX crioco0ax 3aJaHus

4.2

BhITIONTHATE BBIYUCIICHUSI C WCIONB30BaHUEM (OPMYJI 7-TO UJICHA
apuMeTHYeCKOil U reOMeTPUUECKON MPOTPECCHil, CyMMBbI NEPBBIX N
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YHJICHOB

N3006paxaTh uaeHbl NOCIEA0BAaTENbHOCTH TOYKAMU Ha KOOPIAUHATHON

4.3

IUIOCKOCTH

Pemate 3a7aun, cBi3aHHBIE C YMCIOBBIMH IOCJIEJOBATEIBHOCTAMH, B
4.4 TOM 4HCI€ 3aJauyd W3 PEaJbHOM JKM3HM (C HCIOJIb30BaHUEM

KaJIbKYJISITOPa, HUGPOBBIX TEXHOJIOTHI)

IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KIIACC
Koa IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Yucna u BBIUUCICHUS
Jpobu OOBIKHOBEHHBIE W JECATHUYHBIC, TIEPEX0] OT OMHON (OpMBI 3amucu
1.1 npobeit k napyroil. [loHsTHE panMOHAIBLHOTO 4YHCHA, 3alMCh, CPAaBHEHHUE,
YIOPSAI0YMBAHUE PAIIMOHAIIBHBIX YHUCEI
12 ApudmeTnueckue ASUCTBUS C pallMOHAIBHBIMU UKciIaMu. Perienue 3a1au u3
peabHOM MPAaKTUKU HA YacTH, HAa IpoOu
13 CreneHb ¢ HaTypaJibHBIM TIOKa3aTelieM: OIpejelieHne, MpeoOpa3oBaHKe
BBIPQXCHHUI Ha OCHOBE ONpeeNieHus], 3aUCh OOJIBIITUX YHCEell
14 [IpolieHTsl, 3amuch MPOLEHTOB B BUAE ApoOU U ApoOU B BUJE MPOICHTOB.
] Tpu OCHOBHBIE 3a1a4M HA IPOLIEHTHI, PELICHUE 33/1a4 U3 PEAIbHON IPAKTUKH
15 [IpuMeHeHne mNpU3HAKOB  ACIUMOCTH, PA3JI0KEHHE HAa  MHOXKHUTEIH
HaTypaJIbHbIX YHCEI
16 PeanbHple  3aBUCMMOCTH, B TOM  YHCclIe TpsMas W oOparHas
MPONOPLUUOHAIBHOCTH
2 AnreOpanyecKue BhIPAKCHHUS
21 [IepeMeHHbIE, UMCIIOBOE 3HAUEHUE BBIPAXKEHUS C NEpeMEHHOM. JlomycTrumbie
3HAYCHMSI IEPEMEHHBIX
29 [IpencraBneHne 3aBHCHMOCTH MEXAYy BEIUYMHAMH B BHIE (OPMYIIBL
' Boruncnenus o gopmynam
23 [IpeoOpa3oBanne  OYyKBEHHBIX  BBIPAKEHHH, TOXXKIECTBEHHO  paBHbBIE
BBIPKECHHUS
2.4 CBoiicTBa CTENEHU C HATYpaJIbHBIM IMOKAa3aTEIEM
25 Onnounensl 1 MHOrousieHbl. CreneHnb MHOTOwIeHa. ClokeHHne, BbIUUTAHUE,
YMHO)KCHHE MHOTOUYJICHOB
26 DopMyIIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaAPaT CYMMBI M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaapaToB. Pa3nokeHne MHOrOYJI€HOB HA MHOKUTEIN
3 YpaBHeHUst
31 VYpaBHEeHUE, KOpPEHb YPaBHEHHA, TNpaBuiIa peoOpa3oBaHus ypaBHEHMUS,
PaBHOCWJIBHOCTh YpaBHEHUMN
39 JIuneliHoe ypaBHEHUE C S),Z[HOﬁ HepeMe}iHoﬁ, YUCJIO KOpPHEW JIMHEWHOIO
YPaBHEHUS, PEIICHNE JIMHEWHBIX YPaBHEHUU
33 CocraBnenue ypaBHevHHﬁ M0 YCIIOBHIO 3a7aun. PemeHne TeKCTOBBIX 3a/1ad C
MOMOIIIbIO YPaBHEHHI
34 JIuHeiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
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Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pemenue

