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HHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISIETCS OJHUM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMS: OHA
o0ecrieunBaeT U3y4eHUe IPYTUX JAUCIUILTIH, KaK €CTECTBEHHO-HAYYHOTO, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOGHUE HEOOXOAMMO AJIsi MPOJOHKEHHUS 00pa30BaHUs U B TIOBCETHEBHOM JKU3HU.
PazButne y oOydaromuxcss HAyYHBIX TMPEACTABICHUI O TMPOUCXOKACHUA W CYIHOCTH
anreOpanveckux aOCTpakluid, Croco0e OTpaKeHUsT MaTEeMaTHYECKONW HAyKOW SIBIICHUM U
IPOIIECCOB B TIpUpOAe W OOMIeCTBE, POJIM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAYYHOM
MO3HAaHUH U B TPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUS M KAueCTB
MBIIUICHHUSI, HEOOXOIUMBIX ISl aJIaliTallid B COBPEMEHHOM IudpoBoM obmecTBe. M3yuenue
anreOpbl 00eCTIeYnBaeT pa3BUTHE YMEHUS HAOJFO1aTh, CPABHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
NEHCTBHUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OcBoeHHE Kypca anredpbl o0ecrieurnBaeT
pa3BUTHE JIOTUYECKOTO MBINUICHUSI OOYYalOImUXCs: OHM HCHONB3YIOT NEAYKTHBHBIE H
WHIYKTUBHBIE PACCYXICHHS, 00OOMICHHEe M KOHKPETH3AIUIO, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHnne anrebpe mpeanosaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHHOW NESITEIBHOCTH
o0yYaromuxcs, IMOITOMY CaMOCTOSTEIBHOE pEUICHHE 3ajad  sBJSCTCS — peaiu3aluen
NESTEIbHOCTHOTO IPUHIIUIIA 00yYeHUSI.

B crpykrype mnporpamMmbel y4eOHOrO Kypca «Aurebpa» IS OCHOBHOTO OOIIEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJCPKATENbHO-METOAMYEeCKHe TuHUH: «Yucna u
BBIUUCIICHUS, «ANreOpandyeckue BBIPAKEHUS», «YPaBHEHHs U HEPaBEHCTBa», «DYHKIHIY.
Kaxxnas u3 3THX coliep:KaTenbHO-METOUYECKUX JIMHUNA Pa3BUBACTCSA HA MPOTSHKCHUU TPEX JIeT
U3YYCHHUS Kypca, B3aUMOJICHCTBYS C JIPYTUMU €ro JIMHUSIMH. B Xo/1e u3ydeHus y4eOHOTO Kypca
00yYaromuMCs IPUXOJANUTCS JIOTHIECKH PAcCyKIaTh, UCTIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B TIporpaMMy y4eOHOTO Kypca «Anredpay BKIFOUEHBI HEKOTOPHIC OCHOBBI
JIOTUKHU, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3eliaXx MaTeMaTH4ecKOoro oOpa3oBaHUs U
CHOCOOCTBYIOUIME OBJIAJICHUIO OOYYaIOIIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEMaTHYECKOTrO
si3bika. CozepyKaTeIbHOM U CTPYKTYpPHOW 0COOEHHOCTBIO YYeOHOTO Kypca «Anre0pay sBIsSeTCS
€r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanvie nuHUU «UWcla W BBIUKCICHHS» CIYXKUT OCHOBOW [UIsl JaibHEHIIEro
U3YYCHUS MATEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIIUICHUS,
(hOpMHPOBAHHUIO YMEHHS IOJIH30BATHCS AJITOPUTMAMH, a TaKXKe MPUOOPETCHUIO MPAKTHICCKHIX
HaBBIKOB, HEOOXOJUMBIX ISl MMOBCETHEBHON XM3HHW. Pa3BUTHE MOHITHS O YHCIE HA YpPOBHE
OCHOBHOTO 0011ero 00pa3oBaHUs CBS3aHO C PAMOHAIBHBIMU M HUPPALMOHAIBHBIMH YHCIIAMHU,
(hopMHUpOBaHHEM TIPEJCTABICHUN O NEHCTBUTEIILHOM YHCIIC. 3aBEPIICHUE OCBOCHUS YHCIIOBOU
JUHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

ConmepkaHue JIBYX aireOpauecKux JHMHUH — «AsreOpandeckre BBIPAKCHUS» U
«YpaBHEHUSI M  HEPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHHUIO y  OOYyYaromIMXcCs
MaTEeMaTHYECKOTO amnrmapara, HEOOXOJMMOTO Ui pEMIeHUS 3aJad MaTEeMaTHKH, CMEKHBIX
MPEIMETOB M MIPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 0OIIET0 00pa3oBaHus
yU4eOHBI  Marepuan TpYyNIUPYyeTcs  BOKPYr  pallMOHAIBHBIX  BhIpakeHWi.  AureOpa
JEMOHCTPHUPYET 3HAUCHUE MATEeMAaTUKH KakK SI3bIKa JJI MOCTPOCHUS MaTEMaTHYECKUX MOJICICH,
OIMCAHUs TIPOLIECCOB W SIBJICHUN peallbHOTrO Mupa. B 3amaun oOydeHus anreOpe BXOAIT TaKke
JaJbHEUINIee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHUS, HEOOXOJUMOTO, B YAaCTHOCTH, IS
OCBOCHHS Kypca HWH(GOPMATHKH, ¥ OBJIQJICHUE HAaBBIKAMH JCIYKTHBHBIX PaCCYKICHHIA.



[IpeoOpazoBanne cUMBOJIBHBIX (HOPM CIIOCOOCTBYET PAa3BUTHIO BOOOPa)KEHUS, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conmepxanne  (yHKIMOHATBHO-TPAQUUECKOW  JIMHUM  HAIEJICHO Ha  TOJTyYeHHUE
o0yyaromuMucs 3HaHuH 0 QyHKIUAX Kak BaKHEHIIeH MaTeMaTH4ecKod MOJAEIH JJIs OMUCAHUSA
U HUCCIICZIOBAaHUsS Pa3HOOOPA3HBIX NMPOLIECCOB M SBICHUH B Mpupojae U obmectse. M3yuenue
MaTepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONb30BaTh paszINuHbIC
BBIPA3UTEIFHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIE, CHMBOJMYECKHE, rpadudeckue,
BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MPEICTABICHUNA O POJIU MAaTEMATUKU B PA3BUTUU LIMBUIM3ALUN
U KYJIbTYPBI.

CornacHo yuyeOHOMy IUTaHy B 7-9 Kiaccax u3ydaeTcss Y4eOHBIH Kypc «Amredpay,
KOTOpBIM BKIJIIOYAET CIEAYIOIIME OCHOBHBIE DPa3jeibl colepikaHus: «Uucia M BBIYHCICHUSY,
«Anrebpanyeckue BBIPAKEHUs», « Y paBHEHHS U HEPaBEHCTBaY, « DYyHKIIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 gaca (3 gaca B Henento), B 9 kinacce — 102 ygaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BLIYUCICHUSA

JlpoOu OOBIKHOBEHHbIE U JECATUYHBIC, MEPEeXOoa OT OAHON (opmbl 3amucu Apoleil K
npyroi. [loHsiTHE panMoHaIbLHOIO YKCIa, 3alKiCh, CPABHEHUE, YIIOPSI0UMBAHNE PAallMOHAIBHBIX
ynces. Apudmernyeckue ASHCTBUS ¢ pallMOHAJIbHBIMU YKciaMu. Pelienue 3agad U3 peaibHOU
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelleM: OIpeesieHHe, MpeoOpa3oBaHue BBIpAKECHHH Ha
OCHOBE OTIpe/IEICHHUS, 3aIiCh 0OIBIIUX Yncel. [IponeHTsl, 3anich MPOIEHTOB B BHUJIE APOOH U
Ipobu B BUJE MpOLEHTOB. Tpu OCHOBHBIE 3a7jaul Ha MPOLIEHTHI, pElIeHHEe 33/1a4 U3 peaibHOU
IPAKTUKH.

[IpumeHeHne MpU3HAKOB AEITUMOCTH, Pa3JI0KEHUE HA MHOXKXHUTENIN HATYPaJIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSAMasi M 0OpaTHast IPOIOPLHUOHATBHOCTH.

Aaredpanyeckue BbIpaKeHHUs

[IlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C NEepeMEeHHOW. [lomycTumble 3HaYeHUs
nepeMeHHbIX. IlpencraBieHne 3aBUCUMOCTH MEXIY BEIMUYMHAMM B BUAE (HOPMYIIBL
Brrancnenus o gopmynam. I[IpeoOpazoBanrne OyKBEHHBIX BBHIPAKECHUH, TOKJIECTBEHHO PAaBHBIC
BBIpQXEHUSI, IPaBUiia MIPeoOpa3oBaHUs CYMM M IPOU3BENIEHUH, NPaBUiia PACKPBITUS CKOOOK U
NPUBECHUS OJOOHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM [10Ka3aTeIEM.

OpnowieHbl 1 MHOrowieHbl. CteneHb MHorowieHa. Clio)KeHHe, BBIUNTAaHUE, YMHOKEHHE
MHOroujeHOB. DopMyibl COKpaIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHre MHOTOWIEHOB HA MHOKUTEIH.

YpaBHeHHs H HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpPaBHEHUS, MIpaBUia NMpeoOpa3oBaHUs ypaBHEHHS, PaBHOCHIBHOCTh
YPaBHEHUH.

JluHeitHOe ypaBHEHHE C OJIHOW TMEPEMEHHOM, YHUCIO KOpPHEW JMHEWHOTO ypaBHEHMS,
peleHue JIMHEHHBIX ypaBHeHMI. CocTaBlIeHME ypaBHEHUN IO YCIOBHUIO 3ajaudd. PemieHue
TEKCTOBBIX 3aJ[a4 C TIOMOILIbIO YPaBHEHUH.

JIuneiiHOe ypaBHEHHE C ABYMs IEPEMEHHBIMHM U ero rpapuk. Cucrema AByX JMHEHHBIX
YPaBHEHMH ¢ JBYMs INEpeMeHHbIMHU. PelieHue cucteM ypaBHEHHMH CIOCOOOM MOJICTaHOBKH.
[Ipumeps! pemeHns TEKCTOBBIX 3a7jad ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKUNH

Koopaunara toukm Ha mnpsMon. YuciaoBbsle NpPOMEXYTKH. PaccrosHue Mexay AByms
TOYKAMU KOOPAMHATHOU MPSIMOIA.

[IpsimoyronbHas cuctema koopAuHat, ocu Ox m Oy. Abcuucca M opauHaTa TOYKU Ha
KOOpAMHATHOM mockocT. IIpumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanmpHbIX 3aBUcHUMOcTel. [lonstue ¢ynkmun. I'padpuk ¢ynkumu. CBoiicTBa (QyHKUIHWH.
Jluneiinas ¢ynknus, e€ rpaduk. ['padux Pynkmuum y = [x|. I'paduueckoe penieHne TUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEHUHBIX YPABHECHUM.

8 KUIACC

Yucaa v BLIYUCAEHUS



KBanparueiii kopeHb u3 uucia. [lonarue o0 wuppaumoHansbHOM uucie. JlecsTHUHBIE
NpUOIMKEHUST UPPAaLMOHANBHBIX Yncen. CBoiicTBa apupMeTHIECKHX KBAJAPATHBIX KOPHEH U MX
IPUMEHEHHE K MpeoOpa30BaHUIO YMCIOBBIX BBIPAXKEHUM M BBIYMCIEHUSAM. JlelicTBUTEIbHBIE
qucla.

CreneHsb ¢ 1enbIM nokaszaTeneM 1 €€ cBoiicTBa. CTaHIapTHAs 3alKCh YUCIa.

