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HHOACHUTEJIBHAA 3AIIUCKA

Anrebpa sBISIETCS OJHUM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHHS: OHA
o0ecrieunBaeT U3y4eHUe IPYTUX JAUCIUILTIH, KAK €CTECTBEHHO-HAYYHOTO, TAK ¥ TYMaHUTapHOTO
IIUKJIOB, €€ OCBOGHHE HEOOXOAMMO AJIsi MPOJOHKEHHUS 00pa30BaHUs U B TIOBCETHEBHOM JKU3HU.
PazButne y oOydaroomuxcss HAyYHBIX TMPEACTABICHUH O MPOUCXOKIACHUA W CYIHOCTH
anreOpanveckux aOCTpakluid, Croco0e OTpaKeHUsT MaTEeMaTHYECKONW HAayKOW SIBIICHHM U
NPOIIECCOB B TIpUpOAe W OOMIIeCTBE, POJIM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAYYHOM
MO3HAaHUH U B TPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUS M KAueCTB
MBIIUICHHUS, HEOOXOMUMBIX ISl aJIaliTallid B COBPEMEHHOM IudpoBoM obmecTBe. M3ydenue
anreOpbl 00eCTIeYnBaeT pa3BUTHE YMEHUS HAOJFO1aTh, CPABHUBATh, HAXOJAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPHUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOH
NEHCTBHUS U BBIBOJBI, GOpMYyIUPOBaTh yTBepkaeHUs. OcBOeHHE Kypca anreOpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBINUICHUSI OOyYaloImUXCs: OHM HCHONB3YIOT NEAYKTHBHBIE H
WHIYKTUBHBIE PaCCYXICHHS, 00OOMICHHE M KOHKPETH3AIUIO, a0CTparupoBaHUE W AHAJIOTHIO.
OOyueHnne anrebpe mpeanosaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHHOW NESITEIbHOCTH
o0yYaromuxcs, IMOITOMY CaMOCTOSTEIBHOE pEUICHHE 3ajJad  sBJSCTCS — peau3aluen
NESTeIbBHOCTHOTO IPUHIINIIA O0yYeHUSI.

B crpykrype mporpamMmbel y4eOHOro Kypca «Auredpa» UIE OCHOBHOTO OOIIIEro
00pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJCPKATENbHO-METOAMYEeCKHe IuHUH: «Yucna u
BBIUUCIICHUS, «ANreOpandeckue BBIPAKEHUS», «YPaBHEHHs U HEPaBEHCTBa», «DYHKIHIY.
Kaxxnas u3 3THX colep:KaTenbHO-METOUYECKHUX JIMHUNA Pa3BUBACTCSA HA MPOTSHKCHUU TPEX JIeT
U3YYCHUS Kypca, B3aUMOJICHCTBYS C JIPYTUMU €ro JIMHUSIMH. B Xo/1e n3ydenus y4eOHOTo Kypca
00yYaromUMCs IPUXOJANUTCS JIOTHIECKH PAcCyKIaTh, UCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBSI3M ¢ 3TUM B IIporpaMMy y4eOHOTro Kypca «Aredpay BKIFOUEHbBI HEKOTOPHIC OCHOBBI
JIOTUKHU, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3eliaXx MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOUIME OBJIAJICHUIO OOYYaIOIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEeMaTHYECKOTO
si3bika. CozepyKaTeIbHOM U CTPYKTYPHOU 0COOEHHOCTBIO Y4eOHOTO Kypca «Anre0pay sBIsSETCS
€r0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanvie nuHUU «UWcna W BBIUKCICHHS» CIYXKXUT OCHOBOW [UIsl JajbHEHIIEro
U3YYCHUS MAaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYAIOMIMXCS JIOTHYECKOTO MBIIUICHUS,
(hOpMHPOBAHHUIO YMEHHS IOJIB30BATHCS AJITOPUTMAMH, a TaKXKe MPUOOPETCHUIO MPAKTHICCKHIX
HABBIKOB, HEOOXOJIUMBIX ISl MMOBCETHEBHON XM3HHW. Pa3BUTHE MOHITHS O YKCIE HA YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHUs CBS3aHO C PAMOHAIBHBIMU M UPPALMOHAIBEHBIMH YHCIIAMH,
(hopMUpOBaHHEM TIPEJCTABICHUN O NEHCTBUTEILHOM YHCIIC. 3aBEPIICHUE OCBOCHUS YHCIIOBON
JUHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

ConmepkaHue JIBYX aireOpauecKux JHMHUH — «AJsreOpandeckre BBIPAKCHUS» U
«YpaBHEHUSI M  HEPaBEHCTBa»  CHOCOOCTBYeT  (OPMHUPOBAHHIO Yy  OOYYarOMIMXCS
MaTEeMaTHYECKOTO amrmapara, HEOOXOJMMOTO I pEMIeHUS 3a7ad MaTEeMaTHKH, CMEKHBIX
MPEIMETOB M MPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHus
y4eOHBI  Marepwan TpYyNIUpyeTcs BOKPYr  pallMOHAIBHBIX  BhIpakeHUi.  AureOpa
JEMOHCTPHUPYET 3HAUCHUE MATEeMAaTHUKH KaK S3bIKa JJI MOCTPOCHUS MaTEMaTHYECKUX MOJICICH,
OIIMCAHUs TIPOLIECCOB W SIBJICHUN peallbHOTO Mupa. B 3amaun oOydeHus anreOpe BXOMIT TakkKe
JaJIbHEUINIee pa3BUTHE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOJUMOTO, B YACTHOCTH, IS
OCBOCHHS Kypca HWH(GOPMATHKH, ¥ OBIJIQJICHUE HAaBBIKAMH JCIYKTHBHBIX PpaCCYKICHHIA.



[IpeoOpazoBanne cUMBOJIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPa)KEHUS, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conmepxanne  (yHKIMOHATBHO-TPAQUUECKOW  JIMHUM ~ HAIEJICHO Ha  TOJTyYeHHE
o0yyaromuMucs 3HaHuN 0 QyHKIUAX Kak BaKHEHIIeH MaTeMaTH4ecKod MOJAEIH JJIsi ONUCAHUSA
U HUCCIICZIOBAaHUS Pa3HOOOPA3HBIX NPOLIECCOB M SIBICHUH B Mpupojae U obmiecTtse. M3yuenue
MaTtepuaja CIIOCOOCTBYET pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONb30BaTh paszIHYHBIC
BBIPA3UTEIFHBIE CPEJICTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIE, CHMBOJMYECKHE, rpadudeckue,
BHOCHUT BKJIaJl B JOPMHUPOBAHUE MPEACTABICHUNA O POJIU MAaTEMATUKU B PA3BUTUU LIMBUIM3ALUN
U KYJIbTYPBI.

CornacHo yuyeOHOMYy IUTaHy B 7-9 Kiaccax u3ydaeTcss y4eOHBIH Kypc «Amredpay,
KOTOpBIM BKIJIIOYAET CIEAYIOIIME OCHOBHBIE DPa3jeibl colepkaHus: «Uucia ¥ BBIYHCICHUSY,
«Anrebpanyeckue BBIPAKEHUs», «Y paBHEHHS U HEPaBEHCTBaY, « DYHKIIUNY.

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



COJAEP)KAHUE OBYYEHUA
7 KVIIACC

Yucsia ¥ BLIYUCICHUSA

JlpoOu OOBIKHOBEHHbIE M JECATUYHBIC, MEPEeXOoa OT OAHON (opmbl 3amucu Apoleil K
npyroi. [loHsiTHE panMoOHaIBLHOIO YKCIIA, 3alMCh, CPABHEHUE, YIIOPSIOUMBAHNE PAallMOHAIBHBIX
ynces. Apudmernyeckue ASHCTBUS ¢ pallMOHAJIbHBIMU YKclaMu. Pemienue 3agad U3 peanbHOU
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelleM: OIpeesieHHe, MpeoOpa3oBaHue BBIpAKECHUH Ha
OCHOBE OTIpe/IETICHHUs, 3aIiCh OOIBIUX Yncel. [IponeHTsl, 3anich MPOIEHTOB B BHJIE APOOH U
Ipobu B BUJE MpOLEHTOB. Tpu OCHOBHBIE 3aj7jaud Ha MPOLIEHTHI, pElIeHUEe 33/1a4 U3 pealbHOU
IIPAKTHKH.

[IpumeHeHne MpU3HAKOB ACITMMOCTH, Pa3JI0KEHUE HA MHOXKHUTENIN HAaTYpaJIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSMasi M 0OpaTHast POIOPLHUOHATBHOCTH.

Aaredpanyeckue BbIPaKeHHUs

[IlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3HaYeHUs
nepeMeHHbIX. IlpencraBieHne 3aBUCUMOCTH MEXIY BEIMUYMHAMM B BUAE (HOPMYIIBL
Brrancnenus mo gopmynam. I[IpeoOpazoBanrne OyKBEHHBIX BBIPAKECHUH, TOKIECTBEHHO PAaBHBIC
BBIpQXEHUS, TIPaBUiIa MIPeoOpa30oBaHUs CYMM M IPOU3BEJIEHUH, NPaBUiia PACKPBITUS CKOOOK U
NPUBEACHUS OJOOHBIX CIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIEM.

OpnowieHbl 1 MHOrowieHbl. CteneHb MHOrowieHa. Clio)KeHHe, BBIUNTAaHUE, YMHOKEHHE
MHOroujeHOB. DopMysbl COKpaIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmysia pa3HOCTH KBaApaToB. Pa3nokeHre MHOTOWIEHOB HA MHOKUTEIH.

YpaBHeHHs U HEPABEHCTBA

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

JluHeitHOe ypaBHEHHE C OJIHOW IMEPEMEHHOM, YHUCIO KOpPHEW JMHEWHOTO ypaBHEHMS,
pellleHue JIMHEHHBIX ypaBHeHMH. CocTaBleHME ypaBHEHUH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 3aJ[a4 C TIOMOIIIbIO YPaBHEHUH.

JIuHeiiHOe ypaBHEHHE C ABYMs IEpPEMEHHBIMH U ero rpapuk. Cucrema AByX JMHEHHBIX
YpaBHEHMH ¢ JBYMs IepeMeHHbIMHU. PeleHue cucteM ypaBHEHHMH €IOCOOOM MOICTaHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3a7ad ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKUNH

Koopaunara toukm Ha mnpsmon. YuciaoBbsle NpOMEXyTKH. PaccrosHue Mexnay AByms
TOYKAMHU KOOPAMHATHOU MPSAMOIA.

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

8 KUIACC

Yucaa v BLIYUCIEHUS



KBangparueiii kopeHb u3 uucia. Ilonarue o0 wuppaumoHansbHOM uucie. JlecsTHUHBIE
NpUOIMKEHUST UPPaLMOHANIBHBIX Yncen. CBoiicTBa apupMeTHIECKNX KBAJAPATHBIX KOPHEH U MX
IPUMEHEHHE K IMpeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUM M BBIYMCIEHUSAM. JlelicTBUTEIbHBIE
qucla.

CreneHsb c 1enbIM nokaszaTesneM 1 €€ cBoiicTBa. CTaHIapTHAs 3alKiCh YUCIa.

Anredpanyeckue BbIPaKeHUs

KBaznpaTHblil TpEXUIIEH, pa3IokKEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIH.

Anrebpanueckas apoOb. OcHOBHOE CBOMCTBO anreOpanyeckoir apobu. CroxkeHue,
BBIYUTAHUE, YMHOKEHHE, JIeJIeHne ajaredpanyueckux aApoOeil. PannoHanbHble BBIpaXKEHUS M UX
npeoOpa3oBaHue.

YpaBHeHus U HepaBeHCTBA

KBanmpatHoe ypaBHeHme, (opMyna KOpHEH KBaapaTHOTO ypaBHEeHus. Teopema Buera.
Pemenune ypaBHeHu#l, cBomAlMXCSd K JMHEMHBIM W KBaapaTHbIM. [Ipocreiimme apoOHO-
paluOHAaIbHBIC YPABHEHUS.

I'paduueckas uHTEpIpeTalysl ypaBHEHUH ¢ ABYMS NEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YPaBHEHHH C JByMs INepeMEHHbIMU. [Ipumepbl pelieHus CUCTEM HENMHEWHBIX YPaBHEHUH C
JBYyMsI IEPEMEHHBIMHU.

Perienune TeKCTOBBIX 3aa4 aJIreOpandecKuM CIIoCOOOM.

YucnoBble HeEpaBEeHCTBA W HX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NEPEMEHHOM.
PaBHOCUnbHOCT HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHON mnepeMeHHOW. CucTtemsl
JIMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM.

DOyHKIUT

[Tonsitne pynkuu. O6macTh onpeaeaeHUuss 1 MHOXKECTBO 3HaYeHHH GyHKIuH. CriocoObl
3a1aHus QyHKIIHA.

I'padux pynkuun. YreHue cpoicTB (yHKuuM mo e rpaduky. IIpumeps rpadukon
(YHKIMH, OTpaXaroluX peajabHbIe MPOLECCHI.

OyHKIUH, ONHMCHIBAIOIINE NPAMYI0 M OOpaTHYIO MPOMOPIMOHAIBHBIE 3aBUCUMOCTH, MX
rpadukn. ®yukipn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe pemeHne ypaBHEHHI H CHCTEM
YPaBHEHUH.

9 KJIACC

Yuciaa 1 BLIYMCJIEHUS

PanmonaneHble Yncna, UpparoHaIbHbIC YUCIA, KOHEYHBbIE U OECKOHEYHBIE JECSITHYHBIC
npoOu. MHOXECTBO JEHCTBUTENBHBIX 4YHCEN, JIeUCTBUTENIbHBIE YHCIIa KaK OECKOHEYHBIC
JIecATUYHBIE  npoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXKECTBOM
JEUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM ITPSMOU.

CpaBHeHUE JCHCTBUTENBHBIX YHUCEN, apuPMETHUYECKHE ICUCTBUSA C JACHCTBUTEIHHBIMU
YHCJIaMU.

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

[IpubnmkEéHHOe 3HAUYCHHWE BEIMYMHBI, TOYHOCTH NpHOMKeHUs. OKpyriieHHe duced.
[Ipukunka u oLleHKa pe3yJIbTATOB BBIYUCICHUM.

YpaBHeHHs] M HEPABEHCTBA

Jluneiinoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASAIIMXCS K JIMHEHHBIM.



KBagparnoe ypaBHeHue. Pelienue ypaBHEHUN, CBOISIIMXCS K  KBaJPATHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TpeTbed M 4YETBEPTOM CTENECHEU
pa3ioKeHUEM Ha MHOKHUTEIIH.

Pemenne  npoOHO-pallMOHANBbHBIX  ypaBHeHMH.  Pernenwe  TEKCTOBBIX  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
JUHEWHoe, a Ipyroe — BTOpoi creneHu. ['paduueckas mHTEpHpeTanus CUCTEMbl ypaBHEHUH ¢
JBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3324 areOpandecKiuM CIIOCOOOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne nMHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem JIMHENHBIX
HEPAaBEHCTB C OJHOW mepeMeHHOW. KBampatHelie HepaBeHCTBa. ['paduyeckass mHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IIEPEMEHHBIMH.

DOYyHKIUH

KBagpatnunas ¢yukmus, e€ rpaduk u cBorctBa. I[lapabosna, KOOpaWHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHH Mapadoibl.

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

YucaoBble MOCTEI0BATEILHOCTH H IPOrPecCHH

[TonsiTHe 4KMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJlaHUE MOCIIEI0BATEILHOCTH PEKYPPEHTHOM
dhopmyoit u popmyIIoii n-ro YIeHa.

Apudmernueckass u  reomeTpuueckas  nporpeccuu.  Dopmyisl  #-TO  4iIeHA
apupMeTUYeCKOil U FeOMETPUUECKON POTPECCHi, CyMMBbI IEPBBIX 71 YJICHOB.

N300paxeHune 4jieHOB apUPMETHUECKON M TeOMETPHUYECKOW Mporpeccuil TOYKaMu Ha
KOOPAMHATHOMW ITIOCKOCTH. JIMHEHHBIN U SKCIOHEHIUAIBHBIN pocT. CII0KHBIC MPOIECHTHI.



