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HHOACHUTEJIBHAA 3AIIMCKA

AnreOpa sBISETCS OJHUM M3 OMOPHBIX KYpCOB OCHOBHOTO OOIEro oOpa3oBaHHs: OHA
obecrieunBaeT N3y4eHUE APYTHX TUCHIUTIINH, KaK €CTeCTBEHHO-HAYYHOT0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO JIsi MPOJOHKEHHUS 00pa30BaHUs U B TIOBCETHEBHOM JKU3HU.
Pa3Butne y oOyuaromuxcsi HAy4YHBIX TIPEACTABICHUN O TPOUCXOXKIECHUH U CYITHOCTH
anreOpandeckux abCTpakiuii, crmocode OTpaKeHHsT MaTEeMaTHYeCKONW HayKoll sIBIEHUH U
MPOIIECCOB B TIPHUPOJEC M OOIIECTBE, PO MAaTeMAaTHUYECKOTO0 MOJEIHUPOBAHUS B HAYYHOM
MO3HAHUH U B TPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUS M KAueCTB
MBITIUICHHSI, HEOOXOMUMBIX IS aJanTaiiid B COBpeMEHHOM mudpoBoM olrmiecTBe. M3yuenue
anreOpbl 00ecreunBaeT pa3BUTHE YMEHUS Ha0II01aTh, CPAaBHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHU
NEHCTBHUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OCBOCHHE Kypca anreOpbl oOecrieunBaeT
pa3BUTHE JIOTHYECKOTO MBIIUICHUS OOYy4YaloIIMXCS: OHU HCIOJB3YIOT JIeIyKTUBHBIE |
WHAYKTUBHBIE PACCYXACHUS, 00OOIICHHEe M KOHKPETH3aIUI0, a0CTparupoBaHUE U AHAJOTHIO.
OOyuenne anrebpe mpeanosaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHHOW NESITEIBHOCTH
o0ydJaromuxcsi, TMOITOMY CaMOCTOSITEbHOE peIleHHWe 3aJad  SBISETCS  peanu3anuei
JeATeTbHOCTHOTO MPUHIIUITA 00YYEHUS.

B crpykrype mporpamMmbel ydeOHOro Kypca «Anredbpa» Ui OCHOBHOTO OOIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEpXKaTeIbHO-MeTOAMYecKue uHuu: «Yucna u
BBIUUCIICHUS, «ANTreOpandeckue BBIPAKEHUS», «YPaBHEHHs U HEPaBEHCTBa», «DYHKIHIY.
Kaxxnast u3 3TUX coaepKaTenbHO-METOIUUECKUX JTUHUN Pa3BUBACTCS HA MPOTSDKCHUH TPEX JIET
U3YyYEHHUs Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JIMHUAMH. B Xo/1e u3ydenus ydyeOHOTO Kypca
00yJaronmMcs MPUXOIUTCS JIOTHUECKH PACCYKIATh, UCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
SI3bIK. B CBS3M € 3THM B IIporpamMmy y4eOHOTo Kypca « Airedpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX paslefiax MaTEeMaTHYECKOro O0pa3oBaHUS U
CIOCOOCTBYIOIIIME OBIAJACHUIO OOYYarOIIMMUCA OCHOB YHHMBEPCATBHOIO MATEMATHYECKOTO
s3pika. CopeprKaTeIbHON U CTPYKTYPHOU OCOOEHHOCTBIO Y4eOHOTO Kypca «Anredpa» sBIseTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxkannie yuHuM «Yucina W BBIYHCICHHS» CIY)KUT OCHOBOW ISl JAbHEHIIETO
U3YYEeHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOMIMXCS JIOTMYECKOTO MBIIICHUS,
(hOopMHUPOBAHHUIO YMEHHS TOJB30BAThCS AJITOPUTMAMH, & TaKXKe MPHOOPETCHHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJMMBIX JUIS TIOBCEIHEBHOH XH3HU. Pa3BUTHE MOHATHA O 4YHCIE HA YPOBHE
OCHOBHOTO O0IIero oOpa3oBaHMs CBS3aHO C PAIMOHAIBHBIMUA W UPPALMOHATBLHBIMU YHCIIAMH,
(hopMUpOBaHHEM TPEICTABICHUN O NEHCTBUTEILHOM YHCIe. 3aBEpIIEHUE OCBOCHUS YHCIOBON
JMHUH OTHECEHO K CpeHeMY 001eMy 00pa3oBaHUIO.

CopepxaHue JBYyX anreOpandecKux JIUHUH — «AnreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHUST W  HEPABEHCTBA»  CHOCOOCTBYeT  (OPMHUPOBAHHUIO y  OOYYarONIMXCs
MaTEeMaTHYeCKOTo amnrmapara, HEOOXOAMMOTOo MJisi pEelIeHUS 3a7Jad MaTEeMaTHKH, CMEXKHBIX
MPEMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO 00111€T0 00pa3oBaHUs
y4eOHBIi ~ MaTepuan TPYHNOUPYETCs  BOKPYT  PAallMOHAIBHBIX  BBIpaXXeHWH.  Anredpa
JEMOHCTPHUPYET 3HaUYCHWE MAaTEMAaTUKHU KaK SI3bIKA JIJISl TOCTPOEHHUSI MaTeMAaTHUECKUX MOJIENEH,
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 PaCCYXICHUIA.
[IpeoOpa3oBanre CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanne  (QyHKIHOHAIBHO-TpAQUYECKOH  JIMHUM  HAICJICHO HA  IOJIyYCHHUE
00y4JaromuMucs 3HaHUN O (YHKIMSIX KaK BaKHEHIIeH MaTeMaTHUeCKONH MOJENU JJisi ONUCAHUS
U HCCJICIOBAaHUSI Pa3HOOOPA3HBIX IMPOIIECCOB WM SIBICHUHN B Tpupoje u obmiectBe. M3ydeHue
MaTepuana CHoCOOCTBYeT pAa3BUTHIO y OOYYaIOIIMXCS YMEHHS HCIONb30BaTh pa3InyHbIe



BBIpa3UTENbHBIE CPEJICTBA SI3bIKa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJl B )OPMHPOBAHUE MPEICTABICHUIA O PO MAaTEMAaTUKH B Pa3BUTHU IIUBUIH3AINN
U KYJIbTYPBI.

CormacHo yudeOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs ydeOHBbIH Kypc «Anrebpay,
KOTOPBIM BKIIIOYAET CIEAYIOIIME OCHOBHBIE pasflelibl cofepxaHus: «Yuciaa M BBIUYUCICHUSY,
«AnreOpandeckre BEIPAKEHHS», « Y paBHEHHS U HEPABEHCTBaY, « DyHKIIHM.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Heueno), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9 kinacce — 102 gaca (3 gaca B
HEJIETTIO).



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Yucia 1 BbIYUCICHUA

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, MEpPexoj OT OAHON (GopMbl 3amucH aApolel K
npyroi. [loHsTHE panoHaIBHOIO YMCIIA, 3alMCh, CPABHEHUE, YIIOPSAIOUYNBAHNE PAllMOHAIBHBIX
ynces. Apudmernyeckue ASMCTBUS ¢ pallMOHAIbHBIMU YHclIaMu. Pemienue 3agad U3 peaibHON
NpPaKTUKW Ha 4acTH, Ha APOOH.

CreneHp ¢ HaTypaJIbHbIM ITOKa3aTelleM: ONpejesieHne, Npeodpa3oBaHUE BhIpAKEHHH Ha
OCHOBE OTpe/esIeHH s, 3anich 00bIUX ynucen. [IponeHTsl, 3anich MPOLEHTOB B BHUJIE APOOH U
npobu B BHUJE MpOLEHTOB. Tpu OCHOBHBIE 3a7jaul Ha MPOLIEHTHI, pEHICHUE 33/1a4 U3 peaibHOU
IPAKTHKH.

[IprMeHeHne pU3HAKOB AEIUMOCTH, Pa3I0KEHHE HA MHOKUTEIHN HATYPAIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsMasi M 0OpaTHask IPONOPLUOHATIBHOCTH.

Aaredpanyeckune BbIpaKeHHs

[IepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IMEPEMEHHOH. [lomycThMble 3HAYCHUS
nepeMeHHbIX. [IpeacTraBieHue 3aBUCHUMOCTHM MEXAYy BEJIWYMHAMHU B BHIE (POPMYJIBL
Borancnenus no gopmynam. I[IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, TOKIECTBEHHO PAaBHbIC
BBIpQXEHUSI, TIpaBUiIa MIPeoOpa30BaHUs CYMM M IPOU3BEJIEHUH, IIPaBUia PACKPBITUS CKOOOK U
NPUBEACHUS TOJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM I1OKa3aTeleM.

OpnowieHbl 1 MHOrowieHsl. CteneHb MHOrouwieHa. Cll0)KeHHE, BBIUNTAHUE, YMHO)KEHUE
MHOTOWICHOB. @OpMyJibl COKPAIIEHHOIO YMHOKEHHs: KBaJApaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyJsia pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTOWIEHOB HA MHOKUTEIH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpaBHEHUS, MIpaBUia NMpeoOpa3oBaHUsl ypaBHEHMS, PaBHOCHIIBHOCTh
YPaBHEHUM.

JIuneliHOe ypaBHEHHME C OIHOW IIEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JNMHEWHBIX ypaBHeHuH. CocTaBieHHE YpaBHEHMH MO YCJIOBUIO 3aj1aud. Pemenue
TEKCTOBBIX 3a7]a4 C TIOMOILBIO YPaBHEHUM.

JIuHeitHOe ypaBHEHHE C JABYMS MEepeMEHHBIMH U ero rpaduk. Cucrema JByX JIMHEHHBIX
YpaBHEHMI € JBYMs IepeMeHHbIMHU. PemieHue cucteM ypaBHEHHMH cIOcOOOM MOICTaHOBKH.
[IpuMmeps! penieHust TEKCTOBBIX 3a7a4 € TOMOILIBIO CUCTEM YPaBHEHUM.

DyHKUNH

Koopaunara Toukm Ha mnpsMon. YuciaoBbsle IPOMEXYTKH. PaccrosHue Mexnay AByms
TOYKAMU KOOPAUHATHOU IPSAMOM.

[IpsmoyromnbHas cuctema koopauHat, ocu Ox u Oy. AOcuucca U opaMHATa TOYKU Ha
KOOpAMHATHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmyiaamu. UYreHue rpadukoB
peanmpHbIX 3aBUcUMOCTel. [lonstue ¢ynkmun. I'padpux ¢ynkuun. CoiicTBa (QyHKUIHWH.
Jluneitnas ¢ynkuus, e€ rpapuk. ['paduk ynkumu y = [x|. I'paduueckoe penieHue TMHEHHBIX
YPABHEHUH U CUCTEM JIMHEMHBIX YPaBHEHU.

8 KVIACC

Yucsia ¥ BLIYUCICHUSA

KBangparusiii xopenb u3 uucna. [lonstue 00 wuppanmoHanbHOM uyucie. JlecsTudnbie
npUOIKEHUsT UppPAMOHATIbHBIX uncen. CBolicTBa apuMETUUECKUX KBAJPAaTHBIX KOPHEH U HX
NpUMEHEHHWE K TPeoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUW M BBIUHUCICHUSAM. JleHWCTBUTEIIbHbBIC
yucia.

Cremnens cC 1eNIbIM TTOKa3arenieM U €€ cBoicTBa. CTaHaapTHas 3aluch YHUCIIA.

Anrebpanyeckne BeIpaKCHUSIAJITeOpandecKue BbIpPasKeHust



KBaznpaTHblii TpEXUiiEH, pa3oKEHUE KBAPATHOIO TPEXUIEHA HA MHOKUTEIIH.

Anrebpanueckass Japodb. OcHOBHOE CBOMCTBO anredpanyeckoilt npodu. CroxeHue,
BBIYUTAHUE, YMHOXKEHHE, JIeJIeHNue ajredpanyeckux ApoOeil. PamnoHanbHble BBIpaXEHUS M UX
npeoOpa3oBaHue.

YpaBHeHUs ¥ HEPABEHCTBAY pABHEHHS U HEPABEHCTBA

KBanpatHoe ypaBHenue, (popmyrna kopHeW KBaapaTHoro ypaBHeHHs. Teopema Buera.
Pemenne ypaBHeHHH, CBOJAIIMXCA K JIMHEHMHbIM M KBajapaTtHbIM. IIpocteiimme apobHO-
panoHaIbHbIe ypaBHEHUS.

I'padmueckass MHTEpHIpeTalUsi YpaBHEHUH C JBYMs NMEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YPaBHEHUN C JBYMs NEepeMEHHbIMU. [IpuMepbl pemeHus CUCTeM HENMHENMHBIX YPAaBHEHHMM ¢
JBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3a7a4 areOpandecKiuM CIIOCOOOM.

UucnoBble HeEpaBeHCTBA M MX CBOMcTBA. HepaBeHCTBO € OJHOM IEPEMEHHOM.
PaBHOCunbHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBa C OAHOM mnepeMeHHOW. CucTemsl
JMHEVHBIX HEPABEHCTB C OAHOM IIEPEMEHHOM.

OyHKIMNDYHKIUT

[Tonarue ¢pynkuuu. OOnacTh ONpeneneHuss 1 MHOXKECTBO 3HaueHU QyHKiuu. CriocoOs
3a1aHus QyHKIUH.

I'padux pynkuuu. Yrenue cpoicTB (yHKuuu mo e€ rpaduky. IIpumeps! rpadukon
(GyHKIUH, OTpa)KAIOUIUX PeaIbHbIE TPOLIECCHI.

@OyHKIUY, ONHMCHIBAIOIINE NPSAMYI0 M OOpaTHYIO MPONOPIMOHAIBHBIE 3aBUCUMOCTH, MX
rpabuku. Oynaxumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe pemenre ypaBHEHNI i CHCTEM
YPaBHEHHH.

9 KJIACC

Yuciia 1 BBIYUCICHUSA

PanmonanbHble yuclia, UPpPalMOHATIBHBIC YHUCIA, KOHEUHbIE U OECKOHEUHbIE JECATHUHBIC
npobu. MHOXEeCTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTENbHBIE 4MCIAa KaKk OECKOHEUHbIE
JecaTU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXECTBOM
JIEMCTBUTEIIBHBIX YUCET U KOOPAMHATHOU MPSMOM.

CpaBHeHUE AEWCTBUTENBHBIX YHUCEN, apu(METHUeCKue ACUCTBUS C JCHCTBUTEIbHBIMU
YUCIIaAMH.

PazMepsl OOBEKTOB OKpYXaroIero MHpa, IIUTEIBbHOCTh IPOLECCOB B OKpY’KalOIIEeM
MUpE.

[TpubnuxEéHHOEe 3HAa4YeHHWE BENUYMHBI, TOYHOCTb NPUOMIKEHUs. OKpyIJIeHHEe 4YHCel.
[Ipukuaka u oLleHKa pe3yJIbTATOB BBIYUCICHUH.

YpaBHeHHS U HEPABEHCTBA

JInneiinoe ypaBHeHue. PelieHne ypaBHeHNH, CBOAAIIMXCS K JIMHEUHBIM.

KBampatHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOISIIMXCS K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENECHEU
pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne  npoOHO-pallMOHANbHBIX  ypaBHEHMH.  PemieHne  TEKCTOBBIX — 3ajad
areOpanyeckuM METOOM.

VYpaBHeHHe C JByMsl NEPEMEHHBIMU U ero rpaduk. PerieHue cucreMm AByX JIMHEHHBIX
YPaBHEHHI C ABYMs INEpEMEHHBIMU. PerieHne cuUcTeM BYyX YpaBHEHMM, OJHO U3 KOTOPBIX
JWHEHHOE, a Jpyroe — BTOpO# cTtemneHu. I'paduyeckas MHTEpIpETaNns CUCTEMbl YPAaBHEHHN C
JBYMsI IEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 AJIreOpanyecKuM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.



PemieHne JIMHEWHBIX HEPABEHCTB C OJHOM NEPEeMEHHOW. PemeHue cucreM JIMHEHMHBIX
HEpaBeHCTB ¢ oJgHOW mnepeMeHHOH. KBanpatueie HepaBeHcTBa. ['paduueckas mHTEpmperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMECHHBIMH.

OyHKIMNDYHKIUT

KBanpartuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaGona, KOOpIMHATHI BEPILMHBI
1apaboJIbl, OCh CHMMETPHUH TTapaboIIbl.

I'paduxu Gpynxmmit: y = kx, y =kx + b, y =k/x, y =x3, y = Vx, y = x| , # uX cBO¥CTBa.

Hucnossle ocie10BaTeIbHOCTH YU CI0BBIE OCAEA0BATEILHOCTH U IIPOrPecCHH

[lonsTHE YKMCIOBON MOCIENOBATENBHOCTH. 3aJaHUE IOCIEN0BATEIBHOCTH PEKYPPEHTHOM
hopmyroit u GopMyIoi 1-TO YJIeHa.

Apudmernueckass U reomerpuueckas —nporpeccuu.  Dopmyisl  #-TO  4iIeHa
apupMeTUYeCKOil 1 FreOMETPUUECKON MPOTPECCH, CyMMBI IEPBBIX 71 YJICHOB.