Anrebpanyeckre BeIpaKeHUSIAJIredpanyecKue BbIpaskeHust

KBaznpaTHblil TpEXUIIEH, pa3loKEHUE KBaAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanueckas apoOb. OcCHOBHOE CBOMCTBO anreOpanyeckoir apobu. CroxkeHue,
BBIYUTAHUE, YMHOKEHHE, JIeJIeHne ajaredpanueckux ApoOeil. PannoHanbHble BBIpaXEHUS M UX
npeoOpa3oBaHue.

VYpaBHeHMs 1 HEpaBEeHCTBAY pABHEHHMS M HEPABEHCTBA

KBanmpatHoe ypaBHeHme, (opMyna KOpHEH KBaapaTHOTO ypaBHeHHs. Teopema Buera.
Pemenune ypaBHeHu#l, cBomAlmMXCSd K JMHEMHBIM W KBaapaTHbIM. [Ipocreiimne apoOHO-
palUOHAIbHBIE YPABHEHUS.

I'paduueckass uHTEpIpeTalysl ypaBHEHUI ¢ ABYMS NEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YPaBHEHUI C JByMs INepeMEHHbIMU. [Ipumepbl pelieHus CUCTEM HENMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemienune TeKCTOBBIX 3aa4 aJIreOpandecKuM CIIOCOOOM.

YucnoBble HepaBeHCTBA W HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCUNbHOCTS HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.

OyHKIMNDYHKIUA

[Tonsitue pynkuu. O6macTh onpeaeaeHUuss 1 MHOXKECTBO 3HaYeHHH GyHKIuH. CriocoObl
3a1aHus QyHKIIUH.

I'padux pynkuuun. YreHue coicTB (PyHKuuM mo e rpaduky. IIpumeps rpadukon
(YHKIMH, OTpaXaroluX peaabHbIe MPOLECCHI.

OyHKIUH, ONHMCHIBAIOIINE NPAMYI0 M OOpaTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. ®yukipn y = x2, y = x3, y = \x, y=|x|. ['padudaeckoe pemeHre ypaBHEHNI # CHCTEM
YPaBHEHUH.

9 KJIACC

Yucaa 1 BLIYMCTIEHUS

PanmonanbHble uncna, UpparMoHaIbHbIE YUCIA, KOHEYHbIE U OECKOHEYHBIE JECSITHYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEJ, JIeUCTBUTENIbHBIE YHCIIa KaK OCECKOHEYHBIC
JIecATUYHBIE  npoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JIEUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM ITPSMOU.

CpaBHeHUE ICHCTBUTENBHBIX YHUCEN, apuPMETHUYECKHE ICUCTBUSA C JCHCTBUTEIHHBIMU
YHCIaMU.

Pa3Mepsl 0OBEKTOB OKPYKAIOIIETO MHUpPA, IJIUTEIBHOCTh TMPOIECCOB B OKPYKAIOIIEM
MHUpE.

[IpubnmkEéHHOe 3HAYCHHWE BEIMYMHBI, TOYHOCTH MpHOMKeHUs. OKpyriieHue duced.
[Ipukunaka u oLleHKa pPe3yJIbTATOB BBIYUCICHUMH.

YpaBHeHHs1 M HEPABEHCTBA

Jluneiinoe ypaBHeHue. Pelienne ypaBHEHUN, CBOASAIIMXCS K JIMHEHHBIM.



KBagparnoe ypaBHeHue. PemieHue ypaBHEHUN, CBOISIIMXCS K  KBaJPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENECHEU
pa3oKEeHUEM Ha MHOKHUTEIIH.

Pemenne  npoOHO-pallMOHANBbHBIX  ypaBHeHMH.  Pernenne  TEeKCTOBBIX — 3ajad
areOpanyeckuM METOOM.

VYpaBHeHHE C ABYMsI MEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JIMHEHHBIX
ypaBHEHUW C JBYMs IMEPEMEHHBIMU. PelieHne cucteM ABYX ypaBHEHUH, OJHO W3 KOTOPBIX
JUHEeWHoe, a Ipyroe — BTOpoi creneHu. ['paduueckas mHTEpHpeTanus CUCTEMbl ypaBHEHUH ¢
JBYMsI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 Are0OpandecKiuM CIIOCOOOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne nMHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem JIMHEHMHBIX
HEPAaBEHCTB C OJHOW mepeMeHHOW. KBampatHeie HepaBeHCTBa. ['paduyeckas mHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IIEPEMEHHBIMH.

OyHKIMNDYHKIUA

KBanparnunas ¢ynkus, e€ rpaduk u cpoiictBa. [lapabosia, KOOpIWHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHH Mapadoibl.

I'paduku pynkumii: y =kx,y=kx+b,y=k/x,y=x3,y= VX, y = |x| , 1 uX cBOiicTBa.

Yucnossle nocieoBaTebHOCTHYHCI0BBIE MOC/Ie10BATEIbHOCTH U IPOrPecCHu

[TonsiTHe 4KMCIIOBOM MOCIEAOBATENIBHOCTU. 3aJJaHUE MOCIIEI0BATEILHOCTH PEKYPPEHTHOM
dhopmyoit u GopmyIIoii n-ro YIeHa.

Apudmernueckass W reomeTpuueckas — nporpeccuu.  Dopmyipl  #-TO  4iIeHA
apupMeTUYECKOil U FeOMETPUUECKON POTPECCH, CyMMbI IEPBBIX 71 UJICHOB.

N300paxkenue wieHOB apu(pMETHUYECKOW U T€OMETPUYECKOM MpOrpeccuil TOukaMu Ha
KOOPAMHATHOMW ITIOCKOCTH. JIMHEHHBIN U AKCIOHEHIUAJIBHBIN pocT. CII0KHBIE TPOIEHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaTbhl OCBOCHUS THPOrpaMMbl yd4eOHOro Kypca «Anredpa»
XapaKTepU3yIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHHE:

NpOsIBICHUEM HMHTEepeca K TMPOLUUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHHUSIM POCCHUICKHX MaTeMAaTHUKOB M POCCUHCKOMN
MaTeMaTHUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUHN B IPYIMX HayKaX U MPHUKIAIHBIX
chepax;

2) rpaaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHUIO OOS3aHHOCTEH TIpakJaHMHA M pean3allidl €ro mpas,
NpPEACTAaBICHUEM O MaTEeMAaTUYECKHX OCHOBAaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJIEHUH, MPOLEAYp TPakIaHCKOTO o0IiecTBa (Hampumep, BHIOOPHI, ONPOCHI), TOTOBHOCTBIO K
00CYXJIEHUIO ITUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTHYECKUM NPUMEHEHHEM IOCTHKEHUMN
HayKH, OCO3HAHMEM BaKHOCTH MOPAIbHO-ITUUECKUX IPUHIUIIOB B IEATEIBHOCTH YUEHOTIO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE y4acTHE B PELIECHUM MPAKTUYECKUX 3a/ad MaTeMaTU4YecKOM
HANpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEeMAaTUYECKOTO 0Opa30BaHUs Ha MPOTSKEHUH BCel
KHU3HH ISl YCHEIHON NMpo(ecCHOHANbHOM AeITEeNbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIMBHIYaJbHOH TPAeKTOPUHM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAIBHOMY U 3CTETUUYECKOMY BOCIPHATHIO MaTEeMAaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pAaCCYKIICHHH, YMEHUIO BHJIETh MaTEMaTHIECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHEHTAlel B JIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuYHBIX MpEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHA 4YEJIOBEKa, MNPHUPOJIbI M O0OLIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOl HayKH Kak c(epbl 4YeIOBEYECKOH MAeATEeIbHOCTH, ATAloOB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHUS LIMBUIIN3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHHWS MHUpPA, OBJIAJEHUEM IPOCTEHIIMMHM  HAaBBIKAMU
MCCJIEI0BATEIBCKOM 1€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OpMHpPOBaAHHME  KYJIbTYPbl  310pPOBbS U
IMOLMOHAJIBLHOTO 0JIArONoJIy4us:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpPEcax CBOETO 3J0POBbS,
BEJICHUS 3/J0POBOTO 00pa3a >KM3HU (370pOBOE MUTaHMUE, COATAHCUPOBAHHBIN PEXXUM 3aHATHH U
OTIbIXa, peryiisipHas (Qu3MUecKass aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBBIKA pe(ICKCHH,
pU3HAHHEM CBOEro IpaBa Ha OIIMOKY U TAKOTO )K€ MpaBa JIPYroro YeJIoBeKa;

7) 3K0JI0TMYeCKOe BOCTIUTAHME:

OpHEHTaIell Ha MPUMEHEHHE MAaTeMaTH4YeCKHX 3HAaHWN JUIs pelieHHs 3ahad B 001acTH
COXPAHHOCTH OKpYXarollel cpesbl, MIaHUPOBAHUS IIOCTYNKOB M OLIEHKM HUX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY>Kalolel cpefbl, OCO3HAHUEM TJI00aNIbHOIO XapakTepa SKOJOTHYEeCKHX
npo0ieM U MyTel X pPeleHus;



8) aganTanus K H3MEHAIMMCS YCI0BHAM COUAILHON M IPUPOAHOI cpebl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSAX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO JESITENBHOCTh, B TOM YUCJIE YMEHHE YUUThCA Y APYrUX
Jro/ie, MpruoOpeTaTh B COBMECTHOW J€SITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3
OIbITA JIPYTHX;

HEOOXOIMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHHIA, B TOM 4Yucie (HOPMYIHUPOBATH UECH,
MOHSTHSI, TUIOTE3bI 00 OOBEKTAaX M SIBICHUSAX, B TOM YHUCJIE PaHEEe HEU3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAaIMIO, BOCHPUHUMATh CTPECCOBYIO
CUTyallMI0 KaK BBI30B, TPEOYIOMHUH KOHTpMEp, KOPPEKTHPOBATH MPHUHUMAEMbIE DPEIICHUS U
neicTBus, pOopMyIMpPOBaTH U OLEHUBATh PUCKU U TIOCTEACTBUSL, (GOPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHHBeEpPcadbHbIe YueOHbIE JeHCTBUSA

ba3oBble JJornueckue aqelcTBUs:

® BBIABISTH U XapaKTEPU30BaATh CYIIECTBCHHBIC MPU3HAKU MATEMAaTHYECKUX OOBEKTOB,
MOHSTUN, OTHOIIEHUN MEXIy MOHATHAMH, (HOPMYIHpPOBATH ONpPEIEICHUS MOHITHIA,
YCTaHABIIMBATh CYIIECTBEHHbBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUSA AJIsi 0000IIeHUS
Y CPaBHEHUs, KPUTEPUU TPOBOJIMMOI0 aHAJIU3A;

® BOCIPHHHUMATH, (POPMYIHUPOBATh U MPEOOPA3OBHIBATH CYXACHUS: YTBEPIUTEIbHBIE U
OTpHULIATENbHBIE, €IMHUYHBIE, YaCTHBIE U OOIIUE, YCIOBHBIC,

® BBIABISATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOPEUUs B (haKTax,
JAHHBIX, HAOMIOJIEHUSX W YTBEPXKICHUSX, MpeasiaraTh KPUTEPUU [UJISI BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

e JieNlaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTHMKHU, JACAYKTHUBHBIX M MHIYKTHUBHBIX
YMO3aKJIFOUCHHH, YMO3aKIFOUSHHH 10 aHAJIOTHH;

e pa3duparh JI0KA3aTEIhCTBA MATEMATHMUYECKUX YTBEpXKIACHUN (TpsiMble ©  OT
MIPOTUBHOTO), MIPOBOUTH CaMOCTOSITENIbHO HECJIOKHbIE JI0Ka3aTenbCcTBa
MaTeMaTHYeCKUX (HaKTOB, BBICTpAaWBaTh apryMEHTAIMI0, MPUBOAHWTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,

e BBIOMpaTh CcrocoO perieHuss y4eOHOHM 3amauu (CpaBHHMBATh HECKOJIBKO BAapUAHTOB
pelieHus, BEIOUpaTh HanOOoIee MOIXOSAIINNA ¢ YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarTebCcKue NeCTBUSA:

® JWCIOJIb30BaTh  BOMPOCHl  KAaK  HCCIEAOBATEIBCKUNA  MHCTPYMEHT  TIO3HAHUSA,
dbopmynupoBath BOIIPOCHI, ¢bukcupymomue MIPOTUBOpEUHE, npobiemy,
CaMOCTOSITENILHO YCTaHABIMBATh MCKOMOE M JaHHoe, (OpPMHpOBATh THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

® [POBOJUTH MO CAaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY HECJIOXKHBIM SKCIEPUMEHT,
HEOOJIBIIIOE HCCJICIOBAHUE 110 YCTAaHOBJIICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOO0M;

® CaMOCTOATENbHO (opMyIupoBaTh OOOOIIEHUS W  BBIBOJALI IO  pe3yjbTaTaM
MpOBEAEHHOT0 HAOIIOACHUS, UCCIEIOBaHUS, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yNbTaTOB, BHIBOJIOB U 00OOIICHHIA;



IMPOTrHO3UPOBATHE BO3MOXKHOEC pa3BUTHUC NIPOLECCCA, 4 TAKKEC BbIABUTATHb ITPEATIOTIOKCHUA
0 €I'o Pa3sBUTHUHN B HOBLIX YCJIOBUAX.