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

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaTbhl OCBOCHUS NPOrpaMMbl y4eOHOro Kypca «Anredpa»
XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

NpOsIBICHUEM HMHTEepeca K TMPOLUUIOMY M HACTOSIIEMY POCCHUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUWEM K JOCTHKEHHUSIM POCCHUICKHX MaTeéMaTHUKOB M POCCUHMCKOMN
MaTeMaTHYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTH)KEHUHN B IPYIUX HayKaX U MPHUKIAIHBIX
chepax;

2) rpaaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpakJaHMHA M pean3alliil e€ro Impas,
NpPEACTAaBICHUEM O MaTEeMAaTUYECKHX OCHOBAaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJIEHUH, MPOLELYp TPakJIaHCKOTO o0IiecTBa (Hampumep, BbIOOPHI, ONMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO 3TUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTHYECKUM NPUMEHEHHUEM IOCTHKEHUMN
HayKH, OCO3HAHMEM BaKHOCTH MOPAJIbHO-ITUUECKUX IPUHIUIIOB B IEATENBHOCTH YUEHOTIO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE y4acTHE B PELIEHUM MPAKTUYECKUX 3a/Jady MaTeMaTU4ecKOu
HANpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTU MAaTEeMAaTHUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH BCel
KHU3HH U1l YCHEIHON Mpo(ecCHOHANbHOM AeITeNbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHWEM HHIMBHIYaJbHOH TPAeKTOpPUM OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAIBHOMY M 3CTETUUYECKOMY BOCIPHATHIO MaTEeMAaTUYECKUX
00BEKTOB, 33/1a4, PELICHUH, pACCYKIICHHH, YMEHUIO BHJIETh MaTEMaTUIECKHE 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHEHTAIel B JIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHA 4YEJIOBEKa, MNPHUPOJIbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOl HayKu Kak c(epbl 4YeIOBEYECKOH MAeATEeIbHOCTH, ATAlOB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHUS LIMBUIIN3AIIUH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4YeCKON
KyJIbTYpOH KakK CpEICTBOM IIO3HAHHS MHUpPA, OBJIAJEHUEM IPOCTEHIIMMHM  HaBBIKAMU
MCCJIEI0BATENBCKOM 1€ATENbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OopMHpPOBaHHE  KYJIbTYPbl  3A0POBbS U
AMOLMOHAJIBLHOTO 0JIArONoIy4ns:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYeCKHe 3HAaHUS B HMHTEpPEcax CBOETO 3J0POBbS,
BEJICHUS 3/J0POBOTO 00pa3a >KM3HU (370pOBOE MUTaHHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATHHA U
OTIbIXa, peryiisipHas (Qu3MUecKass aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HAaBBIKA pe(ICKCHH,
pHU3HAHHEM CBOEro IpaBa Ha OIIMOKY U TAKOTO K€ MpaBa JIPYroro YeJIoBeKa;

7) 3K0JI0TMYEeCKOe BOCTIUTAHME:

OpHEHTaIel Ha MPUMEHEHHE MAaTeMaTH4YeCKHX 3HAHWUN JUIs pelleHHs 3a7ad B 001acTH
COXPAHHOCTH OKpYXarollel cpespl, MIAaHUPOBAHUS IIOCTYNKOB M OLIEHKM HUX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY>KaloLel cpefbl, OCO3HAHUEM TJI00alIbHOIO XapakTepa 3KOJOTHYEeCKHX
npo0JieM U MyTel X peleHus;



8) aganTanus K H3MEHAIMMCS YCI0BHAM COUAIBLHON M IPUPOAHOI cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSAX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO JESITEIBHOCTh, B TOM YUCJIE YMEHHE YUUThCA Y APYrHX
Jrofiel, MpuoOpeTaTh B COBMECTHON JESITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3
OIbITA JIPYTHX;

HEOOXOIMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHHIA, B TOM 4Yucie (HOPMYIHUPOBATH UECH,
MOHSTHSI, TUIOTE3bI 00 0OBEKTaX M SIBICHUSAX, B TOM YHUCJIE PaHEEe HEU3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATb CTPECCOBYIO
CUTyallMI0O KaK BBI30B, TPEOYIOMHUH KOHTpMEp, KOPPEKTHPOBATH MPHUHHUMAEMbIE DPELICHUS U
neicTBus, pOpMyIUpPOBATH U OLIEHUBATh PUCKU U TIOCTEACTBUS, (DOPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTenbHBIC YHHBeEpPcadbHbIe YueOHbIE JeHCTBUSA

Ba3oBble 1oruveckue aeicTBUA:

® BBIABJIATH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB,
MOHSTUN, OTHOIICHUH MEXIy MOHATHIMH, (HOPMYITHpPOBATH OMpPEICICHUS MOHITHA,
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIs1 0000IIeHUs
Y CpaBHEHHUSI, KPUTEPUHU TIPOBOJMMOTO aHAIIH3A,

® BOCHpPUHUMATh, (POPMYIUPOBATH U MPEeOOPa30OBBIBATH CY)KIECHUS: YTBEPAUTEIbHBIC U
OTpUIaTeNbHbIC, eMHIYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

®  BBIABIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUNS B (PaKTax,
TAHHBIX, HAOMIOACHHUSX W YTBEPXKICHHSX, IMpeaiaratb KPUTEPHH IS BBISBICHHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

® JenaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTHKH, NEAYKTHBHBIX U HHIYKTUBHBIX
YMO3AKIIOYCHUH, YMO3aKIIIOUCHUH TI0 aHAJIOTHH;

® pa3dupaTh JI0Ka3aTEeIbCTBA MAaTEMaTHUECKUX YTBEPKICHHH (NpsIMBIE W OT
MPOTUBHOTO), MIPOBOUTH CaMOCTOSITENIbHO HECJIO)KHBIE  JI0Ka3aTesIbCTBA
MaTeMaTHYeCKUX (HaKTOB, BHICTpAaWBaTh apPryMEHTAIMIO, MPUBOAHWTH TMPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,

® BpIOMpaTh crnoco0 pelieHuss ydyeOHOW 3ajauM (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOUpaTh Hanbosee MOAXOASAIMNN ¢ YYETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHEB).

ba3oBble HcciieqoBare/bCKUe 1eHCTBHA:

® JICNOJIB30BaTh  BOMPOCHI  KaK  HWCCIENOBAaTEIbCKUI  WHCTPYMEHT  IO3HAHUS,
dbopmyIupoBaTh BOIIPOCHI, (bukcupyromme MIPOTUBOpEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTaHaBIMBATh MCKOMOE M JaHHOe, (OpMHpOBATh THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HIINIO, MHEHUE;

® TIPOBOAWTH IO CAMOCTOSATENHBHO COCTABIEHHOMY IUIAHY HECIOXHBIM JKCIIEPHUMEHT,
HEOOJbIIOE HCCIE0BaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOIo
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOOM;

® CaMOCTOSITENbHO  (OPMYJIMpPOBAaTH OO0OOIIEHHS W  BBIBOABI IO  pe3yJbTaTaM
NPOBEIEHHOTO HAOIIOCHNS, UCCIIEIOBAaHUS, OLEHUBATD JIOCTOBEPHOCTh MOJIYYSHHBIX
pe3yIbTaTOB, BHIBOJIOB U 000OIICHMIA;



IMPOTrHO3HUPOBATH BO3MOKHOC Pa3BUTUC IPOLCCCA, 4 TAKIKC BbIIBUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUH B HOBLIX YCJIOBUAX.

Pa6Gora ¢ undopmaunmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(OPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUIsl pELICHUs 3a/1a4H;

BBIOMpATh, aHATM3UPOBATh, CHUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH MH(POPMAIIUIO
Pa3IUYHBIX BUJOB U (POPM MpeacTaBICHUS;

BbIOMpaTh (opMy MpeacTaBIeHHs] MHYOPMAIMK U WIUTIOCTPUPOBATh pellaeMble 3a1aun
cXeMaMH, AuarpaMMaMu, HHOHM rpadukoil 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAAEKHOCTh MH(POPMAILIUH 110 KPUTEPUSAM, TPEATIOKEHHBIM YUUTEIEM WIN
c(hOpMYyJIHUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

BOCIIPUHUMATh U (POPMYIUPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSMU U IEISIMU
oOmIeHusI, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3pPEHHS B YCTHBIX U
MMUCHbMEHHBIX TEKCTaX, 1aBaTh IMOSICHEHUS 10 XOAY PEIICHUS 3a71a9i, KOMMEHTHPOBATH
TIOJTYYCHHBIH PE3yJIbTaT;

B X0Jie 00CYX/ICHHUS 3a1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMOU TeMBbI, TPOOIEMBI,
pemraeMoi  3amavd, BBICKa3bIBaTh WJCH, HAICJICHHBIE HA TIOWCK pEIICHUS,
COMOCTARIISITh CBOW CYXJICHHUS C CYXACHHSAMH JPYTHX YYaCTHUKOB JHAJIOTa,
00OHapyKUBATh Pa3IUYME U CXOJCTBO TO3HIUH, B KOPPEKTHOH (opme HOopMyIHpPOBATH
pa3HorIacHsi, CBOU BO3PAKEHUS;

MPEJICTABISITh PE3yIbTAThl PEHICHHsI 3aau, YKCIIEPUMEHTA, UCCIEAOBaHUS, TPOCKTA,
CaMOCTOSITCIIEHO BBIOMPATh (OpMAT BBICTYIUICHUS C yYETOM 3aJad IMPEe3eHTAIMH U
OCOOCHHOCTEH ayIUTOPHH;

MOHMMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHUAYaIbHON pPabOTHI
MIPH PEIICHUH YUYEOHBIX MaTEMaTHYECKHX 3a]1a4;

MIPUHUMATH I11eJTh COBMECTHOW JIEATEIHHOCTH, TUTAHUPOBATh OPTAHU3AIMIO COBMECTHON
paboThI, pachpeaensaTh BHABI pPabOT, JAOroBapHBaThCSA, OOCYXKIAaTh MPOIECC U
pe3ynbTaT paboThl, 000011IaTh MHEHHSI HECKOJIBKUX JFOJIEH;

y4acTBOBaTh B TPYNIOBBIX (GopMax paboThl (0OCYX)ACHHS, OOMEH MHECHHSIMH,
MO3TOBBIC IITYPMBI M JIPYTHE), BBITIOJHATH CBOI YacTh paOOThI U KOOPIWHUPOBATH
CBOM JCWCTBUS C JPYTUMHU YWICHAMH KOMaH/bI, OIICHUBATh KA4e€CTBO CBOETO BKJIA/a B
00N TPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMU B3aUMOJICHCTBUSI.

PeryisiTUBHBbIE YHUBEpPCAJIbHbIE y4eOHbIE /IeiicTBUSA
Camoopranu3anusi:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, aIrOPUTM pELICHHs 3aJadd (MM €ro 4acThb),
BBIOMpATh CHOcO0 pemeHus: ¢ y4ETOM MMEIOLIMXCS PECypcoB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUU C y4ETOM
HOBOM MH(pOpMaIUy.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIA HHTE/JIEKT:

BJIQJIETh CIIOCO0aMH CaMOIPOBEPKU, CAMOKOHTPOJISI MpOIecca U pe3yibTaTta pelieHus
MaTeMaTHUYECKOM 3aJ1auH;
MPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh NPU PELICHUU 3aJa4d, BHOCUTH
KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, HAHJACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;



® OLEHUBATb COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOMN LIEJIN U YCIOBUSAM,
OOBACHATH MPHUYMHBI JOCTH)KEHUS WM HENOCTM)KEHMsS II€JIM, HAXOIUTh OILINOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

K xoHumy oOyuenus B 7 Kiacce oOyyaromuiicsi MOIYYUT CIEAYIOIIME IPEIMETHBIE
pe3yJIbTATHI:

Yuciia 1 BbIYUCICHUA

BbImonHATe, coyeras yCTHble M THCbMEHHBbIE NMPUEMBI, apu(MeTHdecKue IeHCTBUS C
palMOHaIbHBIMU YU CIIAMHU.

HaxonuTh 3HaueHHs 4YHCIOBBIX BBIPAKEHHUHM, NPUMEHATH pa3HOOOpas3HblE CHOCOOBI U
OpuéMbl  BBIYUCIEHHS 3HAYEHMH JPOOHBIX BBIPAXKEHUH, COAEpXKAIIMX OOBIKHOBEHHbBIE U
JeCATUYHbIE poOu.

[lepexoautb OT ogHON (HOPMBI 3amMKCH YUCEN K Ipyroi (mpeoOpa3oBBIBATH JECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YacTHOCTH B OECKOHEUHYIO
JECATUYHYIO POOB).

CpaBHUBATh U YIIOPSAIOYNBATH PALIMOHAJIBHBIE YNCIIA.

OxpyrisTh yucna.

BbInonHATE NPUKUIKY U OLIEHKY pe3yJIbTaTa BBIYMCICHUN, OIIEHKY 3HAYEHHMH UYHCIOBBIX
BBIPAXCHUI. BBINIOIHATE NEHCTBHSA CO CTENEHSAMU C HATYPaJIbHBIMU NTOKA3aTEISIMHU.

[IpumeHsTh NPU3HAKK JENUMOCTH, Pa3I0KEHUE Ha MHOKUTENN HATypPaIbHbIX YUCEIL.

PemaTth mnpakTHUKO-OPUEHTUPOBAHHBIE 3aJauyd, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IPONOPLUOHATILHOCTHIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl pEHICHUS 3ada4
C y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMaTPUBAEMbIX OOBEKTOB.

Auredpanyeckune BbIPaKeHUs

Hcnonp3oBath anreOpanueckyo TEPMUHOJIOTHIO U CUMBOJIMKY, IIPUMEHSATH €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuara.

HaxoanuTe 3HaueHust OyKBEHHBIX BBIPAKEHUH ITPU 3aJaHHBIX 3HAYEHUSAX [IEPEMEHHBbIX.

BoimonHATe npeoOpa3oBaHus 11EJI0r0 BhIPAKEHUSI B MHOTOWIEH HPUBEIACHUEM MOA0OHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BbInonHAT, yMHOXKEHHME OJIHOYJIEHA HAa MHOTOYJIEH M MHOTOYJieHa Ha MHOTOYJIEH,
NPUMEHATH (POPMYJIbI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCy1ecTBISTh pa3I0KEHUE MHOTOWIEHOB HA MHOXKHUTEIM C IOMOLIbIO BBIHECEHUS 3a
CKOOKH OOIIEero MHOXHUTENS, TPYNIIMPOBKH CaraeMbIX, IpUMEHEeHUs (HOpMyN COKpaIEHHOTO
YMHOXEHHUS.

[IpumensaTs mnpeoOpa3oBaHMs MHOTOYIEHOB Ui pPELICHWs pa3iM4yHbIX 3a7ad U3
MaTEMaTHKH, CMEXHBIX MPEIMETOB, U3 PEAIbHOU MTPAKTUKU.

Hcnonp3oBaTh CBOKWCTBA CTENEHEN C HATYpaJbHBIMHU MOKA3aTeNIMU JUIsl IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHsI 1 HEPABEHCTBA

Pematp sMHelHBIE ypaBHEHHs C OAHOM NEPEMEHHOH, NMPUMEHSSA IpaBWIa IEpexona OT
UCXOAHOIO YpaBHEHUS K pPaBHOCWIbHOMY eMy. [IpoBepsATbh, SBISETCS M YUCIO KOPHEM
YpaBHEHHUS.

[TpumensATh rpaduueckre METOIbI TP PELICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.



[TonGupath mpuMepsl Map Yucell, SIBISIOUMXCS PEIICHUEM JTMHEHHOT0 YpaBHEHUS C ABYMS
[IEPEMEHHBIMH.

Ctpouth B KOOpAMHATHOM IUIOCKOCTH Tpa@UK JHMHEWHOTO YpaBHEHUS C JIByMs
IEpPEMEHHBIMH, TI0JIb3YACh I'PpapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pematp cucTteMbl ABYX JIMHEHHBIX YpaBHEHUH C ABYMs INEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBiATh M pelIaTh JMHEWHOE yPABHEHUE WM CUCTEMY JIMHEHMHBIX YPaBHEHUN II0
YCIIOBUIO 3aJla4M, HWHTEPIPETHUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaydl IOJYYEHHBIN
pe3yibTar.