3.5 CHCTEM YypaBHEHUH CHOCOOOM IMOJCTaHOBKHU. IIpumepsl pemeHust TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaguku. @yHkuuu
4.1 KoopanHara Touku Ha npsMoi
49 I’II/ICJIO]ELIG IIPOMEXKYTKH. PaccTossHre Mexy IByMs TOYKaMU KOOPIMHATHOM
npsIMOi
43 [IpsimoyronbHas CHCTEMa KOOPAMHAT, OCH Ox u Oy. Abcumcca U opauHaTa
TOYKHU Ha KOOPJMHATHOM MJIOCKOCTHU
44 [Ipumepsr I‘pil(l)HKOB, 3amaHHbIX (popmyrnamu. UteHne TpaduKOB peanbHBIX
3aBUCHUMOCTEN
4.5 [onstue pynkuuu. I'papuk ¢pynkuuu. CoiicTBa pyHKUIMN
4.6 JIuneiinas pynkus, e€ rpaduk. I'padux Gynkmm y = [X|
47 Fpaqmqecicoe pELICHHE JIMHEWHBIX YPAaBHEHHM MW CHUCTEM JIMHEWHBIX
YpaBHEHUN
8 KUIIACC
Kon ITpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna u BBIYUCIECHUS
11 KBampatuelii kopenb u3 umcna. [loHatne 00 HppalLMOHAIBHOM YHCIIE.
JecsaTuunple puOIMKEeHHs] UPPALIMOHAIBHBIX YHCEI
CpoiicTBa apuMeTHUECKUX KBaJIPATHBIX KOPHEH W WX MPHUMECHCHHE K
1.2 MpeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUI W BHIYHCICHUSM. JeHCTBUTENbHbBIE
qucia
1.3 Crenenb ¢ 1eNBIM MoKasaTeneM 1 e€ cpoiicTBa. CTaHaapTHas 3alKch YUcia
2 Anrebpanyeckue BhIpaXKeHUs
2.1 KBagparublii TpéxuiieH, pa3ioKeHUe KBAIPATHOTO TPEXWICHA HA MHOXUTEIN
2.2 AnreOpanueckas qpoob. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 Crno)xeHue, BBIYMTAHHUE, YMHOKCHHE, JCIICHUE alreOpandecKux apooei
2.4 PanmonanpHblie BRIpAKEHUS M UX TIpeoOpa3oBaHue
3 YpaBHEHHUS U HEPABECHCTBA
31 KBanpatHoe ypaBHenue, ¢(opmyna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
) Teopema Buera
3.2 Pelienue ypaBHeHHH, CBOAAIIMXCS K JIMHEMHBIM U KBAIPATHBIM
33 [Tpocreiimue qpoOHO-pallMOHATLHBIE YPABHEHUS
I'padmyeckas uHTEpnpeTanysi ypaBHEHUI C ABYMs MEPEMEHHBIMU U CHUCTEM
34 JIMHENHBIX YPaBHEHUH C JBYMs NepeMeHHbIMU. [IpuMepsl pemenus cucreM
HEJIMHENHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU
3.5 Pemenrie TeKCTOBBIX 3aj1a4 alredpandeckuM crnocooom
3.6 UucnoBble HEPABEHCTBA M MX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0JITHOM ITEpEMEHHOM
3.8 PaBHOCHJIBHOCTh HEPaBEHCTB
3.9 JluHeiiHble HEpaBEHCTBA C OJJHOW MEPEMEHHOMN
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OAHON EPEMEHHOM
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4