Paborta ¢ nnopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh U H30BITOYHOCTH MH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX
JUIS pelleHus 3a/1a4u;

BBIOMpATh, aHAJTU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(POPMALIUIO
pa3IMYHBIX BUIOB U (POPM MPEICTABICHHUS;

BBIOMpATh (opMy MpeacTaBIeHHsS MHOOPMAIIMH U WUTIOCTPUPOBATh pelIaeMble 3a1aun
cXeMaMH, AuarpaMMaMu, HHOH rpadukoil 1 nX KOMOWHAIHSIMU;

OLIEHUBATh HAAEKHOCTh MH(POPMALIUH 110 KPUTEPUAM, TPEATIOKEHHBIM YUUTEIEM WIN
c(OpMYyJIHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

BOCTIPHHUMATh U (POPMYJIHPOBATH CYXKIECHUS B COOTBETCTBUHU C YCIOBHSMHU M LEISIMHA
OOIEeHHs, SICHO, TOYHO, TPaMOTHO BBIpaKaTb CBOIO TOYKY 3pEHHS B YCTHBIX H
NUCbMEHHBIX TEKCTax, 1aBaTh MOSCHEHHS 10 XOAY peleHHs 3a1a4l, KOMMEHTHPOBATh
MOJTYYCHHBIH Pe3yibTaT;

B X0/l 00CYIeHHs 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBbl, TPOOIJIEMBI,
pemaeMoi  3aJayd, BBICKA3bIBaTh WJEH, HAICJIEHHBIE Ha TIOWCK pEIIeHHs,
CONOCTABIATH CBOM CYXKACHHS C CYXACHUSIMH JpYyTHX YYacTHHKOB JIHaJIora,
0OHapyKMBaTh pa3In4Ke U CXOJCTBO IO3UIMH, B KOPPEKTHOH opme hopMynnpoBaTh
pa3HOIIacHsl, CBOU BO3PAXKCHHUS;

NPECTaBIATh PE3yJIbTAaThl PEIICHUs 3a/1a4M, SIKCIIEPUMEHTA, HCCIeI0BaHUs, TIPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € Y4E€TOM 3ajad NMpe3eHTAUud U
0COOEHHOCTEHN ayAUTOpHH;

NOHUMATh M HCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBUIYAIbHOH pabOTHI
IPY PEIICHNU YIeOHBIX MAaTEMaTHIECKUX 3a]1a4;

NPUHUMATD 11€Jb COBMECTHOM JeSITeIbHOCTH, IIAHUPOBATh OPTaHU3aIlUI0 COBMECTHON
paboThI, pacmpenensiTh BHIAB pabOT, JJOTOBapUBATHCS, OOCYXKIaTh MpOIECC W
pe3ynbTar paboThl, 0000IIaTh MHEHUS HECKOIBKHX JFOIEH;

y4acTBOBaTh B TPYNIOBBIX (opMax padboThl (0OCyxkacHUs, OOMEH MHEHHUSIMH,
MO3TOBBIE IITYPMBI U JPYTHE), BBINOJIHATH CBOIO YacTh PabdOTHl M KOOPAMHHUPOBATH
CBOU JCWUCTBUS C JPYTUMH WICHAMH KOMaH/bI, OIICHUBATh KaueCTBO CBOETO BKJa/ia B
OOIINI TMPOIYKT MO KPUTEPHUSIM, C(HOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBHSI.

PeryasiTuBHbIe YHHBepPCcaAJbHbIe YUeOHbIE 1eCTBUS
Camoopranuszanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3aJaud (MM €ro 4acThb),
BBIOMpATh CHoco0 pemeHus ¢ y4ETOM MMEIOLIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUNU C Y4ETOM
HOBOM MH(pOpMaIUK.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIN HHTE/VIEKT:

BJIQJIETh CIIOCOOaMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca U pe3ysbTaTta pelieHus
MaTeMaTU4YeCKOU 3a/1a4uu;
IPEABUAECTh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIpH PELICHUU 3a/1a4d, BHOCUTH
KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OLIHMOOK,
BBISIBJICHHBIX TPYIHOCTEH;



® OLEHUBATh COOTBETCTBHUE PE3yJIbTaTa ACATEIBHOCTH IIOCTABICHHOMN LIEJIN U yCIOBUSAM,
OOBSICHATH MPUYMHBI JOCTHXEHHUS WIM HEJOCTIIKEHHs I, HaXOAWTh OIIUOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HNPEIAMETHBIE PE3YJIBTATHI

K koHmy oOydenuss B 7 kJacce OOydaroLIMiics IMOJYyYUT CIEAyIOIIHME HpeIMETHBIE
pe3yJIbTaThI:

Yuciia ¥ BbIYMCICHUSA

BbImonHATE, coueras yCTHblE M NHCbMEHHbIE NPUEMBI, apu(MeTHUeckue IeHCTBUS C
paLMOHATIBHBIMH YU CIAMH.

HaxonuTe 3HaueHMs] YHCIOBBIX BBIPAXKEHUH, NMPUMEHATH Pa3sHOOOpa3HBIE CIOCOOBI U
npuéMbl BBIYUCIICHHSI 3HAYCHWH APOOHBIX BBIPAKCHHUH, COAEPIKAIINX OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH.

[lepexoaute oT ogHON (hOpMBI 3amKcH YUceN K JIpyroil (mpeoOpa3oBbIBATh JECITUUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECATHYHYIO IPOOB).

CpaBHMBATB U YIOPSII0YMBATh pallMOHAIbHBIC YNCIIA.

OxpyrisaTs uucna.

BbINONHATE NPUKUIKY U OLIEHKY pe3yJbTaTa BBIUMCIIEHUH, OLIEHKY 3HAYEHWM YMCIOBBIX
BbIpaXCHUI. BBIOMHATE AEHCTBUS CO CTENEHSIMU C HATYPaJIbHBIMU MTOKA3aTEISIMHU.

[TpuMeHATh MPU3HAKK JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypalbHbBIX YHUCEIL.

Pemate MpakTUKO-OPUEHTHUPOBAHHBIE 3a/1a4yM, CBA3aHHbIE C OTHOIIEHUEM BEJIWYMH,
IPONOPLHOHAIIBHOCTHIO BEIMUNH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PELICHUS 3a7a4
C y4€TOM OTpaHWYCHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMBIX OOBEKTOB.

AJiredpanyecKkue BbIpasKeHUs1

Hcnonb30BaTh anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipolecce
OCBOCHMS yueOHOT0 MaTepuania.

HaxoauTe 3HaueHns1 OyKBEHHBIX BBIPAKEHHUH MPH 3aJaHHBIX 3HAYECHUSIX NEPEMEHHBIX.

BoinonHsATe mpeobpazoBaHus LENOro BbIPaXXEHUS] B MHOTOWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOMHATE YMHOXKEHHME OJHOYIEHAa HAa MHOTOYIEH M MHOTOYI€Ha Ha MHOTOYJIEH,
IPUMEHSTH (HOPMYJITBI KBaJpaTa CyMMBI M KBaJIpaTa pa3HOCTH.

Ocy1ecTBISATh pa3ioKEHHE MHOTOWIEHOB Ha MHOXKHUTEIM C MOMOIIbIO BBIHECEHHUS 3a
CKOOKM OOIIEero MHOXKHUTENS, TPYNIHUPOBKH ClaraeMblX, IpUMEHEHHUs (HOpMyYJ COKpaIEHHOIO
YMHOXKEHHUS.

[IpumensaTs npeoOpa3oBaHUs MHOTOWIEHOB Ul PEUICHUS pPa3IMYHBIX 3a1ad U3
MaTeMaTHKH, CMEXKHBIX MPEIMETOB, U3 PEATIbHON MPAKTHUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypaJIbHBIMM MOKa3aTeIAMH Ul IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHus 1 HepaBeHCTBA

Pemwate nuHElHBIE ypaBHEHUS C OJHOW NMEPEMEHHOW, NMPUMEHSS NPAaBWIA MEPEXOAa OT
UCXOJIHOTO YpaBHEHUS K paBHOCWIBHOMY eMy. IlpoBepsATb, sBIS€TCA JM YUCIO KOPHEM
YPaBHEHHS.

[TpumensTh rpaduyeckre METOAbI P PEILICHUH JTMHEHHBIX YPAaBHEHUNA U UX CUCTEM.



[TonGupath mpuMepsI Map Yucell, SIBISIOUMXCS PEIICHUEM JTUHEHHOT0 YpaBHEHUS C ABYMS
[IEPEMEHHBIMH.

Ctpouth B KOOpAMHATHOM IUIOCKOCTH Tpa@UK JHMHEWHOTO YpaBHEHUS C JIByMs
IIEpPEMEHHBIMHU, TOJIb3YACh I'PpapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

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

CocTaBiATh M pelIaTh JMHEWHOE yPABHEHUE WM CUCTEMY JIMHEHMHBIX YPaBHEHUU I10
YCIIOBUIO 3aJla4yM, HWHTEPIPETHUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJaydl IOJYYEHHBIN
pe3yibTar.

DOYyHKIUH

N3o0OpaxaTh Ha KOOPAMHATHOW TMPSMOW TOUYKH, COOTBETCTBYIOIIWE 3aJIaHHBIM
KOOpAMHATAaM, JIy4Hd, OTpPE3KH, MWHTEPBaJIbl, 3alMChIBaTh YHCIOBBIE IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpAWHATaM, CTPOUTH
rpaduxu nuHeHbIX QyHKIMA. CTpouth rpaduk QyHKIUU y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJINYMHAMMU:
CKOpPOCTb, BPEMsl, pacCTOSHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb, IMPOU3BOIAUTEIBHOCTD, BpEMs,
00BEM pabOTHI.

Haxonuts 3HaueHre GyHKIUU M0 3HAYEHUIO €€ apryMeHTa.

[ToHumath rpadpuueckuii crnocod NpeAcTaBiIeHUs M aHalIuW3a MH(OpMaluM, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB peantbHbIX NPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOydenuss B 8 kJiacce OOydYaroOUIMiicS MONYyYUT CIEAYIOIIME NpPEIMETHBIC
pe3yJbTaThI:

Yucia 1 BBIYMCICHUSA

Hcnonp3oBaTh HayallbHbIE INPEICTABICHUS O MHOMKECTBE ICHCTBUTEIBHBIX YMCEN IS
CPaBHEHHMs, OKPYIJIEHUS M BBIYMCIEHUH, HM300pakaTh EHCTBUTEJIbHBIE YHWCIIAa TOYKAMHU Ha
KOOPJIMHATHOM IIPSIMOA.

[IpuMeHATh TOHATHE apUPMETHYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHHIE
KOPHH, UCHOJIBb3YsI TPU HEOOXOAUMOCTH KaJIbKYJIATOP, BHIIOIHITH IPeoOpa3oBaHus BBIPAKEHHIH,
COZIepaKaIIUX KBAaAPATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Wcnonb3oBath 3amucu OONBIIMX KW MaJIbIX YHCEN C MOMOIIBIO AECITUYHBIX JpoOel U
creneHen yucia 10.