DOYyHKIUH

N3obOpaxaTh Ha KOOPAWMHATHOW TMPSMOW TOUYKH, COOTBETCTBYIOIIWE 3aJIaHHBIM
KOOpAMHATAaM, JIy4Hd, OTpPE3KH, MWHTEPBaJIbl, 3alMChIBaTh YHUCIOBBIE IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

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

OnuceiBaTh C MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJINYMHAMMU:
CKOpOCTb, BPEMsl, pacCTOSHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIAUTEIBHOCTD, BpEMs,
00BEM pabOTHI.

Haxonuts 3HaueHre GyHKIUH O 3HAYEHUIO €€ apryMeHTa.

[Tonumath rpaduueckuil crnocod NpeAcTaBiIeHUs M aHalIuW3a MH(OpMaluM, U3BJIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB peantbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

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

Yucsia 1 BBIYMCICHUSA

Hcnonp3oBaTh HayallbHbIE INPEICTABICHUS O MHOMKECTBE JCHCTBUTEIBHBIX YMCEN IS
CPaBHEHHMs, OKPYIJIEHUS M BBIYMCIEHUIN, M300pakaTh EHCTBUTEJIbHBIE YHUCIIAa TOYKAMHU Ha
KOOPJIMHATHOM IIPSIMOA.

[IpuMmeHATh TOHATHE apUPMETHYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHbHIC
KOPHH, UCHOJIBb3Ysl TPU HEOOXOAUMOCTH KaJIbKYJIATOP, BHIIOIHITH IPeoOpa3oBaHus BBIPAKEHHH,
COZIepaKaIIMX KBAaJAPATHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

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

AJiredpanyecKkue BbIpasKeHUs1

[IpuMeHsATh TMOHATHE CTENEHM C LENbIM I[OKa3aTeJeM, BBINOJIHATH IpeoOpa3oBaHuUs
BBIPAKECHUM, COAECPKALUX CTEIIEHU C LIEJIBIM TIOKA3aTEIIEM.

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

PackitanpiBath KBagpaTHBIN TPEXUIIEH HA MHOKUTENH.

[IpumensaTs npeoOpa3oBaHus BBIPAXKEHUNM JJIs  peIICHHUS Ppa3JIMYHBIX 331ad U3
MaTEMaTHKH, CMEXHBIX MIPEIMETOB, U3 PEAIbHOU MTPAKTUKU.

YpaBHeHHsI M HEPABEHCTBA

PemaTh nuHeliHbIe, KBapAaTHBIE YPABHEHMS U PAllMOHAIbHBIE YPaBHEHUS, CBOJSAIINECA K
HUM, CUCTEMBI JIByX YPAaBHEHUH C IBYMsI IEPEMEHHBIMHU.

[IpoBOAUTH MpPOCTEUILINE UCCIIEIOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YHUCIIE C
OpUMEHEHHEM TIpadUuecKux MpeAcTaBieHull (yCTaHaBIMBAaTh, HMMEET JM YpaBHEHUE WIU
CUCTEMA YPAaBHEHMH PEILIEHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).



[lepexoauths OT ciaOBeCHOW (QOPMYIHMPOBKHM 3adaud K €& anreOpanyeckod MOAETH C
IOMOIIBI0 COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl YpaBHEHUI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥ MOJIYUYEHHBIN pe3yJsIbTar.

[TpuMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB /ISl CPABHEHUS, OLIEHKHU, 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€PMHUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpeNesATh 3HaueHHWe (QYHKUMU MO 3HAYEHUIO apryMeHTa,
OTIpeNIeNIATh CBOWCTBA (PYHKIIUH 110 €€ TpaduKy.

Ctpouts rpaduku 371€eMEeHTapHbIX PYHKIMHA BUJA:

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

K kxoHmy oOydenuss B 9 kJacce oOydaroLuiics MOJYyYUT CIEAyIOIIHME HNpeIMETHBIE
pe3yJIbTaThl:

Yuciia 1 BbIYHMCICHUSA

CpaBHMBATB M yHOPSIIOUYMBATh pallMOHAJIbHBIE M HPPAL[IOHAJIBHBIE YHCIIA.

Boimonsate apudmernueckue AEHCTBUS C pallMOHAJIBHBIMU YMCIAMHU, COYETas YCTHbIE U
MUCHMEHHBIEC IPUEMBI, BHITIOJIHATH BEIUMCIICHUS C UPPALIMOHATILHBIMHU YUCIIAMH.

HaxoauTh 3HaueHus1 CTENEHEN ¢ 1eJIbIMU [10Ka3aTeIsiMU U KOPHEH, BHIYMCIIATh 3HAUECHUS
YHCIIOBBIX BBIPA)XKEHUI.

OKpyrisiTh JEHCTBUTEIbHBIE YHMCIIA, BBINOJHATH NPUKUAKY pe3yjbTaTa BBIYMCICHHH,
OLIEHKY YHUCJIOBBIX BBIPAKECHUH.

YpaBHeHus U HepaBeHCTBA

Pemars nuHelWHbIE M KBaJIpaTHbIE YpPaBHEHMS, YpPaBHEHUS, CBOJSIIMECS K HHM,
npocTeiye ApoOHO-pallOHAIbHBIE YPaBHEHHUS.

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

Pemarts TekcToBble 3amaun anreOpanyeckuM CIIOCOOOM C TIOMOIIBIO COCTaBJICHUS
YPaBHEHMsI WIIM CUCTEMBI JBYX YPaBHEHHH € IByMs IEPEMEHHBIMU.

[IpoBoauTh MpocTENIINE UCCIEN0BAHNS YPABHEHUH U CUCTEM YpPaBHEHMI, B TOM YHCIE C
NpUMEHEHHeM TpadUuecKuX TIpeACTaBIeHUil (yCTaHaBIMBAaTh, MMEET JM YPaBHEHUE WU
CUCTEMa ypaBHEHMH pellleHus], €ClIU UMEET, TO CKOJIBbKO, U IpoYee).

Pemate JsMHeiHblE HepaBEeHCTBA, KBaJpaTHblE HEPABEHCTBA, H300pa)kaTb peELICHHUE
HEPABEHCTB HA YMCJIOBOW IPSIMOM, 3aIIUCBHIBATH PELIEHUE C IIOMOIIBIO CHMBOJIOB.

PemaTts cucTreMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKJIOYAIOIIME
KBa/IpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELLIEHHWE CHCTEMbl HEPABEHCTB Ha YHUCIIOBOM NpPSMOI,
3aIUCBIBATh PEIIEHUE C IOMOIBIO CUMBOJIOB.

Hcnonp30BaTh HepaBEHCTBA NPU PEIICHUH Pa3IMYHBIX 33ad.

DOYyHKUNH

PacnioznaBath (GyHKIMU U3yuyeHHBIX BUAOB. [loka3pIBaTh CXeMaTHUYECKH PACIOI0KEHUE HA

KOOPJIMHATHOM TIJIOCKOCTH TpadukoB GyHKIMKA BUAa: y = kx, vy =kx + b, y = k/x, y = ax2 + bx +
¢, vy =x3,y =% y = |x|, B 3aBUCHMOCTH OT 3Ha4eHHiI K0>(PHUIIECHTOB, OICHIBATE CBOICTBA

(byHKIHIA.



Crpouth U M300pakaTh CXeMaTH4ECKU TpaUKH KBAaIPATUUHBIX (DYHKIMI, ONMUCHIBATH
CBOWCTBA KBAIPATUYHBIX (DYHKIIMHA 1O UX TpauKam.

Pacno3naBate  kBaspatnyHylo (QyHKOUIO 10  (opmylie, TPHUBOAWTH NPUMEPHI
KBaIPaTUYHBIX (QYHKINH U3 peanbHON KU3HH, GU3UKH, TEOMETPHH.

YucJioBbIe MOCJIe10BATEIbHOCTH H MPOTrPeCcCHH

Pacnio3naBate apu(MeTHUECKYI0 ¥ T€OMETPUYECKYIO MPOTPECCHH MPH Pa3HBIX CIOco0ax
3a7aHusl.

BBIMOTHATE BBIYMCIEHHUS C WCIOJIB30BaHUEM (OPMYIN N-TO 4ieHa apupMeTHYecKoll u
reOMETPUYECKOM MPOrpeccuii, CyMMbI IIEPBBIX N YJIECHOB.

N300pakaTh 4IeHBI MOCIEI0BATEILHOCTH TOYKAMHU Ha KOOPIMHATHOM TIOCKOCTH.

Pemrate 3amaum, cBsi3aHHBIE C YHCIOBBIMHU ITOCIIEIOBATEIBLHOCTSIMH, B TOM YHCIIE 3a]a4d
U3 peasibHOM KHU3HH (C HCIIOIb30BAHHEM KaJbKYJISATOPA, HUPPOBBIX TEXHOJIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanuyectBo yacos DJIeKTPOHHBIE
HaunmeHnoBanue
Ne (undposbie)
pa3aesioB U TeM Kountposbubie | IlIpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE
NpOrpamMMbl padoThI padoThI
pecypcsl
1 Yucna 1 BIUUCICHHUS. 75 | bubmuoreka [JOK
PanumonansHbIE YynCIa https://m.edsoo.ru/7f415b90
) AnrebGpanueckue 7 ) bubnuorexa [IOK
BBIPAXKECHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 ) bubnuoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunatse! u 24 1 bu6mmoreka [JOK
rpaduku. OyHKuun https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHUE N 6 1 bubnuoreka [JOK
00001eHne https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTB
- © 102 7 0

YACOB I10 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

JJIeKTPOHHBIE
HaunmeHnoBanue
Ne (undposbie)
pa3aesioB u TeM Konrpousbnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTejibHbIE
NMPOrpaMMbI padoThI padoThbI
pecypchl
1 Uucna v BEIYHCIICHUS. 15 1 bu6mmoreka [IOK
KBaapaTHbie kopHU https://m.edsoo.ru/7f417af8
, ‘émna U BBIYUCIICHHUS. , BuGmorexa LOK
TEMNeHb C LeJIbIM
B https://m.edsoo.ru/7{417af8
MOKa3aTeiaeM
Anre6
P N https://m.edsoo.ru/7f417af8
KBanpaTHblii TpéxusieH
A
4 HrZiiqueCKHe 15 1 bubmuoreka [JOK
BEI HUSL.
P https://m.edsoo.ru/7f417af8
Anrebpanueckas 1pooOb
YpaBHeHuUs U
5 HEpaBEHCTBA. 15 | bubnmoreka [JOK
KBanpatHbie https://m.edsoo.ru/7f417af8
ypaBHEHUS
v
HepaBeHCTBa. CHCTEMBI
p . https://m.edsoo.ru/7f417af8
ypaBHECHUI
v
PABHCHIL H bubmnoreka LIOK
7 HEpPaBEHCTBA. 12 1

Hepasenctpa

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



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

g O®OyHkiuu. OCHOBHBIE 5 bubmuorexa [JOK
MOHSTHUS https://m.edsoo.ru/7t417af8
9 O@OyHKIMU. YucnoBsie 9 bubmuorexa [JOK
byHKIIHI https://m.edsoo.ru/7t417af8
10 [ToBTOpEeHUE M 6 bubnuorexa [JOK
000011eHHE https://m.edsoo.ru/7t417af8
OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



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

9 KJIACC

KoaunuyecTBO 4acoB

DJIEKTPOHHBIE
Ne HaumenoBanme pa3iesioB u Konrpoasmsie | IpaxTiueckue (undgposbie)
n/m || TemM NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
1 Uucna v BEIYHCIICHUS. 9 1 but6mmoreka [JOK
JlelicTBUTEIbHBIC YHCTIA https://m.edsoo.ru/7f419d08
el I
p . g https://m.edsoo.ru/7f419d08
MepeMEeHHON
3 YpaBHEHUs U HEPABEHCTBA. 14 1 bubnmnoreka [JOK
Cucremsl ypaBHeHUI https://m.edsoo.ru/7f419d08
4 YpaBHEHUS U HEPABEHCTBA. 16 1 bubnmnoreka [JOK
Hepasencrsa https://m.edsoo.ru/7f419d08
bubnuoreka [JOK
> Oy 16 1 https://m.edsoo.ru/7f419d08
6 YucnoBbie 15 | bu6nmoreka [IOK
MHOCJIEOBATEILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEeHUE, 0000IIEHNE, 18 1 bu6nuoreka [IOK
cucTeMaTu3alysa 3HaHUH https://m.edso00.ru/7{419d08
OBIIEE KOJIMYECTBO YACOB
- 102 7 0

I10 ITPOIT'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
N KoumecTso yacos I DJ1eKTpOoHHbIE HH(POBBIE
0 ara
Tema ypoka Kontpoubnbie | IIpakTnuyeckue o0pa3oBaTe/bHbIC
n/n Bcero p U3y4eHus
padoThI padoThI pecypcnl
] IToHsATHE panMOHAIBHOTO 1
qrcia
) Apudmernueckue neicTBus ¢ 1
panroHaTbHBIMHU YUCIAMH
3 Apudmernueckue neicTBus ¢ 1
panroHaTbHBIMHU YUCIAMH
4 Apudmernueckue neicTBus ¢ 1
panroHaTbHBIMHU YUCIAMH
5 Apudmernueckue 1eicTBus ¢ 1
panroHaTbHBIMU YUCIAMH
6 Apudmernueckue neicTBus ¢ 1
panroHaTbHBIMHU YUCIAMH
7 CpaBHeHue, ynopsIouuBaHe 1
palMoHaIbHBIX YHCET
g CpaBHeHue, ynopsI0uuBaHue 1
palMoHaIbHBIX YHCET
9 CpaBHeHue, ynopsiouuBaHue 1
palMoHaIBHBIX YHCET
10 Crenensb ¢ HaTypaJlbHBIM 1 bubnmoreka [JOK
rokaszaresem https://m.edsoo.ru/7f4211de



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

11

CreneHb ¢ HATYpaTbHBIM
nokazaresiem

but6mmoreka [IOK
https://m.edsoo.ru/7f421382

12

CreneHb ¢ HATYpaTbHBIM
nokazaresiem

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

13

CremneHb ¢ HATYpaTbHBIM
noka3aresiem

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

14

CreneHb ¢ HATYpaJIbHBIM
nokazareyiem

15

Perrenrie ocHOBHBIX 3a7a4 Ha
JIpOoOH, IPOLICHTHI U3
peaNbHOM MPAKTHKH

16

Pemenne ocCHOBHBIX 3a/1a4 Ha
JIpOOH, IPOLICHTHI U3
peasbHOI MPaKTUKH

17

Pelienye OCHOBHBIX 3a/1a4 HA
IpoOu, TPOLEHTHI U3
peasbHON TPAKTUKU

18

Pemenne ocHOBHBIX 337134 Ha
JpoOu, IPOLEHTHI U3
peanbHON NMPAKTUKH

19

[Ipu3naku genumocTy,
Pa3JIOKEHUS HA MHOXKUTEIIN
HATypPaJIbHBIX YUCET

20

[Ipu3Haku nenuMocCTu,
pa3JI0KEHUSI Ha MHOKHUTEIHN
HATypaJbHbBIX YUCEN

21

PeanpHbIE 3aBUCUMOCTH.



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

[Ipsimast u oOpaTHas
IPOTIOPIIUOHATBHOCTH

PeannHbIe 3aBUCHMOCTH.