OyHKIMHU

[Tonsitme  ¢ynkmuu. OOIACTh ONpENEICHUS W MHOXKECTBO 3HAYCHUN

4.1 9
byskiun. CrnocoOs! 3aganus pyHKIUN
4.2 I'paduk dynkmmu. Utenue cBoiCcTB QyHKIMH 10 € rpaduky
4.3 [Tpumeps! rpadukoB PYHKITUH, OTPAKAIONMIUX peaIbHbIE MPOIECChI
44 OyHKIMK, OIUCHIBAIOIIME NPSIMYI0O U OOpaTHYIO MpPOMOPLUOHAIBHBIE
) 3aBHCHMOCTH, UX TpaduKu
4.5 OyHkumu y =x? y = x?
4.6 OyHKIMH Y = vX, y = |X]|
4.7 ['padpuaeckoe penieHue ypaBHEHHN H CHCTEM YpaBHEHUMH
9 KIIACC
Kon IIpoBepsieMblii 3JI€MEHT COAEePKAHUS
1 Yucia v BBIYUCICHUS
11 ParonanbHble uucnia, HWppalOHATBHBIE YWCIA, KOHEYHbIE M OECKOHEYHBIe
JIeCATUYHbBIE TPOOU
MHOX€eCTBO AEHCTBUTEIBHBIX YNCEN, JCHCTBUTEIBHBIC YUCIIA KaK OECKOHEUHBIE
12 JecsTHUUHBIE ApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
JEHCTBUTENBHBIX YHCEN U KOOPAMHATHOM npsiMoil. CpaBHEHHE JEHCTBUTENBHBIX
quCell
1.3 Apudmernaeckue ASUCTBUS C ACHCTBUTEILHBIMH YHCIAMHU
W3mepenus, npuOnmkeHus, olleHKH. PazMepsl 00bEKTOB OKpY:KAIOIIEro MHpa,
14 JUTUTEIILHOCTh TPOIIECCOB B OKpyXkaromem wmupe. [IpubnmxkEHHOe 3HaYeHUE
BEJIMUMHBI, TOYHOCTH MpuOmmkenus. Oxpyrinenue yucen. [Ipukuaka u oreHka
pEe3yIAbTAaTOB BBIUMCICHUN
2 YpaBHEHHUs 1 HEpAaBEHCTBA
2.1 YpaBHEHUsI C OJTHOW [IEPEMEHHOM
2.2 JIunelHoe ypaBHeHHUE. PellieHne ypaBHEHUH, CBOASIINXCS K JINHEUHBIM
2.3 KBaspaTHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOSIIIIMXCS K KBAJIPATHBIM
24 BI/IKB"a,Z[pa:'[Hoe YPaBHEHHE. [Ipumepbl pellleHUs ypaBHEHUM TpeTbed U
4eTBEPTOU CTENEHEH Pa3yioKEeHUEM Ha MHOKUTEIU
2.5 Pemenne npoOHO-pallMOHAIBHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHUI
2.7 YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 PemeHue cucreM JBYX JJMHEHHBIX YPaBHEHUN C ABYMSI IEPEMEHHBIMU
29 PemeHUI/Ie CHUCTEM JBYX YPaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe —
BTOPOM CTENEHU
2.10 ['padmyeckast HHTEpIpETAIlMsl CUCTEMbBl YPaBHEHUH ¢ IBYMsI IEpEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 337a4 aare0OpanyecKuM cnocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne TMHENHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOM
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM
2.15 KBajipaTHbIC HEpaBEHCTBA
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I'paduueckass wHTEpHpeTanis HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs

2.16
epEMEHHBIMU
3 DyHKIUU
31 KBanpatnunas ¢ynkums, e€ rpaduk u cBoiictBa. [lapabGona, koopAauHATHI
BEPIINHBI 1apadoJibl, OCb CHMMETPHUH MTapadoJIb
3.2 ['paduku pyukuuii y=kx, y=kx+b u ux cBoiicTBa
3.3 I'paduku PyHkmi y=k/x, y = x> 1 UX CBOMCTBA
3.4 ['paduku GyHKIUH , U UX CBOHCTBA
4 YucioBble OCIEI0BATENbHOCTH
41 Omnpenenenue U crnocoObl 3aJaHUsl YUCIOBBIX MOCIENI0BATEIbHOCTEH. 3amaHue
MOCJICAOBATEIIHPHOCTH PEKYPPEHTHOU hopMysiol U GopMYJIOi #-TO YIeHA
49 Apudmernueckass mnporpeccus. Dopmynel  n-ro  wieHa apu(pMeTHUECKOH
IIPOTrPECCUU, CYMMBI NIEPBBIX 71 YJICHOB
43 I'eomeTpuueckass mnporpeccus. DPopmMysbl #n-TO  4WiI€HA T'E€OMETPUUYECKOM
MIPOTPECCUU, CYMMBbI MIEPBBIX 71 YJICHOB
4.4 W3o0paxxenne wieHOB apuU(PMETHUECKOM U TIeOMETPUYECKOH IMpOrpeccHii
TOYKAMU HAa KOOPJAMHATHOM MJIOCKOCTH. JIMHEHHBIN U SKCITOHEHIIMAIbHBINA POCT
4.5 Crno’xHble MPOLIEHTHI

INPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon
nposep
S1eMOro
TpeOoB
aHus

IIpoBepsiembie TPeOOBAHNS K MPEIMETHBIM Pe3yJIbTATAM OCBOEHHUS
OCHOBHOIi 00pa30BaTeJILHOI MPOrPaMMbI OCHOBHOTI'O 001[er0 00pa3oBaHusA
Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHIATUSIMH: MHOXECTBO, IIOJIMHOKECTBO, ONEPALIUU HAJ
MHO’KE€CTBaMHU; YMEHUE ONEpUPOBAThH MOHATUSAMU: Tpad, CBsI3HBIN rpad, AepeBo,
UK, TPUMEHSTh UX TPHU PEIICHUH 3aJa4d; YMEHHE UCIIOJIb30BaTh rpaduieckoe
MIPEACTABICHUE MHOXECTB /JIs1 ONIMCAHMS PEabHBIX MPOLECCOB U SIBJICHUN, IPU
pelIeHUH 331a4 U3 IPYTHX YYEOHBIX TPEIMETOB

YMeHue onepupoBaTh TOHATHSIMHU:  OINpEJEIeHUE, aKCuoMa, Teopema,
JIOKa3aTeIbCTBO; YMEHUE PACIO3HABaTh MCTUHHBIE W JIO)KHBIC BBICKA3BIBAHMS,
MPUBOJAUTH IIPUMEPBI U KOHTPIPHUMEPEI, CTPOUTH BHICKA3BIBAHUSA U OTPULIAHUS
BBICKA3bIBaHUH

YMeHne omnepupoBaTh MOHATUSMU: HATYPAIbHOE YHCIIO, MMPOCTOEC U COCTaBHOE
YUCJIO, JEIUMOCTh HATypajbHBIX YMCEJ, MPU3HAKU JIETUMOCTH, IIEJ0€ YHUCIIO,
MOMYJIb YHCIia, OOBIKHOBEHHAs JAPOObh U JACCATHYHAS IPOOb, CTAHIAPTHBIN BH]
quclia, PpAlMOHAIBHOE YHCIO, HWPPALMOHAIBLHOE YHCIO, apupMETHICCKHIA
KBaJPaTHBIA KOPEHb; YMEHHE BBITIOJNHSITH EUCTBHS C YUCIAMH, CPAaBHUBATh U
YHOOPSIIOUMBATh YMCIA, MPEACTABIATh YKCIa Ha KOOPAMHATHOM MpPsIMOIA,
OKPYTJISITh YHCIIA; YMEHHUE JeNIaTh MPUKHUAKY U OIEHKY PE3yJIbTaTa BRIYUCICHUHN