N3o0pakenne 4aeHOB apu(PMETHUECKOM M TeOMETPUYECKOW IMPOrpeccuid TOYKaMu Ha
KOOPAMHATHOU TJIOCKOCTH. JIMHEHHBIN 1 SKCTTOHEHITUATBHBIA POCT. CII0OXKHBIE MPOICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yJabTaThl OCBOCHHS TMPOTrpaMMbl y4eOHOTO Kypca «Anredpa»
XapaKTEepPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

NpOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MAaTeMaTUKOB M POCCUHUCKOMN
MaTE€MaTUYECKOW IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUN B IPYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpakIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINIOJTHEHUIO OOS3aHHOCTEH TpakJaHWHA W peaju3alid €ro Ipas,
NPEJCTaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHHS PA3NIUYHBIX CTPYKTYP,
SBJIEHUH, MPOLELYp TPakJaHCKOTO o0IIecTBa (Hampumep, BbIOOPHI, ONPOCHI), TOTOBHOCTBIO K
00CYKJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHUEM IOCTHKEHUMN
HAyKH, 0OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKHUX MTPUHITUIIOB B AEATEIHLHOCTH YIEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTHBHOE Y4YacTHE B PEHICHUH NPAKTUYCCKUX 3a/ad MaTEeMaTUYECKOU
HANPaBIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaTEeMAaTHUYECKOTO 0Opa30BaHUs Ha MPOTSKEHUH BCel
YKU3HM ISl YCTICTTHOM MPOo(heCCHOHATBHOM IeATeIbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMECHHM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaIbHOW TPACKTOPHUH OOpa3oBaHUA U
YKU3HCHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K SMOIMOHATBHOMY M ACTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUI, PacCyK/IEHUH, YMEHUIO BUJETh MaTEeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHUS:

OpUEHTAIIMEeN B NIEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEJICTAaBICHUNU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS 4YeNOBEKa, MPHUPOABI W OOIIECTBAa, MOHUMAaHHUEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUECKOH JeATeTbHOCTH, JITAlOB €€ pa3BUTHUSA U
3HAUMMOCTHU JJIs1 pa3BUTHUS LIUBUIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTUKU U MaTeMAaTUYECKOU
KyJbTypOH KaK CpEICTBOM TIIO3HAHHWS MHUPA, OBJAJCHUEM TMPOCTEUIIMMHU HaBBIKAMU
HCCJIEI0BATENbCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpoBaHMe  KYJbTYPbl  310POBbSl W
IMOLMOHAIBHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO TPUMEHATH MaTEMaTUYECKUE 3HAHMUS B HMHTEPECaX CBOETO 3/0POBBS,
BEJICHUSI 37J0POBOTO 00pasa KU3HU (30pOBOE MUTAHUE, cOATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryyisspHas (Qu3uveckas aKTHBHOCTH), CHOPMHUPOBAHHOCTBHIO HAaBBIKA pediekcuu,
MpU3HAHHEM CBOETO MpaBa Ha OIIMOKY U TAKOTO )K€ MpaBa IPYroro YeJIoBeKa;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

OpHUEHTAllMel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM ISl pellieHus 3ajad B o0iacTu
COXPAHHOCTH OKpY>Karolleil cpejpl, MIAHUPOBAHUSA TOCTYNKOB M OILICHKM HMX BO3MOXHBIX
MOCNEACTBUIA ISl OKPY>KaIOILIEH cpefibl, OCO3HAHUEM TJI00aNTbHOIO XapaKTepa SKOJOTHYECKHX
po0OJIeM U TyTeH X PEIICHUs;

8) axanTanus K U3MEHAIIUMCS YCJI0OBUAM COUMATbHOM M IPUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHUSX HEOMPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JI€ATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y JAPYTHUX
JIOJICH, MPUOOPETAaTh B COBMECTHOM JESATEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUU U3
OIbITA JPYTHUX;



HE0OXOIMMOCTBIO B ()OPMHUPOBAHNU HOBBIX 3HAHH, B TOM 4ucie (GOpMYIUPOBATH UECH,
MOHSTHSI, TUIOTE3bI 00 0OBEKTaX M SIBICHUSAX, B TOM YHUCJIE PaHEE€ HEU3BECTHBIX, OCO3HABATh
NeQUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYallMI0, BOCIHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPeOYyIOIIMH KOHTpMEp, KOPPEKTHPOBATH MPUHUMAEMble DELICHUS U
neicTBus, pOpMyIMPOBATH U OLEHUBATh PUCKU U TIOCTEACTBUS, (GOPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIC YHHBeEPCcaIbHbIe Y4eOHbIE JeHCTBUSA

Ba3oBble JJornuyeckue geiicTBUA:

BBISIBJISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIE MPHU3HAKW MATEMAaTHUYECKUX OOBEKTOB,
MOHATHH, OTHOLIEHUH MEXAY MOHATUAMH, (HOPMYyTUpPOBATH ONpPENEICHUS MOHITHH,
YCTaHABIIMBATh CYLIECTBEHHbIN NMPU3HAK KJIAaCCU(PUKALMU, OCHOBAHUSA JJIsl 0000IIEHUS
U CPaBHEHUs, KPUTEPUU IIPOBOJUMOIO aHAJIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATh U MPeoOpa3oBbIBATh CYKJEHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIC, €IMHIUYHBIE, YACTHBIE U 00ILKE, YCIOBHBIE,

BBISIBJISITH MATEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpPEYHs B (pakTax,
JTAHHBIX, HAONIONEHUSIX W YTBEPKICHUAX, Mpeyararb KPUTEPUHM JUIsl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUI;

JieaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKI4YECHUN, YMO3AKIIIOUEHUH 110 aHAJIOTHH;

pa3bupaTh J0Ka3aTelbCTBA MAaTEeMATUYECKUX  YTBEpXKJIEHHH (mpsiMble M OT
IPOTUBHOIO), IIPOBOJIUTH CaMOCTOSITEJIBHO HECJIOKHBIE JI0Ka3aTeNnbCTBA
MaTeMaTHYecKuX (PaKTOB, BBICTPAWBaTh AapryMEHTAlLlUIO, MPUBOJIUTH INPUMEPHl U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXACHMUS;

BBIOMpATh CMOco0 pemeHus y4eOHOM 3ahayu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOUpaTh Hanbosee MOAXOASAIMINN ¢ YYETOM CaMOCTOSITENIbHO BbIJIEICHHBIX
KPUTEPHEB).

ba3oBble uccienoBarelbcKue AeiiCTBHS:

UCTIONB30BAaTh  BOMPOCHI  KaK  HCCIENOBATENbCKHM  WHCTPYMEHT  MO3HAHUSA,
dopMynupoBaTh BOIIPOCHI, bukcupyromme IIPOTUBOpEUHE, npobiemy,
CaMOCTOSITENIbHO YCTaHaBIMBaTh MCKOMOE M JlaHHOe, (OpMHpPOBATh THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHCE,

NPOBOJUTH TI0 CaMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY HECIIOXHBIH JKCIEPUMEHT,
HEOOJBIIIOE HCCICAOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXYy COOOM;

CaMOCTOSITEIEHO  (pOPMYJIUPOBAaTh  O0OOMIEHUS W  BBIBOABI 10  pE3yJIbTaTaM
NPOBEAEHHOTO HAOIIOJICHHS, UCCIICIOBAHUS, OLEHUBATh JIOCTOBEPHOCTh MOJYYCHHBIX
pe3yIbTaTOB, BHIBOJIOB U 000OIICHMIA;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BHTHE MIPOIECCa, a TAKIKE BBIJIBUIaTh IPEIOI0KECHHUS
0 €ro Pa3BUTHU B HOBBIX YCIIOBHUSX.

PaGora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTHh MH(OpPMALMU, JAaHHBIX, HEOOXOJIUMBIX
JUISL peLEeHUs 3a/1a4K;

BHIOMpATh, aHAJM3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH MH(POPMAIIUIO
pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

BBIOMpATh (OopMy IpeacTaBlIeHHsI HHOOPMAIMH U WUTIOCTPUPOBAThH pelIaeMbIe 3a1a9n
CXeMaMH, AuarpaMMaMu, HHOU rpadukoii U ©X KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh MH(POPMAILIUH 110 KPUTEPUSAM, TPEATIOKEHHBIM YUUTEIEM WIN
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENHLHO.



KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe 1eHCTBHUA:

BOCTIPHHUMATh U (POPMYIIHPOBATH CYXKIECHHUS B COOTBETCTBUHU C YCIOBHSMHU M LEISIMU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpAXXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 X0y PEIIeHHs 3a1a4l, KOMMEHTHPOBATh
HOJYYEeHHBINH pe3yibTar;

B X0JIe 00CYKJIEHHsI 33/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TeMBI, TPOOJIEMBI,
pemaeMoi  3aja4yM, BbICKa3blBaTh HJIEM, HAIlEJIEHHblE Ha TMOMCK peIleHHs,
COIIOCTaBJISITh CBOM CYXICHHS C CYXISHHSIMH JAPYTUX YYaCTHUKOB JIHAJOra,
0o0OHapy’KUBaTh Pa3IUUMe U CXOACTBO MO3ULUH, B KOPPEKTHOH (opme HopMyIHpOBaThH
pa3HOTIacHsi, CBOM BO3PaKEHHS,

NpPECTaBIATh Pe3yJIbTAaThl PEIIEHUs 3a/1a4M, SIKCIIEPUMEHTA, HCCIEeI0OBaHUs, TIPOEKTa,
CaMOCTOSITEIIFHO BBIOMpATh (pOopMaT BBICTYIUICHHS € Y4ETOM 3ajad TNpe3eHTAlUud U
0COOEHHOCTEH ay TUTOPUH;

NOHUMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIBHOH pabOTHI
IPU PELICHNH Y4eOHBIX MaTeMaTHUYECKUX 3a]1a4;

NPUHUMATH [1eJTb COBMECTHOH JeSITeIbHOCTH, IIAHUPOBATh OPTaHU3aIIUI0 COBMECTHON
paboThl, pacnpeAensTb BuAbl paldOT, JOroBapuBaThcs, O0O0CYXXIaTh MpPOLECC U
pe3yabTaT paboThl, 0000IaTh MHEHUST HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B TIPYNIOBBIX (opMax paboTsl (00cyxaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBIIOJIHATH CBOIO YacTh pabOTHl U KOOPIUHHPOBATH
CBOHU JICWCTBUS C JPYTUMH WIEHAMH KOMaH/bl, OLICHUBAaTh KaueCTBO CBOErO BKJa/a B
OO TPOIIYKT MO KPUTEPHUSIM, C(HOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHSI.

Pery/siTUBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe /IeiicTBUSA
Camoopranu3anusi:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aJIrOPUTM pELICHHs 3aJadyd (MM €ro 4acTh),
BbIOMpaTh CIOCOO pelIeHuss C y4E€TOM HMEIOLUXCS PECYpcoB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHPOBaTh U KOPPEKTHPOBATh BapUAHTBl PEIICHUN C YYETOM
HOBOM MH(pOpMaIUK.

CaMOKOHTpOJIb, 3MOLHNOHAJIbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoLecca U pe3yibTaTta pelieHus
MaTeMaTHYECKOH 3a7aun;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IPU PEIICHUU 3a/ladl, BHOCUTH
KOPPEKTHBBI B JEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, HalJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATa NEATEIBHOCTH MMOCTABIEHHOW LENH U YCIOBUSM,
OOBSACHATh MPHUYMHBI JOCTH)KEHUS WM HENOCTM)KEHMsS IIeJIM, HAXOIUTh OLIUOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

K kxoHny oOydenuss B 7 kJacce OOydaroLIMiics MOJYyYUT CIEAyIOIIME NpeIMETHBIE
pe3yJIbTaThl:

Yucsia ¥ BLIYUCICHUSA

BolnonHATe, couerass yCTHbIE U NHCbMEHHBIE MPUEMBI, apUPMETHUECKUE JEHCTBUS C
paLMOHATIBHBIMU YU CIAMH.

HaxomuTh 3HaueHHs 4YHCIOBBIX BBIPAKEHUM, NPUMEHATH pPa3HOOOpa3HblE CHOCOOBI U
OpuéMbl BBIYUCIEHHUSI 3HAYEHMH JPOOHBIX BBIPAXKEHUH, COAEpIKALIMX OOBIKHOBEHHbBIE U
JECATUYHBIC IPOOH.

[lepexoaute oT ogHON (HOpMBI 3amMcH YUCeN K JIpyroi (mpeoOpa3oBbIBATh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [JECATHYHYIO, B YacCTHOCTU B OECKOHEUHYIO
JECATHUUHYIO IPOOB).



CpaBHUBATh U YIIOPSAI0YNBATH PALIMOHAIBHBIE YNCIIA.

OKpyriATh yncia.

BBINOMHATE NPUKUIKY U OLIEHKY pe3yJbTaTa BBIUMCIICHHUH, OLIEHKY 3HAYEHWH YHMCIOBBIX
BbIpaX€HUI. BBIMOMHATE AEWCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKK JENUMOCTH, Pa3JI0KEHUE Ha MHOKUTENH HATypaJIbHBIX YUCEIL.

PemaTth mnpakTHKO-OPUEHTHUPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYHH,
IIPONOPLMOHAIILHOCTHIO BEIMUNH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJILTATHI PELICHUS 3a7a4
C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpUBaeMbIX OOBEKTOB.

Auredpanyeckune BbIpaKeHHUs

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOCHMS yueOHOT0 MaTepuania.

Haxonuth 3HaueHrs OyKBEHHBIX BBIPQXKCHUN MTPH 3a/1aHHBIX 3HAYEHHSIX IEPEMEHHBIX.

BoimonHATe npeoOpa3oBaHus 1EJI0ro BhIPaKEHUs] B MHOTOWIEH NPUBEIACHUEM MOA0OHBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BbINOMHATE YMHOXKEHHME OJHOYIEHA HAa MHOTOYIEH M MHOTOWIEHa HAa MHOTOYJIEH,
OPUMEHATH (HOPMYIIbl KBaJpaTa CyMMbI U KBaJpaTa pasHOCTH.

OcCy1ecTBIATh Pa3IoKEHUE MHOTOWIEHOB HAa MHOXKUTEIM C IOMOLIbIO BBIHECEHHUS 3a
CKOOKHM OOIIEero MHOXHTENs, TPYyNIUPOBKU ClaraéMblX, IpUMEHEHUs (HOpMys COKpaIIEHHOTO
YMHOXKEHHUS.

[IpumensaTs npeoOpa3oBaHUsT MHOTOWIEHOB U pEUICHHs pa3IMYHBIX 3a1ad U3
MaTEMaTHKH, CMEXHBIX MIPEAMETOB, U3 PEAJIbHOU MTPAKTUKU.

Hcnonb30Bath CBOICTBa cTeNeHeN ¢ HAaTypalbHBIMU MOKa3aTENIAMU Ul IPeoO0pa3oBaHUs
BBIPAKCHU.

YpaBHeHus U HepaBeHCTBA

Pematp sinHElHBIE ypaBHEHMs C OAHOM NEPEMEHHOH, NMPUMEHSSA IpaBWa NEpexona OT
UCXOJHOIO YpaBHEHHUS K pPaBHOCWIbHOMY eMy. [IpoBepsTbh, SBJISETCS U YUCIO KOPHEM
YPaBHEHHS.

[IpumensTs rpaduueckre MeTo bl IPU PELICHUH JTUHEUHBIX YPaBHEHUN U UX CUCTEM.

[TonGupats mpuMepsI Map YuCell, SIBISIOLMXCS PEIIeHUEM JTUHEHHOT0 ypaBHEHUS C ABYMS
NEePEMEHHBIMH.

Crpoutb B KOOpPAMHATHOM IJIOCKOCTH TpapuK JUHEHMHOTrO ypaBHEHHsS C JBYMs
NIepEMEHHBIMH, TIOJIB3YSACh TPAPUKOM, TIPUBOIUTH IPHUMEPHI PEIICHUS] YPaBHEHUSI.

Pematps cucTeMbl ABYX JIMHEHHBIX YpaBHEHUH C ABYMs IIE€PEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBiATh M pelmarh JUHEHMHOE ypaBHEHUE WIM CHCTEMY JIMHEHHBIX YpPaBHEHUH IIO
YCIIOBUIO 3aJlauM, HWHTEPIPETHPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a/Jayd TMOJYYEHHBIN
pe3yJIbTarT.

DOYyHKIUH

N300paxxaTh Ha KOOPAMHATHOM NPAMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHATAaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3alMChIBaTh YHUCJIOBBIE IPOMEXYTKH Ha
areOpanyeckoM si3bIKe.

OtmedaTrh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOUTh
rpaduxu nuHelHbIX QyHKIHA. CTpouth rpaduk QyHKIMU y = [X|.

OnwuceBaTh € TMOMOIIBIO (YHKIMKA W3BECTHBIE 3aBUCUMOCTH MEXIY BEINYMHAMU:
CKOPOCTb, Bp€Ms, PacCTOSHME, LI€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENBHOCTb, BpEM,
00BEM pabOTHI.

HaxoauTs 3HaueHune GyHKIMU O 3HAYEHUIO €€ apryMeHTa.

[NonumaTh rpaduveckuil crocod MpeaCTaBICHHUS W aHAIM3a WHPOPMALUHU, U3BIEKATh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(QUKOB peanbHbIX IPOLIECCOB U 3aBUCUMOCTEH.

K xoHumy oOyuenus B 8 Kiacce oOyyaromuiics MOIYYUT CIEAYIOIIME IPEIMETHBIE
pE3yJIbTaTHI:



Yuciia ¥ BIYUCICHUSA

Hcnonp30BaTh HayallbHblE TPEJICTABICHHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN s
CpaBHEHMsI, OKpPYIJICHHUS M BBIUUCIICHHH, M300pa)kaTb ACUCTBUTEIbHBIC YHCIA TOYKAMHU Ha
KOOPJMHATHOMN MIPSIMOIA.