22 [Ipsimast u oOpaTHas
IPOMOPIMOHATIEHOCTH
PeanbHble 3aBUCHUMOCTH.
23 [Ipsimast u oOpaTHas
MPONOPLUUOHAIBHOCTH
PeanbHbIe 3aBUCUMOCTH.
24 [Ipsimast u oOpaTHas
MPONOPLUUOHAIBHOCTH
)5 KonTponbHas pabota mo Teme
"PanoHanbHbIe yncia"
2% 5 bu6nuoreka [JOK
KBCHHBIC BBIPAKCHHUS
y P https://m.edsoo.ru/7f41feec
27 DopmyJsl
28 dopmybl
29 [Iepemennsle. Jlomyctumele
3HAYEHUS TIEPEMEHHBIX
[IpeobpazoBanme OYKBEHHBIX
30 BBIPAKECHUM, pACKPBITHE bubnuorexa LIOK
CKOOOK U TIpUBEICHUE https://m.edsoo.ru/7f41fafa
MOTOOHBIX CIaraeMbIX
[IpeoOpazoBanne OYKBEHHBIX
31 BBIPAKCHUI, paCKPBITHE bubnuorexa [IOK

CKOOOK W IpHUBEICHHE
MOIOOHBIX ClIaraeMbIX

https://m.edsoo.ru/7f41£fd70



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

[IpeobpazoBanmre OyKBEHHBIX
BBIPKEHUH, PACKPBITHE

32
CKOOOK W IPHUBEICHHE
MOOOHBIX CIaraeMbIX
[Ipeo6pa3oBanue OYKBEHHBIX
13 BBIPAKEHUI, PACKPBITUE
CKOOOK M IpHUBEICHHE
MOJIOOHBIX ClIaraeMbIX
34 CBolicTBa CTEIICHHU C bubmuorexa [{OK
HaTYpaJbHBIM ITOKa3aTelIeM https://m.edsoo.ru/7f421382
35 CBolicTBa CTEIICHHU C bubnuorexa [IOK
HaTYypaJbHBIM ITOKa3aTelIeM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTEIICHHU C bubmuorexa [{OK
HaTYypaJbHBIM ITOKa3aTelIeM https://m.edsoo.ru/7f4218be
K
- OHTpogLHaH pabora no BuGmmorexa LOK
D«
reme: «Tetetb © https://m.edsoo.ru/7f42276¢
HATYPAJIbHBIM ITOKa3aTelIeM
18 M bubmuoreka [JOK
HOTORICHEH https://m.edsoo.ru/7£422930
39 CrnoskeHue, BEIYUTaHHUE, bu6mmorexa [JOK
YMHO>KEHHUE MHOTOUYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoskeHue, BLIYUTaHUE, bu6mmorexa [JOK
YMHO>KEHHE MHOTOUYJICHOB https://m.edsoo.ru/7f422¢cc8
41 CrnosxkeHune, BEIYUTaHUE, bub6mmorexa [JOK
YMHO>KEHHE MHOTOUYJICHOB https://m.edsoo.ru/7f422fca
47 CrnoskeHue, BLIYUTaHHUE, bu6mmorexa [JOK

YMHOKCHHUEC MHOT'O1JICHOB

https://m.edsoo.ru/71f423182



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

DopmyJIbl COKPAILIEHHOTO

but6mmoreka [IOK

43
YMHOKCHHS https://m.edsoo.ru/7f42432a
A4 DopmyJIbl COKPAILIEHHOTO bubnuorexa [JOK
YMHOKCHHS https://m.edsoo.ru/7f42464a
45 DopmyJibl COKPAILIEHHOTO bubmuotexa [JOK
YMHOKCHHS https://m.edsoo.ru/7t424¢12
46 ®opmyJibl COKPAILIEHHOTO bubnuotexa [JOK
YMHOKCHHS https://m.edsoo.ru/7f4241d2
47 ®opmyJibl COKPAILIEHHOTO bubnuotexa [JOK
YMHOKCHHS https://m.edsoo.ru/7f4251d0
43 PaznoxxeHre MHOrO4JI€HOB Ha bu6mmoreka [IOK
MHOXXHUTEIIN https://m.edsoo.ru/7f423312
49 PaznoxxeHre MHOrO4€HOB Ha bu6mmoreka [IOK
MHOXXHUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznoxxeHre MHOrO4JI€HOB Ha bu6mmoreka [IOK
MHOXXHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHrne MHOTO4JIEHOB Ha
MHOXKHUTEITH
KonTponbhas pabota no teme
52 "AnreOpanyeckue
BbIpaKeHHs"
YpaBHeHue, npaBuia
53 npeoOpa30BaHUs YpaBHEHUS,
PaBHOCUIIBHOCTH ypaBHEHUH
54 JIuneitHOE ypaBHEHUE C

OJIHOM MEPEMEHHOM, PELICHUE



https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

JIMHEWHBIX YpaBHECHUM

JIuneliHOe ypaBHEHHE C

but6mmoreka [IOK

55 i i
OHHOI:I TEPEMCHIOH, lzemeHI/Ie https://m.edsoo.ru/7f420482
JUHEHHBIX YpaBHEHUN
JIuneitHOe ypaBHEHUE C
56 OJIHOM MIEPEMEHHOM, pelIeHUE
JIMHEWHBIX YPaBHEHUI
57 Perrenuie 3agad ¢ moMoOIIbIO bu6mmoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f42064e
53 Permrenue 3agad ¢ moMoOIIbIO bu6mmoreka [IOK
ypaBHEHUI https://m.eds00.1ru/7f420806
59 Perrenuie 3agad ¢ moMoOIIbIO bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo0.ru/7f4209a0
K o
60 «J(I)I:IE;;J:I:II{: ; p:.lBI-(I)stI/I}I c bubmmorexa OK
. yp . https://m.edsoo.ru/7f420e6e
OJIHOM NIEPEMEHHOI»
Tusei
o | e
s P https://m.edsoo.ru/7f427¢32
rpaduk
o JIuneiiHoe ypaBHEHHUE C BuGmorexa [IOK
BYMS IIEPEMEHHBIMH U €0
ABY P https://m.edsoo.ru/7f427¢8a
rpaduk
: CI/I:TC:Ia LEB():/X JTUHEHHBIX BuGmorexa LOK
BHEHUU C JIBYMS
yp By https://m.edsoo.ru/7f42836¢
IePEeMEHHBIMH
64 Cucrema IBYX JIMHEHHBIX

YpPaBHEHUH C JABYMsI



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

NEPEMEHHBIMHA

Cucrema IByX JTMHENHBIX

65 YpaBHEHUH C JIBYMsI
NepPEeMEHHBIMU
CucreMa IByX JTUHEUHBIX
66 YpaBHEHUH C JIBYMsI
NEePEeMEHHBIMH
67 Pemenue cucrem ypaBHEeHHI bubmmorexa HOK
P https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHHI bubmmorexa OK
P https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHHI bubmmorexa OK
P https://m.edsoo.ru/7t4287d6
70 Pemenue cucrem ypaBHeHHI
71 Pemenue cucrem ypaBHEeHHI
7 KontponbHas padoTa mo teme bubnuorexa [JOK
"JIuneliHble ypaBHCHHS" https://m.edsoo.ru/7f421044
7 Koopaunara Touky Ha bu6nuoreka [JOK
psMOi https://m.edsoo.ru/7t41de76
bu6moreka [IOK
74 4
HCTIOBBIC HIPOMENYTIH https://m.edsoo.ru/7f41d{f2
75 YucnoBbie TPOMEKYTKH
Paccrosinue mexny nBymst
76 TOYKAMHU KOOPAWMHATHOM
MPSMON
77 Paccrositnue mexnay 1Bymst



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

TOYKAMHU KOOPANMHATHOM
PSIMON

73 [IpsimoyronbHas cucteMa bubnuorexa [JOK
KOOPJIMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucteMa bubmuotexa [JOK
KOOPJIMHAT Ha MJIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumepsr rpadukos, bubnuotexa [JOK
3a/IaHHBIX (HOpMYyIaMHU https://m.edsoo.ru/7f41e8a8
81 [Tpumepsr rpadukos, bubnuotexa [JOK
3a/IaHHBIX (HOpMYyIaMU https://m.edsoo.ru/7t41ed80
%) [Tpumepsr rpadukos,
3aJlaHHBIX hopMyllaMu
23 Urenue rpaduKoOB peaibHBIX bubnuorexa [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
%4 Urenue rpaMKoB peasbHbIX
3aBUCUMOCTEH
bu6mmoreka [IOK
85 Honsmie dynicunn https://m.edsoo.ru/7f41ef06
86 I'paduk dynkIm
. . bubnuorexa [JOK
87 CroficTea QymKuit https://m.edsoo.ru/7t41{078
. . bubnuorexa [JOK
88 CroficTea QymKuuit https://m.edsoo.ru/7f41f1fe
. bubmmnoreka IIOK
89 Junelinas yHuns https://m.edsoo.ru/7f427282
90 Jluneiinas QyHkIMs bubnuorexa [JOK



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282

https://m.edsoo.ru/7f427412

91

[TocTpoenue rpaduka
JTUHEHHON QyHKIINH

bu6mmoreka [IOK
https://m.edsoo.ru/7f426d1e

92

[TocTpoenue rpaduka
JTUHEHHON QyHKIINH

93

I'paduk pynkumn y =[x|

94

I'paduk pyHkumu y =[x|

95

KonTponbHas pabota no teme
"KoopauHatsl U rpaduku.
Oynknun" / Beepoccuiickast
poBepoyHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/7f41£50a

96

HrtoroBast KOHTpOJIbHAs
pabora / Bcepoccuiickas
npoBepoyHas pabora

but6mmoreka [IOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHNE OCHOBHBIX
MOHATHH U METOJIOB Kypca 7
K71acca, 00001IeHre 3HaHUH

98

[ToBTOpEHUE OCHOBHBIX
MOHATUN U METOJIOB Kypca 7
K71acca, 00001IeHe 3HaHUH

bubmuorexa [JOK
https://m.edsoo.ru/7f42932

99

[ToBTOpEHUE OCHOBHBIX
MOHATUHI U METOJIOB Kypca 7
Kj1acca, 00001IeHe 3HAHUH

bubmuoreka [[OK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHUE OCHOBHBIX
MOHATUI U METOJ0B Kypca 7
KJ1acca, 0000IIeHre 3HAHUI



https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

[ToBTOpEHME OCHOBHBIX

bu6mmoreka [IOK

101 I 7 1
TOTATHH I METONOB KYP cav https://m.edsoo.ru/7f42a27a
KJ1acca, 0000IIIeHHe 3HAHUI
0 HOBTOprI/Ie OCHOBHBIX . 1 BuGmorexa LIOK
TOTTHH I METOROB Kypcav https://m.edsoo.ru/7f42a900
K1acca, 00001IeHre 3HaHUH
OBIIEE KOJIMYECTBO HACOB 102

I10 ITPOT'PAMME



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

8 KJIACC

KoaunuyecTBO 4acoB

DyleKTpOHHbIE N (pPOBHIE

Ne Jlara
Tema ypoka Konrtpoasnsie | IIpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bcero U3y4YeHUs
padoThI padoThI pecypcsl
1 KBanpaTHblii KOpeHb U3 | bub6nuoreka [IOK
qrcia https://m.edsoo.ru/7f42d452
) [TousiTue 06 | bu6nunoreka [JOK
UppalnroHaJIbHOM YHCIIe https://m.edsoo.ru/7f42caaa
JlecaTUYHBIS
3 MPUOTVHKCHUS 1
UppaIOHABHBIX YUCEI
JlecaTUUHBIC
4 NpUOIIMKESHUS 1
UPPAIMOHATIBHBIX YHCET
5 JleicTBUTENbHBIE YUCIIA 1
6 CpaBHeHue |
NeUCTBUTENBHBIX YHCET
7 CpaBHeHue |
JeHCTBUTENBHBIX YHCET
g Apudmernueckuit |
KBaJPAaTHbIA KOPEHb
9 VYpaBHeHue BUJA X* = a 1
CaoiicTBa
bu6mmoreka [JOK
10 apu(pMeTHIECKUX 1

KBaJIPaTHBIX KOpHEH

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



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

CBoiicTBa

11 apuMeTHUIECKUX bubmmorexa LIOK
p . https://m.edsoo.ru/7f42d862
KBaJIPaTHBIX KOPHEH
[IpeobpazoBanue
12 YHCJIOBBIX BBIPAKECHU, bubnnorexa [JOK
coJIepXKalInuX KBaJapaTHbIC https://m.edsoo.ru/7f42dd26
KOpHH
[IpeobpazoBanue
13 YHUCJIOBBIX BBIPAXKEHUU, bu6muoreka [JOK
COJIepIKalINX KBaIpaTHBIE https://m.edsoo.ru/7f42ded4
KOPHH
[Ipeobpa3oBanue
14 YUCJIOBBIX BBIPAKEHUH, bubnnorexa [JOK
COJIepXKaIIuX KBaIpaTHbIC https://m.edsoo.ru/7t42e0be
KOPHH
KonTponbHas pabora no
15 Teme: «ApupMeTHIECKHit Bubmiorexa LIOK
F P . https://m.edsoo.ru/7f42¢262
KBaJPATHBIA KOPEHBY
16 CreneHsn ¢ 1EIbIM bu6mmoreka [{OK
TOoKa3aTeaemM https://m.edsoo.ru/7f4354a4
CrangapTHas 3anuch
yucna. Pa3mMepsl 00beKTOB
I
P na https://m.edsoo.ru/7f436098
KOCMUYECKUX 00BEKTOB),
JUTUTETHHOCTH TIPOIIECCOB
B OKPYXKAroIIeM MUPE
18 CBolicTBa CTEIICHHU C bu6mmoreka [{OK



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

T CJIBIM ITOKa3aTCIEM

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

19 CBoiicTBa CTENEHU C bubnuorexa [JOK
IEeJIBIM MMOoKa3aTeJIeM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENIEHU C bubnuorexa [JOK
eJIBIM MMOKa3aTeJIeM https://m.edsoo.ru/7f435648
21 CBoiicTBa CTENEHU C bubmuoreka [JOK
MEeJIBIM MMOKa3aTeJIeEM https://m.edsoo.ru/7f43599a
” CBoiicTBa CTENEHU C bubnuorexa [JOK
[eJIBIM MMOKa3aTeJIeEM https://m.edsoo.ru/7f435ed6
23 KBanparsslii TpéxusneH
24 KBanpatHblii TpEXUIeH
’5 Pasnosxenne kBagpaTHOro bubnnorexa [JOK
TpEXWIeHa HA MHOXKUTEIN https://m.edsoo.ru/7f42fd38
%6 Pasnoxenne kBagpaTHOro bubnnorexa [JOK
TpEXWJIeHAa HA MHOXKUTEIN https://m.edsoo.ru/7f42fd38
KonTponbnas padbora no
7 temaM "KBaapaTHbie bubnnorexa [JOK
kopHH. CTeneHu. https://m.edsoo.ru/7f42ec80
KBagpaTHbiii TpexuieH"
bu6mmoreka [{OK
28 Anre6 0
Airebpariecias Apoor https://m.edsoo.ru/7f430382
JomycTuMble 3HaUEHUS
29 MIePEMEHHBIX, BXOISAIINX B
anredpandeckue
BBIPAXKEHHS
30 JlomycTuMble 3HaYEHUS



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

NEPEMEHHBIX, BXOAAIINX B

anreOpandeckue
BBIPKCHUS
31 OCHOBHOE CBOMCTBO bu6mmoreka [JOK
anreOpanvecKoit 1poou https://m.edso0.ru/7f4308e6
32 Cokparrenue apooeit bubmmorexa LIOK
pat P https://m.edsoo.ru/7f430a8a
33 Cokparrenue apodeit bubmmorexa LIOK
pat P https://m.edsoo.ru/71430144
34 Cokparrenue apooeit bubmnorexa LIOK
pat P https://m.edsoo.ru/7{430144
s CrnoxxeHue, BEIMUTAHHE, BuGmorexa LIOK
YMHOMKCHHC | ACTCHHC . https://m.edsoo.ru/7f43128¢
anredpandeckux apooeit
Ny CrnoxeHue, BEIYUTAHHE, BuGmiorexa LIOK
YMHOKCHHC 1 ACTCHIC . https://m.edsoo.ru/7f4315¢0
anredpandeckux apooeit
37 C;EX;HZ;’ B;IqHHTaII{{Ze’ bubmnorexa [JOK
YMHOIHCHHUE H JCTCHIC . https://m.edsoo.ru/7f4318¢c2
anreOpanyeckux aApooeit
y CHOX(;HHC, BBIYHMTAHUE, BuGmiorexa LIOK
YMHOICHHUE H JCTICHIC . https://m.edsoo.ru/7f431a20
anreOpanyecKux Apooeit
II
39 pe;))i};aIsOf a(}:l:ee xa bu6mmoreka [IOK
BBI HUI 170:4
P > ConepIal https://m.edsoo.ru/7f43259c¢
anredpanveckue 1poou
40 [IpeobpazoBanue bubnuorexa [JOK