YMeHue ornepupoBaTh TMOHSATHUSMU: CTENEHb C IEIbIM  TOKa3aTelieM,
apudmeTnyecKuil KBaJIpaTHBI KOpeHb, MHOTOYJIEH, airedpandeckas ApoOb,
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TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEeHH OO0Jblle €IWHUIIBI;
YMEHHUE BBINOJHATh pacy€Tsl o GopmysiaM, mpeoOpa3oBaHus LENbIX, APOOHO-
palOHaIbHBIX BBIPAXKEHUN U BBIPAXKEHUI C KOPHAMHU, Pa3sIoKeHUE MHOTOUJIeHA
Ha MHOXXMTEJIH, B TOM YHCJIE C HCIIOJIb30BaHUEM (DOPMYJT pa3HOCTH KBaJAPaToB U
KBaJipaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh NOHATUSMH: YHCIOBOE PABEHCTBO, YPABHEHUE C OOHOU
[IEPEMEHHOM, YHCIIOBOC HEPABCHCTBO, HEPABCHCTBO C IEPEMEHHOW; YMEHHE
pelmiate JIMHEHHbIE W KBaJpaTHblE ypaBHEHUs, JpOOHO-pallMOHAIbHbBIE
YpPaBHEHUs C OJHOM IEPEMEHHOW, CHUCTEMBbI [BYX JIMHEHHBIX YpPaBHECHMUIA,
JIMHEHbIE HEPaBEHCTBA U MX CHUCTEMBbI, KBaJpaTHbIE U IPOOHO-PALlMOHAIbHbIE
HEPaBEHCTBA C OJHOM MIEPEMEHHOM, B TOM YHUCIIE IIPU PELIECHUN 3a1a4 U3 APYruX
IIPEAMETOB M IPAKTHMYECKUX 3a]ad; yYMEHUE HCIO0JIb30BaTh KOOPJIMHATHYIO
OpSAMYI0 M KOOPIUHATHYIO IIOCKOCTH JUIsl M300pa)KeHUsl PEeLICHUN ypaBHEHMI,
HEPaBEHCTB U CUCTEM

YMeHne onepupoBath MOHATUSAME: (GYHKLUS, TpaQuK GYHKINHU, HYIHA (QYHKIHH,
INPOMEXYTKH 3HAKOIOCTOSIHCTBA, TIPOMEXYTKH BO3pacTaHWs, yOBIBaHWS,
HanOospIllee M HAWMEHbIIEe 3HAUYCHUS (YHKUMH; YMEHHE OIEpUpOBATh
HOHATHAMU: TIPSMas IPOMOPLUUOHATIBHOCTD, JTMHEHHAs (YHKIHS, KBaJApaTHIHAS
¢byHKuus, oOpaTHas NPONMOPLUOHATBHOCTh, Mapadoia, rumepoona; yMeHue
CTpOUTh rpaduku QyHKIUH, UCIIOIB30BaTh IpadUKy Il ONpeIeIeHUs] CBONCTB
NPOIECCOB M 3aBHUCUMOCTEH, JUIsl pEIIeHUs 3a4ad M3 JPYIHX Y4eOHBIX
IpeAMETOB M PEaJbHON KHM3HU; YMEHHE BBIPaXaTh (OpPMyJaMu 3aBUCHMOCTH
MEK1y BEJIHYHMHAMH