AJiredpanyecKkue BbIpPasKeHUs1

[IpuMeHsATh TMOHATHE CTENEHM C LENbIM IOKa3aTeJeM, BBINOJIHATH IPeoOpa3oBaHuUs
BBIPAKECHMM, COAECPKALIUX CTEIIEHU C LIEJIBIM TIOKA3aTEIIEM.

BBINONHATE TOXIECTBEHHBbIE NPEOOpa30BaHMs PALMOHANBHBIX BBIPAXXEHUH Ha OCHOBE
npaBuI JeMCTBUIM HAaJl MHOTOUICHAMH U alreOpanyecKuMu JpoOsMu.

PackitanpiBath KBagpaTHBIN TPEXUIIEH HA MHOKUTENH.

[IpumensaTs npeoOpa3oBaHus BBIPAXKEHUNM s pEIICHHS Ppa3JIMYHbIX 331ad U3
MaTEMaTHKH, CMEXHBIX MIPEIMETOB, U3 PEAIbHOU MTPAKTUKH.

YpaBHeHHUs] M HEPABEHCTBA

Pemats nuHeliHble, KBapAaTHBIE YPABHEHMS U PAllMOHAIbHBIE YPAaBHEHUS, CBOJSAIIMECT K
HUM, CUCTEMBI JIBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOIUTH MPOCTEUILINE UCCIIEIOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YHUCIIE C
OpUMEHEHHeM TIpadUuecKux MpeAcTaBieHuil (yCTaHaBIMBAaTh, HMMEET JIM YpaBHEHUE WIU
CUCTEMA YPAaBHEHMH PEILIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



[lepexoauths OT ciOBeCHOW (QOPMYIHMPOBKHM 3adauyd K e& anreOpanyeckod MOAETH C
IOMOIIIBI0 COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl YpaBHEHUI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ MOJTYYEHHBIN pe3yJsIbTar.

[TpuMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKH, pelaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM NEPEeMEHHOM M MX CHCTEMBI, JaBaTh TIpa(UUecKyl0 HIUIIOCTPALIUIO
MHO’KECTBA PELLICHNI HEPaBEHCTBA, CUCTEMbI HEPaBEHCTB.

DOYyHKIUH

[loHumath M  HCHONB30BaTh  (DYHKIMOHAJIbHBIE MOHATUS M S3bIK  (T€PMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpeNeNsaTh 3HaueHHWe (YHKUMU MO 3HAUYEHUIO apryMeHTa,
OTIpeNIeNIATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Ctpouts rpaduku 371€eMEeHTapHbIX QYHKIMHA BUJA:

y=k/ix, y=x2, y=x3,y = [x|, y = VX, OIIHCBIBATb CBOICTBA YHCIOBON (DYHKIHH IO €&
rpaduxy.

K kxoHny oOydenuss B 9 kJacce oOydaroluiics MOJYyYUT CIEAyIOIIME HpeIMETHBIE
pe3yJIbTaThI:

Yuciia ¥ BbIYHMCICHUSA

CpaBHMBATB M yHOPSIIOYMBATh pallMOHAJIbHBIC U HPPAL[IOHAJIBHBIE YHCIIA.

Boimonsate apudmMernueckue ASHCTBUS C pallMOHAJIBHBIMU YMCIAMHU, COYETas YCTHbIE U
MUCHbMEHHBIEC IPUEMBI, BHITIOJIHATH BEIUMCIICHUS C UPPALIMOHATILHBIMHU YUCIIAMH.

HaxoauTh 3HaueHus1 CTENEHEN ¢ 1eJIbIMU [10Ka3aTeasiMU U KOPHEH, BHIYMCIIATh 3HAUECHUS
YHCIIOBBIX BBIPA)XKEHUI.

OKpyrisiTh JEHUCTBUTEIbHBIE YHUCIIA, BBINOJHATH NPUKUAKY pe3yjbTaTa BBIYMCICHHMH,
OLIEHKY YHMCJIOBBIX BBIPAKECHUH.

YpaBHeHus U HepaBeHCTBA

Pemarts nuHelWHBbIE M KBaJIpaTHbIE YpaBHEHUS, YpaBHEHUS, CBOJSIIMECS K HHM,
npocTeime ApoOHO-paOHAIbHBIE YPaBHEHHUS.

Pemate cuctembl ABYX JMHEHHBIX YpaBHEHUH € JIByMs MEPEMEHHBIMU M CHCTEMBI JIBYyX
YpaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE ABIIAETCS JIMHEUHBIM.

Pemats TekcToBble 3amaun anreOpanyeckuM CIIOCOOOM C TIOMOIIBIO COCTaBJICHUS
YPaBHEHMsI WIM CUCTEMBI JBYX YPaBHEHHH ¢ IByMs IEPEMEHHBIMU.

[IpoBoauTh MpocTENIINE UCCIEN0BAHNS YPABHEHUH U CUCTEM YPaBHEHMI, B TOM YHCIE C
NpUMEHEHHEM TpadUuecKuX TIpeACTaBIeHUil (yCTaHaBIMBAaTh, MMEET JM YpaBHEHUE WU
CUCTEMa YpaBHEHMH pellleHus], €ClIi UMEET, TO CKOJIBbKO, U IpoYee).

Pemate snHelHbIE HepaBEHCTBA, KBaJpaTHblE HEPAaBEHCTBA, H300pa)kaTb pELICHHUE
HEPABEHCTB HA YMCJIOBOW NPSIMOM, 3aIIUCBHIBATH PELIEHUE C IIOMOIIBIO CHMBOJIOB.

PemaTts cucTreMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIOYAIOIIME
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB HAa YHMCIOBOW MPSIMOH,
3aIUCBIBATh PEIIEHUE C TOMOIBIO CUMBOJIOB.

Hcnonp30BaTh HepaBEHCTBA NPU PEIICHUH pa3IMYHbIX 331ad.

DOYyHKUNH

PacnioznaBath (yHKIUMU U3yUeHHBIX BUAOB. [Ioka3pIBaTh CXeMaTHUYECKH PACIIOIOKEHUE HA

KOOPJIMHATHOM TIJIOCKOCTH TpadukoB GyHKIMHA BUga: y = kx, y =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3,y =% y = |x|, B 3aBUCHMOCTH OT 3HaueHHiI K0>(HUIICHTOB, OICHIBATE CBOICTBA

(byHKIHIA.



Crpouth U M300pakaTh CXeMaTHUECKU TpaUKH KBAaJPAaTUUHBIX (DYHKIMH, OMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIIMNA IO UX TpauKam.

Pacno3naBate  kBaspatWyHylo (QyHKOUIO 10  (opmylie, TPHUBOAWTH TMPUMEPHI
KBaIPaTUYHBIX (DYHKINH U3 peanbHON KU3HH, GU3UKH, TEOMETPHH.

YucJi0BbIe MOCJIe10BATEIbHOCTH H MPOTrPeCcCHH

Pacnio3naBate apu(METHUECKYI0 M T€OMETPUYECKYIO MPOTPECCHH MPH Pa3HBIX CIOco0ax
3a7aHusl.

BBIMOTHATE BBIYMCIIEHUS C HCIOJB30BaHUEM (OPMYIN N-TO YieHa apu(pMeTHYecKod u
reOMETPUUECKOM MPOrpeccuii, CyMMbI IIEPBBIX N YJICHOB.

N300pakaTh YWIEHBI MOCIEI0BATEILHOCTH TOYKAMHU Ha KOOPIMHATHOM TIOCKOCTH.

Pemrate 3amaun, cBsi3aHHBIE C YHCIOBBIMHU ITOCIIEIOBATEIBLHOCTSIMH, B TOM YHCIIE 3a]a4d
U3 peasibHOM KHU3HH (C HCIIOIb30BAHHEM KaJIbKYJISATOPA, HU(PPOBBIX TEXHOJIOTHHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoaunvecTBo yacos D1eKTPOHHbIE
HaumenoBanmue
Ne (uugposbIe)
pa3/iesioB U TeM Kontpoubnbie | [IpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPorpamMmbl padoTsbI padoThI
pecypcsbl
) Yucna 1 BEIUMCICHHS. )5 | bubnunoreka [JOK
PannonaneHblie yncia https://m.edsoo.ru/7f415b90
) AnreGpanueckue 7 1 bu6nuoreka LIOK
BBIPAXCHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHuUs u 20 | bubnuotexa [JOK
HEpaBEHCTBA https://m.edsoo0.ru/7f415b90
4 Koopaunatst u 24 1 | bubnunoreka [JOK
rpaduku. OyHKIMN https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHUE U 6 1 bu6muoteka [IOK
00001eHne https://m.edsoo.ru/7f415b90
BILIEE KOJIMYECTB
OBIL Ol CTBO 102 5 1

YACOB 110 ITPOTPAMME



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

8 KJIACC

KoanuyecTBO 4acoB

HaumeHoBaHue DIICKTPOHIHLIE
Ne (uugposbie)
pa3aesioB U TeM Koutpoubnbie | IIpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
NpOrpamMmbl padoThI padoThI
pecypcsbl
) Yucna u BBIYUCIICHHUS. 15 bubmuorexa [{OK
KBanparusie kopHU https://m.edsoo.ru/7f417af8
Yucna v BHIYUCICHUS.
bu6mmoreka [IOK
2 7
gsz::;I;;,;anM https://m.edsoo.ru/7f417af8
AnrebGpanueckue
3 BBIPAXKEHHUS 5 1 Bubnmorexa LOK
KBa,I[paTHbII:/'I Tpéxen https://m.edsoo.ru/7f417af8
Anrebpanueckue
bu6 OK
4 BBIPAKCHMUSL. 15 1 momotexa 1
Anrebpairieckas oG https://m.edsoo.ru/7f417af8
YpaBHeHuUs U
5 HEPABCHCTBA. 15 1 bubnmoreka [JOK
KBanpaTHsbie https://m.edsoo.ru/7f417af8
ypaBHECHHUS
YpaBHeHU U
bub OK
6 HepaBeHCTBA. CHCTEMBI 13 momotexa 1l
ypaBHeHii https://m.edsoo.ru/7f417af8
VYpaBHeHus u
but6mmoreka [JOK
7 . 12 1
IH{ZI;ZZ(;T;z https://m.edsoo.ru/7f417af8
8 ®yukiuu. OCHOBHBIE 5 bubnuorexa [JOK



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

ITOHATHS https://m.edsoo.ru/71417af8
9 OyHkuu. Yucnoseie 9 bubnunoreka [IOK
byHKIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME M 6 bubnuorexa [JOK
000011IEHNE https://m.edsoo.ru/7t417af8
OBLIEE KOJIMYECTBO 102

YACOB I10 [TPOTPAMME



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

9 KJIACC

KoandyecTBO 4acoB

DJIEeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB u K H (ungposbie)
n/m | TeM MPOrpaMMbl Bcero OTTPOIBHLIE palcTiHeciue o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
) Yucaa ¥ BRIYUCICHUS. 9 bubnuoreka [JOK
JleiicTBUTENbHBIC YUCIIA https://m.edsoo.ru/7f419d08
YpaBHEHHs 1 HEPABEHCTRBA.
2 YEaBHeHI/IH C OILEOITI 14 1 bubmmorexa [IOK
. https://m.edsoo.ru/7f419d08
EePEeMEHHOM
3 YpaBHEHUS 1 HEPABEHCTBA. 14 | bubnuotexa [JOK
Cuctembl ypaBHEHUN https://m.edsoo.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubmmoreka [JOK
Hepasencrsa https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
> Dy 16 ! https://m.edsoo.ru/7f419d08
6 YucnoBbie 15 | but6mmoreka [{IOK
[10CJIENOBATEIBHOCTHA https://m.edsoo.ru/7f419d08
. [ToBTOpeHnue, 06001ICHNE, 18 | bubnuoreka [JOK
CUCTeMAaTH3AIHsI 3HAHHIA https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 102 6 0

I10 ITPOT'PAMME



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

ITOYPOYHOE IIVTAHUPOBAHUE
7 KJIACC

KosimyecTo yacos DJIeKTpOoHHbIE U} POBLIE
KonTposbnbie | IIpakTHyeckue = oGpaszoBaTejbHbIE

padoThI padoThI pecypcbl

Ne

T
i eMa ypoka

Bcero

IToHsATHE panOHAIBHOIO
4yucia

Apudmerndeckue TeUCTBUS C
2 palMoOHaIbHBIMU YHCIAMHU. 1
CioxeHue.