[IpumeHsTh TOHATHE apU(METHYECKOTO KBAJAPATHOTO KOPHS, HAXOAWUTh KBaJlpaTHbIE
KOPHH, UCIIOJIb3YSl IPU HEOOXOIMMOCTH KaJIbKYJISITOP, BHIIOJIHATH IPE0Opa30BaHus BhIPAXKEHHUI,
coJIepKalInX KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBONCTBA KOPHEH.

Hcnonws3oBath 3amucu OOJBIIMX W MajbIX YHCEJ C MOMOIIBIO JNECATHYHBIX Ipolel u
crene”el uucia 10.

Aaredpanyeckue BbIPaKeHHs

[IpuMeHsATh MOHATHE CTENEHM C LENbIM I[OKa3aTeJeM, BBINOJIHATH IpeoOpa3oBaHUs
BBIPAXEHU, COIEPIKAIUX CTENEHH C LIEIbIM ITOKa3aTEJIEM.

BBINONHATE TOXIECTBEHHBIE NPEOOpa3OBaHMs PALMOHANBHBIX BBIPAXXEHUH Ha OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMHU U aJIreOpandecKuMU IpoOsiMu.

PackrnanpiBaTh KBaJpaTHbBIN TPEXUICH HA MHOXKUTEIIH.

[IpumensaTs mnpeoOpa3oBaHus BBIPAXKEHUNM [ pEIHICHHUS Ppa3IMYHbIX 3aJad U3
MaTEMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEAIbLHOU MTPAKTUKU.

YpaBHeHus U HepaBeHCTBA

Pematp nuHelHbIE, KBapPATHBIE YPABHEHMS U PAllMOHAIBHBIE YPAaBHEHUS, CBOJAIINEC K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI IE€PEMEHHBIMH.

[IpoBoauTh NMpoOCTENIINE UCCIENOBAHNS YPABHEHUH U CUCTEM YPaBHEHMI, B TOM YMCIE C
OpPUMEHEHHEM TIpa@UuecKux IMpeacTaBiIeHU (ycTaHaBiIMBaTb, HMEET JIM YpaBHEHHE WU
CUCTEMA YPAaBHEHMH PEILIECHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoaute oT cioBecHOW (OPMYIHPOBKU 3afaud K €€ aiaredpanyeckol Mojaenu c
IIOMOLIBIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YpaBHEHUH, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJIYUYEHHBIN pe3yJsIbTar.

[IpuMeHTh CBOMCTBA YUCIIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLEHKH, PEIIATh JIMHEHHBIE
HEpaBEHCTBA C OJIHOM NEpPEeMEHHOM M HUX CHCTEMbI, JaBaThb TI'paUUYECKyI0 HIUIIOCTPALUIO
MHO’KECTBA PEILIEHUI HEPAaBEHCTBA, CHCTEMbI HEPaBEHCTB.

DOYyHKIUMN

[lonumaTh ¥  HCHONB30BaTh  (PYHKIMOHAJIbHBIE MOHATUS U S3bIK  (T€PMHUHBI,
CUMBOJINYECKHE OOO03HAUYEHHUS), OINpPEAENATh 3HAUCHHE (QYHKIMM [0 3HAYEHUIO apryMeHTa,
OTIpeIeNIATh CBOWCTBA (PYHKLUH 110 €€ TpaduKy.

Crtpouts rpaduky dJIeMeHTapHbBIX (YHKINN BUIA:

y =k/x, y =x2,y = x3,y = [X|, y = VX, ONHUCBHIBaTh CBOMCTBA YHUCIOBOH (QPyHKIMH IO €&
rpaduky.

K koHmy oOydenuss B 9 kJacce oOydaroluiics MOJYyYUT CIEAYIOIIME HpeIMETHBIE
pe3yJIbTaThl:

Yucsa ¥ BBIYUCICHUSA

CpaBHUBaTh U YIIOPSAI0UMBATH PALIMOHAIBHBIE U HPPALIMOHAJIbHBIE YUCIIA.

Bomonsate apudmMernueckue AEHCTBUS C pallMOHAJIBHBIMU YHMCIAMHU, COYETas YCTHBIE U
NUCbMEHHBIE IPUEMBI, BHITIOJIHATH BBIUMCIICHUS ¢ UPPALIMOHATIBbHBIMU YHCIIAMHU.

HaxoauTp 3HaueHus cTeneHel ¢ LebIMU MOKa3aTelsIMU U KOPHEH, BBIYMCIIATh 3HAUCHUS
YHUCJIOBBIX BBIPAXKEHUH.

OKpyrisiTh JAEHCTBUTEIbHBIE YHMCIIA, BBINOJHATH NPUKUAKY pe3yjbTaTa BBIYMCICHHMH,
OLIEHKY YHCJIOBBIX BBIPA)KEHUH.

YpaBHeHHUs] M HEPABEHCTBA

Pemate nuHelHblE M KBaJpaTHbIE YpPAaBHEHMs, YPABHEHUS, CBOJSIIMECS K HUM,
npocTeiye ApoOHO-palOHAIbHbBIE YPaBHEHHUS.

Pemath cuctembl IBYX JMHEWHBIX YpaBHEHHUI € JIByMs IEPEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJHO YPaBHEHHUE HE SIBJISAETCS IUHEHHBIM.



Pemate TekcToBBbIE 3ajauM  anreOpanyeckKMM CHocoOOM C TOMOIIbIO COCTaBJICHHUS
YpaBHEHHUS WM CUCTEMBI IBYX YPaBHEHUH C IByMsI IEPEMEHHBIMH.

[IpoBoauTh MpoOCTENIINE UCCIEN0BAHNS YPABHEHUH U CUCTEM YpPaBHEHHI, B TOM YHCIE C
MPUMEHEHUEM TpapUuecKuX IMpeacTaBieHuil (ycTaHaBiIMBaTb, MMEET JIM YpaBHEHHE WU
CUCTEMA YPaBHEHMH PEILIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemars nuHeliHbIE HEpaBEeHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaThb peELICHHE
HEPABEHCTB HA YHMCJIOBOW MPSIMOM, 3aIIUCBHIBATH PEIIEHUE C IIOMOIIBIO CHUMBOJIOB.

Pemarth cucTreMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIOYAIOIIHE
KBaJ[paTHOE HEPaBEHCTBO, M300pa)kaTh pelIeHHE CHUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSAMOW,
3aMMChIBaTh PEUIEHHE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PELIEHUN PA3IMUHBIX 3a7ad.

DOYyHKIUH

Pacno3HaBath pyHKIMHU U3Y4eHHBIX BUIOB. [I0Ka3pIBaTh CXeMaTUYECKH PaCIIOIOKEHHE Ha
KOOPJAMHATHOMN TJIOCKOCTH TpadukoB GyHKumi Buga: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, y =x3, y =X, y = |x|, B 3aBUCHMOCTH OT 3Ha4YeHHi1 KOIDDUIHEHTOB, OMUCHBATH CBOACTBA
GyHKIUH.

Crpouth M M300pakaTh CXeMaTHUECKU Tpa(UKH KBAaJPAaTUUHBIX (DYHKIHUH, ONMUCHIBATH
CBOICTBa KBaJApaTUUHBIX (PYHKUUHN MO UX rpaduKam.

Pacno3naBate  KBajpaTW4yHyl0 (QyHKUMIO 10  (opMmylie, NPUBOAUTH IMPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

YucnoBbIe MOCIEI0BATEILHOCTH H IPOrPecCHH

PacrioznaBath apupMeTHUECKYI0 U '€OMETPUUECKYI0 IPOrPECCUH IPU pa3HbIX crocodax
3a/1aHusl.

BbINOMHATE BBIUKCIEHUSI C MCHOJB30BaHHWEM (OPMYJ N-ro wWieHa apupMeTHUYecKoill u
TFEOMETPUUECKOM IPOTPECCH, CyMMBI IEPBBIX N YJICHOB.

N300paxaTh uieHbl NOCIeI0BAaTENbHOCTH TOUKAMHU Ha KOOPIUHATHON TUIOCKOCTH.

Pematp 3amaun, cBs3aHHBIE C YMCIIOBBIMM IIOCJIEN0BATEIBHOCTSIMHU, B TOM YMCIE 3aJa4d
U3 peajbHOM KU3HU (C UCTIOIB30BAHUEM KaJIbKYJIATOPA, IIU(POBBIX TEXHOIOTH).



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 II10 ITPOTPAMME




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




‘ 00001IeHHE

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

OBILEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

102




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







ITOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
Ne KoJsm4yecTBO 4acoB Jlata JyIeKTpOHHbIE N (poBbHIE
w/n Tema ypoka Beero Kontpoasnbie | IlpakTudyeckue W3ydenus o0pasoBaTejbHbIe
padoThI padoThI pecypchl
1 TlonsTne pauuoHamLHoro 1 https://m.edsoo.ru/f9344fe4
qucia
2 ApH(METHIECKEE AEHCTBHA C 1 https://m.edsoo0.ru/67d29¢ebc
palMOHAIbHBIMU YHCIAMHU
3 Apupmeruieckue AeCTBus © 1 https://m.edsoo.ru/12a611fc6d
paIMOHATLHBIMH YHCIIAMHU
4 ApH(METHIECKHE AEHCTBHS C 1 https://m.edsoo.ru/d1ed825¢
palMoHaIbHBIMU YHCIAMHU
5 ApupmeTnieckue AeHCTBU C 1 https://m.edsoo.ru/64d7baab
palMoHAIbLHBIMHU YHUCIIAMHU
6 ApHQMETHICCKHAE NCHOTEHA C 1 https://m.edsoo.ru/7e666ef9
palMOHAIbHBIMHU YHCIAMH
7 CpaBHCHHE, YIIOPANOHBAHHC 1 https://m.edsoo.ru/ff5e7a8e
paIMOHAIBHBIX YHUCEI
8 CpapreHue, yIOpA0HBaHHE 1 https://m.edsoo.ru/37114dbl
paIMOHATIBHBIX YHCEI
9 CpaBHEHuUE, YTIOPAI0MBAHNE I https://m_edsoo.ru/cbal49bb
palMOHaIbHBIX YHCEI
10 CreleHs ¢ HaTypailEHbIM 1 https://m.edsoo.ru/5481eeSf
[oKa3arejieM
11 CreneHb ¢ HaTypaIbHbIM 1 https://m.edsoo.ru/e6la7dea
[oKa3arejieM
12 CTeneHp C HaTypalbHbIM 1 https://m.edsoo.ru/bbd9fced
[oKa3arejieM
13 CreneHk ¢ HATYPaTLHBIM 1 https://m.edsoo.ru/l1eee9d&f

IIOKa3aTcJICM




14

CremneHnb ¢ HaATypaJIbHBIM
HoKa3areneM

https://m.edsoo0.ru/9¢63e356

15

Pemienye OCHOBHBIX 3a/1a4 HA
JpOOH, TIPOIICHTHI U3
peaabHOMN MPaKTUKU

https://m.edsoo.ru/d4bd3736

16

PelieHne OCHOBHBIX 3a/1a4 HA
JpOoOH, TIPOIIEHTHI U3
peanbHOMN MPaKTHKU

https://m.edsoo.ru/e45b6b9%a

17

Pemienrie OCHOBHBIX 3aJ1a4 Ha
JpoOH, IPOLICHTHI U3
peasbHOM MPAKTUKHU

https://m.edsoo.ru/b23¢8519

18

Penrenuvie oCHOBHBIX 3a7a4 Ha
JIpoOH, IPOLIEHTHI U3
pEAIbHOM MPAKTUKHU

https://m.edsoo.ru/d8c56158

19

[Ipu3Haku nenuMocTH,
PA3JIOKEHHS] HA MHOKUTEIIN
HaTypaJbHbIX YHCEI

https://m.edsoo.ru/fc66dc66

20

[Ipu3naku nenumocty,
pa3I0KEHUS HA MHOXKUTEIN
HaTypAJIbHBIX YUCET

https://m.eds00.ru/5527¢756

21

PeanpHBIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPHMOHATEHOCTH

https://m.edsoo.ru/67f1{tb3

22

PeanbHble 3aBUCHMOCTH.
[Ipsimast u oOpaTHas
MIPONOPIIMOHATBHOCTH

https://m.edsoo.ru/ae9c6a83

23

PeanpHbIe 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPIIMOHAIBHOCTH

https://m.edsoo.ru/43¢5631b

24

PeanbHble 3aBUCHUMOCTH.
[Ipsimas u oOpaTHas
IPONOPLUOHAIBHOCTH

https://m.edsoo.ru/774b4b2a




KonTponbHas pabota no teme

25 " " https://m.edsoo.ru/c898bd91
PanmoHanpHbIC Yncaa
26 ByKBeHHBIE BBIPAKCHHUS https://m.edsoo.ru/93aac6ee
27 DopMyJIBI https://m.edsoo.ru/187ac8f4
28 DopMyJIBI https://m.edsoo.ru/9c791daf
29 Hepemennbic. Jlomycrumbie https://m.edsoo.ru/acce84d2
3HAYCHMS TICPEMECHHBIX
[IpeoOpazoBanue OYKBEHHBIX
30 BLIPAACCHHUH, PACKPLITHE https://m.edsoo.ru/dbeb8f54
CKOOOK M IpUBEJICHNE
IMIOAOOHBIX ClIaraeMBbIX
[IpeobpazoBanue OyKBEHHBIX
31 BLIPAKCHIH, PACKPLITHE https://m.edsoo.ru/16d6¢c63
CKOOOK U IIpHUBEIEHNE
MOTI00HBIX CIaraeMbIx
[IpeoOpazoBanue OYKBEHHBIX
32 igggfilggniaeczﬁ{ I’;He https://m.edsoo.ru/9138843a
MOJ00HBIX ClIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
33 BLIPAMCHHUH, PACKPLITHE https://m.edsoo0.ru/365491cd
CKOOOK M MpUBEJICHHE
MOJOOHBIX CaraeMbIX
34 CBoiicTsa crenenn ¢ https://m.edsoo.ru/6¢2¢38ad
HATypaJIbHBIM IIOKa3aTelIeM
35 CBolicTBa CTEIEHHU C bubmuoreka [JOK
HaTypaJIbHBIM TIOKa3aTelIeM https://m.edsoo.ru/7142154¢
36 CBoiicTBa CTENEHU C bubnuoteka [JOK
HaTypaJbHbIM MOKa3aTeJIeM https://m.edsoo.ru/7f4218be
37 MHOro4jeHbl https://m.edsoo.ru/82f3b41d
38 MHOTrO4JICHBI https://m.edsoo0.ru/31f8695b
39 CrnoxeHue, BEIYNTAHUE, https://m.edsoo.ru/b8efeSb6




YMHOKCHHUE MHOT'OYJICHOB

CnoxeHue, BEIYNTAHUE,

40 https://m.edsoo.ru/9ee9e5af
YMHO)KEHHE MHOTOYJICHOB

41 CHOXEHHE, BETHTAHHE, https://m.edsoo.ru/46584act
YMHOKCHHE MHOTOWJICHOB

42 Cuoxenue, BbIUTaHNE, https://m.edsoo.ru/d1{97af4
YMHO)KEHHUE MHOTOYJICHOB

43 PopmyJIbI COKPAMEHHOTO https://m.edsoo.ru/d9e7deb5
YMHOKCHHS

44 DOpMyJTEl COKPAIIEHHOTO https://m.edsoo.ru/6e7de53c
YMHOYKEHUS

45 DOpMyJTEI COKPAIIEHHOTO https://m.edsoo.ru/1e63{25¢
YMHOKEHHS

46 DopMyIbl COKpAIIEHHOTO https://m.edsoo.ru/le33ad77
YMHOYKEHUS

47 DOpMyJTEl COKPAIIEHHOTO https://m.edsoo.ru/cc74alc5
YMHOKCHHS

48 Pa3i0:KeHIE MHOTOUICHOB Ha https://m.edsoo.ru/7ab3d68f
MHOKUTEIN

49 Pasnoxenue MHOroHIeHOB Ha https://m.edsoo.ru/b75487fd
MHOKUTEIIN

50 Pasioxenye MHOrOwIeHOB Ha https://m.edsoo.ru/3c39faa7
MHOKUTEIN

51 Pasnoxenue MHOroHIeHOB Ha https://m.edsoo.ru/a65bfde2
MHOKHUTEIIN
KonrtponsHast pabora o Teme

52 "AnreOpanyeckue https://m.edsoo.ru/8e555bab
BBIpaKEHHS"
YpaBHeHue, mpaBuia

53 npeoOpa3oBaHUs YpaBHEHUS, https://m.edsoo.ru/c24¢5497
PaBHOCHJIBHOCTD YPaBHEHUI