YMeHue onepupoBaTh MOHATHAMM: IOCIEI0BATEIbHOCTh, apudmMeTHueckas u
reoMeTpuyecKas IIPOrpecCcui; yMeHHe UCIIOJIb30BaTh CBOIiCTBa
1ocJe10BaTeNbHOCTEH, (HOPMYJIIBI CyMMBI U OOLIETO YJeHa MPH PELICHUH 3a/ad,
B TOM YHCJIE 33]1a4 U3 JIPYTUX YUeOHBIX MPEAMETOB U peaibHON )KU3HU

YMmeHue pemaTh 3aaud pa3HbIX TUIOB (B TOM YHKCJE Ha MPOLEHTHI, JOIH U
YacTH, IBI)KEHHE, PaboTy, IIEHy TOBApOB M CTOMMOCTb HOKYNOK U YCIHYT,
HaJIOTH, 33aJa4i U3 00JacTH yNpaBiICHUS JUYHBIMU U CEMEHHBIMU (PMHAHCAMM);
YMEHHME COCTaBJIATh BBIPAXKECHMS, YpPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI IIO
YCIOBHMIO 3aJlaud, MCCIEN0BaTh IOIYYEHHOE pEIICHHWEe U OLECHHUBAThH
PaBJ0I0100HOCTh MOTYYEHHBIX PE3yJIbTATOB

YMeHue onepupoBaTh MOHATUAMHU: (UTypa, TOYKA, OTPE3OK, HpsAMas, Jyd,
JOMaHasl, Yroj, MHOTOYTOJbHHUK, TpPEYroJbHHUK, pPAaBHOOCIAPEHHBIH U
PaBHOCTOPOHHUI TPEYrOJIbHUKH, HPSIMOYTOJbHBIA TPEYTOJbHUK, MEINaHa,
OucceKkTpuca M BBICOTA TPEYrOJbHHUKA, YETHIPEXYTOJIIBHUK, Mapajuieorpamm,
pOMO, MpPSIMOYTOJIBHUK, KBajpaT, Tpameuus; OKpPYy>KHOCTb, KpYT, KacaTelbHas;
3HaKOMCTBO C IPOCTPAaHCTBEHHBIMH (UrypaMu; yMEHHE peliarh 3aJayd, B TOM
4uCJIe U3 MOBCEIHEBHOM JKU3HU, HA HAXOXKICHHE I€OMETPUUECKHUX BEJIMYHUH C
IPUMEHEHHEM M3yUCHHBIX CBOMCTB GUTyp M (pakToB

10

YMeHue ~ omepupoBaTh  TOHSATHSAMH:  PaBEHCTBO  (UTYp,  pPaBEHCTBO
TPEYTOJIBHUKOB; NMApaJIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX, YTOJ MEXKITY
NPSMBIMH, TIEPICHIUKYIISP, HAKIOHHASA, TPOEKIH, oJ001e Guryp, noJooHbIe
TPEYTOJIbHUKH, CHMMETPHUSI OTHOCHUTEIBHO TOYKH U MpPSIMOW; YyMEHHE
pacro3HaBaTh PaBEHCTBO, CUMMETPHIO M T0J00He (GUryp, mapamielbHOCTh U
NEePHECHANKYJISPHOCTD MPSIMBIX B OKPY’KAIOIIEM MUPE

11

YMeHue onepupoBaTh MOHITHSIMH: JUIMHA, PACCTOSIHUE, YroJl (BeIMYHMHA yTia,
CHUHYC M KOCHUHYC yTjla TPEYroJIbHHKA), TUIONIab; YMEHUE OIIEHUBATH pa3Mepbl
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MPEAMETOB M OOBEKTOB B OKPYIKAIOIIEM MHPE; YMEHHUE MPUMEHSTH (OPMYJIBI
IepUMeETpa M IUIOWAAM MHOTOYIOJIBHUKOB, JJIMHBI OKPY>KHOCTH U IUIOLLAJH
Kpyra, oObeMa TMpsSMOYTOJIBHOTO TapajUIe/IeNUIea; YMEHHUE MPUMEHATh
[IPU3HAKU PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YTIJIOB TPEYIOJIbHUKA,
teopemy [ludaropa, TPUrOHOMETPHUUECKHE COOTHOIICHHUS JUIsI BBIYMCICHUS
JUIAH, PACCTOSIHUM, TUIOIIAAEH