ApudmeTrnueckre IeHCTBUS C
3 palMOHAIBHBIMU YUCJIAMU. 1
Brrauranue.

Apudmernueckue neicTBus ¢
4 palroHaTFHBIMU YHCIIAMHU. 1
YMHOXEHHE.

Apudmernueckue 1eicTBUA C
5 palrOHAIbHBIMY YHCIIAMHU. 1
Henenue.

ApudmeTrnueckue IeHCTBUS C
palroHaTbHBIMU YHUCIAMH

CpaBHeHue, yropsii0UYMBaHue
palMOHAIBHBIX YHCET

CpaBHeHue, ynopsiJounBaHue
palMoHaIBHBIX YHCET

CpaBHeHue, ynopsijounBaHue
paloHaTbHBIX YUCEI




10

CremneHnb ¢ HaATypaJIbHBIM
HOKa3aTeIeM

bu6mmoreka [IOK
https://m.edsoo.ru/7f4211de

11

CreneHsb ¢ HaTypaJIbHBIM
nokasareseM. Haxoxnenue
3HA4YECHMS BBIPAKCHUN

bub6morexa [JOK
https://m.edsoo.ru/7f421382

12

CremneHs ¢ HaTypaJIbHbIM
IIOKa3aTCJIEM.

bu6mmoreka [JOK
https://m.edsoo.ru/7f42154¢

13

Crenens ¢ HaTypaJIbHBIM
nokaszareseM. Haxoxnenue
3HAYEHUU BBIPAKCHUH.

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

14

CremneHsb ¢ HaATypaJIbHBIM
HOKa3aTeIeM

15

Pemenune ocHOBHBIX 3a/1a4 Ha
JpoOu, IPOLEHTHI U3
peanbHON IPAKTUKH

16

Pelmrenne oCHOBHBIX 3a/1a4 Ha
IpoOH, TPOLIEHTHI U3
peallbHOM MPaKTUKH

17

Pemenyie ocCHOBHBIX 3a7a4 Ha
JIpoOH, IPOLICHTHI U3
peanbHON MPAKTUKHU

18

Pemenne oCHOBHBIX 3a/1a4 Ha
JpoOU, MPOLEHTHI U3
peanbHON NPAKTUKH

19

[Ipu3Haku nenuMocTu.

20

PaznoxxeHus Ha MHOKUTEIN
HaTypaJIbHBIX YUCCII

21

PeanpHbIE 3aBUCUMOCTH.



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

[Ipsmas
IIPONOPLIUOHAIBHOCTD.

PeanpHbIE 3aBUCUMOCTH.

22 O6parnas
MPOTIOPITUOHATIEHOCTb.
PeanbHbIC 3aBUCHMOCTH.
23 [Ipsimas u oOpaTHas
MPOTMOPIIMOHAIBHOCTH
PeasbHBIC 3aBUCUMOCTH.
24 [Ipsimast u oOpaTHas
MPOMOPIIMOHATEHOCTH
)5 KonTponbHas pabora no teme
"PanmonanpHbic yncia"
26 bykxBeHHBIE BBIpaX)eHUs bubmmorexa LIOK
https://m.edsoo.ru/7f41feec
7 ITepemennsie. JlomycTrumbie
3HAYEHUS TIEPEMEHHBIX
28 Dopmysl
29 DopmyIibl
[IpeoOpa3zoBanne OYKBEHHBIX
30 BBI:paH(I;HHﬁ, HpI/IBe}I][eHI/Ie bubmmorexa OK
https://m.edsoo.ru/7f41fafa
MOAOOHBIX ClIaracMbIX.
IIpeoGpaszoBanre OyKBEHHBIX
31 Bblzpamzﬂnﬁ, an/IBe});;eHHe bubmiorexa LIOK
https://m.edsoo.ru/7f41£d70
IMOAOOHBIX ClIaraeMBbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPAKEHUI, pACKPBITHE

CKOOOK U IIpHUBE/ICHNE



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

MOJIOOHBIX CJIAraeMBbIX

[IpeobpazoBanne OyKBEHHBIX
BBIPAKECHU, PACKPBITHE

33
CKOOOK M MIpHUBEJICHNE
MOJOOHBIX ClaraeMbIx
34 CBolicTBa CTEIEHHU C bubmuorexa [JOK
HaTypaJbHbBIM [TOKa3aTeIeM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C bubnuoreka [JOK
HaTypaJIbHBIM TIOKa3aTesieM https://m.edsoo.ru/7f42154¢
36 CBoliCcTBa CTEIICHU C bubmuoreka [JOK
HaTypaJIbHbIM [10Ka3aTeseM https://m.edsoo.ru/7f4218be
37 MHorouneHsl Bubmiorexa LIOK
https://m.edsoo.ru/7f42276¢
bu6mmoreka [IOK
38 MuorotieHb! https://m.edsoo.ru/7f422930
39 CrnoxeHue MHOTO4JICHOB bubnmorera LIOK
https://m.edsoo.ru/7f422af2
40 Beruntanue MHOTOWIECHOB bubmmorexa HOK
https://m.edsoo.ru/7f422¢cc8
41 YMHOKEHNE MHOTOWICHOB bubmmoreia LOK
https://m.edsoo.ru/7t422fca
47 CrnosxeHue, BLIYUTaHHUE, bu6mmorexa [JOK
YMHO>KEHUE MHOTOUICHOB https://m.edsoo.ru/7f423182
43 DOopMyJIbI COKPAIIEHHOTO bubmuorexa [JOK
yMHOkeHus. KBagpaT cyMMBI . https://m.edsoo.ru/7f42432a
DopmyJibl COKPAILIEHHOTO Bu6morexa LIOK
44 yMHOeHus1. KBagpar

Pa3HOCTH.

https://m.edsoo.ru/7f42464a



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

@opMyIIbl COKPALIEHHOTO

45 YMHOK€HHs. Pa3HOCTh bubmmoreia LOK
https://m.edsoo.ru/7t424¢12
KBaJIpaToB.
46 DopmyJibl COKPAILIEHHOTO bubmmoreka [JOK
ymHOkeHus. CymMMa KyOoB. https://m.edsoo.ru/7f424{d2
47 DopMyIIbl COKPALIEHHOTO bubnuorexa LIOK
yMHOXeHUs1. Pa3HOCTH Ky0OOB. https://m.edsoo.ru/7f4251d0
Pa3noxeHnne MHOTO4IEHOB Ha
48 MHOXUTENIN. BriHECEHME bubmiorexa LIOK
https://m.edsoo.ru/7f423312
001Iero MHOXKHTENS 32 CKOOKHU
Pa3noxeHre MHOrO4IEHOB Ha
49 MHOKHATEIIH C TIOMOIIBIO bu6mmoreka [IOK
dbopMyI1 COKpALLIEHHOTO https://m.edsoo.ru/7f4237fe
YMHOKEHUS.
50 Paznoxxenne MHOTOYJICHOB Ha bu6morexa [JOK
MHOKHUTEIIH. https://m.edsoo.ru/7f4239de
51 PaznosxeHre MHOTOUJIEHOB Ha
MHO>KUTEIH
KonTponbhas pabota no teme
52 "Anrebpanyeckue
BbIpaKeHHs"
YpaBHeHue, mpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHUIIBHOCTh YPaBHEHMI
JIuneliHoe ypaBHEHME C OAHOU
54 NIEPEMEHHOM, pelIeHne
JIMHEHHBIX YPaBHEHUN
55 Pemnienne nuHEHHBIX bu6mmoreka [JOK



https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

ypaBHEHUH

https://m.edsoo.ru/7f420482

Pemenne nuHeHBIX

56 .
ypaBHEHUU
57 Penrenue 3amad ¢ mOMOIIBIO but6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f42064¢
58 Pemenne 3ama4q ¢ IOMOIIBIO bu6moreka [JOK
ypaBHEHUH https://m.edso0o.ru/7f420806
59 Pemenue 3ama4d ¢ moMoIIbi0 bu6mmoreka [JOK
ypaBHEHHH https://m.edsoo.ru/7f4209a0
60 Penrenue 3amad ¢ moMOIIBIO but6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuHeitHOe ypaBHEHHE C IBYMS bubmmoreka [JOK
NEPEMEHHBIMH. https://m.edsoo.ru/7f427¢32
62 JIuneliHOEe ypaBHEHUE C IBYMs bubnuorexa LIOK
NepEMEHHBIMH U ero rpaduk https://m.edsoo.ru/7f427e8a
Cucrema IiByx JIMHEMHBIX BuGmorexa LIOK
03 YPABHCHIIL© AByMi https://m.edsoo.ru/7f42836¢
NePEMEHHBIMU
Cucrema ByX JINHEHHBIX
64 YpaBHEHUH C JBYMsI
NePEMEHHBIMU
Cucrema AByX JINHEHHBIX
65 ypaBHEHUH C ABYMsI
nepeMEHHBIMHU
Cucrema IByX JIMHEHHBIX
66 ypaBHEHUH C ABYMsI
NepeMEHHBIMU
67 Pemienue cuctem ypaBHEHHUI. bubnuorexa [JOK



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Crroco0 IMoACTaHOBKH.

https://m.edsoo.ru/7f4284de

63 Pewienue cucreMm ypaBHEHUM. bubnuorexa LIOK
Crioco6 cioxeHusl. https://m.edsoo.ru/7f42865a
69 Pelienue cucrem ypaBHEHHI. bubnuorexa [JOK
['padpraeckuii ciocoo. https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHeHU
71 Pewienue cucreM ypaBHEHUN
7 KonTponbhas pabota no teme bubmuoreka [JOK
"Jlunelinpie ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsimMoi Bubmmorexa IOK
https://m.edsoo.ru/7f41de76
74 YucioBble IPOMEKYTKH bubanorexa LIOK
https://m.edsoo.ru/7f41dff2
75 HucnoBsle MPOMEXYTKH
Paccrosinne mexnay nByms
76 TOYKaMH KOOPJIUHATHOU
pSIMOi
PaccTosinne Mexy nByms
77 TOYKaMU KOOPJAMHATHOU
IpsIMOI
73 [IpsamoyronbHas cuctema bubnuotexa [JOK
KOOPJIMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssmoyronbHas cucrema bubmuoreka LIOK
KOOpJIMHAT Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukos, bubnuorexa LIOK
3a/IlaHHBIX (OpMyIIaMu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukos, bubmuotexa [JOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8