54 JluneliHOE YpaBHEHHE C https://m.edsoo.ru/f865b539




OJIHOM IIEPEMEHHOM, penIeHne
JIMHEWHBIX YPaBHEHUI

55

JIuneiiHoe ypaBHEHHUE C
OJIHOM IIEPEMEHHOM, pelIeHue
JIMHEWHBIX YPaBHECHUH

https://m.edsoo.ru/4f1a8771

56

JIuHeitHOe ypaBHEHUE C
OJIHOM IIEPEMEHHOM, pelIeHue
JIMHEWHBIX YpaBHEHUH

https://m.edsoo.ru/39854e31

57

Penrenue 3amad ¢ mOMOIIBIO
YpaBHECHUH

https://m.edsoo.ru/db6el f8b

58

Permrenue 3aga4d ¢ moMoIIbIO
ypaBHEHUH

https://m.eds00.ru/974443d6

59

Pemenue 3agad ¢ moMOIIBIO
YpaBHEHUU

https://m.edsoo.ru/a812ec46

60

Pemenue 3agau ¢ nomoupro
YpaBHEHUH

https://m.edsoo.ru/bacé6dd1d

61

JIuneiiHoe ypaBHEHME C
JBYMsI IEPEMEHHBIMU U €70

rpaduk

https://m.edsoo0.ru/4b1{f196

62

JIuneiiHoe ypaBHEHUE C
JBYMsI IEPEMEHHBIMU U €70

rpaduk

https://m.edsoo.ru/656728ca

63

Cucrema aByX JINHEHHBIX
YpaBHEHUH C JIBYMsI
NEPEMCHHBIMHU

https://m.edsoo0.ru/569¢49dd

64

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C JBYMsI
IIEPEMEHHBIMU

https://m.edsoo.ru/424d81ce

65

Cucrema IByX JIMHEHMHBIX
YpPaBHEHUH C JBYMsI
IIEPEMEHHBIMU

https://m.edsoo.ru/abce5656

66

Cucrema IBYX JIMHEHHBIX

https://m.edsoo.ru/1567fecb




YpaBHEHUH C JBYMsI

NePEeMEHHBIMU

67 Pemenne cucteM ypaBHEHUH 1 https://m.edsoo.ru/283cclel

68 Pemenue cucrteM ypaBHEHUI 1 https://m.edsoo.ru/fdccfe2e

69 Pemenue cucrteM ypaBHEHUI 1 https://m.edsoo.ru/611cal56

70 Pemenue cucreM ypaBHEHUH 1 https://m.edso0.ru/9a355{f9

71 Pemenue cucrem ypaBHEHUI 1 https://m.edsoo.ru/f124ac9a

72 ,I,<OHTp OIbHAT P abora H? reMe 1 https://m.eds00.ru/57b39728

JluHeliHbIe YpaBHEHUS

73 | Koopamnara Towii i 1 https://m_edsoo.ru/a23733d2
psIMOi

74 YucnoBblie MPOMEKYTKH 1 https://m.edsoo.ru/e8211e28

75 UwncnoBbie TPOMEKYTKH 1 https://m.edsoo.ru/abf7afd9
Paccrosinue mexnay nByms

76 TOYKaMHU KOOPJIMHATHOU 1 https://m.edsoo.ru/5cc9ccSb
PSMOM
Paccrostaure Mexay AByMs

77 TOYKaMH KOOPJIUHATHOU 1 https://m.edsoo.ru/22a3cbba
IPSIMOM

78 HpsamoyroxbHas cucrema 1 https://m.edsoo.ru/3b66d7e3
KOOPJMHAT Ha TUIOCKOCTH

79 HpsmoyroxtbHas cucrema 1 https://m.edsoo.ru/fab8c1bd
KOOPJIMHAT Ha IJIOCKOCTH

80 [pmveprt rpagukos, 1 https://m.edsoo.ru/d9¢f79c¢1
3aJIaHHBIX (OpMYJIaMU

81 [pumeprt rpagukos, 1 https://m.eds00.ru/842b2d45
3aJIaHHBIX (OopMyITaMH

82 Tpmveprt rpaduios, 1 https://m.edsoo.ru/f8f647a4
3aJJaHHBIX (HOPMYJIaMHU

83 Hrenne rpaguKos peanbHLIX 1 https://m.edsoo.ru/cfadb472

3aBUCUMOCTEN




Urenue rpaduKoB peaibHBIX

84 . 1 https://m.edsoo.ru/ba2{4{f4
3aBUCHUMOCTEN
85 [Tonstue QyHKIMH 1 https://m.edsoo.ru/cc5ad997
86 ['paduk byHKITIH 1 https://m.edso0.ru/f84482b5
87 CaoiicTBa HyHKIHHA 1 https://m.edsoo.ru/2¢3527¢l
88 CaoiicTBa hyHKIHHA 1 https://m.edsoo.ru/111696e6
89 Jluneiinas QyHKIus 1 https://m.edsoo.ru/da7259¢2
90 Jluneiinas QyHkius 1 https://m.edsoo.ru/19¢7521fc
91 f;;;ggg;ng;ﬁsﬁf;a 1 https://m.edso0.ru/68799ddc
92 E;;gggggﬂqiyfffﬁa 1 https://m.edsoo.ru/212d18e7
93 I'paduk yHkmm y =[x| 1 https://m.edsoo.ru/e2bcf23e
94 I'paduk pynkumm y =[x| 1 https://m.edsoo.ru/f4dfafbc
KonTponbHas pabota mo Teme
95 ;i::{ofﬁ;;,? /Tgclzggi?;g;'aﬂ 1 https://m.edsoo.ru/613¢655d
poBepoyHas paborta
Hrtorosast KOHTpoOJIbHASA
96 pabota / Bcepoccuiickas 1 https://m.edsoo.ru/755babd3
IpoBepoyHas pabora
IToBTOpEHNE OCHOBHBIX
97 MOHATUH ¥ METOJIOB Kypca 7 1 https://m.edsoo.ru/3a654b9d
KJ1acca, 0000IIeHIEe 3HAHUH
[ToBTOpEHNE OCHOBHBIX
98 MOHSATUH U METOJIOB Kypca 7 1 https://m.edsoo.ru/d7ff245a
KJiacca, 00001IeHne 3HaHU I
[ToBTOpEHNE OCHOBHBIX
99 MOHSATUHN ¥ METOJIOB Kypca 7 1 https://m.edsoo.ru/d12b3b9d
KJiacca, 00001IeHne 3HaHu i
100 [ToBTOpEHNE OCHOBHBIX 1 https://m.edsoo.ru/81ca2fd1




MOHATHI U METOJ0B Kypca 7
Kj1acca, 0000IIeHIEe 3HAHUI

HOBTOpeHI/Ie OCHOBHBIX

https://m.edsoo.ru/53c2e81f

101 MOHATHI U METOJ0B Kypca 7 1
KJ1acca, 0000IIeHIEe 3HAHUH
[ToBTOpEHNE OCHOBHBIX
102 TIOHSATHI U METO/I0B Kypca 7 1 https://m.edsoo.ru/9fcdbdc9

KJacca, 0000IIeHHe 3HAHUH

OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

102




8 KJIACC

KoanuyecTBO 4acoB

DJIeKTpOHHbIe U (ppoBbIe

Ne Tema ypoka KonT Hata oOpa3oBare e
w/n Beero poibHble | IIpakTHyeckue w3yeHus pa3oBaTe/IbHBI
padoThI padoThbI pecypchl

1 KBanpatubiii kopers u3 1 https://m.edsoo.ru/7f566b24
qrcia
[Tonstue 06

2 1 https://m.edsoo.ru/72ac855b
UPPAIMOHAIILHOM YHCIIe
Jecsatuaabie

3 NpUOTHKEHUS 1 https://m.edsoo.ru/da8989ce
UpPPAIMOHAIIBHBIX YHCET
Jecsatuaabie

4 NpUOTVHKEHUS 1 https://m.edsoo.ru/fc4af857
UPPAITMOHATILHBIX YHCET

5 JlelicTBUTENIbHBIC YHCTIA 1 https://m.edsoo.ru/alddbeae

6 Cp“a BHEHHC 1 https://m.edsoo.ru/637a2172
JICHCTBUTEIILHBIX YUCEI

7 Cpua BHCHHC 1 https://m.edsoo.ru/d537dbaf
JEHCTBUTEILHBIX YHCET

8 ApH(bMeTH%eCKHH 1 https://m.edsoo.ru/9d8ebe6f
KBaJIpaTHBIA KOPEHb

9 YpaBHeHHe BUIa X = a 1 https://m.edsoo.ru/c22abcca
CgoiicTBa

10 apupMeTHIeCKuX 1 https://m.edsoo.ru/78{fae69
KBaJIPAaTHBIX KOPHEH
CaoiicTBa

11 apuhMeTHIECKUX 1 https://m.edsoo.ru/6af3fa69
KBaJIPaTHBIX KOPHEH
[IpeobpazoBanue

12 YUCJIOBBIX BBIPAKCHHH, 1 https://m.eds00.ru/39¢73255

COoACPIKAIIMX KBAAPATHBIC




KOPHHU

13

[Ipeo6pa3oBanue
YHCIIOBBIX BBIPAKCHUH,
coJiepKaIuX KBaapaTHbIC
KOpHH

https://m.edsoo.ru/ac98bbb1

14

[IpeoOpazoBanue
YHUCJIOBBIX BBIPAKECHUM,
coJiepXKalnux KBaJpaTHbIe
KOPHHU

https://m.edsoo.ru/f87ee32a

15

[IpeobpazoBanue
YHCIIOBBIX BBIPAKCHHH,
COZIepIKAIUX KBAIPATHBIC
KOPHHU

https://m.edso0.ru/32593c7e

16

CreneHsn ¢ LIEJIbIM
IoKa3arejeM

https://m.edsoo.ru/a59837¢l

17

CranpapTHas 3anuch
yucia. PazmMepsl 006EKTOB
OKpYKaromero Mupa (0T
3JIEMEHTAPHBIX YACTHULL 10
KOCMUYECKNX 00BEKTOB),
JUIUTEIBHOCTh IPOIIECCOB
B OKPY>KAIOIIEM MUPE

https://m.edso00.ru/928ecd9f

18

CBolicTBa CTEIICHU C
OCJIBIM ITOKAa3aTCJICM

https://m.edsoo.ru/45fec448

19

CBoiicTBa CTENEHH C
LIETBIM [OKA3aTEIEM

https://m.edsoo.ru/44{84bfd

20

CBoiicTBa CTEOEHH C
LEJIBLIM TTOKA3aTEIIEM

https://m.edsoo.ru/13da6ffs

21

CBoiicTBa CTENEHH C
LIEJIBIM [I0Ka3aTeJIEM

https://m.edsoo.ru/a444ce3e

22

CBOIiCTBa CTENIEHH C
LEJIBIM [IOKa3aTelIeEM

https://m.edsoo.ru/345e¢1638




23

KBanparsslii TpEXusieH

https://m.edsoo.ru/baldf/ec

24 KBaapaTHblii TpéxuneH https://m.edsoo.ru/bdd9be79

25 Pa?nomeﬂne KBa/IPaTHOTO https://m.edsoo.ru/6ec17678
TpEXWICHA HA MHOKHTEIU

26 Pa?nomeHHe KBa/PATHOTO https://m.edsoo.ru/5e6567¢b
TpEXWICHA HA MHOKHTEIIU
KonrtponsHas pabora o

27 Temam "Kpaspathere https://m.edsoo.ru/c724d7¢e4
kopHU. CTeneHu.
KBagpaTHbii TpexwieH"

28 AnrebGpanueckas qpoob https://m.edsoo.ru/ec8fa983
JomycTuMble 3HaYEHUS

29 TCPEMEHHBIX, BXOJMAMIIX B https://m.edsoo.ru/3ccca98f
anreOpanveckue
BBIPAYKCHHS
JlomycTiMbIe 3HAYCHHS

30 ZEIF) :g;e ;I};b;z;(EZOHHIHHX i https://m.edsoo.ru/b92452fd
BBIPKCHHMS

31 ;ii%;zgzgfsfgzzoo ou https://m.edsoo.ru/7a7818ed

32 Cokpamenue apooei https://m.edsoo.ru/33ee19b8

33 Cokpamenue apooei https://m.edsoo.ru/3d585¢35

34 Cokpamenue apooei https://m.edsoo.ru/b7286a26
CrnoxeHue, BEIYNTAHUE,

35 YMHOXKEHUE U JICTICHNE https://m.edsoo.ru/b7¢5738b
anreOpanyecKux Apooeit
CrnoxeHue, BEIYNTAHUE,

36 YMHOXCHHUE U JICTICHNE https://m.edsoo.ru/fa626afs
anreOpandecKux apooeit

37 Croxcenue, BorauTanue, https://m.edsoo.ru/67e347{8

YMHOKCHHE U JCTICHUC




anredpandeckux apobeit

CnoxeHue, BEIYNTAHUE,

38 YMHOXKEHUE U JIETICHNE https://m.edsoo.ru/8d61236¢
anreOpanyecKux Apooeit
[Ipeo6pa3oBanue

39 BBIPOKECHHM, COACPIKAITUX https://m.edsoo.ru/82ac3492
anreOpandecKue Ipoodu
[IpeobpazoBanue

40 BBIPOKECHHM, COACPIKAITUX https://m.edsoo.ru/51ae3adl
ajreOpanveckue Apoou
[IpeobpazoBanue

41 BBIPOKECHHM, COACPIKAITUX https://m.edsoo.ru/d4adbf39
anredpandecKue Ipoodu
KonTponbHas pabota no

42 Tteme "Anredpanyeckas https://m.edsoo.ru/edadel6d
IpoOs"

43 KBagparHoe ypaBHEHHUE https://m.edsoo.ru/aaSbeeca

44 Henonroe ksaspathoe https://m.edsoo.ru/ba7¢2494
ypaBHEHHUE

45 Henosmoe ksanparroe https://m.edso0o0.ru/7739d625
YpaBHCHHE

46 Popmyna kopHe# https://m.edsoo.ru/f3¢232a6
KBaJIPaTHOT'O YpaBHEHUS

47 Popmyia Kopreit https://m.edsoo.ru/1b454bfe
KBaJIPATHOTO YpaBHEHUS

48 Popmyna kopHe# https://m.edsoo.ru/5b12b5Sea
KBaJIPATHOT'O YpaBHEHUS

49 Teopema Buera https://m.edsoo.ru/fadtb6as

50 Teopema Bueta https://m.edsoo.ru/f9a2b61f
Pemienue ypaBHeHUH,

51 CBOJISIINXCS K https://m.edsoo0.ru/673692a2

KBaApPaTHBIM




52

Pewenne ypaBHeHui,
CBOZAIIMXCA K
KBaJPaTHBIM

https://m.edsoo.ru/aaa9bcda

53

[pocreiimme gpoOHO-
palMOHAIBHBIC YPABHCHUSI

https://m.edsoo.ru/67772¢e31

54

[Ipocreiimme apoOHO-
palMoHaIbHbIC YPABHEHUS

https://m.edsoo.ru/29e268ed

55

Pemenne TeKCTOBBIX 3aj1a4
C IMTOMOUIBIO KBaJAPATHBIX
YpaBHECHUH

https://m.edsoo.ru/cf84dc92

56

Perrenurie TekcTOBBIX 3a0a4
C ITOMONIBIO KBaAPATHBIX
YpaBHEHUU

https://m.edsoo.ru/feb686¢8

57

KontponbHas pabora no
teme "KBaapaTHbie
ypaBHeHuUs"

https://m.edsoo.ru/b7blad5f

58

JIuHeliHoe ypaBHEHHUE C
JByMsI [IEPEMEHHBIMH, €TO
rpaduk, IpuMepsl
peleHusl ypaBHEHUH B
LIEJIBIX YUCIIaX

https://m.edsoo.ru/ac677ab5

59

JIuHeitHOe ypaBHEHUE C
JIByMsI [IEPEMEHHBIMHU, €T0
rpaduk, mpumMepbl
peleHus: ypaBHEHUN B
LEJIbIX YUCIIax

https://m.edsoo.ru/2b4f56e5

60

JIuHeitHOE ypaBHEHUE C
JByMsI IEPEMEHHBIMHU, €TO
rpaduk, IpuUMephHI
peleHus: ypaBHEHUN B
LEJIbIX YUCIIax

https://m.edsoo.ru/56fb3f4a

61

Peuienue cucrem aByx
JIMHEWHBIX YPAaBHEHUH C

https://m.edsoo.ru/73e4de97




ABYMs ICPEMCHHBIMU

62

Pewmenne cucrem nByx
JIMHEWHBIX YPaBHEHUH C
JIByMsI IEpEMEHHBIMU

https://m.edsoo.ru/de6ed3f1

63

Pemenue cucrem aByx
JIMHEWHBIX YpaBHEHUH C
JIBYMsI TI€PEMEHHBIMU

https://m.edsoo.ru/4ca22968

64

[Ipumepsl pemenus
CHUCTEM HEJIMHENHBIX
YpPaBHEHUU C JBYMsI
EPEMEHHBIMU

https://m.edsoo.ru/5d426¢5d

65

[Tpumepsl penieHus
CHCTEM HEJIMHEWHBIX
YpaBHEHUH C JBYMsI
ePEeMEHHBIMU

https://m.edsoo.ru/1¢c257164

66

I'paduueckas
UHTEPIpETANNs yPaBHCHUS
C IByMsI IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX
YPaBHEHMH C IByMsI
NIepEMEHHBIMH