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

BBIPAXKEHUI, COJIEPHKAITUX
anreOpanveckue aApoou

https://m.edsoo.ru/7f432736

[Ipeo6
41 BLI:eZ)KI;i?:I; aZIcI)/I ee: PKALUX Bubmiorexa LIOK
P > CONCpaRatn https://m.edsoo.ru/7f432736
anreOpanveckue aApoou
“ KOHT['?ZHBH%H paboTa o BuGmorexa [OK
Teme " ArCopaeCiar https://m.edsoo.ru/7f431d36
Ipo0b
43 KBagparnoe ypaBHeHU Bubmiorexa LIOK
a3 © YPABHCHHE https://m.edsoo.ru/7f42eela
Henonnoe kBanpatHoe bu6mmoreka [JOK
44
yYpaBHEHHE https://m.edsoo.ru/7f42¢eela
45 Henonnoe kBanpatHoe bu6nmoreka [JOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
46 dopmyiia KopHEH bubmuoreka [JOK
KBaJIpaTHOT'O ypaBHEHUS https://m.edsoo.ru/7f42£158
47 ®dopmyiia KopHEH bubmuoreka [JOK
KBaJIpaTHOT'O ypaBHEHUS https://m.edsoo.ru/7f42£3{6
43 dopmyiia KOpHEH bubmuoreka [JOK
KBaJIpaTHOTO ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6mmoreka [JOK
B Teopema Buera https://m.edsoo.ru/7f42fef0
bu6mmoreka [JOK
50 Teopema Buera https://m.eds00.ru/7f430076
51 Pemenue ypaBHeHUH, bubmuoreka [JOK

CBOJISIINXCS K

https://m.edsoo.ru/7f43c542



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
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

KBaApaTHBIM

Pemenne ypaBHeHni,

bu6mmoreka [IOK

52
CBOPIIIIXCA K https://m.edsoo.ru/7f43¢3d0
KBaJIpaTHBIM
53 [Ipocreitmme npoOHO- bubnuoreka [JOK
paloHaIbHBIC YPaBHEHUS https://m.edsoo.ru/714328c6
54 [Ipocreitmme npoOHO- bubmuoreka [JOK
paloHaIbHBIC YPaBHEHUS https://m.edsoo.ru/7t432b6e
P
o | Do
B B AP https://m.edsoo.ru/7t42175c¢
ypaBHEHUU
P
o | Fommme e o
H . AP https://m.edsoo.ru/7f42f8f6
ypaBHEHUU
K 0
S| roe Knamparusie brmorera LLOK
I'l'p https://m.edsoo.ru/7f4301{2
ypaBHEHUs
JIuneiiHoe ypaBHEHHUE C
JBYMsI TIEpEMEHHBIMU, €T0
58 rpaduK, IpUMepbI
peleHus: ypaBHEHUH B
LEJBIX YHCITaX
JIuneliHOe ypaBHEHHE C
JBYMSI TIEPEMEHHBIMH, €TO
59 rpaduk, mpumMepbl

pellIeHHs] ypaBHEHH B
HEJBIX YUCIIax



https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

60

JIuneitHOe ypaBHEHUE C
JBYMsI IEpEMEHHBIMHU, €T0
rpaduk, mpuMepbl
peuieHust ypaBHEHUH B
HECJIBbIX YHUCIax

61

Pewenue cucreM nByx
JIMHEHHBIX YPABHEHUN C
JBYMsI IIEPEMEHHBIMU

62

Pewenue cucreM nByx
JIMHEHHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

63

Pewenue cucreM nByx
JIMHEHHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

64

[Ipumeps! pemienus
CHCTEM HEJIMHEUHBIX
YpaBHEHUH C JIBYMsI
MIEpEMEHHBIMU

65

[Ipumeps! pemienus
CHCTEM HEJTMHEHHBIX
ypaBHEHUH C JIBYMsI
epeMEHHBIMU

66

I'paduueckas
WHTEPIpPETALNS YPABHEHHS
C ABYMsI IEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YpPaBHEHUH C JIBYMsI
nepeMeHHBIMU

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



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

67

I'paduaeckas
UHTEpIpETALNs YPAaBHEHHS
C ABYMS IEPEMEHHBIMU U
CHCTEM JIMHENHBIX
YPAaBHEHUH C IBYMsI
MEPEMEHHBIMU

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

68

Perrennie TekcTOBBIX 3a4a4
C IOMOIIIBIO CUCTEM
ypaBHEHUH

69

Pemenne TeKCTOBBIX 3a/1a4
C IIOMOILLIO CUCTEM
ypaBHEHUH

70

KonTponbhas padora no
TeME « Y PaBHEHUSI.
Cucrembl ypaBHEHUS»

71

HucnoBsle HEpaBEHCTBA U
HX CBOMCTBA

72

UucnoBsle HEpaBEHCTBA U
HX CBOMCTBA

73

HepasenctBo ¢ onHOM
MepEMEHHON

74

JInneliHble HEPABEHCTBA C
OJIHOM MIEPEMEHHOM U UX
pelieHne

bu6mmorexa [IOK
https://m.edsoo.ru/7f42¢692

75

JInneliHble HEPABEHCTBA C
OJIHOM MIEPEMEHHOM U UX
pelieHue

bu6mmoreka [{OK
https://m.edsoo.ru/7f42¢840



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

76

JIuHeiiHbIe HEPaBEHCTBA C
OJIHOM MEPEMEHHON U UX
pelieHue

71

CucTeMbl THHESHHBIX
HEPaABEHCTB C OJHOU
IIEPEMEHHOM U UX
peuieHue

bubmuoreka [JOK
https://m.edsoo.ru/7f42cb88

78

Cuctembl TUHEHHBIX
HEPABEHCTB C OJIHOU
IIEPEMEHHOM U UX
pelieHue

bubmuoreka [JOK
https://m.edsoo.ru/7f42cd2¢c

79

CucTteMbl TUHEHHBIX
HEPABEHCTB C OJTHOM
MEPEMEHHOM U UX
pelieHne

80

N300paxenue perieHus
JIMHEHHOTO HEPABEHCTBA U
UX CHCTEM Ha YUCIIOBOMN
PSIMON

bu6mmoreka [{OK
https://m.edsoo.ru/7f42c9e4

81

N3o0paxkenue pemeHus
JMHEHMHOTr0 HEPAaBEHCTBA U
UX CUCTEM Ha YUCIIOBOM
psAMON

bu6mmoreka [JOK
https://m.edsoo.ru/7142c¢9e4

82

KontpomnbHas pabora no
temaM "HepaBeHcTBa.
Cucremsl ypaBHeHUI"

83

[onsarue QpyHKIMU

bubmuoreka [JOK
https://m.edsoo.ru/7f433¢12



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

OO6nacth onpeeeHus u

bu6mmoreka [JOK

84 i
MHOIECTBO SHATCHIH https://m.edsoo.ru/7f433d84
byHKIIUN

85 CrniocoOsl 3a1anust
byHKIUI

86 I'paduk dynkIIN

%7 CgoiicTBa GyHKIIUH, UX
oTOOpakeHHE Ha rpaduke

28 UteHue 1 MoCTpOCHHE
rpa¢ukoB GyHKITHI
[Tpumepsr rpadukoB

89 (hyHKIHH, OTpaskaroIIIX
peasibHbIE MPOLIECCHI
OYHKIINH, OTTHCHIBAIOLINE

90 pSIMYIO U OOPaTHYIO bubnuoreka [IOK
IIPONOPLIMOHAJIbHBIE https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IrpauKu

91 I'unepGona

bu6nmnoreka [JOK
2 r
? unepona https://m.edsoo.ru/7f4343¢2
bu6nmoreka [JOK
3 r =x?

? pacpuc pynicLm y = X https://m.edsoo.ru/7f434572
OyHKIUU y =X*, y =X,y =

94 VX, y = |X|; rpadpuueckoe bub6nuorexa [IOK

pelieHue ypaBHEHU U
CUCTEM ypaBHEHUI

https://m.edsoo.ru/7f434d38



https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

95

[ToBTOpEHME OCHOBHBIX
MOHATUN U METOJIOB
KypcoB 7 U 8 KJIaccoB,
000011IeHIe 3HAHMIA /
Bceepoccuiickas
poBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/7f4371aa

96

Hrorosast KOHTpOJIbHAS
paborta / Beepoccuiickas
poBepoyHas paborta

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f434eb4

97

[ToBTOpEHNE OCHOBHBIX
TIOHATHI U METOJIOB
KypcoB 7 1 8 KJIacCOB,
00001IeHNEe 3HAHUHT

98

[ToBTOpEHNE OCHOBHBIX
HOHATUH ¥ METOOB
KypcoB 7 1 8 KJ1acCoB,
000011IeHHEe 3HAHNHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43736¢

99

[ToBTOpEHME OCHOBHBIX
MOHATUN U METOJIOB
KypcoB 7 U 8 KJIaccoB,
000011IeHIEe 3HAHMIA

bu6mmoreka [JOK
https://m.edsoo.ru/7f437510

100

[ToBTOpEeHNE OCHOBHBIX
MIOHSITHI ¥ METOJIOB
KypcoB 7 u 8 KJ1accoB,
00001IeHue 3HaHu i’

bubmuoreka [JOK
https://m.edsoo.ru/7f4376b4

101

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOA0B
KypcoB 7 U 8 KJIaccoB,

bubmuoreka [JOK
https://m.edsoo.ru/7f436b88



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88

000011IeHNE 3HAHUNA

[ToBTOpEHNE OCHOBHBIX
HOHATUH ¥ METOIOB
KypcoB 7 1 8 KJIacCoB,
000011eHE 3HAHUNA

102

bu6mmoreka [JOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102



https://m.edsoo.ru/7f437858

9 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoabnbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3ydeHust

JIeKTpPOHHBbIE N (poBbHIE
oOpa3oBaTe/ibHbIE

pecypcbl

PamnuonanbsHbIC yncia,
WppalMOHAILHBIC YUCIIA,
KOHEUYHbIE U 0ECKOHCUYHKIC
JECSITUUHBIE TPpOOU

MmnoxecTBO ﬂeﬁCTBHTeHBHBIX
YUCCII, ZICIZCTBPITGJ’H)HBIC qucliia
Kak OECKOHEYHBIE JCCATUYHBIC
npodu

B3anmHO o1HO3Ha4YHOE
COOTBETCTBUE MEXKY
MHOKECTBOM JIEHCTBUTENIBHBIX
YHCEJl U MHOXKECTBOM TOUYEK
KOOPJIMHATHOM IIPSMOMU

CpaBHeHME AEHCTBUTEIBHBIX
gucen, apumMeTndecKue
JEUCTBUS C AEHUCTBUTEILHBIMU
quciIaMu

[Tpubnmxénnoe 3HaYeHNE
BEJINYUHBI, TOYHOCTH
NpUOTKEHUS

OxkpyriieHue yucen

OkpyriieHue yucen




[Ipukuaka u orieHka
pe3yIbTAaTOB BBIYUCICHUN

KontponbHas paboTa mo teme

«Yucna ¥ BEIYUCIIEHUS.
JleliCTBUTEIIbHBIE YHCIIA»

10

JIuHeitHOE ypaBHEHUE.
Pemenue ypaBaeHui,
CBOJALIUXCS K JIMHEHHBIM

bu6nmmorex [IOK
https://m.edso0.ru/7{43bf66

11

JIuneiiHoe ypaBHEHHE.
Pewienue ypaBHeHu,
CBOJSAIINXCA K JINHEWUHBIM

12

KBanpaTtHOe ypaBHeHue.
Pewienne ypaBHeHuU,
CBOIAIIMXCA K KBaJIPpaTHBIM

bubmuorexa [JOK
https://m.edsoo.ru/7f43¢542

13

KBanpaTtHOe ypaBHeHue.
Pewienne ypaBHeHui,
CBOJAIIUXCS K KBAJPaTHBIM

bubmuoreka [JOK
https://m.edsoo.ru/7f43¢542

14

bukBanpaTHbie ypaBHEHHUS

bu6nmoreka [IOK
https://m.edsoo.ru/7f43¢3d0

15

bukBanpaTHbie ypaBHEHHUS

bubmnoreka [JOK
https://m.edsoo.ru/7143¢3d0

16

[IpuMmeps! penieHus ypaBHEHUI
TPEThEN U YETBEPTOU CTEIIEHEN

PAa3JI0KCHUCM Ha MHOXHUTCIIN

17

[Ipumeps! penieHus ypaBHEHUM
TPEThEN U YETBEPTOM CTENEHEN

Pa3JI0KCHUEM Ha MHOXKXHUTCIIN



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

Pemenue npoGHoO-

but6mmoreka [{JOK

18
palMoOHATBHBIX YpaBHECHUI https://m.edsoo.ru/7f43c9b6
19 Pemenue npoGHoO- but6mmoreka [{OK
palMoOHAIBHBIX YpPaBHECHUI https://m.edsoo.ru/7t43c9b6
20 Permrenye TekCTOBBIX 3a1a4
anredpandeckuM MEeTOA0M
)1 Pemrenue TekCcTOBBIX 3a0a4
anredpandeckuM MEeTOA0M
” Pemrenue TekcTOBBIX 3a0a4
anredpandeckuM MEeTOA0M
KontponbHas paboTa mo teme
23 "VpaBHeHUs ¢ OJTHOU
nepeMeHHoi"
24 YpaBHeHuUe ¢ IByMs bubmuoreka [JOK
NIEPEMEHHBIMH U €T0 Tpaduk https://m.edsoo.ru/7f43d0b4
)5 YpaBHeHue ¢ IByMs bubnuorexa [JOK
NEPEMEHHBIMH U €T0 Tpaduk https://m.edsoo.ru/7f43d0b4
CucreMa IByX JTUHEUHBIX
26 ypaBHEHUH C JIBYMsI
MEPEMEHHBIMH U €€ pelieHue
CucreMa IByX JTUHEUHBIX
27 YPaBHEHUH C ABYMs
MIEPEMEHHBIMU U €€ pelIeHne
Cucrema AByX TUHEHHBIX
28 YPaBHEHUH C ABYMs

IIEPEMEHHBIMU U €€ pellIeHUe



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

29

CucreMa IByX JTUHEUHBIX
ypaBHEHUH C ABYMS
MIEPEMEHHBIMH U €€ pelieHue

30

Pemenue cucrem nByx
YPaBHEHMH, OJJHO U3 KOTOPBIX
JMHEWHOE, a Ipyroe — BTOPOH
CTENIEHU

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

31

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

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

32

Pewenue cucreM nByx
YpPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a IPYyroe — BTOPOH
CTETEeHH

33

Pemenne cucrem nByx
ypaBHEHUH, OJTHO U3 KOTOPBIX
JIMHEWHOE, a IPyroe — BTOPOI
CTENEHU

34

I'padmueckas unTeprperanus
CUCTEMBI YpaBHEHUI C TBYyMsI
NepPEeMEHHBIMH

35

Pelienne TeKCTOBBIX 3a71a4
anredpandeckuM crnocodom

36

Pelienne TeKCTOBBIX 3a71a4
anredpandeckuM crnocodom

37

KonTponbHas pabota no teme



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

"Cucrembl ypaBHEeHUI"