3a/laHHBIX opMyJiaMu

https://m.edsoo.ru/7f41ed80

[Tpumeps! rpadukos,

82 3aJaHHbIX (OopMyTaMu
23 [Tpumeps! rpadukos,
3a/laHHBIX hopMyTIaMu
24 Urenue rpa)ukoB peabHBIX bubmuoreka LIOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
25 Yrenue Fpa(bl:IKOB peabHbIX
3aBUCUMOCTEH
bu6nuorexa [IOK
86 Houstue dynicuun https://m.edS(I)lo.ru/ 7f41ef06
87 I'padux pynkunm
88 CgoiicTBa (pyHKIMH bubanoreta LIOK
https://m.edsoo.ru/7f41f078
. . bubmunoreka LIOK
89 Crofictea dynicunil httDs://m.edS(I)lo.ru/7f41 flfe
. bubnuorexa LIOK
%0 Juneitna pymius httt)s://m.edscli).ru/7f427282
91 JluneitHast pyHKIUSA Bubmiorexa LIOK
https://m.edsoo.ru/7f427412
9 [TocTpoenue rpaduxa bubnuoreka [JOK
JTUHEHHON QyHKIINH https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka
JTMHEHHOU (PYHKINU
94 I'padux pynkumm y =[x|
95 I'padux pynkumm y =[x|
96 KonTponpHas pabota mo Teme bubmmoreka [JOK



https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

"KoopauHats! ¥ rpa@uku.
OyHKUn"

https://m.edsoo.ru/7{41£50a

[ToBTOpEHNE OCHOBHBIX

97 MOHSATHI U METO/IOB Kypca 7 1 bubnuoreka [IOK
KJ1acca, 0000IIeHre 3HAHUIA. https://m.edsoo.ru/7f429c6¢
AnreGpanyeckue BbIpaXKeHHUs.
[ToBTOpEHNE OCHOBHBIX

08 MIOHATUHN U METOJIOB Kypca 7 | bubnuorexa [IOK
KJ1acca, 0000IIeHIE 3HAHUIA. https://m.edsoo.ru/7f429132
YpaBHEHHs 1 HEPABEHCTBA.
[ToBTOpEHNE OCHOBHBIX

99 MIOHATUHN U METOJIOB Kypca 7 1 bubnuorexa [IOK
KJIacca, 0000IIeHIE 3HAHUM. https://m.edsoo.ru/7f42a0e0
DyHKIHUN.
[ToBTOpEHHE OCHOBHBIX

100 HOH;ITII;IZ 1 METOJOB Kypca 7 1 bubamoreta LIOK

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

Kj1acca, 0000IIeHrEe 3HAHUH

101 Nrtorosas KOHTpOJIbHAS )
pabora
[ToBTOpEHNE OCHOBHBIX

102 HOHaTI/II)ﬁ 1 METOJ0B Kypca 7 1 bubmorexa LIOK

. https://m.edsoo.ru/7f42a900
Kjacca, 00001IeHe 3HaHui
OBILEE KOJIMYECTBO YACOB 102

[10 ITIPOT'PAMME



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KJIACC

Ne
/o

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckne
padoThI

DJIeKTpPOHHbBIE N (POBLIE
o0pa3oBaTejibHbIE

pecypchl

KBanpartHsiit KopeHb U3
qucia

bubnuoreka [JOK
https://m.edsoo.ru/7f42d452

[Nousatie 00
UPPAIMOHATILHOM YHUCIIC

but6mmoreka [{JOK
https://m.edsoo.ru/7f42caaa

JecsTuunnie
npUOIMKEHUS
UPpALMOHATIBHBIX YHCET

JlecaTUuHBIC
NpUOTHKEHUS
UPPAIMOHATILHBIX YHCE

JlelicTBUTENIbHBIE YUCIIA

CpaBHeHmne
JEHCTBUTEILHBIX YHCET

CpaBHenue
JEMCTBUTENBHBIX YHCET

Apudmernueckuit
KBaJIpaTHBIA KOPEHb

YpaBHeHue Buga X* = a

10

CaoiicTBa
apugMeTHIECKUX
KBaJPaTHBIX KOPHEH

bubmuorexa [JOK
https://m.edsoo.ru/7f42d862

11

CsoiicTBa
apuQMeTHIECKUX

bubnmoreka [IOK
https://m.edsoo0.ru/7{42d862



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

KBaJPaTHBIX KOPHEH

[IpeobpazoBanue
YHCJIOBBIX BBIPAKECHUH,

bubnuoreka [JOK

12 COJIepIKalINX KBaIpaTHBIC https://m.edsoo.ru/7f42dd26
KOPHH
[IpeoGpaszoBanue

13 YUCJIOBBIX BBIPAKEHUH, bu6nuoreka [JOK
COJIeprKalINX KBaIpaTHBIE https://m.edsoo.ru/7f42ded4
KOPHH
[IpeoOpazoBanue

14 YHUCIIOBBIX BBIPAXKEHUH, bubnuoreka [JOK
CoJIeprKalInX KBaipaTHbIE https://m.edsoo.ru/7f42e0be
KOpHH
[IpeoOpazoBanue

15 YHCIIOBBIX BbIPaKEHUM, bubmuoreka [JOK
co/iepXalluxX KBaJpaTHbIC https://m.edsoo.ru/7f42e262
KOpHH

16 CreneHsn ¢ LEJIbIM but6mmoreka [IOK
MoKasaTeyieM https://m.edsoo.ru/7t4354a4
CranpapTHas 3anmuch
yucia. PazmMepsl 00beKTOB
OKpYyaromiero Mupa (0T

17 3J'I£1\}/IICHT3;HHBIX qafmgl o Bubmorexa TIOK

https://m.edsoo.ru/7f436098

KOCMHYECKHX OOBEKTOR),
JUTUTEIHHOCTH TPOIIECCOB
B OKPYXKAaroIeM MUPe

18 CBoiicTBa CTENEHU C bubmuoreka [JOK

LCSIJIBIM ITOKAa3aTCJIEM

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



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

CBoIiCcTBa CTENIEHH C

bu6mmorexa [IOK

19 [EJIBIM MOKa3aTeJIeEM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIICHH C bubmuoreka [JOK
IEJTBIM TIOKa3aTelieM https://m.edsoo.ru/7f435648
)1 CBoJiCTBa CTETICHU C bubnuoreka [IOK
LEJIBIM OKa3aTelIEM https://m.edsoo.ru/7f43599a
2 CBoiicTBa CTENEHU C bubmuoreka [JOK
LIEJIBIM II0Ka3aTeJIEM https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuneH
24 KBanpaTHbiii TpEXUIIEH
25 Pa3znoxeHne kBagpaTHOro bubnunorexa [JOK
TpEXUIeHa HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
26 PasnoxeHnue kBagpaTHOro bubnmoreka [IOK
TpEéXUiieHa HA MHOXKHUTEITN https://m.edsoo.ru/7f42fd38
KoHnTtponbHas paboTa mo
7 temaM "KBagpaTHbie bubnmoreka [IOK
KopHU. CTeneHu. https://m.edsoo.ru/7f42ec80
KBanpaThslii Tpexunen"
but6mmoreka [IOK
28 Anrebpaiieckas 1po0e https://m.edsoo.ru/7f430382
JonmycTumMble 3HaUEHUS
29 MIEPEMEHHBIX, BXOJSIINX B
anreOpanveckue
BBIPAXKCHUS
JonycTtumble 3HaUEHUS
30 MIEPEMEHHBIX, BXOJSIINX B

anreOpanveckue
BBIPpAXKCHUA



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

OCHOBHOE CBOWCTBO

bu6mmorexa [IOK

31 anreOpanveckoit 1poou https://m.edsoo.ru/7t4308e6
32 Cokpaiienue apooeit Bubmiorexa LIOK
https://m.edsoo.ru/7f430a8a
33 Cokpaienue apooei bubmmorexa [TOK
https://m.edsoo.ru/7f430f44
. bubnnorexa [JOK
34 Coxpauerne apobeit https://m.edsoo.ru/7t430144
35 Croxenue bubmuoreka [JOK
anreOpanyecKux Apooeit https://m.edsoo.ru/7f43128c
16 Berunranue bubnmoreka [IOK
anreOpanvecKkux apooei https://m.edso0.ru/7f4315¢0
37 YMHOXKEHne bubmuoreka [JOK
anreOpanvecKkux apooei https://m.edsoo.ru/7{4318c2
13 Jlenenue anredbpandecKkux bubnmoreka [JOK
npobeit https://m.edsoo.ru/7f431a20
[IpeoOpazoBanue
39 BLII)an(I;HI/Iﬁ CoJIepIKaIlnX bubmorexa [TOK
’ https://m.edsoo.ru/7f43259c¢
anreOpanyeckue Apodu
[IpeobpazoBanue
40 BBI:pEDKI;HI/Iﬁ COZIepIKaIINX bubmmoreia LIOK
’ https://m.edsoo.ru/7f432736
anreOpanveckue aJpoou
[IpeobpazoBanue
41 BLI:pa)KIe)HHfI, COZIepIKAIINX bubmorexa [OK
https://m.edsoo.ru/7f432736
anredpandeckue 1podu
KonTpomnpHas pabota mo BuGmorexa LOK
42 teme "Anredpanyeckas

IpoOp"

https://m.edsoo.ru/7f431d36



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36

bu6mmorexa [IOK

43 Kpazpatiioe ypasrietine https://m.edsoo.ru/7f42eela
Henonnoe xBagpaTtHOE bubmmoreka [IOK

44
ypaBHEHHE https://m.edsoo.ru/7f42eela
Henonxoe kBagpaTHOe

45 ypaBHeHue. Pemenue bu6muoreka [IOK
HETIOJIHBIX KBaJPaTHBIX https://m.edsoo.ru/7f42eela
YPaBHEHUHN.

46 dopMya KOpHEH bubnuoreka [JOK
KBaJPaTHOTO ypaBHEHUS https://m.edsoo.ru/7f42£158
dopMmya KOpHEH

47 KBaJPaTHOTO YPABHEHUS. bubnmnorexa HOK
Pemenune kBaapaTHBIX https://m.edsoo.ru/7{42£316
YpaBHECHUH.
dopMya KOpHEH

43 KBaJIpaTHOTO bubnnorexa [JOK
ypaBHeHus1. Pemenue https://m.edsoo.ru/7t42f5a4
KBaJIpaTHBIX YPaBHEHUH.

Bbubnuorexka [JOK

49 Teopema Buera https://m.edsoo.ru/7f42fef0

50 Teopema Buera. Pemenue bubmoreka [JOK
KBaJIPaTHBIX YPaBHEHUH. https://m.edsoo0.ru/7f430076

| oo ypanmenu BuGmorexa LIOK

https://m.edsoo.ru/7f43¢c542
KBaJIpaTHBIM
Pewienne ypaBHeHuUH, Butmorexa LIOK
52 CBOJISIIINXCS K

KBaApaTHbIM

https://m.edsoo.ru/7f43¢3d0



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

53

[Ipocreiinue npobHO-
pannoHaIbHBIE YPAaBHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f4328c6

54

[Ipocreiimme apoOHO-
palMOHAIbHBIC YPaBHEHHUS

bubmuoreka [JOK
https://m.edsoo.ru/71432bbe

55

Penienne TekcToOBBIX 3ana4
C IIOMOIIBIO KBaIPaTHBIX
ypaBHEHUU

bubmuoreka [JOK
https://m.edsoo.ru/7142{75¢

56

Penrenue TeKCTOBEIX 3a/1a4
C TTIOMOUIBIO KBaAPATHBIX
ypaBHEHUH

but6mmoreka [{JOK
https://m.edsoo.ru/7f42{8f6

57

KonTponbHas padora no
teme "KBanpaTHbie
ypaBHEeHUS"

bu6mmorexa [IOK
https://m.edsoo.ru/7f430112

58

JIuneliHoe ypaBHEHUE C
JBYMsI IIEPEMEHHBIMU.

59

JIuHeitHOE ypaBHEHHUE C
JBYMsI TIEpEMEHHBIMHU, €TO

rpagux.

60

JIuneliHoe ypaBHEHME C
JBYMsI [IEPEMEHHBIMH, €TO
rpaduk, NpuMepsl
peLICHUs YPaBHEHU B
LEJIBIX YHUCIIax

61

Pemenue cucrem aByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMHU.
Cnoco0 o ICTaHOBKHU

62

Pemenne cucrem nByx



https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

JIMHENHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.
Crnioco0 cioxeHus.