https://m.edsoo.ru/275e59¢2

67

I'padmueckas
WHTEpIpETALNS YPABHEHUS
C IByMsI IEPEMEHHBIMH U
CHUCTEM JIMHEHHBIX
YpPaBHEHUH C JIBYMsI
epEMEHHBIMU

https://m.edsoo.ru/7e32c79

68

Pemenne TekcTOBBIX 3a7a4
C TIOMOIIIbIO CUCTEM
ypaBHEHUH

https://m.edsoo.ru/2bee62fc

69

Penrenue TeKCTOBEIX 3a1a4
C IOMOIIIBIO CUCTEM
ypaBHEHUH

https://m.edsoo.ru/adee3336




70

Pemrenye TeKCTOBBIX 3a0a4
C IIOMOIIBIO CUCTEM
YpaBHEHUH

https://m.edsoo.ru/c425b3ed

71

HucnoBsle HEpaBEHCTBA U
UX CBOWCTBA

https://m.edsoo.ru/ab935797

72

YucaoBble HEPABEHCTBA U
UX CBOICTBa

https://m.edsoo0.ru/2a95bc36

73

HepasenctBo ¢ onHOM
MIEPEMEHHOMN

https://m.edsoo.ru/f7daad5b

74

JIuHeiHbIe HEpaBEHCTBA C
OJHOU MEPEMEHHON U UX
pelieHue

https://m.edsoo.ru/1b31351¢

75

JInneliHble HEPABEHCTBA C
OJHOU MEPEMEHHOU U UX
pelieHue

https://m.edsoo.ru/9e34ec7d

76

JInneliHble HEPABEHCTBA C
OJHOM MEPEMEHHOU U UX
pelIeHne

https://m.edsoo.ru/e3b51845

77

CucTeMBbl JUHEHHBIX
HEPABEHCTB C OJTHOM
MIEPEMEHHOMN U UX
pelleHue

https://m.edsoo.ru/f4c88c54

78

CucrteMbl TUHEUHBIX
HEPABEHCTB C OJJHOM
MEPEMEHHOMN U UX
perieHne

https://m.edsoo.ru/571a8b2¢

79

CucreMbl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX
peuieHue

https://m.eds00.ru/99b83365

80

N3o06paxenue perieHus
JUHEHHOT0 HEPAaBEHCTBA U

https://m.edsoo.ru/acal2984




HUX CUCTEM Ha YUCJIOBOU
IPSIMOU

N3o6pakenue pereHus
JIMHEHHOTO HEPABEHCTBA U

81 . https://m.edsoo.ru/57565dd5
UX CHCTEM Ha YHCIOBOI
IpsIMOM
KonTtponsHast pabora o
82 temaMm "HepaBeHcTBa. https://m.edsoo.ru/6a53b46e
Cucremsl ypaBHeHUH"
83 [Tonstre QyHKIMHU https://m.edsoo.ru/6a7caeab
OO6nacTh ornpeneneHus 1
84 MHOKECTBO 3HAYCHHI https://m.edsoo.ru/1b9bcdef
byHKIHH
85 ggﬁ;iﬁ; sajamd https://m.edsoo.ru/bc3f786e
86 I'paduk pyHkumn https://m.edsoo.ru/df9eb637
87 chsgl::;zil}gﬁ:?gégzm https://m.edsoo.ru/f27b961d
88 I:;;;EEOP; rgyc;;zz;;ne https://m.edsoo.ru/88a699¢e
[Tpumeps! rpaduxos
89 GyHKIHA, OTpasKaroIIIX https://m.edso0.ru/296¢3ec9
peaIbHBIC MPOIIECCHI
OyHKIINMY, OTIHCHIBAIOIIINE
90 ng)ﬁc})’;(:lﬁocfa?lifg;o https://m.edsoo.ru/b2e6¢3fd
3aBUCHUMOCTH, UX TpapuKu
91 [M'unepbona https://m.edsoo.ru/c7cd25d2
92 lMumepOona https://m.edsoo.ru/ea41995c¢
93 I'paduk yHkIHH y = X> https://m.eds00.ru/2bf8459¢
94 DynKIMn y =X, y =2C, y = https://m.edsoo.ru/af8cb727

VX, y = [X|; rpaduueckoe




peleHue ypaBHEHUN 1
CHCTEM YpPaBHEHHI

95

[ToBTOpEHME OCHOBHBIX
IOHATHI U METO/I0OB
KypcoB 7 U 8§ KJIaccoB,
00001IeHIE 3HAHMIA /
Bceepoccuiickas
IpoBepoyHas pabora

https://m.edsoo.ru/f4e4 8118

96

Hrtorosast KOHTpoOJIbHAS
pabora / Bcepoccuiickas
poBepoYHas pabora

https://m.edsoo.ru/f8a8e3ac

97

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOI0OB
KypcoB 7 U 8§ KJIaccoB,
000011IeHE 3HAHUNA

https://m.edsoo.ru/b51ebf75

98

[ToBTOpEHKHE OCHOBHBIX
MOHSTHUN U METOJIOB
KypcoB 7 1 8 KJIaccoB,
0000111eHIEe 3HAHUIA

https://m.edso0.ru/76f1{8e2

99

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOI0OB
KypcoB 7 U 8§ KJIaccoB,
000011IcHIE 3HAHMI

https://m.edsoo.ru/7cb79181

100

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB
KypcoB 7 U 8 KJIaccoB,
0000111eH1E 3HAHUNA

https://m.edsoo.ru/592ad7a9

101

[ToBTOpEHME OCHOBHBIX
MMOHSATUM U METOJIOB
KypcoB 7 1 8 KJIacCOB,
000011IcHIE 3HAHUI

https://m.edsoo.ru/1fbadd86

102

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOI0OB

https://m.edsoo.ru/dc2f5d6¢




KypcoB 7 1 8 KJIaccoB,
000011IeHe 3HAHUH

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102




9 KJIACC

KoanyecTBO 4acoB

DJIeKTpOHHbIe U poBbIE

Ne Tema ypoka KonTt Aara 0
w/n Beero poabHble | IIpakTuyeckue e o0pa3oBaTe/IbHbIC
padoTbI padoTbI pecypchl

PanmonanpHsbie yncna,

1 MPPAIHONATIBHRIC HHCIA, 1 https://m.edsoo.ru/784cddlc
KOHEYHbIE 1 OECKOHEUHBIE
JIECATUYHBIE IpoOHU
MHOKeCTBO JIeHCTBUTEIBHBIX

2 HHCEIL; ACHCTBHTEIRHBIC 1HCIIa 1 https://m.edsoo.ru/97eaef99
KaK 0€CKOHEYHBIC JISCATUIHBIC
JIpodu
B3auMnuo ogHO3HAYHOE
COOTBETCTBUE MEKTY

3 MHOKECTBOM JAE€HCTBUTEIBHBIX 1 https://m.edsoo.ru/2e8d43dc
YHCeNl 1 MHOXKECTBOM TOYEK
KOOPAMHATHOW MPAMOM
CpaBHEHHE TEUCTBUTEIHHBIX

4 el apmbM?,TquCKHe 1 https://m.edsoo.ru/c83fele6
NEHCTBUS C ICHCTBUTCIILHBIMHE
qrcIaMu
[TpubnmxE€HHOE 3HAUCHUE

5 BEJIMYUHBI, TOYHOCTh 1 https://m.edsoo.ru/b75291fe
MPUOJIMKESHHUS

6 OkpyrieHHe yncesn 1 https://m.edsoo.ru/ad42bfel

7 OkpyriieHHe Yyucen 1 https://m.edsoo.ru/4866ab2a

8 Hpukuia u onerka . 1 https://m.edsoo.ru/d9¢21ccd
pe3yJIbTaTOB BBIYUCICHUN

9 Hpuiwa u ouerka . 1 https://m.eds00.ru/42bb579b
PE3YJIBTATOB BRIYUCIICHUN

10 JluneiiHoe ypaBHEHHUE. 1 https://m.edsoo.ru/8da553dd




Pewenne ypaBHeHui,
CBOJAIIMXCS K JIMHEWHBIM

JIuneiiHOE ypaBHEHUE.

11 Pemenue ypaBHeHuit, https://m.edsoo.ru/632a%9a8a
CBOJIAIIMXCS K TUHEHHBIM
KBanpaTHOe ypaBHEHHE.

12 Pemenune ypaBHeHui, https://m.edsoo.ru/d26¢f1db
CBOJISIIIUXCS K KBAJPATHBIM
KBanpaTHoe ypaBHeHuUE.

13 Pemenune ypaBHeHuii, https://m.edsoo.ru/ffde92{6
CBOJISIIIUXCS K KBAJPATHBIM

14 bukBanpaTHbIe ypaBHEHUS https://m.eds00.ru/79483d18

15 bukBanpaTHbIe ypaBHEHUS https://m.edsoo.ru/64b9efca
[Ipumeps! penieHust ypaBHEHUI

16 TPETbEN U YETBEPTON CTEIIEHEN https://m.edsoo.ru/8c18fe4a
pa3IoKEHUEM Ha MHOKHTEITH
[Ipumepsl peleHns: ypaBHEHHI

17 TpEThel U YeTBEPTOM CTENEeHeH https://m.edsoo.ru/fa5b88a7
pa3lIoKCHUEM Ha MHOKHUTEIIU

18 Pemenne apoGHo- . https://m.edsoo.ru/d56625c7
palMoOHAIBHBIX YPABHCHHUH

19 Pewenue apoGHo- . https://m.edsoo.ru/4252¢16d
palMOHAIbHBIX YPaBHEHHIMA

20 Pemenne TekcToBbIX 32124 https://m.edsoo.ru/c9cb88d2
anreOpanvdecKuM METOA0M

21 Pemienme TeKCToBEIX 314 https://m.edsoo.ru/b4afabl5
anreOpanvyecKuM METOA0M

22 Peuerue TekcToBbIX 32124 https://m.edsoo.ru/3¢f8d84b
anreOpanvyecKuM METOJA0M
KonTtponsHast pabora o Teme

23 "YpaBHEHHUsI C OJHOM https://m.edsoo.ru/d7f52af8

nepeMeHHoun"




24

VYpaBHEHHE C 1ByMs
NePEMEHHBIMU U ero rpaduk

https://m.edsoo.ru/df9d8139

25

VYpaBHEHME ¢ ABYMS
NEPEMEHHBIMU U €ro rpaduk

https://m.edsoo.ru/5d32aal6

26

Cucrema ByX JINHEHHBIX
YPaBHEHUH C ABYMsI
MIEPEMEHHBIMU U €€ pELICHHE

https://m.edsoo.ru/2bba28d6

27

Cucrema ByX JIMHEHHBIX
ypaBHEHUH C JIBYMsI
IIEPEMEHHBIMU U €€ pELICHHE

https://m.edsoo.ru/c84b7ec2

28

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C JBYMsI
IIEPEMEHHBIMU U €€ pELICHHE

https://m.edso00.ru/85dcb849

29

Cucrema IByX JIMHEHMHBIX
YpaBHEHUH C JBYMsI
IIEPEMEHHBIMU U €€ peLICHHE

https://m.edsoo.ru/497eclfe

30

Pemenue cucrem nByx
YpaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe — BTOPOU
CTEIEHU

https://m.edsoo.ru/73a6debd

31

Pemenne cucrem nByx
YPaBHEHMH, OJJTHO U3 KOTOPBIX
JIMHENHOE, a Ipyroe — BTOPOH
CTENEeHU

https://m.eds00.1ru/3962972a

32

Peuienue cucrem aByx
YPaBHEHUH, OJIHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOMt
CTENeHU

https://m.edsoo.ru/7ee93blc

33

Pewenue cucreM nByx
YPaBHEHHH, OJJTHO U3 KOTOPBIX
JIMHENHOE, a Pyroe — BTOPOH
CTENEHU

https://m.edsoo.ru/253a6d78




I'padmueckas unTeprperanus

34 CUCTEMBI YPaBHEHUI C IBYyMs https://m.edsoo.ru/74aacd41
IEPEMECHHBIMHU

35 Peluenue TekCTOBLIX 38121 https://m.edsoo.ru/c4d16a8f
anreOpanvdecKuM Ccrocodoom

36 Pemienre TeKCTOBEIX 38,124 https://m.eds00.ru/b939ee99
ajareOpanvyecKuM CrocodooM

37 ,I,<0HTp O/IbHaA pa60Ta“1'1'0 reme https://m.edsoo.ru/4fd75fe7

CucrteMbl ypaBHEHHI

38 | | MCTOBIC HEPABEHCTBA H IIX https://m_edso0o.ru/43de68c6
CBOMCTBa

39 | [MCIOBbIC HEPABEHCTEA M HX https://m.eds00.ru/369843b4
CBOICTBa
JInneliHble HEpABEHCTBA C

40 OJIHOY MTEPEMEHHOMN U UX https://m.edsoo.ru/55eaa389
pelieHne
JInnelinble HEpABEHCTBA C

41 OJIHOY TIEPEMEHHOMN U MX https://m.eds00.ru/699fbbd8
pEIICHUE
JIunelinble HEpaBEHCTBA C

42 OJIHOY TIEPEMEHHOMN U MX https://m.edsoo.ru/ea2687d2
pEIICHUE
CucteMbl THHEHHBIX

43 HEPaBEHCTB C OJHOU https://m.edsoo.ru/6aal 7218
IIEPEMEHHOM U UX PEILICHUE
CHCcTeMbl TUHEHHBIX

44 HEPABEHCTB C OJIHOM https://m.edsoo.ru/218d6f2e
MIEPEMEHHOMN M MX PEIICHHE
CucTeMbl TUHEHHBIX

45 HEPaBEHCTB C OJHOU https://m.edsoo.ru/db291ecl
MEPEMEHHOMN M MX PEIICHHE

46 KBagpaTtHble HEpaBEHCTBA M HX https://m.edsoo.ru/6e4fab45




penieHue

KBaIlpaTHI)Ie HCPAaBCHCTBA U UX

47 https://m.edsoo.ru/e665cdbl
pelieHne

48 Kpajipatipie HepaBeHCTBa i HX https://m.edsoo.ru/19da69fd
pelieHue

49 Kpajpatspie HepaBeHCTBa 1 HX https://m.eds00.ru/98c2b3bf
pelieHue

50 Kpazipathpie HepaBeHCTBa i HX https://m.edsoo.ru/3f4a76ea
pelieHue
I'paduueckas uaTepripeTanus

51 HEPABCHCTE I CHCTeM https://m.edsoo.ru/d4528c7a
HEPABEHCTB C ABYMSI
IEPEMCHHBIMHU
I'padmueckas unTepripeTanys

52 HEPABCHCTB H CHCTEM https://m.edsoo.ru/5b94c64a
HEPABEHCTB C JABYMSI
TIePEMEHHBIMH

53 ,ISOHTPOHBHM ,I,)a6OTa 110 TeMe https://m.eds00.1ru/b99f5667

HepasencrtBa

54 KBaﬂpaanHag ymrias, o8 https://m.edsoo.ru/e5173a2b
rpaduK U CBOHCTBA

55 KBaz[paanHava ymKis, e¢ https://m.edsoo.ru/743339c6
rpaduk u CBOMCTBa

56 Kaazp aTHan ymruas, o8 https://m.edsoo.ru/88ff1a6f
rpaduk 1 cBOMCTBa
[Tapabomna, KOOpIUHATHI

57 BEPLIMHBI 1apadoJIbl, OCh https://m.edsoo.ru/15¢24da8
CUMMETPUHU NapadoJIbl
[Tapaboia, KoopaAMHATEI

58 BEPIIUHBI ITapadoJIbl, OCh https://m.eds00.1u/8249b96¢
CUMMETPUU 11apadoJIbl

59 [Tapabosa, KOOpAMHATHI https://m.edsoo.ru/tb278eS5c




BEPILUHBI 1apadoibl, 0Ch
CUMMETPHUHU apadoIIb

[TapaGona, kKoOpAUHATHI

60 BEpPILKHBI 1apadoibl, 0Ch https://m.edsoo.ru/ed969721
CUMMETPHH TTapadoIIbI
[Tapabosa, KOOpIUHATEI Bubmioreka [[OK

61 BEPIUIMHBI 1APA0OIBL, OCE https://m.edsoo.ru/7f43a526
CUMMETPHH TTapadOoITbI
[Tapaboma, KOOpAUHATHI

62 BEPILIMHBI 1apadoIbl, OCh
CHMMETPHUH TTapaboJIbI
I'paduxu pynkomii: y = kx, y =

63 kx + b, y=k/x, y=x3, y=VvX, https://m.eds00.1ru/5926d73b
y=IX|
I'paduku pynkumii: y =kx,y =

64 kx + b, y=k/x, y=x3, y=VvX, https://m.edsoo.ru/cfd1d18d
y=IX|
I'paduxu Gynkmmit: y =kx, y =

65 kx + b, y=k/x, y=x3, y=VvX, https://m.eds00.ru/6739{677
y=Ix]
I'paduxu Gynkumit: y =kx, y =

66 kx + b, y=k/x, y=x3, y=vX, https://m.edsoo.ru/ealab28c
y=Ix|
I'paduxu Gynkumit: y =kx, y =

67 kx + b, y=k/x, y=x3, y=vX, https://m.edsoo.ru/3214a133
y=1x|
I'paduku Gynkumit: y =kx, y =