YucnoBble HEPABEHCTBA U UX

38 N
CBOMCTBA
19 YucnoBsle HEPaBEHCTBA U UX bubanorexa [JOK
CBOMCTBa https://m.edsoo.ru/7f43ad5a
JIuHeliHbIe HEpAaBEHCTBA C
20 ] ep . Bu6miorexa [TOK
HO IEPEMEHHOM U UX
g p https://m.edsoo.ru/7f43af08
perieHue
JInHelHBIe HEpaBEHCTBA C
A1 e ep . but6mmoreka [JOK
OJIHOH IIEPEMEHHON U UX
a p https://m.edsoo.ru/7f43af08
peIICHHE
JInHelHBIe HEpAaBEHCTBA C
4 . p . bu6nmmoreka [IOK
OJIHOH IIEPEMEHHON U UX
A p https://m.edsoo.ru/7f43af08
pelieHue
CHcTeMbl TUHENHBIX
43 HEPaBEHCTB C OJHOU
MEPEMEHHOM U X pEelICHUE
CHcTeMBI TMHENHBIX
44 HEPABEHCTB C OJTHOU
IIEPEMEHHOM U UX pELICHUE
CHucTeMbl TMHENHBIX
45 HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX PEIICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bu6mmoreka [IOK
perieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEeHCTBA U UX bubmmoreka [IOK

perieHne

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



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

KBanpaTHble HEpaBeHCTBA U UX

but6mmoreka [{JOK

48
perieHue https://m.edsoo.ru/7f43b5a2
49 KBanparHblie HepaBEHCTBA U UX
peleHue
50 KBanparHble HepaBEHCTBA U X
peleHue
['paduueckas naTEpIpETALIHS
51 HEPABEHCTB U CUCTEM bubmuoreka [JOK
HEPABEHCTB C ABYMSI https://m.edsoo.ru/7f43b098
NepeMEHHBIMHU
I'paduueckas uHTEpIIpETALIUSL
5 HEPaBEHCTB U CUCTEM
HEPaBEHCTB C JABYMs
NepeMEHHBIMHU
53 KonrtponbHast pabora o Teme
"HepaBeHncrsa"
54 KBanparuunas ¢pyHkuus, eé bu6nmoreka [IOK
rpaduK U CBOMCTBA https://m.edsoo0.ru/7f4396c6
55 KBanparuunas ¢pyHkuus, eé bu6mmoreka [IOK
rpaduK U CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkuus, eé bu6mmoreka [IOK
rpaduK U CBOICTBA https://m.edsoo.ru/7f4399b4
IT
5 :pa6°“a’ PR Bu6morexa [OK
BEPIIUHBI 1T JIbl, OCh
P P ’ https://m.edsoo.ru/7f439eb4
CUMMETpUHU N1apaboJIb
58 [TapaGona, KoOOpAUHATHI bubmmoreka [IOK

BEPIINHBI TapadoIbl, OCh

https://m.edsoo.ru/7f43a03a



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
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CUMMETPHUH TTapaboIIbl

59

[Tapabomna, KOOpAUHATHI
BEPIITMHBI TapadoJIbl, OCh
CUMMETPHHU TTapadoIIbI

butmmoreka [JOK
https://m.edsoo.ru/7f43alac

60

[Tapabomna, KOOpAUHATHI
BEPIIMHBI TapadoJIbl, OCh
CUMMETpPHHU TTapadoJIbI

but6mmoreka [JOK
https://m.edsoo.ru/7f43a31e

61

[Tapabomna, koopAHHATHI
BEpILUHBI Tapaboibl, OCh
CUMMETpPUHU NapadoJIbl

bu6nmorexa [JOK
https://m.edsoo.ru/7f43a526

62

[Tapabona, KOOpaMHATHI
BEPLIMHBI 1apaloJIbl, OCh
CUMMETpPUHU TapadoIbl

63

Ipaduku Gyskiumii: y = kx, y =
kx +b, y=k/x, y=x?, y=vX,
y=IX|

64

I'padpuxu Gynkumit: y =kx, y =
kx + b, y=k/x, y=x3, y=VX,
y=Ix|

65

I'paduku pynkumii: y =kx,y =
kx + b, y=k/x, y=x3, y=VX,
y=IX|

66

I'padpuxu Gynkumit: y =kx, y =
kx + b, y=k/x, y=x3, y=VX,
y=Ix|

67

I'papuxn (byHKquI: y=kx,y=
kX + b’ y:k/x, y:X3, y:VX,



https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

y=[X|

Fpa(i)HKI/I (byHKImﬁ: y= kx, y=

68 kx + b, y=k/x, y=x3, y=VX,
y=Ix|

69 KontponbHas paboTa nmo teme bubnuoteka [JOK
"OyHKIIn" https://m.edsoo.ru/7t43ab84

70 IlonsiTre yncIoBOM but6mmoreka [{JOK
[I0CJIEJOBATEIBHOCTHA https://m.edsoo.ru/7t43e6¢6
3

| S
PEKYPPp . PMY https://m.edsoo.ru/7f43ebda
(dbopmyIioH n-ro uieHa

7 Apudmernueckas u bubmuoreka [JOK
reoMeTpUYecKas MPOrPeCcCHH https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u bubmuoreka [JOK
reoMeTpHUYecKasi MPOrPeCcCUH https://m.edsoo.ru/7f43{3b4
®opmyJibl N-TO WieHa

74 apupMeTHIECKON 1 bubmmoreka [JOK
TE€OMETPUUYECKOHN IPOTPECCHIA, https://m.edsoo.ru/7f43f58a
CYMMBI TIEPBBIX N YJICHOB
@opMyITBI N-TO YJIeHA
apu(pMeTHIECKON U bu6mmoreka [IOK

75 . .
reOMETPHUYECKOM MpOorpeccui, https://m.edsoo.ru/7f43ef2¢c
CYMMBI TIEPBBIX N YICHOB
@opMyIIbl N-TO YICHA

76 apudmeTnuecKoit u bubnuorexa [JOK

F€OMETPUYECKON ITPOTPECCUH,
CYMMBI [IEPBBIX N YWICHOB

https://m.edsoo.ru/7f43{f0c6
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77

®opmyJibl N-TO YWieHa
apu(pMeTHIECKON U
reOMEeTPUYECKON POrPECCUN,
CYMMBI [IEPBBIX N YWICHOB

bu6nmoreka [IOK
https://m.edsoo.ru/7f43{72¢

78

®opMyJIpl N-ro uieHa
apu(pMeTHIECKON U
T€OMETPUYECKOU ITPOrPECCUl,
CYMMBI [IEPBBIX N YWICHOB

bubnuoreka [JOK
https://m.edsoo.ru/7f43f8a0

79

N300paxkeHne 4ieHoB
apu(METHIECKON U
T€OMETPUYECKON TPOTrPeECCUit
TOYKaMU Ha KOOPJIWHATHON
IJIOCKOCTH

80

N3obpaxenue 4ieHoOB
apudMeTUIECKON 1
reOMETPUUYECKON TPOrpeccuii
TOYKaMH Ha KOOPAMHATHOM
TUIOCKOCTH

81

JInHEeHHbIIT U
SKCHOHEHIMAJIBHBINA POCT

82

CrnoxxHbIe IIPOLCHTLI

bu6nmmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CroxHEBIE IIPOLCHTLI

bu6nmmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

KontponbHas paboTa mo teme
"YUucioBeIe
[OCIEO0BATEIbHOCTH"

bu6nuoreka [JOK
https://m.edsoo.ru/7f4404{8



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

85

[ToBTOpEeHue, 0600mEeH e 1
cHUCTeMaTH3aIMs 3HAHHM.
3anuch, CpaBHEHHE, AEUCTBUS
C IEHCTBUTEILHLIMU YHCIIAMH,
YqHucJIoBas HpSIMaSI

86

[ToBTOpeHnue, 06061IeHNE U
CHCTeMaTHU3allus 3HaHUH.
[IpouenTsl, OTHOLIEHNS,
MPOTIOPIIIHI

87

[ToBTOpeHnue, 0600MIIeHNE 1
cHUCTeMaTU3alus 3HaHHM.
Oxkpyriienue, mpuoImKeHue,
OLICHKa

88

[ToBTOpeHue, 0600IIEeHNE 1
cHUCTeMaTU3alus 3HaHH.
Perienne TekcTOBBIX 3a7a4
apupMETHIECKUM CIIOCOOOM

but6mmoreka [{JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHME, 0000IIEHNE 1
CHCTeMaTH3anus 3HaHUH.
Pemenne TekcTOBBIX 3a/1a4
apu(METHYECKUM CIIOCOOOM

bubnmoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHue, 06001IeHNE U
cHCTEMAaTH3aLMs 3HAHUIA.
Permrennie TekcTOBBIX 3a0a4
apru(METHIECKUM CITIOCOOOM

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

91

[ToBTOpeHnue, 06001mIEeHNE U
cHUcTeMaTu3alus 3HaHH.
[IpeobpazoBanue

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



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca

anredpanvyeckux BbIpaKEHU,
JOTTYCTUMbIE 3HAYCHHUSI

[ToBTOpEeHME, 0600IIEHNE 1
CHCTEMAaTHU3aLMs 3HAHUIA.

9 beob bu6nuoreka [JOK
eoOpazoBaHue
peodp . https://m.edsoo.ru/7f444364
anreOpanvdecKux BhIPAKEHU,
JOITYCTUMbIE 3HAYCHHUSI
[ToBTOpeHnue, 06061IEeHNE U
CHUCTEMAaTH3alMs 3HAHUH.
93 Ipeo6 B bubmuoreka [JOK
eo0Opa3oBaHue
peodp . https://m.edso0.ru/7f444612
anredpanvdeckux BbIpaKEHU,
JIOITYCTHUMbIC 3HAYCHHUS
[ToBTOpenue, 0600IIeHNE 1
CHCTEMAaTH3alMs 3HAHHUH.
94 beoBpasoBatme bu6mmorexa [IOK
BaHH
peobp . https://m.edsoo.ru/7t444a94
anreOpanvecKux BhIPAKEHUH,
JOTTYCTUMBIE 3HAYCHHUS
[ToBTOpEeHME, 0000IIEHNE 1
95 CHCTEeMaTH3alusl 3HaHHUH. bubnmoreka [JOK
@DYHKIMH: IOCTPOCHHUE, https://m.edsoo.ru/7f444c56
CBOWCTBA MU3YYEHHBIX (PYHKLUH
[ToBTOpEeHue, 06001IeHNE U
96 CHUCTEMAaTH3alINS 3HAHUH. bubmuoreka [JOK
OYHKIHH: IOCTPOCHHE, https://m.edsoo.ru/7f444f44
CBOMCTBA M3YYEHHBIX (PYHKIIHIA
IToBTOpEHune, 0600IIIEHNE U
P " . bubmuoreka [JOK
97 CHUCTEMaTH3aIlis 3HaHUM.

@yHKIUU: TIOCTPOCHHUE,

https://m.edsoo.ru/7f44516a
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CBOMCTBA U3YUYEHHBIX (PYHKITUN

98

[ToBTOpeHue, 0600mEeH e 1
CUCTEMATH3alMsl 3HAHUM.
@DyHKIMH: TIOCTPOCHHUE,
CBOICTBa U3YUYEHHBIX (PYHKIIHIA

but6mmoreka [{OK
https://m.edsoo.ru/7t4452¢6

99

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTH3alys 3HaHUH.
I'paduueckoe peuieHue
YPABHEHUH U UX CUCTEM

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

100

[ToBTOpeHnue, 06061IeHNE U
cucTemMaTu3alus 3HaHHM.
I'paduueckoe pemenue
YPaBHEHUH U UX CUCTEM

101

Hrorosast KOHTpOJIbHAS paboTa

102

O0001IeHrE U CUCTEMATU3ALIUS
3HAHUN

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102



https://m.edsoo.ru/7f4452e6
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MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

7 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1

Ypcna v BEIUMCIICHUS

1.1

BBI]'IOJ'IHHTB, coueras YCTHBIC n IHUCBbMCHHBIC HpI/IéMBI,

apupMeTHYECKUe NEHCTBUS C pallMOHATILHBIMU YHCIIaMU

1.2

HaXOI[I/ITB 3HAYCHUA YUCJIOBBIX BLIpa)KCHI/II\/'I, IIPUMCHATH
pa3HOO0Opa3HbIe CIOCOOBI U MPUEMBI BEIYMCIICHUS 3HAYCHUHN JPOOHBIX

BBIp)XXEHUH, coJiepKaliuX OOBIKHOBEHHBIE U JIECATUYHbIE JpoOu

1.3

Ilepexoguts OT OXHOW (OPMBI 3alMUCH 4YHUCEN K JpPYyroi
(nmpeoOpa3oBbIBaTh  JIECATUYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECTMYHYIO, B YACTHOCTH, B OECKOHEUYHYIO

NECSITUUHYIO IpO0B)

1.4

CpaBHUBATh U YIIOPSA0YMBAThH PALlMOHAJIbHBIE YUCIIA

1.5

OxpyrisTh yucia

1.6

BBINONMHATE NPUKUAKY U OLEHKY pe3yjbTaTa BBIYUCICHHUH, OLICHKY
3HAQYEHUW YUCIOBBIX BBIPAKECHUH. BBIOMHATH JEUCTBUA  CO

CTCIICHAMMU C HATYPAJIbHBIMU IMOKA3aTCIISIMU

1.7

HpI/IMeHSITL NpU3HAKHU ACIIUMOCTH, PA3JIOKCHUC HA MHOXUTCIIN

HaTypaJIbHBIX YHACEI

1.8

Pemate  nmpakTHKO-OPUEHTUPOBAHHBIE  3aJa4d, CBS3aHHBIE C
OTHOLLIEHUEM BEJINYUH, IIPONOPLIUOHAIBHOCTHIO BEIINYUH,
IIPOLICHTAMH, HHTEPIPETUPOBATh pPE3YyJbTAaThl PEIIECHUs 3aaad C
y4E€TOM OTrpaHUYECHUM, CBSI3aHHBIX CO CBOMCTBAMHU PAaCCMaTPUBAEMBIX

00BEKTOB

Anrebpanyeckue BbIpaXeHUS

2.1

Hcnonp3oBaTth anreOpanyueckyr0 TEPMUHOJOTHUIO M CHUMBOJIHKY,

IPUMCHATDb e B IIpouecce OCBOCHUA y‘le6HOFO Marcpuraia




2.2

Haxomute 3HaueHuss OYyKBEHHBIX BBIPAXKEHUH TMpU  3aJaHHBIX

SHAYCHUAX IICPEMCHHBIX

23

BreimonHaTh Hp606paSOBaHI/I${ HCJIOTO BBIPpAXKXCHUA B MHOI'OYJICH

IMPUBCACHUCM HOI{O6HI>IX cJ1ara€MbIX, paCKpbITUCM CKOOOK

24

BrinonHsaTe yMHOXKEHHE OHOUYIEHA HA MHOTOWJIEH U MHOTOWIEHA Ha
MHOTOYJIEH, TPUMEHATH (GOpMyJIbl KBaJapara CyMMbl W KBajpaTa

pa3HOCTH

2.5

OCYH_ICCTBJISITB Pa3I0KCHUC MHOT'OYJIICHOB Ha MHOXHUTCIN C
IIOMOIIBIO BBIHECCHHUS 3a CKOOKH O6H_ICFO MHOXUTEIIA, TPYIIIUMPOBKA

ClIaraeMbIX, IPUMEHEHHS (HOPMYJT COKPAIIEHHOTO YMHOXKECHHUS

2.6

[TpumeHsaTH MpeoOpa3oBaHKsI MHOTOYJICHOB ISl PELLICHUS Pa3IMYHbIX

3aaa4 U3 MaTEMaTuKH, CMEXHBIX IMPEAMETOB, U3 pea.anoﬁ IMPAKTHUKHN

2.7

Hcnonbs30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMHU ITOKa3aTEISIMHU

11 IpeoOpa30BaHusl BBIPAXKEHUN

YPaBHeHI/IH 1 HCPABCHCTBA

3.1

Pemate nuHEHHBIE ypaBHEHUS C OAHOM TMEPEMEHHOW, MPUMEHsS
MpaBujia Mepexo/ia OT UCXOJIHOTO YPABHEHHS K PAaBHOCUILHOMY €MY.