63

Pewenne cucrem nByx
JIMHEHHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

64

[Ipumepsl perenus
CHCTEM HEJIUHEHHBIX
YpPaBHEHUH C JBYMsI
MEPEMEHHBIMU

65

[Ipumepsl perenus
CHCTEM HEJIMHEUHBIX
YpPaBHEHUU C JBYMsI
MEPEMEHHBIMU

66

['padpuueckas
WHTEpIpETALMs YPABHEHUS
C ABYMs IEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YpPaBHEHUH C JIBYMsI
nepeMEHHBIMHU

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

67

I'paduueckas
WHTEpIpETALMs YPABHEHUS
C JByMsI IEPEMEHHBIMU U
CHCTEM JIMHEHWHBIX
YpaBHEHUH C JBYMsI
MEPEMEHHBIMU

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

68

Perrenue TekcTOBBIX 3a4a4
C IOMOIIILIO CUCTEM
ypaBHEHUH



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

69

Pemrenye TeKCTOBBIX 3a0a4
C TIOMOIIBIO CHCTEM
ypaBHEHUH

70

Pemenne TeKCTOBBIX 3a/1a4
C IIOMOIILIO CUCTEM
ypaBHEHUH

71

YHucnoBble HEpAaBEHCTBA U
HUX CBOICTBa

72

UucnoBbie HEPABEHCTBA U
WX CBOWCTBA

73

HepasenctBo ¢ onHOM
MIEpPEMEHHOMN

74

JIuHeliHble HEPaBEHCTBA C
OJHOM MEPEMEHHON U UX
pelieHne

bubmmoreka [JOK
https://m.edsoo.ru/7f42¢692

75

JIvHeitHbIe HEpaBEHCTBA C
OJHOM MEPEMEHHOU U UX
perieHne

bu6nuoreka [IOK
https://m.edsoo0.ru/7142¢840

76

JInneliHble HEPABEHCTBA C
OJHOM MEPEMEHHON U UX
pelieHune

77

CucreMbl TUHEHHBIX
HEPABEHCTB C OJJTHOM
MIEPEMEHHOMN U UX
penieHue

bu6mmorexa [IOK
https://m.edsoo.ru/7f42cb88

78

CucreMbl TUHEHHBIX
HEPABEHCTB C OJJHOM
MIEPEMEHHOMN U UX

bubmuoreka [JOK
https://m.edsoo.ru/7f42cd2c¢



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c

penieHue

79

Cuctembl TUHEHHBIX
HEPABEHCTB C OJJHOM
MIEPEMEHHOMN U UX
pelieHue

80

N3006paxkenue pereHus
JIMHEWHOTO HEPAaBEHCTBA U
WX CHUCTEM Ha YHUCJIOBOM
IpsIMOM

bubmuorexa [JOK
https://m.edsoo.ru/7f42c9¢4

81

N300pakeHue peuieHus
JIMHEHHOT O HEPABEHCTBA U
UX CUCTEM Ha YUCIIOBOM
IpsIMOM

bubmmorexa [JOK
https://m.edsoo.ru/7f42c9¢e4

82

KonTtponbhas pabota no
temaM "HepaBeHcTBa.
Cucremsl ypaBHeHHN"

83

[HonstTue pynkunn

bu6mmoreka [IOK
https://m.edsoo.ru/7f433c12

84

OO6nacTp ornpeneneHus u
MHOKECTBO 3HAUCHUI

byHKIMMA

bubnuorexa [JOK
https://m.edsoo.ru/7f433d84

85

CriocoOblI 3a1aHus
byHKIUI

86

I'padux byskIIN

87

CpoiicTBa (yHKINHU, UX
oroOpakeHue Ha rpaduke

88

YTeHne u NOCTpOeHHE
rpaduKoB QyHKIHI



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

[Ipumeps! rpapukon

89 (GyHKIHA, OTpasKarOIIIX
pealibHbIE MPOLIECCHI
DyHKINH, OITUCHIBAIOIINE
90 psSMYT0 1 00paTHYIO bubnmnorexa [JOK
PONOPILUOHATILHBIE https://m.edsoo.ru/7f434bbc
3aBUCUMOCTH, X Tpaduku
91 l'unep6ona
92 ['unepOoita
bu6mmoreka [IOK
93 Tpaduic pymiuin y =x* https://m.edsoo.ru/7f4343¢2
bubnuoreka [JOK
o4 Tpacpu pynicunn y =x* https://m.edsoo.ru/7f434572
but6mmoreka [{JOK
95 OyHrwiy =7, y =X, https://m.edsoo.ru/7f434d38
OyHKIUU y =X%, y = X3,y =
96 VX, y = |x|; Tpaduueckoe bubnnorexa [JOK
pelieHre ypaBHEHU! 1 https://m.edsoo.ru/7f434eb4
CHUCTEM ypaBHEHHI
[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOA0B
KypcoB 7 1 8 K1acCoB
97 0?;6meHHe 3HAHUU. , brbmmorexa LIOK
https://m.edsoo.ru/7f4371aa
KBanpaTHble KOpHHU.
CrerneHs C 1eNnbIM
MOKa3aTeJeM.
08 [ToBTOpEHNE OCHOBHBIX bubmuoteka [{IOK

IOHATHI U METOI0OB

https://m.edsoo.ru/7f43736¢



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c

KypcoB 7 1 8 KJIaccoB,
0000111eHIEe 3HAHUI.
VYpaBaenus. Cuctemsl
YpaBHEHUH.

IToBTOpEHNE OCHOBHBIX
MMOHATHH U METOZOB

99 KypcoB 7 U 8 KJIacCOB, ! bubnuotexa [JOK
0000111eHNE 3HAHUH. https://m.edsoo.ru/7f437510
HepasenctBa. CucteMbl
HEPABEHCTB.

IToBTOpEHNE OCHOBHBIX
MOHSITUN U METOJIOB
100 KypcoB 7 1 8 KJ'I;[CCOB 1 bubmnorexa LOK
o https://m.edsoo.ru/7f4376b4
0000111eHHE 3HAHUH.
OyHKIHUN.

101 Hrorosast KOHTpoJIbHAS | bu6muoreka [{IOK
pabora https://m.edsoo.ru/7f436b88
[ToBTOpEHNE OCHOBHBIX

102 TIOHSATHH ¥ METO0B | bub6mmoreka [IOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f437858
00001IeHIE 3HAHUHT

OBILEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



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

9 KJIACC

Ne
/o

Tema ypoka

KoamndyecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHYecKkue
padoThI

DJIeKTPOHHbBbIE U(PPOBLIE
oOpa3oBaTe/ibHbIEC

pecypchl

ParnonanbHbIe yncia,
UppaIMOHaTbHBIC YHCIIA,
KOHEUYHbIE U 0ECKOHCUYHKIC
JECSITUUHBIE TPOOU

MHo0KecTBO AEUCTBUTEIBLHBIX
qHCceN; TeUCTBUTEIILHBIC YhcIa
KaK OECKOHEYHBIE TECATUIHEIE
npobu

B3aumHO oHO3HA4YHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM JI€UCTBUTEIIBHBIX
4YyUCel U MHOYKECTBOM TOYEK
KOOPJMHATHOMU IIPSIMOM

CpaBHeHME AEHCTBUTEIBHBIX
yucel, apumMeTndecKue
JEUCTBUS C JEUCTBUTEILHBIMU
YHCIIAMU

[TpubmmkénHOE 3HaUeHNE
BEJIMYMHBI, TOUHOCTb
NpUOTVKEHUS

Oxpyrienue yucen

OkpyriieHnue yucen

[Ipukuaka v OlleHKa




pe3yJIbTaTOB BHIYMCICHHI

[Ipukuaka u oreHka

? pPe3yabTaTOB BHIYMCIICHUN
JIuneliHoe ypaBHEHHE.
10 Pemienue yZEBHeHI/Iﬁ bubmuorex OK
D https://m.edsoo.ru/7f43bf66
CBOJSIINXCS K JIMHEUHBIM
JIuneliHoe ypaBHEHHE.
11 Pemenne ypaBHeHuH,
CBOJSIIMXCS K JIMHEHHBIM
KBanparHoe ypaBHeHueE.
12 Pemlgime ypa}l;I;IeHHﬁ, Brbmiorexa LIOK
https://m.edsoo.ru/7f43¢c542
CBOJISIIIMXCS K KBaIpaTHBIM
KBangpartHoe ypaBHeHue.
13 Pemlgjme ypa}l;ieﬂnﬁ Bubmmorexa HOK
’ https://m.edsoo.ru/7f43¢542
CBOJISIIINXCS K KBaJIpaTHBIM
14 bukBanpaTHble ypaBHEHUS bubmmorexa OK
https://m.edsoo.ru/7f43¢3d0
15 bukBapaTHble ypaBHEHUS Brbmiorexa LIOK
https://m.edsoo.ru/7f43¢3d0
IIpumeps! penieHust ypaBHEHUN
16 TPEThEN U YETBEPTOM CTENEHEN
pa3lioKEHUEM Ha MHOXKHUTEIIN
[Ipumepsl peleHns: ypaBHEHUM
17 TPEThEN U YETBEPTOH CTENIEHEN
pa3NoXKeHUEM Ha MHOKUTEIU
18 Pemenue nqpo6HO- bu6mmoreka [JOK
paIrMOHAIBHBIX YPABHCHHM https://m.edsoo.ru/743c9b6
19 Pemenue npoGHo- bubnuorexa [JOK



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

palMOHAIBHBIX YPABHEHUMN

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

20

Pemenne TekcTOBBIX 3a0a4
anredpandeckuM MEeTO0M

21

Penrenue TeKCTOBEIX 3a1a4
anreOpanvdecKuM METOA0M

22

Pemrenue TekcTOBBIX 3a4a4
anreOpandecKuM METOA0M

23

KonTtponbHas pabora o teme
"VpaBHeHUs ¢ OAHOU
nepeMeHHON"

24

VYpaBHeHHe ¢ ABYMS
MEPEMEHHBIMH U €ro Tpaduk

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHEHHE € IByMs
MEPEMEHHBIMH U ero rpaduk

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema aByX JINHEHHBIX
YpPaBHEHUH C JBYMsI
IIEPEMEHHBIMU U €€ pELICHUE

27

Cucrema ByX JINHEHHBIX
YPaBHEHUU C ABYMs
IIEPEMEHHBIMU U €€ pelIeHue

28

CucreMa IByX JUHEUHBIX
YpaBHEHUH C IByMs
MEPEMEHHBIMH U €€ pelIeHHe

29

Cucrema JByX JINHEHHBIX
YpaBHEHUH C JBYMsI
TIEPEMEHHBIMH U €€ PEIICHUE

30

Pewenne cucrem nByx
YpPaBHEHUH, OJTHO U3 KOTOPBIX

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f43d23a



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a

JMHENHOE, a Pyroe — BTOPOH
CTENEHU

31

Pewenne cucreM nByx
YpPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a Pyroe — BTOPOH
CTETeHH

bubnnoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucrem nByx
YpPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a Pyroe — BTOPOH
CTENEHU

33

Pemenue cucrem nByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a Pyroe — BTOPOH
CTCIICHU

34

['padmyeckas uHTEpIpETALIUS
CHCTEMBbl ypaBHEHUH C IByMsI
NIEPEMEHHBIMU

35

Penrenue TeKCTOBEIX 3a/1a4
anreOpanvdecKuM criocodoom

36

Pemenne TeKCTOBBIX 3a4a4
anredpanyeckuM crnocodom

37

KontponbsHas pabora mo teme
"CucreMsl ypaBHEHUN"