12

Ymenune uzobpaxarb Mmiockue (GpUrypsl 1 uX KOMOWHAIIUU, TPOCTPAHCTBEHHBIE
¢Gurypsl OT pyKH, C TOMOIIBIO UYEPTEKHBIX HHCTPYMEHTOB W DJIEKTPOHHBIX
CPEICTB M0 TEKCTOBOMY WJIM CHMBOJIBHOMY ONHMCAHUIO

13

YMeHue omnepupoBaTh TMOHATUSMHU: MPSMOYTOJbHas CHCTEMa KOOpJMHAT;
KOOpJMHAThl TOYKHU, BEKTOP, CyMMa BEKTOPOB, IIPOM3BEIECHNE BEKTOPA HA YHCIIO,
CKaJs[pHOE TPOU3BEJICHUE BEKTOPOB; YMEHHE UCIOJIb30BaTh BEKTOPHl U
KOOpJMHATHI JJIsl IPEACTABICHUS JaHHBIX U PEIICHUs 3aJ1ad, B TOM YHUCIIE U3
JPYTHX Y4eOHBIX MPEAMETOB U pealbHOMN KU3HU

14

YMeHHne OmnepupoBaTh IMOHITHSAMHU: CTOJOWKOBBIE W KPYrOBBIE IHATPAMMBI,
Ta0yuIbl, cpeaHee apudmernyeckoe, MenuaHa, HAUOONIbIIee W HAUMEHBIIEE
3HAYCHUsI, pa3Max YUCIOBOTO HabOpa; yMEHHE U3BJICKAaTh, HHTEPIIPETUPOBATh U
mpeoOpa3oBeBaTh  WMHGOPMAIMIO, TPEICTABICHHYI0O B Ta0nuiax ¥ Ha
JIrarpaMMax, OTPaXKarollyl0 CBOMCTBA U XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB
U SBIICHWUH; YMEHHUE DPACIO3HABATh M3MEHYHMBBIC BEIMYMHBI B OKPYKAIOIIEM
MUpE

15

YMmeHue  onepupoBaTh ~ NOHATHUSAMHU:  CIAy4yallHBIH  ONBIT  (CITydalHBIH
HKCIEPUMEHT), JIEMEHTApHOE COOBbITHE (PJIEeMEHTApHBIA MCXOJ) CIIydaitHOTro
OTbITa, CIy4yallHOE COOBITHE, BEPOSATHOCTb COOBITUS; YMEHHE HaXOJIUTh
BEPOSITHOCTH  CIy4alHBIX COOBITHH B ONBITAX C PaBHOBO3MOXKHBIMHU
AJIIEMEHTAapHBIMU  COOBITMSIMM;  YMEHHE  pellaTh  3aJadyd  METOJOM
OpPraHU30BaHHOTO 1epedopa M ¢ UCMOIb30BAaHUEM IPAaBUIIa YMHOXKEHUS; YMEHUE
OLICHHWBATh BEPOSTHOCTH pEAIbHbIX COOBITHM U SBIEHUI, MOHUMATh pOJIb
MPAaKTUYECKH JOCTOBEPHBIX U MAIOBEPOATHBIX COOBITUI B OKPY’KAIOIIEM MUPE U
B JKM3HHU; 3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIMX YHCEJ ¥ €T0 POJIbIO B MAaCCOBBIX SIBIICHUSIX