HpOBepHTb, SBJIACTCS JIM YU CJIO KOPHEM YPABHCHUS

3.2

[IpumensaTp rpaduueckue METOAbl MpPH PEIICHUU JIMHEHHBIX

YPaBHEHUH U UX CUCTEM

33

[lonbupars mpuMepsl Hap YHCEN, SBISIOMIUXCS — peIIeHUEeM

JIMHEIHOTr0 ypaBHEHUS C ABYMs [I€PEMEHHBIMU

34

CtpouTh B KOOPJMHATHOM MJIOCKOCTU IpadUK JUHEHHOIO YpaBHEHUS
C IBYMs NIEPEMEHHBIMH; MOJIB3YSCh I'Ppa)uKOM, IPUBOIUTH IPUMEPHI

peuieHusl ypaBHEHUs

3.5

Pemate cuctembl OBYX JIMHEHMHBIX YPaBHEHMM €  JIBYMs

NEpEMECHHBIMU, B TOM YHUCJIC rpa(quCCKH

3.6

CocTaBIiaTh U peuIaTh JIMHEMHOE YPaBHCHUC HUIIN CUCTEMY JIMHEMHBIX
ypaBHeHI/If/'I Mo yCJIOBHIO 3ala4i, HHTCPIIPETUPOBATL B COOTBCTCTBUU

C KOHTCKCTOM 3aJa4Yu HOJ'Iy‘IeHHHﬁ pe3yjbTar

Koopaunatel u rpaduku. OyHKIIUN

4.1

N3o0pakaTh Ha KOOPAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHbIM KOOpAWHATaM, JIy4d, OTPC3KH, HHTCPBAJIbI, 3allMCbIBATbH

YHCJIOBBIE TPOMEKYTKH Ha alNredpandeckoMm s3bIKe




4.2

Ormeuatr B KOOp)II/IHaTHOI\/II IINIOCKOCTH TOYKH II0 3aJaHHBbIM

KOOpAuHaTamMm

4.3

Crpouts rpaduku muHeHHbIX GyHKUUNA. CTpouTh rpaduk GyHKIUHU Yy

= [x]

44

OnwuceBaTh ¢ MOMOUIBIO (DYHKIIMI HM3BECTHBIE 3aBUCHMOCTH MEXITY
BEJIMYUHAMU: CKOPOCTb, BpPEMs, DPACCTOSAHME, LIEHY, KOJIHMYECTBO,

CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOThI

4.5

HaxonuTs 3HaueHne QyHKIMH 10 3HAYCHHUIO €€ apryMeHTa

4.6

[lonumats rpaduyeckuid croco0 MNPEACTaBICHUS M aHAIN3a
uH(pOpMaMy, W3BIEKATh M HHTEPHIPETHPOBATh HHYOPMAIMIO U3

rpauKOB peabHBIX MPOLIECCOB U 3aBUCUMOCTEH

8 KJIACC

Kon
NpoBePsIEMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30oBaTe/IbHOM NMPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yucina 1 BEIUUCIIEHUS

1.1

Hcnonp3oBaTh Ha4dyaJIbHbIC MNpEaACTaBJICHUA (O) MHO>KECTBC
HeﬁCTBHTCHBHBIX YUCCII OJid CpaBHCHHA, OKPYIJICHUSA U BBIQHCHGHHﬁ,
1/1306pa>1<aTb I[GP'ICTBI/ITGJIBHLIC 4yucCjia TOYKaMHU Ha KOOpIIHHaTHOﬁ

MpAMOi

1.2

[IpumeHsTh MOHATHE ApPUPMETHUECKOTO KBAaJIpPaTHOTO  KOPHS,
HaXOJUTh KBAaJpaTHbIE KOPHM, HCIOJB3YyS TPU HEOOXOJUMOCTH
KQJIBKYJIATOD, BBIITIOJIHATh npeoOpa3oBaHus BBIPAKECHH,

COACPpKAINX KBAAPAaTHBIC KOPHU, UCITIOJIb3Y A CBOMCTBaA KOpHeP’I

1.3

Hcmonp30BaTh 3amucud OONBIINX M MAajbIX YHCEI C IIOMOIIBIO

NECATUYHBIX Apo0eit u creneHelt uncna 10

Anrebpanueckue BhIpaKEeHUS

2.1

[IpuMeHATh TOHSTHE CTENEHU C IEJBbIM IMOKa3aTeJeM, BBIOJIHSITH
peoOpa3oBaHUs BBIPAKEHUH, COAEpKAIIMX CTENEHU C LEIbIM

IIOKa3aTcjiIcMm

2.2

BbIMONHATE  TOXAECTBEHHBbIE  MpPeoOpa3oBaHUS  PALMOHAIBHBIX

BBIP@KCHHII Ha OCHOBE IMpaBW ACHCTBUH HaJl MHOTOYJIECHAMH U




anredpandeckuMu IpoosMu

23

PacknanpiBathe KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

2.4

[TpumensTh MpeoOpa3oBaHusl BBIPAKEHUH ISl PEIICHUS pa3IMYHBIX

3a/la4 U3 MaTCMAaTUKHU, CMCIKHBIX IIPECIAMETOB, U3 peaﬂbHOﬁ IMPaKTUKH

VYpaBHeHHsI U HEPABEHCTBA

3.1

Pemars nuHENHBIE, KBaJgpaTHbIE YPaBHEHUS U palUOHAJIbHBIC
YPaBHEHUs, CBOASILUECS K HUM, CUCTEMBI JIBYX YPaBHEHHH C IByMs

NEPEMEHHBIMU

3.2

[IpoBomuTh TpOCTEHIIME WCCIECIOBAHUSA YPAaBHEHHMM W CHCTEM
ypaBHEHMH, B TOM 4HCIE€ C TNPUMEHEHHUEM TpapUuecKux
npescTaBiIeHu (yCTaHAaBINBATh, UMEET JIM YpaBHEHHE WIHM CHCTEMaA

ypaBHCHI/Iﬁ pemecHus, €CJin UMECT, TO CKOJIBKO, U Hpoqee)

33

Ilepexoguts OT ciOBeCHOM (OpPMYJIMpPOBKM 3agaud K e
anreOpanyeckoil MOJeNH C MOMOIIBI0 COCTAaBICHHUS YPABHCHMS WIIH
CHUCTEMbl ypaBHEHMH, WHTEPHPETHUPOBATb B COOTBETCTBUU C

KOHTEKCTOM 3aJ1a4¥ MOJTYyUYECHHBIN pe3ybTaT

34

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UI CpPAaBHEHUS,
OLICHKH, PEIlaTh JIMHEWHbIE HEPABEHCTBA C OJHON NEPEMEHHON M UX
CHCTEMBI, J1aBaTh IpaUuecKyr0 WUTIOCTPAIIMI0 MHOKECTBA PEIICHUN

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

[lonumars M HCNONB30BaTh (YHKIMOHAIbHBIC MOHATHS M S3bIK
(TepMUHBI, CUMBOJIMYECKUE OOO3HAUCHUS), ONPEICNATh 3HAUYCHUE
(GYHKIUHU [0 3HAYEHHUIO apryMeHTa, ONpelessTh CBOMCTBa (QyHKIUU

o e€ rpaduky

4.2

Ctpouts rpaduku 3JeMEHTapHBIX QYHKLIUH BUIA:

y =k/x

kix
, Y =x% y = X3, y = |X|, OUCBIBaTh CBOMCTBA YHCIOBOW (QYHKIMH 110 €€

rpaduky




9 KJIACC

Kon
NpoBePsIeMOro
pe3yJbTarTa

HpOBepﬂeMbIe NMpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
Oﬁpa30BaTeﬂbH0ﬁ nmporpaMmmbl OCHOBHOI'O 001ero 06pa3013amm

1

Yucna ¥ BEIYMCICHUS

1.1

CpaBHuBaTh M yHOPSAOYMBATH pPAlMOHAJIbHBIE U HPPALMOHAIbHbBIE

qucia

1.2

BoinonusaTe apudpmeTrueckue 1eHCTBUS ¢ paliOHaIbHBIMU YUCIIAMU,
coueTasl YCTHbIE U MUChMEHHbIC MPUEMBI, BBINOJHATD BHIYMCICHUS C

HppaluOHAJIIbHBIMU YU CJIAMU

1.3

HaXO,Z[I/ITB 3HAYCHMS CTEICHEH C OCJIBIMH ITOKa3aTCIIMH H KOpHeﬁ,

BBIYHCIIATb 3HAYCHHUA YU CIIOBBIX BBIpa)KeHI/II\/'I

1.4

OxkpyrisiTh ~ ACWCTBUTEIbHBIE  YHUCHA,  BBIIOJHATH  MPUKUIKY

pe3yiibTaTra BbI‘lI/ICJIeHI/Ifl, OLCHKY YUCJIOBBIX Bpra)KeHI/Iﬁ

YpaBHEHHsI 1 HEpABEHCTBA

2.1

Pemate suHENHBIE M KBAaJApAaTHBIE YPaBHEHHs, YypPaBHEHUS,

CBOJAIIHUECS K HUM, IIPOCTEHIIINE JPOOHO-pallMOHANIbHBIE YPAaBHEHUS

2.2

Pemrats cucTeMbl ABYX JTUHEHHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU
U CHCTEMBI JIBYX YpPaBHEHUH, B KOTOPBIX OJHO YpPaBHEHHE HE

SIBIISICTCS JIMHEHHBIM

2.3

Pemate TekcTOBBIE 3a7aun aNreOpanyuecKuM CrocoOOM C MOMOIIBIO
COCTABJICHUSI YPABHEHWs WM CHCTEMBI JIBYX YPAaBHEHUU C JBYMs

MNEPEMCHHBIMU

24

[IpoBomuTe mpOCTEHININE WCCIECIOBAHUSA YPAaBHEHHMM W CHCTEM
yYpaBHEHHH, B TOM 4HCI€ C DPUMEHEHHEM TIpapuuecKux
NPEJCTaBICHUN (HampuMep, yCTaHaBIMBaTh, MMEET JIU ypaBHEHHE

WM CUCTEMA YPaBHEHU PEIICHHUS, ECIIU UMEET, TO CKOJIBKO)

2.5

Pemrate JIMHEHHBIE HCPABCHCTRBA, KBaJIpaTHBIC HCPABCHCTRBA,
I/I306pa)KaTB peIICHUC HCPABCHCTB HA YHCI0BOM HpﬂMOfI, 3allMCbIBATh

pemieHueC ¢ IOMOIIBIO CUMBOJIOB

2.6

Pemate cucteMbl JTHHEWHBIX HCPAaBCHCTB, CUCTEMblI HCPABCHCTB,

BKJIIOHAOOIUE KBAAPATHOC HCEPABCHCTBO, I/I306pa)KaTb pemicHuc




CHUCTCMbI HCPABCHCTB HaA YHCI0BOM pr[MOI‘/’I, 3alMuCbIBaTh PCHICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnonws30BaTh HEpaBEHCTBA PU PELICHUM PA3JIMYHBIX 33134

OyHKIUU

3.1

PacriosnaBate  (yHKIMHM ~ HM3YyY4eHHBIX  BUJIOB.  [loKa3bIBaTh
CXEMAaTHYECKH  paclOIOKEHHWE Ha KOOPAMHATHOM  IJIOCKOCTH
rpapukoB ¢yHkumid Bupa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HAa4YCHUI KO3((UIIMEHTOB, OMKMCHIBATH CBOMCTBA

byHKIHI

3.2

[Toka3piBaTh CXEMAaTHYECKH PACIIOJOKEHUE HA KOOPAMHATHOM
IJIOCKOCTH TpadukoB GyHKIMNA Buaa y = VX, y = |X| U OmHMCHIBaTh

cBoiicTBa (PyHKITUI

33

Crpouts u wu300pakaTb CXeMaTHYECKH TpaduKu KBaIpAaTUYHBIX
(GyHKUIMH, ONMUCBHIBATH CBOMCTBAa KBaJApaTHMUHBIX (QYHKLUHMH IO HX

rpadukam

34

Pacnio3znaBate kBajpaTuuHyto (GYHKIUIO 1O ¢opMmylie, MPUBOIUTH
MpUMephl KBAaApPAaTUYHBIX (DYHKUMN W3 peajbHOU >KU3HM, (PU3UKH,

T€OMETPUHU

ApudmeTrnueckas U TeoOMeTpUYECKas IPOrpeccuu

4.1

PacnioznaBath apudmeTnyeckyro M TE€OMETPHUYECKYIO0 IPOrpeccuu

MIPHU pa3HBIX CITOCO0AaxX 3aaHus

4.2

BbINONMHATE BBIYMCIEHUS C HUCIOJIb30BaHUEM (POpPMYT n-ro WieHa
apu(MeTHyeCcKoil U reoMeTpUIEecKOr MPOrpeccuii, CyMMbI MEPBbIX N

YJICHOB

4.3

I/I306pa)I(aTB YJICHBI IIOCICJ0OBATCIIBHOCTH TOYKaMH Ha

KOOpﬂHHaTHOﬁ IIIIOCKOCTHU

44

Pemiate 3amaun, cBsi3aHHBIE C YHUCIOBBIMH TOCJIEIOBATEILHOCTSIMU, B
TOM 4YHCJE 3aJayd U3 peallbHOM >KU3HU (C HCIOJIb30BaHUEM

KaJIbKYJISITOPa, HU(POBBIX TEXHOJIOTHUH)




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Uucna v BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JIECSATUYHBIC, NEPEXOA OT OJHOW (OpPMBI 3amHcU
1.1 npobeit k npyroil. [loHsTHE palMOHATBHOTO YHCIA, 3alKCh, CPaBHEHUE,
yHOPAI0UMBAHUE PALIMOHATIBHBIX YHCET
15 ApudmeTrnueckue NeiCTBHS ¢ palliOHaIbHBIMU YKclaMu. Pemenue 3a1a4 u3
' pearbHON MPAaKTUKU HA YaCTH, HA IPOOH
13 CreneHb C HaTypaJbHBIM IOKa3aTeleM: OIpe/eieHue, Mpeodpa3oBaHue
. BBIPA)KEHUI Ha OCHOBE OMPE/ENICHNUS, 3aMUCh OOIBIINX YUCEN
14 [IpoteHTsl, 3aMCh MPOLIEHTOB B BUAE ApoOU U ApoOU B BUIE MPOLIEHTOB.
' Tpu OCHOBHBIE 33J]a4M Ha MPOLEHTHI, PEIICHUE 33]]a4 U3 PEAIbHON MPAKTUKHU
s [IpuMeHeHne TpPU3HAKOB JEIMMOCTH, pPAa3j0KEHHE HAa  MHOXUTEIN
' HaTypaJIbHBIX YHUCEIT
L6 PeanbHble  3aBucMMOCTH, B TOM 4ucie ImpsiMas U oOpaTHas
. MPONOPLUUOHAIBHOCTH
2 Anrebpanyeckue BeIpaKEHUS
1 [IepeMeHHBIE, YMCIOBOE 3HAUEHHUE BBIPAKEHUSI C ITepeMeHHOM. JlomycTuMble
' 3HAYCHMS IEPEMEHHBIX
55 [IpencraBneHne 3aBUCHMOCTH MEXKIY BeIHMYMHAMH B BHIE (HOPMYIIBIL.
' Boruncnenus no gopmynam
)3 [Ipeo6pa3oBanue OYKBEHHBIX  BBIPDAKEHUH, TOXKIECTBEHHO  paBHBIC
' BbIpaKEHUS
24 CBolicTBa CTENEHHU C HATYPaJIbHBIM [10Ka3aTEIEM
5 OnnouneHsl 1 MHOTOwIeHbl. CTeneHb MHOrowieHa. Cio)keHue, BBlYMTaHue,
' YMHOXKEHUE MHOTOWIEHOB
@opMyJIbl  COKPAIEHHOTO YMHOXEHHS: KBaJpaT CyMMbl U KBajpar
2.6 pasHoctu. Popmyna pazHOCTH KBaApaToB. Pa3iokeHWe MHOTOYJIEHOB Ha
MHOXHUTEJH
3 VYpaBHeHus