68 kx + b, y=k/x, y=x3, y=vX, https://m.edsoo.ru/38baebe?
y=lx|

69 ,IFOHTP Om’lf,aﬁ pabora o Teme https://m.edsoo.ru/d7a4d3c6

OyHKIMHU
70 [TonsiTHE YNCTOBOM https://m.edsoo.ru/22b51144




IIOCJICA0OBATCIBHOCTHU

71

3agaHue MoCiIeq0BaTeEIbHOCTH
PEKyppEeHTHOM (opMyIIoit 1
dbopmMyI0ii n-TO WieHa

https://m.edsoo.ru/dfc55a2a

72

Apudmernueckas u
reoMeTpUYecKasi IPOrpeccuu

https://m.edsoo0.ru/36889def

73

Apudmerrnueckas u
reoMeTpHYeCcKast MPOrPEeCcCUn

https://m.edsoo.ru/bf2438ea

74

DopMyIIbl N-TO YICHA
apudMeTHUIECKON 1
T€OMETPUYECKOU MTPOrPECCUN,
CYMMBI IIEPBBIX N YICHOB

https://m.edsoo.ru/6528a67b

75

@opMyIIbl N-TO YWICHA
apupMeTHIECKON U
F€OMETPHUYECKON MTPOTPECCUH,
CYMMBI [IEPBBIX N YWICHOB

https://m.edsoo.ru/9a65ed6f

76

@opMyJIbl N-Io YieHa
apudMeTUIeCcKon u
reOMETPUYECKON IPOTrPECCUN,
CYMMBI [IEPBBIX N YWICHOB

https://m.edsoo.ru/6d756b46

77

@opMyIIbl N-TO YICHA
apupMeTHIECKON U
F€OMETPUYECKON MTPOrPECCUN,
CYMMBI IIEPBBIX N YICHOB

https://m.edsoo.ru/ca959173

78

®opmyJibl N-TO YieHa
apudmeTHuecKoil u
reOMETPUUYECKOIN POrpeCcCuid,
CYMMBI IIEPBBIX N YICHOB

https://m.eds00.ru/9¢91e859

79

N300pakeHne 4ieHOB
apudMeTHIECKON 1
TEOMETPUYECKOU IIPOrpeccuit
TOYKAMU Ha KOOPJAMHATHOU
IJIOCKOCTH

https://m.edsoo.ru/87354e2f




80

N3o0paxenue 4wieHOB
apupMeTHYECKON U
F€OMETPUUYECKON MTPOTrPeECCUit
TOYKAMH Ha KOOPAMHATHOMN
IJIOCKOCTH

https://m.edsoo0.ru/d389¢e56¢

81

JInnenHbll 1
9KCTIOHCHIIMAJIbHBINA POCT

https://m.edsoo.ru/17298a23

82

CrokHEBIE IMPOICHTHI

https://m.edsoo0.ru/b69be694

83

CJ105KHbIE TPOLECHTHI

https://m.edsoo.ru/35eeee32

84

KoHnTtponbHas pabota 1o Teme
"Yucnosble
rnocjienoBareibHoCcTH"

https://m.edsoo.ru/9c6d4a74

85

[ToBTOpenue, o6o0IIEeHNE 1
CHCTeMaTH3alis 3HAHH.
3anuck, CpaBHEHUE, ICUCTBUS
C JCHCTBUTEILHBIMH YHCIIAMH,
qucJioBas HpﬂMafI

https://m.edsoo.ru/alb3678a

86

[ToBTOpenue, 0600IICHNE U
CHCTEMAaTH3alLMsl 3HaHHUH.
IIpouenTsl, OTHOIIEHNS,
MIPONOPIIMH

https://m.edsoo.ru/1d693aae

87

[ToBTOpEHME, 0000IIICHUE U
cucTeMaTH3aIys 3HaHUM.
OxkpyriieHne, MpuoImKeHUe,
OIlCHKA

https://m.edsoo.ru/2419faae

88

[ToBTOpeHnue, 0600IIeHNE U
CHUCTEMAaTH3alMsl 3HAaHUH.
Pemenne TekCcTOBBIX 3a/1a4
apuMETHIECKUM CIIOCOOOM

https://m.edsoo.ru/287cfaeb

89

[ToBTOpEeHme, 0600IIEHUE U
cucTeMaTH3aIMs 3HaHUM.
Penrenue TexCcTOBEIX 3a/1a4
apuMeTHIECKUM CIOCOOOM

https://m.edsoo.ru/5dba3cé6d




90

[ToBTOpenue, o6o0mIeHNE U
CUCTeMaTH3aIHsl 3HAaHHH.
Pemrenye TekcTOBBIX 3a1a4
apuQMeTHIECKUM CIOCOO0OM

https://m.edsoo.ru/bcb79d68

91

[ToBTOpEeHUE, 0000MIEHNE 1
CHCTEMAaTH3aIUs 3HAHUMA.
[IpeobpazoBanue
anredpandeckux BbIpaKEHU,
JIOITYCTHMbIC 3HAYCHHMSI

https://m.edsoo.ru/9adcbcee

92

[ToBTOpEHME, 0000IIICHUE U
cHCTEeMaTH3alus 3HaHUM.
[IpeoOpazoBanue
anreOpanyecKux BhIPAKEHHH,
JIONTYCTUMBIC 3HAYCHHUS

https://m.edsoo.ru/c8de5145

93

[ToBTOpeHme, 0000IIEHUE U
CHUCTeMaTU3alus 3HaHH.
[IpeoOpazoBanue
anreOpanyecKux BhIPAKEHHH,
JIOTTYCTUMbIE 3HAYECHUSI

https://m.edsoo.ru/53a34379

94

[ToBTOpeHme, 0600IICHUE U
CHCTeMaTu3alys 3HAHH.
[IpeobpazoBanue
anreOpandecKux BhIPAKEHUH,
JIOHYCTI/IMBIe 3HAYCHUA

https://m.edsoo.ru/5bc8cacc

95

[ToBTOpenue, o6o0mIEeHNE 1
cUucTeMaTu3alus 3HaHUM.
DyHKINU: TOCTPOCHHUE,
CBOICTBa M3YUEHHBIX (PYHKIIHIA

https://m.edsoo.ru/79elde7e

96

[ToBTOpEeHUE, 0600IIEHNE 1
CHCTEMAaTH3aIus 3HAaHU.
OYHKIHMH: IOCTPOCHHE,
CBOICTBa U3YyUYEHHBIX (PYHKIIUH

https://m.edsoo.ru/a89ebbce

97

[ToBTOpEeHHUE, 0000IIECHNE U

https://m.edsoo.ru/816a61a4




cUCTEeMaTH3alus 3HaHUM.
OyHKIHUU: IOCTPOCHHUE,
CBOICTBa U3YUYEHHBIX (PYHKIIHM

98

[ToBTOpeHnue, 0600IICHNE U
cUCTEeMaTU3als 3HaHUM.
DyHKINHU: TIOCTPOCHHUE,
CBOMCTBA M3YYCHHBIX (PYHKITUN

https://m.edso00.ru/243189d8

99

[ToBTOpEHME, 0000IIICHUE U
CHCTeMaTH3alus 3HaHUM,
I'padpuaeckoe perneHne
YPaBHEHUHN U UX CUCTEM

https://m.edsoo.ru/3838889a

100

[ToBTOpeHnue, 0600MEeHNE U
CUCTEMAaTH3alsl 3HaHUH.
I'paduueckoe pemenue
YpaBHEHUH U UX CUCTEM

https://m.edsoo.ru/175a7714

101

HroroBasi KOHTposIbHAsi paboTa

https://m.eds00.ru/99{t7321

102

O000I1IEHNE U CUCTEMATHA3ALIMS
3HAHUH

https://m.edsoo.ru/ed4cd43b

OBIIEE KOJIMYECTBO YACOB
[10 [IPOT'PAMME

102







IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

7 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111€er0 00pa30BaHUs

1

Yucna 1 BEIUMCIIEHUSA

1.1

BeimonnsaTe, coderas  yCTHbIE W NHCbMEHHBIE  MHPUEMBI,
apudmeTnyeckre AeMCTBUS ¢ pallMOHAIBHBIMU YHCIaAMH

1.2

Haxonuts 3HAYECHUS YHUCIIOBBIX BBIPAKCHUH, MPUMEHSITh
pa3Hoo0pa3Hble CMIOCOOBI M MPUEMBI BBHIUMCICHHS 3HAUCHUH JAPOOHBIX
BBIPOKEHHM, COZEPKANX OOBIKHOBEHHBIE U ICCSITUIHBIC APOOH

1.3

[lepexonuTe OT oOnxHOM GoOpMBI  3amucu  YHCel K Apyroi
(mpeoOpa3oBbIBaTh  JAECATHYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JIECATUYHYIO ApOOb)

1.4

CpaBHI/IBaTb " yIIopaa04YMBaTh palliOHAJIbHBIC YU CJId

1.5

OKpyrasTh yncia

1.6

BBINONHATE NPUKUAKY M OLEHKY pe3yibTaTa BBIYMCIEHUH, OLEHKY
3HAQYCHWM YHUCJIOBBIX BBIPAXXCHUH. DBBINONHATE  JIEHUCTBUSA €O
CTENEHSMU C HATYypaJIbHBIMU MOKA3aTEIIMU

1.7

[IpuMeHATh TNpU3HAKKM JENMMOCTH, PAa3J0KEHHE HAa MHOXUTEIU
HaTypaJbHbIX YHCEI

1.8

Pemiath  MpakTUKO-OPUEHTHPOBAaHHBIC  3ajayM,  CBSI3aHHBIE  C
OTHOIICHUCM BCJINYHH, HpOHOpHI/IOHaJ'IBHOCTI)I-O BCJINYHH,
NpPOIICHTAMH, HHTEPIPETUPOBATh PE3yJbTaThl pPEUICHUS 3aJa4d C
y4E€TOM OTpaHUYECHUH, CBSI3aHHBIX CO CBOMCTBAMHU PAaCCMATPHUBAEMBIX
00BEKTOB

AnreOpanyecKkue BhIPaKESHHUSI

2.1

Hcnonp3oBaTh anreOpanveckyr0 TEPMHHOJOTHIO M CHMBOJIHKY,
IPUMEHATH €€ B IPOLIECCE OCBOEHMSI y4eOHOr0o Marepuasia

2.2

Haxomute 3HaueHuss OyKBEHHBIX BBIDAKEHUH TIpU  3aJaHHBIX
3HAYEHHUAX IEPEMEHHBIX

23

BhIONHATE  peoOpa3oBaHMs MEJIOTO  BBIPAKECHUS B MHOTOUWICH
MPUBEICHNUEM TIOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK

2.4

BpINOMHATE YMHOKEHHE OJHOWIEHA HA MHOIOWIEH U MHOI'OYJIEHA Ha
MHOTOYJIEH, NPUMEHATh (OpMysbl KBaJpaTa CyMMbl W KBajapaTa
pa3HOCTU

2.5

OcymiecTBIATh Pa3ioKeHNEe MHOTOUWJIEHOB HA MHOKUTEIH C ITOMOIIBIO
BBIHECEHHUSA 32 CKOOKH OOIIET0 MHOXHUTEJS, TPYNIUPOBKH CIIaraeéMbIX,
MpUMEHEHHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS

2.6

HpI/IMCHHTB Hp606p330BaHI/IH MHOI'OYWICHOB JIA PCIICHUA PA3JIMYHBIX
3a1a4 U3 MaTCMATHKHU, CMCIKHBIX IMPEAMCTOB, 13 peaHLHOﬁ IIPAKTUKH




Hcronbs30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU ITOKa3aTEIsIMU

27 JUTSI IPeoOpa30BaHMsI BhIPAKEHUN
3 YpaBHEeHUs 1 HEpaBEeHCTBA
PemaTte nuHEWHHBIE ypaBHEHUS C OJHOW IEPEMEHHOW, INPUMEHSS
3.1 IpaBUJIa MEPEX0/a OT UCXOJHOTO YpaBHEHHS] K PaBHOCHIIBHOMY €MY.
[TpoBepsiTh, SIBISIETCS JIM YUCIO KOPHEM YpaBHEHUS
39 HpI/IMeH}Il;I) rpaduyeckue MeTOAbl NpPU PELICHUU JIMHEHHBIX
YpaBHEHUU U UX CUCTEM
33 [ToxpOuparh mpuMepsl ap YKCeN, ABISIOUIUXCSA PEeHICHHEM JTHHEHHOTO
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU
Ctpoutb B KOOPIAMHATHON MJIIOCKOCTH IpaduK JMHEHMHOTO ypaBHEHUS C
34 IBYMsI TEPEMEHHBIMU; TMONB3YysICh TpadUKOM, MPUBOAUTH TPUMEPHI
pelieHusl ypaBHEHUS
35 Pemate cuctemsl IByX JIMHEHHBIX YPABHEHHM C JBYMS IEPEMEHHBIMH,
B TOM 4HcCJIe TpaduyecKu
CocTaBnsTh U pemnarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHUH I10 yCIIOBUIO 3a/1a4i, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M MOJYYEeHHBIN pe3yibTar
4 Koopaunats! u rpadguku. OyHKuuu
N300pakaTh Ha KOOPAWHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3a/IaHHBIM KOOpJWHATaM, Jy4d, OTPE3KH, WHTEPBaJbl, 3alUCHIBATh
YHCJIOBBIE TPOMEXKYTKH Ha alNredpandeckoM s3bIKe
49 OTrmedaTh B KOOPAMHATHOM TUIOCKOCTM TOYKM IO 33JaHHBIM
KOOpPJIMHATAM
43 Crpoutsb rpacduku nuHeiHbIX QyHKIMHA. CTpouTh rpaduk GyHKIUU Y
- |x]
OnwuceBaTh C MOMOIIBIO (YHKIMK HM3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMUMHAMU: CKOPOCTh, BpEMS, PACCTOSIHHE, IIEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJIUTEIBHOCTD, BpeMsi, 00BbEM padOThI
4.5 HaxomuTh 3HaueHne QYHKITUU 110 3HAYCHUIO €€ apryMeHTa
[lonumaTte rpaduyeckuii crnoco0 TPEACTABICHUS M aHAIN3a
4.6 uHboOpMallMy, H3BJIEKAaTh W HMHTEPHOPETUPOBATH HHOOPMALUIO U3
rpaduKOB peaIbHBIX MPOIIECCOB U 3aBUCHMOCTEM
8 KUIACC
Kon .
IpoBEpsEMOro IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOI
pesyabTata 00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs
1 Yucna v BBIYUCICHUS
Wcnonb3oBath  HayalbHbIE  NPEIACTABICHHA O  MHOMKECTBE
11 NENCTBUTENBHBIX YUCEN AJISi CPAaBHEHUS, OKPYTJIEHUS U BBIUYMCIICHUH,
' n300pakaTh JCWCTBUTENbHBIE 4YHCIA TOYKAMH Ha KOOPIMHATHOU
PSMOM
12 [IpumeHsTh  MOHSATHE  apU(METUYECKOrO0  KBAJpaTHOTO  KOPHS,

HaXO0AWTb KBaApaTHBLIC KOPHH, HMCHOJB3Yys IpHU H606XOI[I/IMOCTI/I




KaJIbKYJISITOP, BBIMOJIHATH MpeoOpa3oBaHUs BHIPAKEHUH, COAEpKAIIUX
KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOUCTBA KOPHEU

1.3

Hcnonp3oBaTe 3amucd  OOJBIIMX ¥ MalbIX YHCET C ITOMOIIBIO
JIECSITUUHBIX ApoOei u crenenei yucaa 10

Anrebpanyeckue BhIpaXeHUs

2.1

HpI/IMeHSITb INOHATHUC CTCICHU C 1ICJIbIM IIOKAa3aTCJICM, BBIIIOJHATH
HpeO6p330BaHI/I${ BBIpa)KeHPIﬁ, coacpxKamux CTCEIICHU C LEJIBIM
IIOKa3aTcjicM

2.2

BBITIONHATE  TOXIECTBEHHBIE  MPEOOPa30BaHMsI  PAMOHAIBHBIX
BBIPQKCHHII HA OCHOBE MpaBW JCHUCTBHM HAJ MHOTOYJICHAMHU U
anredpandecKuMu Apo0sMu

23

PackiagsiBaTh KBa,Z[paTHBIfI TpéX‘lHeH Ha MHOXXHTCJIN

24

[TpumensaTh mpeoOpa3oBaHUsl BBIPAKEHUN ISl pEIeHHs Pa3InYHbIX
3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX [IPEIMETOB, U3 pealbHON MPAKTUKHU

YpaBHEHMsI M HEPABEHCTBA

3.1

Pemwlats nMHEWMHBIE, KBaApaTHbIE YPAaBHEHUS U pPalUOHAIBHbBIC
YPaBHEHHUs, CBOIAIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHH C JByMs
IEPEMEHHBIMU

3.2

IIpoBoauTh mpOCTEWIIME MCCIEIOBAHUS YPAaBHEHUH M CUCTEM
YpaBHEHMH, B TOM 4HClIEé C DPUMEHEHHEM TIpapUuecKux
IpEJCTaBICHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WIH CHCTEMA
YPaBHEHUH pPELIeHHUs, €CIIU UMEET, TO CKOJIBKO, U IPOYee)

3.3

[lepexomuTs OT cioBecHOM  (HOPMYJHUPOBKM 3amadyd K €€
anreOpandeckoil MOJIETN C TOMOINBIO COCTABIICHUS YpPaBHEHUS WU
CHCTEMbI ypaBHeHHfI, HHTCPIIPETUPOBATH B COOTBETCTBHUU C
KOHTEKCTOM 33J1a4¥ ITOJIYYECHHBIN pe3yJIbTaT

3.4

IIprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB /Il CPABHEHUS, OLEHKH,
pelaTh JIMHEHHbIE HEPABEHCTBA C OJHOM NMEPEMEHHON M MX CHCTEMBI,
naBaTh  rpaduueckyro  WUTIOCTPAlldI0  MHOXKECTBAa  pEIICHUN
HEpPAaBEHCTBA, CUCTEMbI HEPABEHCTB

DyHKIMHU

4.1

[Morumath © HCIONB30BaTh (DYHKIIMOHAIBHBIE TIOHSATHS U SI3BIK
(TEpMHHBI, CHUMBOJHMYECKHE OO0O3HAYCHUS), OINpPEIEeNIATh 3HAYCHUE
(GYHKIIUM TI0 3HAYCHHUIO apTyMEHTa, ONPEAEIsTh CBONCTBA (YyHKIIUU
1o e¢ rpaduKy