16

YMeHue BbIOMpATh MOAXOJAIIMHA H3yYEHHBIH METOA Ul pELIeHMs 3aJ]laud,
IIPUBOANTH IPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B IIPUPOJAE U KU3HH,
pacro3HaBaTh IpPOSIBJICHHE 3aKOHOB MaTEMAaTHKHM B MCKYCCTBE, OIHMCHIBATh
OTJEIBHBIE BBIJAIOIINAECS PE3yJbTaThl, IIOJYyYEHHBIE B XOAE pa3BUTHUSA
MaTEMaTHKU KaK HayK{, IPUBOJUTH MPUMEPHI MATEMAaTUYECKUX OTKPBITUH U UX
aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUHU

HEPEYEHD 3JIEMEHTOB COAEPKAHUS, IPOBEPSEMBIX HA OI'D ITO

MATEMATHUKE
Koa ITpoBepsieMblii 3JIEeMEHT COAePKAHUS
1 Yucnia u BBIYMCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haku JeIMMOCTH HEIbIX YUCEe
1.2 OOBIKHOBEHHBIE W JECATUYHBIE  JpOOW,  MPOLEHTHI, OECKOHEYHbIE
MIEPUOIUUECKHE IpodH
13 Pammonaneubie  uucia. ApudMeTHuecKkue ONepalud ¢  paluoHaTIbHBIMHU

qHucCJiaMu
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HevictBurenpHble uyncia. ApuMeTHYECKHE OMepalud C ACHCTBUTEILHBIMHU

1.4
qHrCIaMu
15 [TpubmmkEHHbIE BBIMMCICHUA, NpaBWIA OKPYIVICHHS, MPUKMAKA M OLeHKa
pe3yJbTaTa BEIYUCICHUM
2 Anrebpanyeckue BhIpaXeHUs
2.1 BbykBeHHbIE BbIpakeHUsI (BBIPAKEHUS C IEPEMEHHBIMH )
29 Crenenb ¢ uenbiM mnokaszatesneM. CTENEHb C pPALMOHAIBHBIM IOKA3aTEJIeM.
CBoiicTBa cTENEHU
2.3 MHorouyieHbl
24 AnrebGpanueckas Jpoob
25 ApudmMeTHIecKuii KOpPEHB HaTypajibHOU CTETICHU. HevictBus c
apuMeTHYECKUMHU KOPHSIMH HaTypajibHOU CTEIEHH
3 VYpaBHEHUs U HEpaBEHCTBA
31 [enbie n IpoOHO-pallioHaNbHble ypaBHeHHA. CHCTEMbl U COBOKYITHOCTH
ypaBHEHUU
39 Lensie u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemenne TeKCTOBBIX 3a/1a4
4 UucnoBble MOCaEA0BATENbHOCTH
4.1 IlociegoBaTenbHOCTH, CIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEMN
49 ApudmeTrndeckass u TeoMeTpudeckas mnporpeccun. Dopmyna  CIOXKHBIX
IIPOLIEHTOB
5 DyHKIMHU
OyHKIMA, cnocodbl 3anaHus  QyHkuuu. ['papuk  pyHkmuu. OOmacTh
ompeseNieHus] © MHOXKeCTBO 3HaueHui pynkuuu. Hymu dynkiuu. [IpomexyTku
5.1 3HAKOIOCTOSIHCTBA. [IpoMeXyTKM MOHOTOHHOCTH (yHKUMH. MakcuMyMbl U
MUHUMYMBbl (QyHknuu. HaunOonblliee W HawMeHbIllee 3HaUYeHHWE (PYHKIMH Ha
MTPOMEKYTKE
6 Koopannats! Ha IpsIMOM M INIOCKOCTH
6.1 Koopaunathast npsimast
6.2 JlekapToBbI KOOPJMHATHI HA IJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUTypsl U UX CBOMCTBA
7.2 TpeyroibHUK
7.3 MHOroyrojgbsHUKH
7.4 OKpY)KHOCTh M KpYT
7.5 N3MepeHne reoOMeTpruueCKUX BEJIMUUH
7.6 BekTophl Ha JI0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHUKA
8.2 BepositHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padbr
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