38

UucnoBble HEPABEHCTBA U MX
CBOMCTBA

39

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

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

40

JIuHeliHbple HEPaBEHCTBA C

bu6nmoreka [JOK



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

OJHOM MEPEMEHHON U HX
pelieHue

https://m.edsoo.ru/7f43af08

JIuneliHbIe HEPABEHCTBA C

41 OJIHOM MEPEMEHHON U UX bubmorexa HOK
https://m.edsoo.ru/7f43af08
penieHue
JIuHeliHbIe HEPAaBEHCTBA C
42 OJTHOH HeperHHoﬁ U UX bubmorexa HOK
https://m.edsoo.ru/7f43af08
pelieHue
CucrteMbl TUHEUHBIX
43 HEPABEHCTB C OJTHOM
MEPEMEHHOM U UX PEIICHHE
CucTeMbl THHEHHBIX
44 HEPABEHCTB C OJJHOM
MIEPEMEHHOMN U UX peIlICHUE
CucreMbl TUHEHHBIX
45 HEPaBEHCTB C OAHOU
NIEPEMEHHOM U UX PELICHHE
46 KBaznpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK
perieHue https://m.edsoo.ru/7f43b098
47 KBaspaTHbie HEpaBEHCTBA U MX bubmuoreka [JOK
perieHne https://m.edsoo.ru/7f43b21e
43 KBagparHslie HepaBeHCTBA U UX bubnnorexa [JOK
petieHue https://m.edsoo.ru/7f43b5a2
49 KBanparHublie HepaBeHCTBa U UX
perieHue
50 KBanpaTHble HepaBeHCTBA U HX
pelieHue
51 I'paduueckas naTEpIpeTALIHS bubnuorexa [JOK



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

HEPaBEHCTB U CUCTEM
HEPABEHCTB C JABYMsSI
NEePEMEHHBIMU

https://m.edsoo.ru/7f43b098

I'paduueckas nHTEpIIpETALIUSI
HEPaBEHCTB U CHCTEM

52
HEPaBEHCTB C JIBYMS
HIEPEMEHHBIMU
53 KontponsHast pabora o Teme
"HepaBeHncrsa"
54 KBaaparnunas GyHkmus, eé bubmuoreka [JOK
rpaduxk. https://m.edsoo0.ru/7f4396c6
55 KBanpatuunas ¢pynkuus, eé bubnnorexa [HOK
rpaduk 1 cBOMCTBa https://m.edsoo.ru/7f439842
56 Kanparuunas ¢pynkuus, eé bubnuorexa [IOK
rpaduK U CBOMCTBA https://m.edsoo.ru/7f4399b4
[Tapa6ona, KOOpAUHATEI
57 Be;mI/IHLI ’napaléf)nbl 0Chb Bubmiorexa LIOK
’ https://m.edsoo.ru/7f439¢eb4
CUMMETpPHUHU NTapadoIIb
ITapabona, KOOpIMHATEI
58 BG;H_II/IHBI napalgclmm 0oCh bubmmorexa OK
’ https://m.edsoo.ru/7f43a03a
CUMMETpPUHU NTapadoIIb
ITapabomna, KOOpAMHATEI
59 BelfHH/IHLI napaléinm, 0Cb Brbmiorexa LIOK
https://m.edsoo.ru/7f43alac
CUMMETPUHU NapaboIIbl
ITapabona, KoopAUHATEI
60 BeppH.II/IHH Hapaléﬂonbl 0Chb Bubnmorexa HOK
’ https://m.edsoo.ru/7f43a31e
CUMMETPUU N1apadoJIb
61 [TapaGona, KoOpAUHATHI bubnuorexa [IOK



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

BEPILUHBI 1apadoibl, 0Ch
CUMMETPHUH TTapaboJIbI

https://m.edsoo.ru/7f43a526

[TapaGona, KOOpAUHATHI

62 BEPILMHBI 1apadoibl, OCh
CUMMETPHUU NapadoJIb
I'paduxn ynkumii: y =kx,y =
63 kx + b, y=k/x, y=x3, y=VX,
y=Ix|
I'padpuku pynkowmii: y = kx, y =
64 kx + b, y=k/x, y=x3, y=vX,
y=Ix]
I'paduku pynkumii: y =kx,y =
65 kx + b, y=k/x, y=x3, y=vX,
y=Ix|
I'paduku Gynkumit: y =kx, y =
66 kx + b, y=k/x, y=x3, y=VX,
y=Ix|
I'paduku Gynkumit: y =kx, y =
67 kx + b, y=k/x, y=x3, y=VvX,
y=Ix|
I'paduku pynkomii: y = kx, y =
68 kx + b, y=k/x, y=x3, y=VX,
y=Ix]
69 KonTponbHas pabota no teme bubnnorexa [JOK
"OyHkIIR" https://m.edsoo.ru/7f43ab84
70 IlonsaTHe yncmoBoi bubnnoreka [IOK
MOCJIEI0BATEILHOCTH https://m.edsoo.ru/7f43e6¢c6
71 3ajaHue Mocae0BaTeIbHOCTH bubmuoreka [JOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6

peKyppeHTHOU popMyion u
dbopmyII0ii n-TO YIeHa

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

72 ApudmeTrndeckasi mporpeccus brbmiorexa HOK
https://m.edsoo.ru/7f43ed7¢
73 I'eomeTpuueckast mporpeccuu bubmmorexa OK
https://m.edsoo.ru/7f43{3b4
®opmyJibl N-TO WieHa
74 apI/II()i)l\/IyeTI/IquKOﬁ MPOTpeECCUN bubnnorexa LIOK
’ https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YJICHOB
@opmyJibl N-TO WieHa
75 apnlilmi]emqecxoﬁ MIPOTPECCHH, brommorexa HOK
https://m.edsoo.ru/7f43ef2¢
CYMMBI IIEPBBIX N YWICHOB
®opMyIbl N-TO YJieHa
76 reoliaezpnqecxoﬁ porpeccuun Bubmiorexa LIOK
’ https://m.edsoo.ru/7f43f0c6
CYMMBI IIEPBBIX N YICHOB
@opMyITbl N-TO YJIeHa
77 reollz/[eZqueCKOﬁ [IPOTrpeCcCuu Bubmiorexa LIOK
’ https://m.edsoo.ru/7f43{72¢
CYMMBI IIEPBBIX N YJIECHOB
®opmyJibl N-TO WieHa
78 apudMeTHIECKON 1 bubmuoreka [JOK
T€OMETPUUYECKON MPOTPECCHUH, https://m.edsoo.ru/7143{8a0
CYMMBI TIEPBBIX N YJICHOB
N3o0paxenue 4wieHOB
apudMeTHUIECKON 1
79 reOMETPUUYECKON TPOrpeccHi
TOYKaMH Ha KOOPAMHATHOM
MJIOCKOCTH
80 N3obpaxenue 4wieHOB



https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0

apudMeTUIECKON 1
reOMETPUUYECKON TPOrpeccHii
TOYKAMH Ha KOOPAUHATHOM
IUIOCKOCTH

81

JIunelHsbIi u
SKCIOHEHIIMAIbHBINA POCT

82

CrokHbIE IPOLIEHTHI

bubmuoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

CroxHEBIC IMPOUCHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KonTponbhas padbota no teme
"YucnoBelie
rocjenoBareyb-HocTH"

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

85

[ToBTOpEeHue, 0600ImIEeHNE U
cHUCTeMaTU3alus 3HaHH.
3anuce, CpaBHEHUE, ICUCTBUS
C JICUCTBUTEIHHBIMU YHCIIAMH,
YHCIIOBas IpsAMast

86

[ToBTOpEeHnue, 0600MmEeHNE U
CHCTEeMaTH3alus 3HaHUM.
IIpouenTsl, OTHOIIEHNS,
MIPOTIOPITIH

87

[ToBTOpeHnue, 06001mEeHNE U
cHUCTeMaTU3alus 3HaHH.
Okpyriienue, NpuoImKeHue,
OIICHKA

88

[ToBTOpEeHnue, 06061IeHNE U
CUCTEMAaTH3aLMS 3HAHUH.

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



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12

Pemrenye TeKCTOBBIX 3a0a4
apu(pMETHUIECKUM CTIOCOOOM

89

[ToBTOpeHnue, 0600MmIEeHNE U
CHCTEeMaTH3alis 3HaHUM,
Pemrenuie TekcTOBBIX 3a0a4
apu(pMeTUYECKUM CIIOCOO0OM

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

90

[ToBTOpeHnue, 06061mEeHNE U
cHUCTeMaTU3alus 3HaHH.
Pemenue TekcTOBBIX 3a/1a4
apu(METHIECKUM CITIOCOOOM

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

91

[ToBTOpEeHnue, 06061IEeHNE U
cUCTeMaTH3allus 3HaHUH.
[Ipeo6pazoBanue
anreOpanyecKux BhIPAKEHHH,
A0IMYCTHUMBIC 3HAYCHHA

bubmuoreka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEeHue, 06061IEeHNE U
cUCTeMaTH3allus 3HaHUH.
[Ipeo6pazoBanue
anredpanvdecKkux BbIpaKEHU,
A0IMYCTHUMBIC 3HAYCHHA

bubmuoreka [JOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHnue, 06061IEeHNE U
crucTemMaTu3alus 3HaHHM.
[IpeobpazoBanue
anredpanvdeckux BbIpaKEHU,
JIOMTyCTUMBIC 3HAUYCHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f444612

94

[ToBTOpeHnue, 06061IEeHNE U
cHucTeMaTu3alus 3HaHHM.
[IpeobpazoBanue
anredpanvyeckux BbIpaKEHU,

bubmuoreka [JOK
https://m.edsoo.ru/7f444a94



https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94

A0IMYCTUMBIC 3HAYCHHA

95

[ToBTOpEeHnue, 06061mIEeHNE U
cHUCTeMaTU3alus 3HaHH.
DyHKIUU: TIOCTPOCHHUE,
CBOICTBa U3YyUYEHHBIX (PYHKIIUH

bubmuoreka [JOK
https://m.edsoo.ru/7f444¢56

96

[ToBTOpEeHnue, 06061mEeHNE U
cucTeMaTH3alus 3HaHUH.
OyHKIUU: IOCTPOCHHUE,
CBOMCTBA U3yUEHHBIX (PYHKITHIA

bu6mmoreka [JOK
https://m.edsoo.ru/7f444144

97

[ToBTOpEHME, 0000IICHUE U
CHCTeMaTH3alys 3HAHHH.
OyHKIUU: IOCTPOCHHUE,
CBOICTBA U3YyUEHHBIX (PYHKIIHIA

bu6mmoreka [JOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpEeHME, 0000IICHUE U
CUCTEMAaTH3aLMsl 3HAaHUM.
DyHKIHUU: IOCTPOCHHUE,
CBOWCTBA M3YUYECHHBIX (PYHKLIUH

bu6nmoreka [JOK
https://m.edsoo.ru/7f4452¢6

99

[ToBTOpEeHME, 0600IICHUE U
cHCTEMaTH3aIMs 3HAHH.
I'paduueckoe perieHue
YpaBHEHUN U UX CUCTEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f445516

100

[ToBTOpenue, o6obmIeHNE U
cHCTeMAaTH3aIus 3HaHUH.
I'padpuaeckoe pernieHue
YpaBHEHUN U UX CUCTEM

101

Wrorosas koHTposibHas paboTa

102

O00011IeHrE U CUCTEMATU3 AU
3HAHUH



https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

OBILEE KOJIMYECTBO YACOB
I10 ITPOITPAMME

102




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VYEHUKA

Anrebpa. 7 knacc: yueb. s obmmeoOpa3oBatenbHbix oprauuzauuii. C.M. Hukonbckuid,
M.K. Iloranos, H.H. Pemetnuxos, A.I'.1lleBkun
Anrebpa. 8 kiacc: yue0. s obmmeoOpa3oBatenbHbix opranuzanuid. C.M. Hukonbckuid,
M.K. Iloranos, H.H. Pemetnuxos, A.I'.1lleBkun
Anrebpa. 9 knacc: yueb. s obmmeoOpa3oBatenbHbix oprauuzauuid. C.M. Hukonbckuid,

M.K. Iloranos, H.H. Pemetnuxos, A.I'.llleBkun

METOJIUYECKHUE MATEPUAJIBI AJ151 YUUTEJISA
Anrebpa. YMK mins ocHoBHO# mikonbl: 7 — 9 knacesl (PI'OC). Meroauueckoe mocodue
A YYUTCIIA

Astop(s1): Ky3znenosa M. B UznarenscrBo: BUHOM. JlaGoparopus 3HaHUH

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru

https://skysmart.ru

https://www.yaklass.ru

https://uchi.ru