4.2

Ctpouts rpaduiky deMeHTapHBIX GYHKIIUNA BHIA:

y =k/x

, Y =x?, y = X*, y = |X|, OIUCBIBAaTh CBOWMCTBA YHMCJIOBOH (YHKUIUU MO €&
rpaduky

9 KJIACC

Kon
NpoBepPsAEeMOro
pe3yjabTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus




Yucia U BEIUMCIIEHUS

1.1

CpaBHI/IBaTI) U yHnopsaao4duBaTh pPAUMOHAJIBHBIC W HWppaAlUMOHAIBHBIC
qucjia

1.2

BrImonsaTs apI/I(I)MeTI/I‘IeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMU YUCJIAMU,
CcoucTasd YCTHBIC W IMUCbMCHHBLIC HpI/IéMBI, BBIITIOJIHATH BBIYMCICHUSA C
HppalMOHAJIbHBIMHA YHCJIAMHU

1.3

Haxozme 3HAYCHHS CTEIICHEH C OCJIBIMHU IIOKa3aTCIAMU H KOpHCfI,
BBIYHCJIATH 3HAYCHUA YK CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OKpyriiTh AEMCTBUTENBHBIC YHUCIA, BHIOJHITH TPUKUIKY pe3yjIbTaTa
BBIYMCIICHHM, OLICHKY YMCJIOBBIX BBIPAKCHUHN

YpaBHEHHsI 1 HEPABEHCTBA

2.1

Pemlare  jMHENHBIE W KBAaJApPAaTHBIE YPaBHEHHWs, ypAaBHEHUS,
CBOJISIIIIMECS K HUM, NpocTeiiue TpoOHO-pallMoOHaIbHbIE YPABHEHUS

2.2

Pemate cucreMsl 1ByX JIMHEWHBIX YPaBHEHUMN C JIByMsl I€PEMEHHBIMU
Y CUCTEMBI JIByX YPAaBHEHU, B KOTOPBIX OJHO YPABHEHHUE HE SIBJIACTCS
JIMHENHBIM

23

Pemate TEKCTOBBbIE 3aa4yM anredpanvyeckuM CIOCOOOM C IOMOIIBIO
COCTAaBJICHUSl YPAaBHEHHUS WIM CHUCTEMBI JIBYX YPaBHEHHMH C JIBYMs
EPEMEHHBIMU

24

[IpoBoauTh MpOCTEHININE WCCICIOBAHUS YPABHEHHH H CHCTEM
ypaBHEHHM, B TOM 4YHUCIE€ C TPUMEHEHHEM TpapUuecKux
Mpe/CTaBlICHUN (HalpuMep, yCTaHABINBATh, UMEET JI YpaBHEHUE WU
CHUCTEMa YPaBHEHUH PEILICHHUS], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemate  nuHeElHBIE  HEpPABEHCTBA, KBAJApaTHbIE  HEPABEHCTBA,
n300pakaTh pelieHrne HePaBEHCTB HA YMCIIOBOW MPSIMOM, 3aMHCHIBATh
pELIEHHE C MOMOILBK CUMBOJIOB

2.6

Pemate cucteMbl JMHEHHBIX HCPABCHCTB, CHCTCMbI HCPABCHCTB,
BKJIIOYAOOIUME KBAJAPaTHOC HCEPABCHCTBO, 1/1306pa>1<aTL PEIICHNC
CUCTCMbI HCPABCHCTB Ha YHCJI0BOM HpHMOﬁ, 3aIIMCbIBATh PCHICHUC C
IIOMOIIIBIO CUMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a1a4

DyHKIMHU

3.1

Pacno3naBate  (QyHKUMM  W3y4eHHBIX  BHUIOB.  [loka3bIBaTh
CXEMaTHUYECKH PACTIONOKEHNE Ha KOOPAMHATHOMN TUIOCKOCTH rpaduKoB
¢ynkuunit Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT
3Ha4YCHHUH KO3(PPHUIIMEHTOB, ONMMCHIBATh CBOMCTBA (DYHKIIHIA

3.2

[loka3piBaTh CXEMaTHYECKH pACIIONOKEHHE HAa  KOOPJAWHATHOMN
IUIOCKOCTH TpaukoB (QyHKUMH Buaa y = VX, y = |X| U ONUCHIBATH
CBOICTBa (PYHKIMIA

33

Crpoutrp u wu300pakarb CXeMaTH4YECKH TpaduKU KBaIpPATUYHBIX
(GyHKUMH, ONMUCBHIBaTH CBOWCTBA KBAaJPAaTHUUHBIX (QYHKIMHA IO HX
rpadukam

3.4

Pacno3naBate kBampatuyHylo (yHKIUIO 1m0 (Gopmyse, TPUBOIUTH
OpUMEphl KBAJPAaTUYHBIX (YHKIMH M3 pearbHON KU3HH, (PU3UKH,
TE€OMETPUH

ApudmeTndeckasi 1 reOMETpPHUISCKast TPOrPEeCcCUn

4.1

PacnioznaBath apuMeTHYECKYIO0 ¥ TEOMETPUYECKYIO MTPOrPECCHU TpHU




pa3HbIX crioco0ax 3aaaHus

BBITIONHATE BBIYUCIICHUST C WCIONB30BaHUEM (OPMYJI 7-TO UJICHA

4.2 apu(MeTHYECKOM M reoMeTpUYEeCKON MPOrpeccHif, CyMMBbl MEPBbIX N
YJICHOB

43 N300paxaTh uieHbl NOCIEA0BATENBHOCTH TOUKAMU Ha KOOPAUHATHON
IUIOCKOCTH
Pemate 3agaun, cBsi3aHHBIE C YMCIOBBIMH IIOCJIEJOBATEIBHOCTAMH, B

4.4 TOM 4HCI€ 3aJauyd W3 PEAJbHOM JKM3HM (C HCIOJb30BaHUEM

KaJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHI)




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Yucia v BBIYUCICHUS
JpoOu OOBIKHOBEHHBIE W JIECATHYHBIE, MEPEX0J OT OAHOW (HOPMBI 3alUCH
1.1 npobeit k napyroil. IloHsTHE panMOHaIBLHOrO 4YHMCIHA, 3allUCh, CPAaBHEHHUE,
YIOPSAI0YMBAHUE PALMOHAIBHBIX YHACEI
12 Apudmerndeckue IEUCTBUS ¢ pallMOHAIILHBIMU YKClIaMH. Perenue 3a1a4 u3
) peasbHOM MPaKTUKH HA YaCTH, HA JPOOH
13 CreneHb ¢ HaTypalbHBIM T[OKa3aTeleM: OIpeleieHne, Mpeodpa3oBaHUE
BBIPOKECHHUN HA OCHOBE OMPEICTCHUS, 3aMUCh OOJIBIINX YUCE
1.4 [IporeHTsI, 3aMuch MPOIEHTOB B BHUJAE ApoOHW M ApoOHW B BHJE TPOICHTOB.
Tpu OCHOBHBIE 33J]a4M Ha MPOLEHTHI, pEIICHUE 33]1a4 U3 PeAJIbHON MTPaKTUKHU
15 [IpuMeHeHne TNpU3HAKOB  ACIUMOCTH, PA3J0KEHHE HAa  MHOXHUTENIH
HATYpaJbHBIX YUCET
16 PeanpHple  3aBHCHMMOCTH, B TOM 4YHCIe TpsMas W oOparHas
PONOPILUOHAIBHOCTH
2 AnrebpanyecKkne BhIpaKEHUS
21 [IepeMeHHBIE, UMCIIOBOE 3HAYEHNE BBIPAXKEHUS C NEpeMEHHOM. JlomycTrumble
3HAUYEHMS IEPEMEHHBIX
29 [IpencraBneHne 3aBUCUMOCTH MeEXAYy BETUYMHAMU B BHIE (QOPMYIIBL
Brruucnenus no popmynam
73 [IpeoOpazoBanne  OYKBEHHBIX  BBIPOKEHUN, TOXKICCTBEHHO  pPaBHBIC
BBIPKECHHUS
2.4 CBolicTBa CTENEHU C HATYPaJIbHBIM ITOKA3aTEIEM
25 OpnHounensl U1 MHOrouseHsl. CreneHb MHOrowieHa. CinokeHHue, BBIYUTAHUE,
YMHO>KEHHE MHOTOUJIEHOB
26 DopMyIIbl COKPAIIEHHOTO YMHOXKEHHUS: KBaAPaT CYMMbI U KBaJpaT Pa3HOCTH.
dopmyJia pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTEIHN
3 YpaBHeHust
31 VYpaBHeHUE, KOpPEHb YpaBHEHHUs, IpaBHia npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJIBHOCTbh YPABHEHHI
39 JIuneliHoe ypaBHEHUE C S);[Hoﬁ nepeMe}iHoﬁ, YUCJIO KOpPHEW JIMHEWHOIO
ypaBHEHUsI, PEIICHNE JIMHEUHBIX YpaBHEHUM
33 CocraBnenue ypaBHe“HHﬁ M0 YCIOBUIO 3a7aun. PelieHne TeKCTOBBIX 3a/1au C
NOMOILBIO YPAaBHEHUI
34 JIuneiiHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pemenue
3.5 CUCTEM YpaBHEHHI criocoOOM MOJCTaHOBKH. [IpuMepsl pemieHus: TEKCTOBBIX
3a7a4 C MOMOIIBI CUCTEM YPABHEHHI
4 Koopaunats! u rpaguku. @yHkuuu
4.1 Koopaunara Touku Ha npsiMon




Hucnossle TpOMeKyTKH. PaccTosiHre Mexay AByMs TOUKaMU KOOPAMHATHOM

4.2 .
npsIMOi
43 [IpsimoyronbHas CHCTEMa KOOPAMHAT, OCH Ox u Oy. Abcuucca U opauHaTa
TOYKH HA KOOPJMHATHOM TIOCKOCTH
44 [Ipumepsr rpiupI/IKOB, 3amaHHbIX (popmynamu. UteHue rpaduKoB peanbHBIX
3aBUCUMOCTEN
4.5 [Tonstue pynkiuu. I'paduk ¢ynkiuu. CpoiicTBa GyHKIIUN
4.6 Jlunetinas pyukmms, e€ rpaduk. ['paduk GyHkimu y = [X|
47 Fpa(bnqeczme pellIeHHe JIMHEHWHBIX YPAaBHEHHM M CHUCTEM JIMHEHWHBIX
ypaBHEHUH
8 KVIACC
Koa IIpoBepsieMblii 3JIeMEHT COACPKAHMS
1 Yucna u BBIYUCICHUS
1.1 KBangpatuslii kopeHb u3 uucna. lloHsiTHe 00 uppanMoOHATIBFHOM YHCIIE.
JecsaTruunble NpUOIMKEHHs] UPPALIMOHAIBHBIX YHCeI
CpoiicTBa apudMETUYECKHX KBaJIpaTHBIX KOPHEH M HMX MPUMEHEHHE K
1.2 peoOpa30BaHUI0 YUCIIOBBIX BHIPAKEHUI W BBIYHCICHUSM. J|eHCTBUTENBHbBIE
qucia
1.3 Cremnenb ¢ 11eTbIM TIOKa3aTeseM U e€ cBoiicTBa. CTaHmapTHas 3aMKch YnuCiia
2 AnreOpanyeckre BbIpaXeHHs!
2.1 KBagpatusiii TpExuiieH, pa3ioKeHHEe KBaIPAaTHOTO TPEXWICHA HA MHOXKHUTEIN
2.2 AunreOpanueckasi ipodb. OCHOBHOE CBOKMCTBO ajreOpandeckoi apoou
2.3 CrnosxeHue, BBIYUTaHNUE, YMHOXKCHHUE, JICTICHUE anTreOpandecKux apooeit
2.4 PanmonansHbie BRIpaKEHUS M X TIpeoOpa3oBaHue
3 VYpaBHEHUs U HEPABEHCTBA
31 KBampatHoe ypaBHenue, ¢(opmyna KOpHEH KBaJApaTHOTO YpaBHEHHUS.
Teopema Buera
3.2 Penienune ypaBHEHMM, CBOJSIIIIMXCS K IMHEWHBIM U KBQIPaTHBIM
33 [Tpocreiimume qpoOHO-pallMOHATLHBIC YPABHEHUS
I'padmyeckas uHTEpHpeTanysi YpaBHEHUIN C ABYMs MEPEMEHHBIMU U CHUCTEM
34 JIMHEWHBIX YpaBHEHUH ¢ JBYMs NepeMeHHbIMU. [IpuMepsl pemenus cucreM
HEJIMHEHHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMU
3.5 Pemenrie TeKCTOBBIX 33124 aNredpandeckuM crnocooom
3.6 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0J1HOM ITepeMEHHOM
3.8 PaBHOCHUIIBHOCTH HEPABEHCTB
3.9 JIvHeiiHbIe HEPaBEHCTBA C OJJHOM MEPEMEHHOM
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM MepEeMEHHOM
4 DyHKIIUA
41 [Tonsite  ¢ynkmuu. OOIACTh ONpPENEICHUS W MHOXKECTBO 3HAYCHUIN
) byskiun. CrnocoOs! 3aganus GpyHKIUN
4.2 I'paduk dynkmmu. Utenue cBoicTB GyHKIMH 1O € rpaduky




4.3

[Tpumepsl rpa@uKoB QYHKIIHM, OTpaXKarOIIMUX peaabHble IPOLECCH

OYHKIIMK, OMHUCHIBAIOIIME TMPAMYIO U OOpaTHYIO MPOMOPIIMOHAIBHBIC

4.4
3aBHCHMOCTH, UX TpaduKu
4.5 @yHkuuu y =x? y = x’
4.6 Oyskuun y = vx, y = |x|
4.7 I'paduyeckoe penieHrne ypaBHEHUN U CUCTEM YpaBHEHUI
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yuciia v BBIYUCIICHUS
11 ParonanbHple uucna, HppalMOHATIbHBIE YHWCIA, KOHEYHblE M OECKOHEYHBIE
' JECATUYHBIE TPOOU
MHOkeCTBO ACHCTBUTEIBHBIX YHCET, NIeUCTBUTEIbHBIE YHCIa KaKk OECKOHEUHBIS
12 JecsTUUHbIE ApoOu. B3auMHO 0JHO3HaYHOE COOTBETCTBHE MEXKIY MHOKECTBOM
' JIEMCTBUTENbHBIX YHCEN U KOOPAUHATHOM NpsiMoil. CpaBHEHHE 1€HCTBUTENIbHBIX
quces
1.3 Apudmernueckue ASUCTBUS C ACHCTBUTEILHBIMH YHCIAMU
W3mepenusi, TpuOIMKeHus, OLEeHKU. Pa3mepbl 00bEKTOB OKpY’KAIOLIET0 MHpA,
1.4 JUIUTEIHLHOCTh TMPOILIECCOB B OKpyXkatoimiem wmupe. [IpubnmxéHHOe 3HaueHue
BEJIMYMHBI, TOYHOCTh npuOmmkenus. Okpyrienue uncen. [Ipukuaka u omeHka
pe3yIbTAaTOB BBIUMCICHUN
2 YpaBHEeHUs U HEPABEHCTBA
2.1 YpaBHEHUSI C OJTHOW MEPEMEHHOMN
2.2 JIuneliHoe ypaBHeHuMe. PelieHne ypaBHeHNH, CBOAAIIMXCS K JIMHEMHBIM
2.3 KBagpatHoe ypaBHeHMe. Penienre ypaBHeHUN, CBOAAIIMXCS K KBaIPATHBIM
24 EMKggnpavTHoe YPaBHCHHE. [Ipumepel pemeHuss ypaBHEHHH TpeTbed H
YETBEPTOU CTENEHEN Pa3ioKEHUEM Ha MHOKHUTEN
2.5 Pemmenne qpoOHO-pallMOHAIbHBIX YpaBHEHUH
2.6 Cucremsbl ypaBHEHUI
2.7 YpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pelienue cucteM ABYX JJMHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU
29 PemeHvHe CHUCTEM JByX YPaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe —
BTOpPOH CTENEHU
2.10 ['padmyeckas HHTEpIpETALIUsl CUCTEMbl YPaBHEHUI ¢ IByMsI IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 337124 allreOpandecKuM CIocoOoM
2.12 UucnoBble HEPABEHCTBA M MX CBOMCTBA
2.13 Pelienue JTMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOMN
2.14 Pemenne cucteM JMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHON
2.15 KBagparHble HEpaBEeHCTBA
216 I'padmueckas uMHTEprnpeTanusi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs
epEMEHHBIMU
3 DyHKIHUH




KBanpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, koopAauHATbHI

3.1 BEPIIUHBI Mapaboibl, OCb CAMMETPUHU NTapaloJIbI
3.2 I'paduku bynkmmii y=kx, y=kx+b u ux cBoricTBa
33 I'paduku bynkmmit y=k/x, v = x*> 1 X cBOWCTBa
34 I'paduiku GyHKIMI , 1 UX CBOMCTBA
4 YucnoBble IOCIEI0BATEILHOCTH
41 Ompenenenne U cnocoObl 3aaHUs YHUCIOBBIX MOCIIEIOBATEILHOCTEH. 3agaHue
' MOCIIE0BATEIHHOCTH PEKYPPEHTHOU hopmysoi u ¢popMyIioit #-ro uieHa
49 Apudmernueckast mporpeccus. Dopmynsl n-ro  uineHa apupMETHUYECKON
MIPOTPECCUH, CYMMBI TIEPBBIX 71 WICHOB
43 I'eomerpuueckas mnporpeccusi. @DopMynbl 7-r0  WieHa TE€OMETPUYECKON
MIPOTPECCUU, CYMMBI MIEPBBIX 71 YICHOB
44 N3o0pakeHre UICHOB apU(METHUYECKOM ¥ TEOMETPUYECKON IpOorpeccuit
] TOYKAMHU HA KOOPAMHATHOM MJIOCKOCTH. JIMHENWHBIN U SKCITOHEHIIMAIbHBINA POCT
4.5 CroxHbI€ TPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM
NpoBepsieMoro OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O
TpeOoOBaHUs o0mero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOXECTBO, IOJAMHOKECTBO,
Omepal HaJl MHOXXECTBAMH, YMEHHE OIEePUPOBATh MOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBo, MUK, MPUMEHITh MX HPU PEIICHUU
3a/1a4; yMEHHE UCIOJIb30BaTh rpapuueckoe MpeiCTaBIeHHEe MHOKECTB
JUISl ONMCAaHUsl PeAIbHBIX NPOLIECCOB U SIBJICHUH, IPHU PELIEHUU 3a/a4
U3 JPYTHX YYEOHBIX MPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMM: OIPENCICHUE, aKCHOMa, TeopeMa,
JIOKa3aTeNbCTBO; YMEHHE paclo3HaBaTb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUSA, IPUBOJUTH IIPUMEPBl U KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh NOHATHSAMU: HATypPaJIbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJbHBIX YHUCEN, MPU3HAKU
JEIUMOCTH, 1IEJI0€ YHUCIO, MOIYJb YHclia, OObIKHOBEHHasl IpoOb U
JIecATUYHAs TpoOb, CTAHIAPTHBIN BUJ YHCIA, PAallMOHAIBLHOE YHUCIO,
UPPALMOHATIBHOE 4YHUCJIO, apU(METUYECKHIl KBaJpaTHBIM KOPEHb;
YMEHUE BBINOJHATH JIEWCTBUS C  YUCIaMH, CpaBHUBaTh U
YHOpAIOYMBATh YHWCIA, MPEACTABIATH 4YHUCIA HAa KOOPAWHATHOU
OpsIMOM, OKpYTIJIATH YHUCIA;, YMEHUE JeNaTh MPUKUIKY U OLICHKY
pe3yJipTaTa BEIYMCICHHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(pMeTHYeCKUil KBaJpaTHBI KOpEeHb, MHOTOWICH, ajaredpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HaTypajibHOW CTENEHU
Oonbllle €AMHUIBI; YMEHHE BBIIOIHATH PACUYETBI MO (opMysaM,
npeoOpa3oBaHus LEbIX, JAPOOHO-pAalMOHATIBHBIX BBIPAXKEHUN U
BBIPAXECHUI C KOPHSMM, PA3JIOKEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4YHCIIE C HCIOJb30BaHHEM (OpMYJ Ppa3HOCTH KBaJApaTOB U
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHUIMU: YUCIOBOE PABEHCTBO, YPABHEHHUE C
OJHOM IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MEPEMEHHOI; YMEHUE penlaTh JUHEHHbIE M KBAJApPAaTHBIE ypaBHEHUS,
JIPOOHO-PAMOHANILHEIC YPaBHEHHUS C OJHOW MMEPEMEHHOW, CUCTEMBI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHANILHBIC HEPAaBEHCTBA C  OJHOMN
MIEPEMEHHOM, B TOM YHUCJE MPU PELICHUHU 3aJ1a4 U3 IPYTUX MPEeIMETOB
M TPAKTUYECKHX 3a7a4y; YMEHUE HCIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O ¥ KOOPAMHATHYIO IUIOCKOCTh ISl M300pa)KeHHsl pelieHuit
YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYHKIMA, Tpauk GyHKIUH, HYIH

byHKIIH, MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHus, YyObIBaHUS, HaWOOJbIIee W HAMMCHbBIEE 3HAYCHUS
byHKIUY; yMEHHe OTIepUPOBATH MOHSTUSAMU: npsimast

MPONOPIIMOHAIILHOCTD, JUHEHHAs (PYHKIMS, KBaJpaTHUHAs (DYHKIHUS,




oOpaTHass TPOMOPIMOHATLHOCTh, Mapaboiyia, TUrepoosia; yMEHHE
cTpouTh rpaduku GpyHKIUN, UCTIOTB30BATh TPpadUKH IS OTIPEACTICHUS
CBOMCTB TIPOIIECCOB M 3aBUCUMOCTEH, JUIsl PEIICHUS 3a1ad U3 APYTHUX
y4eOHBIX TPEIMETOB U pEalbHOM JKU3HU; YMEHHE BBIPAXKATh
dbopMyIaMu 3aBUCUMOCTH MEXTy BETUIHMHAMHU

YMmenue OIIepUpOBaTh MOHSTUSIMU: MIOCJIEZIOBATEIbHOCTb,
apupMeTHyeckass M TeoMeTpUYecKas  MPOrpeccHuH;  yMEHHE
UCTIOJIB30BaTh CBOMCTBA TOCIIEAOBATENLHOCTEH, (OPMYIBI CYMMBI U
o0I1ero 4jieHa MpH pelleHUuM 3aj4ad, B TOM YHUCIEe 3a7ad U3 APYTux
y4eOHBIX MPEIMETOB U PEATILHOM KU3ZHU

YMeHue pemiath 3a7aud pa3HbIX TUIOB (B TOM YHCJE HA MPOLEHTHI,
IO M 4YacTH, JBWXKEHHE, paboTy, IIeHy TOBapOB H CTOMMOCTH
MOKYIIOK U YCIIyT, HAJIOTH, 33J1a4d U3 00JIaCTH yIPABJICHUS JIMYHBIMU U
ceMeiiHbIMU  (MHAHCAMH); YMEHHE  COCTaBJISTh  BBIPAKEHUS,
YpPaBHEHUSI, HEPABEHCTBA W CHCTEMBI 10 YCJIOBUIO 33J1ayH,
UCCJIEIOBATh MOJMYUYEHHOE PELICHHE U OLEHUBATh MPaBAONOI00HOCTh
MIOJIYYECHHBIX PE3YJIbTATOB

YMeHue onepupoBath MOHATUAMU: UTYpPA, TOYKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOTOyTOJIbHHK, TPEYTOJIbHHUK, PABHOOESIPCHHBIH
U PaBHOCTOPOHHUW TPEYTOJbHUKH, TPSIMOYTOJBHBIN TPEYroJbHUK,
Me/nnaHa, OMCCEKTpUca M BBICOTA TPEYTOJbHHUKA, YETHIPEXYTOJIBHUK,
napajuieiorpaMMm, pomM0O, TPSIMOYTOJNBHUK, KBajapar, Tpamelrus;
OKPYKHOCTB, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
durypamu; yMeHue pemaTh 3a7add, B TOM YHCJIE M3 MOBCEIHEBHOMI
KM3HH, Ha HAXOXJICHUE T'C€OMETPHUYECKUX BEIMYHH C MPUMEHECHHEM
M3YYCHHBIX CBOUCTB UTYp U (HaKTOB

10

YMeHue omnepupoBaTh IMOHATHAMHU: PaBEHCTBO (UTYp, PABEHCTBO
TPEYroJbHUKOB; MapaieIbHOCTh M MEPHEHAUKYISIPHOCTh MPSAMBIX,
yroJl MEXAYy HpsAMBIMH, NEPHEHIUKYJAp, HAKIOHHAs, IPOEKLUs,
nonobue Guryp, nogo0HbIE TPEYTOJIbHUKH, CUMMETPHUSI OTHOCUTEIBHO
TOYKM U TPAMOM; YMEHHE paclo3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
nonobue Guryp, napamieabHOCTh U NEPIEHIUKYISIPHOCTh NPSMBIX B
OKpYy’arolleM MUpe

11

YMeHue onepupoBaTh IOHATHAMM: JJIMHA, PAcCTOSHUE, YIoll
(BeMMYMHA yTila, CUHYC U KOCHUHYC yIja TPeyrojbHHKA), IJIOLIa/b;
YMEHHE OLIEHUBATh pa3Mephl NMPeIMETOB U OOBEKTOB B OKpPY’KaIOLIEM
MHUpPE; yMEHHE MpUMEHATh (QOpMyJbl MEpUMETpa U  IUIOIIAIU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAJN Kpyra, o0Obema
IIPSIMOYTOJIBHOTO MapaJuIeNICIIAIE1a; YMEHHE NPUMEHITh IPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYIOJIbHUKA,
teopemy Iludaropa, TpPUTrOHOMETPUUECKHE COOTHOLIEHMS  AJIs
BBIUMCJICHYSI JUIMH, PACCTOSIHUY, IIOLIAACH

12

YMmenne wu3o0paxkarb IUIOCKME (UIyphl U WX KOMOHMHAIIWH,
NPOCTPAaHCTBEHHBIE (UTYPHl OT pPYyKH, C TOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEIACTB IO TEKCTOBOMY WM
CUMBOJIbHOMY ONMCAHUIO

13

YMeHue onepupoBaTb IMOHATHSAMH:  INPSMOYIOJbHAs  CHCTEMA
KOOpAMHAT;, KOOPIMHATBI TOYKH, BEKTOpP, CyMMa BEKTODOB,
IIPOU3BEICHUE BEKTOPA HA YUCJIO, CKAIIPHOE MPOU3BEACHUE BEKTOPOB;




YMEHHUE HCIOJIb30BaTh BEKTOPbl M KOOPAMHATHI I MPEICTABICHUSA
JaHHBIX W pEIIeHUs 3aJad, B TOM YHUCIE U3 JPYruX Y4eOHBIX
MIPEAMETOB M pEAJIbHOM JKU3HU

14

YMeHue OomnepupoBaTh IMOHSITHUSMHU: CTOJIOMKOBBIE U  KPYTOBBIC
auarpamMmbl,  TaOmuIBl, cpeaHee — apudmMeTHdyeckoe, MeHaHa,
HauOoblllee M HAUMEHbLIEE 3HAYEHHUS, pa3Max YHCIOBOrO0 Habopa;
yMEHHE  U3BI€KaTh, HMHTEPIPETUPOBATb M  MPeoOpa3OBHIBATH
UHPOPMALIMIO, TPEACTABICHHYI0 B Ta0IMIAaX M Ha JUarpaMmax,
OTPaXKaIOIIYI0 CBOMCTBA M XapaKTEPUCTHUKU pPEaJbHBIX MPOLIECCOB U
ABJICHUN; yMEHME paclo3HaBaTb HM3MEHYMBBIE BEJIUYMHBI B
OKPY’KaIOIIEM MHUPE

15

YMeHue onepupoBaTh TMOHATUSIMH: CIyYalHBIA OMBIT (CIydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTAPHBIN  HCXOJ)
CIIy4ailHOrO OmbITa, CiIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HAXOIWTh BEPOSATHOCTH CIIYYalHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Tepedopa M ¢ HCIOJIb30BaHUEM
IpaBUJia YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH peajbHBIX
COOBITHIA W SBJICHHI, MMOHUMATh POJIb MPAKTHYECKU TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKpYXAalOIleM MHpPEe U B KHU3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YHCEJI U €r0 POJIbI0 B MACCOBBIX SIBJICHUSX

16

VYMeHnne BBIOMpaTh TOIXOMAIIANA W3YYEHHBIH METON IS peIIeHUs
3a/1aud, TPUBOJAUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTHKHU B
UCKYCCTBE, OIHUCHIBATh OTJEIbHBIC BBIJAIOMIMECS  PE3YJbTAThl,
MOJIyYCHHBIE B XOJI€ Pa3BUTHS MAaTEMaTHKH KaK HayKH, MPUBOIUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEUECTBEHHOM
Y BCEMUPHOH UCTOPUU




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

Yucna 1 BEIYUCIIEHUSA

1.1

Harypanbnbie u nensie yncina. [Ipu3sHaku AETMMOCTH LEIbIX YUCEIT

OObIKHOBEHHBIE W JECATHYHBIE  JApOOHM,  TPOIEHTH, OECKOHEUHBIE

1.2 MIEPUOIUUECKHE IPOoOH
13 Panmonaneupie uucia. ApudMeruyeckue onepanud ¢  paluoHAIbHBIMU
YUCIaMHU
1.4 JeiictButenpHpie yncna. ApudMETHYECKHE ONepaluu ¢ JACHCTBUTEIHHBIMU
YyHCIIaMU
15 [Tpubmmxénnnie BHIMMCIICHWA, NpaBWIa OKPYIVICHHMS, MPUKMIKA M OleHKa
pe3ylbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaXKEHUS
2.1 bykBeHHBIE BhIpa)KEeHHUS (BBIPAKCHUS C TIEPEMEHHBIMH)
29 Crenenp ¢ uenbiM mokasareieM. CTeneHb C palMOHAIBHBIM TOKa3aTesieM.
] CaoiicTBa cTeneHu
23 MHorouieHsl
2.4 AnreGpanueckas qpoob
25 Apudmerraeckuit KOpPEHB HaTypajabHOU CTETICHU. JencTBus c
apupMeTUYECKUMU KOPHSIMH HaTypajlbHON CTENEHU
3 YpaBHEHUs 1 HEpABEHCTBA
31 Hensie n NpoOHO-panMoHaIbHbIE ypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
ypaBHEHUU
39 Llenble U npoOHO-palnoHaNbHbIE HepaBeHCTBAa. CHCTEMbl UM COBOKYIHOCTH
HEPABEHCTB
33 Pemienue TekCTOBBIX 3a1a4
4 YucnoBble OCIEA0BATEIHLHOCTH
4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUs MTOCTIEA0BATEIHHOCTEN
49 Apudmernueckass u TreomeTpuyeckas mporpeccuu. Popmysa  CIOXKHBIX
IIPOLIEHTOB
5 DyHKIMU
Oynkuus, crnocodsl 3amaHus  ¢QyHkuumu. ['paduxk  ¢yHkumu. OO6nacts
orpezeNeHus 1 MHOKeCTBO 3HaueHul pynkunu. Hynu ¢ynkuuu. [IpomexyTku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl H
MUHUMYMBbl (QyHKuuu. HaunOonbliee W HavMeHblllee 3Hau€HHE (QYHKIMM Ha
IPOMEXKYTKE
6 KoopauHatel Ha IpsIMOM U MIIOCKOCTH
6.1 KoopaunatHas npsiMast
6.2 JlekapToBbI KOOPAMHATHI HAa TJIOCKOCTH
7 ['eomeTpus
7.1 ["'eomerpuyeckue GUrypsl U UX CBOMCTBA
7.2 TpeyrospHHUK
7.3 MHOroyrojapsHUKU




7.4

OKpY’>KHOCTb U KPYyT

7.5 H3mepenne reoMeTpu4ecKux BEINYHUH
7.6 BekTopsl Ha MIIOCKOCTH
8 BeposTHOCT M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOT'O
MPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J151 YYEHUKA

* Marematuka. AnreOpa: 7-if kitacc: 0a30BBI yPOBEHb: YUEOHUK; 16-¢ u3manue,
nepepaboranHoe MaxkapsrueB FO.H., Munarok H.I'., HemkoB K.U. u nip.; mox pemakiueit
TensikoBckoro C.A. AxknronepHoe o6miecTBo «M3naarensctBo «IIpocBemniennes

* Marematuka. Anre0pa: 8-if kitacc: 0a30BbIN YPOBEHb: YUeOHUK; 17-¢ u3manue,
nepepaboranHoe Makapsrues FO.H., Munntok H.I'., Hemxos K.W. u ap.; mox penakuueit
TensikoBckoro C.A. AxkuuronepHoe o6miecTBo «M3narensctBo «IIpocBenienne»

* Matematuka. Anredpa: 9-i kinacc: 6a30Bblil ypoBeHb: yueOHUK; 16-¢ u3nanue,
nepepaborannoe Maxkapserues F0.H., Munarok H.I'., Hemkos K.W. u ap.; mox penakuueit
TenskoBckoro C.A. AkunonepHoe o61ecTBo «M3natensctBo «IIpocBemienue»

METOAUYECKHUE MATEPHUAJIBI JIUIS1 YAUTEJIA

* Matematuka. Anredpa: 7-i kinacc: 6a30Bblil ypoBeHb: yueOHUK; 16-¢ u3nanue,
nepepadborannoe Maxkapsrue 10.H., Munmtok H.I'., Hemkos K.W. u nip.; mon pemxaxiumeit
TenskoBckoro C.A. AkunonepHoe o61ecTBo «M3natensctBo «IIpocBemienue»

* Matematuka. Anredpa: 8-i kiacc: 6a30Bblil ypoBeHb: yueOHUK; 17-¢ u3nanue,
nepepadboranHoe MaxkapsrueB 10.H., Munmtok H.I'., Hemkos K.W. u nip.; mon pemaxiueit
TenskoBckoro C.A. AkunoHepHoe o61ecTBo «M3natensctBo «IIpocBemienue»

* Marematuka. Anre0pa: 9-ii kitacc: 0a30BbIl YpOBEHb: YUeOHUK; 16-¢ u3manue,
nepepaboranHoe MaxkapsrueB FO.H., Munatok H.I'., HemkoB K.U. u np.; mox penakiueit
TensikoBckoro C.A. AxkuronepHoe o6miectBo «M3aarensctBo «IIpocBemiennes

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH HUHTEPHET

bu6mmoreka [IOK

https://m.edsoo.ru
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