11 VYpaBHeHHE, KOpPEHb YpaBHEHUS, IpaBUJa MPeoOpa3oBaHUs YpaBHEHMS,
' PaBHOCWJIBHOCTb YPaBHEHUN
39 JIuneiiHOE ypaBHEHME C OJHOW IIEPEMEHHOM, YHCIIO KOPHEH JIMHEHWHOIO
' YpaBHEHUS, PELICHUE JTUHEUHBIX YPaBHEHUI
13 CocraBieHre ypaBHEHHMH 10 YCJIOBHIO 33Jaul. PelieHne TeKCTOBBIX 3a/1ay ¢
. MIOMOIIIbI0 YpaBHEHUI
3.4 JluneliHoe ypaBHEHHE C IBYMs MTEPEMEHHBIMU U €T0 Tpaduk
CucremMa AByX JIMHEHHBIX ypaBHEHHH C JIByMsl NepeMeHHbIMU. Penienue
3.5 CHCTEM ypaBHEHMH CIIOCOOOM MOJCTaHOBKH. IIpuMepsl pemeHus: TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpapuku. OyHkuuu
4.1 Koopannara Toukn Ha mpsMoit
49 Yucnossle mpoMexKyTkH. PaccTossHre Mexy AByMs TOUKaMU KOOPIWHATHOM
. psAMOi
43 [IpsimoyronpHas cucremMa koopauHat, ocu Ox u Oy. Abcuucca U opauHaTa
' TOYKHU Ha KOOPJAUHATHOM IUIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHbIX GopMmynaMu. UTeHHe rpapHuKoB peaabHbIX
' 3aBUCUMOCTEHN
4.5 [lonstue pynkuuu. I'papuk ¢pynknuu. CroiicTBa GpyHKIMN
4.6 Jluneiinasa pynkuus, e€ rpaguk. I'padux pyHkmmm y = [x|
47 I'paduueckoe pemeHne JMHEHHBIX YpPaBHEHWH H CHUCTEM JIMHEHHBIX
. ypaBHEHUH
8 KVIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 Yucna v BBIYUCICHUS
. KBagparueiii xoperr u3 uucia. [lonsrue o0 uppanuoHAIBLHOM 4YHCIIE.
. Jecatuunble MpUONIMKEHNUS UPPALIMOHATIBHBIX YHCET
CpoiicTBa apu(MeTHUECKUX KBAJPAaTHBIX KOpPHEH M MX MNpPUMEHEHHE K
1.2 peoOpa30BaHUIO YUCIIOBBIX BHIPAKEHUH U BBIYUCIICHUAM. JlelficTBUTEIbHBIE
qucia
1.3 Crenens ¢ LensIM NokasaresieM U e€ cBoiicTea. CTaHgapTHas 3alluch Yucia




2 AnreGpanyeckre BbIpaxeHHs

51 KBagpartHelii  TpE€XwieH, pa3jgoKE€HHE KBAJPATHOIO TpEXWiIeHa Ha
' MHOKUTEH

2.2 Anrebpanueckas 1podb. OCHOBHOE CBOKMCTBO ajreOpanveckoit 1poou

2.3 CrnoxeHue, BBIYMTaHHE, YMHOKCHHE, JICIICHUE allreOpandecKux apooei

2.4 PanronansHbIe BRIpaKEHUS U UX TIPEOOpa3oBaHue
3 VYpaBHEHHUsI U HEPABEHCTBA

11 KBanpatHoe ypaBHeHue, (opmyna KOpHEH KBaJpaTHOTO YypaBHEHUS.
. Teopema Buera

3.2 Pemenue ypaBHeHU, CBOIALINXCA K TUHEHHBIM U KBaJPaTHBIM

3.3 [Ipocreiimme npoOHO-pallMOHATIBLHBIC YPaBHEHUS

I'padmueckas uHTEpHpeTAUs YPAaBHEHUN C ABYMS IEPEMEHHBIMHU U CUCTEM
34 JIMHEHHBIX YPABHEHUN C IABYMs IEpeMEHHBIMU. [Ipumepsl pemenus cucrem
HEJIMHEWHBIX YpaBHEHUH C IByMS IIepeMEHHBIMU

3.5 Pemennie TekCTOBBIX 3aj1a4 anredpandeckum crnocooom

3.6 UYucioBble HEPAaBEHCTBA U X CBOMCTBA

3.7 HepaBeHcTBO ¢ 0J1HOM NTepeMEHHON

3.8 PaBHOCMIIBHOCTH HEPABEHCTB

3.9 JIuHeiiHble HEpaBEHCTBA C OJJHOW NTEPEMEHHON

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHOM IIEPEMEHHOU
4 OyHKIMU

il [Tonsatue ¢ynxkauu. OOGNacTh ONpeieneHuss M MHOXECTBO 3HAUYEHUH
' ¢ynxun. CriocoOs! 3aganus GpyHKINUN

4.2 I'paduk pyakumun. UreHue cBOUCTB QYHKIUH 1O €€ rpaduKy

4.3 [Tpumepst rpaduKoB QYHKIIHIA, OTPAKAOIINX peaTbHbIC IPOIECCHI

4 @OyHKIMKM, OMUCHIBAIONIME TMPSAMYI0 M OOpaTHYIO MPONOPLUOHATIbHbIE
' 3aBUCUMOCTH, UX IrpaduKu

4.5 OyHKIMKU y =x7 y = X7

4.6 OYHKIUU Y = vx, ¥ = |X]|

4.7 I'paduueckoe penieHre ypaBHEHUI U CUCTEM ypaBHEHUN

9 KJIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna v BIYKUCICHUS
. ParponaneHble YMCIa, WpPpaLUOHATBHBIE YHCIA, KOHEYHbIE M OECKOHEYHBIE
' JIECSITUIHBIE TPOOH
MHOXECTBO  NEHCTBHUTEIBHBIX  YHCEN, JEWCTBUTENIBHBIE 4YHCIA  Kak
. OEeCKOHEUHbIE JeCATHYHBIE JApoOH. B3auMHO O1HO3HAYHOE COOTBETCTBHE
' MEXIY MHOXECTBOM JIEUCTBUTENBHBIX YHCE M KOOPAWMHATHOW IPSAMOM.
CpaBHeHUE ENCTBUTENBHBIX YUCEI
1.3 Apudmerndeckue 1eHCTBUS ¢ AEUCTBUTEIBHBIMHI YUCIAMH
W3mepenus, npubimxeHus, oleHku. Pa3mepsl 00bEKTOB OKpPY’KaIOLIEro MHpa,
14 JUINTEIBHOCTh MPOILIECCOB B OKpyskaroueM mupe. [IpubnnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh pubnmxenus. Okpyrienue yncen. [lpukuaka u oneHka
pEe3yJIbTaTOB BBIYMCICHHI
2 YpaBHEHMs U HEPABEHCTBA
2.1 YpaBHEHHUs C OJHOU ITIEPEMEHHON
2.2 JIuneiinoe ypaBHeHue. PelieHne ypaBHeHUN, CBOAAIIMXCS K JIMHEWHBIM
23 KBanpaTtHOoe ypaBHeHue. Pemienne ypaBHEHUH, CBOASAIINXCS K KBaIPATHBIM
4 bukBagpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUM TpPETbEH U
' YETBEPTOU CTEIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOHO-paiMOHATBEHBIX YpaBHEHHHA
2.6 Cucremsl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 TpauK
2.8 Pemenue cucreM AByX JIMHENHBIX YPaBHEHUI C JBYMsI IEPEMEHHBIMU
29 Pemenune cuctem AByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOH CTEIIEHH
2.10 I'padmueckas uHTEpIIpETaLINs CUCTEMBI YPAaBHEHUH C IBYMS IEPEMEHHBIMU
2.11 Petienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocooomM
2.12 HucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne muHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.14 Pelienne cucreM JIMHENHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBanpaTHbie HepaBeHCTBA
2.16 I'paguueckas MHTepHpeTalnysi HEpPAaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs




MNEPEMCHHBIMU

3 OyHKIMH

31 KBanmparnunas ¢ynkuumsi, e€ rpadpuk u cBoiictBa. [lapaGona, KOOpAWHATHI
' BEPILUHBI Tapaboibl, OCb CAMMETPUHN TTapaboIIbI

3.2 I'padpuku bynkumii y=kx, y=kx+b u ux cBoricTBa

33 I'paduku bynkmmit y=k/x, y = x* 1 uX cBOKCTBa

34 I'paduku pyHKUMH , U X CBOMCTBA
4 UucnoBsle mocnea0BaTeIbHOCTH

41 Omnpenenenue u cnocoObl 3aaHNs YUCIIOBBIX IOCIEI0BaTENbHOCTEH. 3a1anne
' MOCIIE0BATEIBHOCTH PEKYPPEHTHOM (hopMynoit U GopMyIioif #n-ro uieHa

42 Apudmetrnueckast mporpeccus. Dopmynsl n-ro  uieHa apupMeTHUYECKOU
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YICHOB

43 I'eomerpuueckas mporpeccuss. Dopmyibl 7n-r0  4WieHa TI'€OMETPUYECKOU
' IIPOTPECCUH, CYMMBI IIEPBBIX 71 YJIEHOB

a4 N300paxeHne 4YI€HOB apU(PMETHUECKOH U TeOMETPUYECKOW Mporpeccuit
. TOYKAMHU HAa KOOPAMHATHOW INIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMAIBHBINA POCT

4.5 CrokHbIE IPOLIEHTHI




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

Kon
NpoBepsieMOro
TpedOBaHMS

IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbLHON NPOrPaMMbl OCHOBHOT'O
o0mero oopazoBanusi Ha ocHoBe ®I'OC

YMeHne onepupoBaTh IOHATHAMHM: MHOXECTBO, ITOJMHOYKECTBO,
ONEpallM¥ HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATH IOHATUAMM:
rpad, cBs3HBIM Tpad, NepeBO, LUK, IPUMEHATh UX MpPU PEIICHUU
3ajja4y; yMEHME HCIOJb30BaTh  rpaduyeckoe  IpesCTaBlIeHUE
MHOXECTB JUIsl ONHCAHMS PEANBHBIX IMPOLECCOB M SBICHUW, IIPHU

peUICHUHU 3a4a4 U3 APYTrux y‘le6HBIX npeaMCTOB

Vmenue OIICPUPOBATL IMOHATUAMU: OIIPECACIICHUC, AKCHMOMA, TCOPEMaA,
AOKa3aTeJIbCTBO, YMCHHC pPACIIO3HABATL HCTHUHHBIC W JIOXKHBIC
BBICKA3bIBAHHWA, IIPUBOAWUTL IPUMEPBI M KOHTPIIPHUMCPLI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh NOHATHUSMHU: HATYPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE 4YMCJIO, JEIMMOCTh HATypalbHBIX YHCE, IPU3HAKU
JETUMOCTH, 11€JI0€ YHCIO0, MOIYJb 4Hcia, OOBIKHOBEHHAas IpoOb H
JecaTu4Has IpoOb, CTAaHAAPTHBIA BHJ YKCIIA, PALMOHAIBHOE YHUCIIO,
UppalMoHaIbHOE YHUCIIO0, apu(pMETHYECKU KBaJgpaTHBIA KOPEHB;
YMEHHE BBINONHATH JCHUCTBHA C YWCIAMM, CpPaBHUBAaTh U
yHOpAIOYMBATL 4YHUCIA, IMPEACTABIATh YKCIA HA KOOPAUHATHOMN
IPSIMOW, OKpYIUIATh 4YMCIA; YMEHUE JAelaThb NPUKHUIKY U OLEHKY

pe3yJibTaTa BBIYUCIEHUN

YMeHue onepupoBaTh MOHATUAMU: CTENEHb C LIEJIBIM [OKA3aTENEM,
apuMETUYECKU KBaIPAaTHBIN KOPEHb, MHOTOWICH, ajlreOpanyeckas
npo0Ob, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENEHU
OOJpIlIe €AWHMIIBI, YMEHHE BBINMOIHATH PAcd€Thl 1O (opMyam,
npeoOpa3oBaHus LEbIX, IPOOHO-PAIlMOHANBHBIX BBIPAKEHUU U
BBIPAKEHHI C KOPHSIMH, PA3JIOKEHHE MHOTOWICHA HA MHOYKHUTEIIH, B
TOM YHCJIE€ C HUCHONb30BaHHWEM (OpPMYNl Pa3HOCTU KBAJApPaToB U

KBaJpaTa CyMMBI U pa3HOCTH

VMmenue OINCpHUPOBATH MOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC




C OJHOM TIIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHUE pEelIaTh JIMHEWHbIE U KBaJpPATHbIE ypPaBHEHUS,
IpOOHO-pallMOHATBHBIE YPAaBHEHUSI C OJHOW TMEPEMEHHOM, CHCTEMBI
JBYX JIMHEWHBIX YpaBHEHUM, TUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJlpaTHblE U JIpOOHO-pallMOHAJIbHbIE HEPaBEHCTBA C OJHOMU
NIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUU 3aJa4 U3 IPYTUX MPEIMETOB
U TPaKTUYECKUX 3aJ]a4y; YMEHHE MHCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0 U KOOPJMHATHYIO IUIOCKOCTh Uil M300paKeHUs pelleHHi

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATHAME: (GyHKIMS, rpaduk QyHKIHH, HYIH
byHKIIH, POMEXKYTKH 3HAKOITOCTOSHCTBA, POMEXKYTKH
BO3pacTaHus, yObIBaHWs, HaWOOJbIIEE W HAUMEHbIIEE 3HAYCHHS
byHKIIH; yMEHHe OIIEPUPOBATH HOHATHSAMMU: npsimast
MIPONOPIMOHATBHOCTD, JIMHEHHAs (DYHKIHS, KBapaTHIHas (QyHKIHS,
oOpaTHasi TNPONOPHUOHAIBHOCTH, Tapaboia, TunepOona; yMeHHUe
cTpouth rpadpukd  QyHKUIUH, HCIONB30BaTh TpaduKu  JUis
OIIPEIETICHUS] CBOIMCTB MPOLIECCOB M 3aBHCUMOCTEH, Ui PEIICHUS
3aad M3 JIPYTUX y4eOHBIX MPEJAMETOB M peallbHOW >KU3HU; YMEHHE

BbIPpA’XXaTb (1)OpMYJ'IaMI/I 3aBUCUMOCTH MCKIY BCIIMUUMHAMHA

Ymenue OIIepupOBaThH MOHATUSMU: MOCIIEZI0BATEIHHOCTb,
apupMeTHyecKass M TEOMETpUYECKass  TMPOTPEecCHUH;  YMEHHE
MCIOJIb30BaTh CBOMCTBA MOCIEA0BATEIbHOCTEH, HOPMYIBI CYMMBI U
o0IIIero 4wieHa MpH PeLIeHUH 3a/ady, B TOM YHCIE 337a4 U3 APYTUX

y4eOHBIX PEIMETOB U PEATLHOM KUZHU

YMeHue pemath 3a7a4d pa3HbIX TUIOB (B TOM YHWCJIE HA MPOIICHTHI,
O W 4YacTH, JBWXKEHHE, padoTy, IEHy TOBapOB U CTOMMOCTH
MTOKYTIOK M yCIIyT, HAJIOTH, 33JIa4i U3 00JIACTH YIIPaBICHUS JTNIYHBIMHU
U CceMeWHbIMH (HUHAHCAMHU); YMEHHE COCTaBISTh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA M CHUCTEMbI IO YCJIOBHUIO 3aJ1ayH,
HCCIIeIOBATh MOJyYeHHOE PElIeHUE U OLIEHUBAThH MPABIONOA00HOCTh

IMMOJIYUCHHBIX PE3YJIbTATOB

YMeHnue onepupoBarh NOHIATUSIMU: (pUTypa, TOUKA, OTPE30K, MpsMas,
Iyd, JIOMaHas, yroi, MHOI'OyTOJIbHUK, TPEYTOJIbHUK,
paBHOOEPEHHBIH u PaBHOCTOPOHHUN TPEyrOJIbHUKH,

HpﬂMOerJ’IBHHﬁ TPEYTroOJIbHUK, MCHAaHa, 6I/ICCeKTpI/Ica H BBICOTA




TPEYrojbHUKA,  YETHIPEXYTOJIbHUK,  Mapajjierorpamm,  pomo,
IPSIMOYTOJIBHMK,  KBajgpaT,  Tpameunus;  OKPYXKHOCTb,  KpYT,
KacaresbHasi; 3HaKOMCTBO C POCTPAHCTBEHHBIMU (PUTYypaMH; YMEHHE
pemlate 3agadd, B TOM YMCIE W3 IIOBCEJIHEBHOM JKU3HHU, Ha
HAXO0X/IEHHE F€OMETPUYECKUX BEJIUYHMH C MPUMEHEHUEM H3YyUEHHBIX

CBOWCTB Guryp u paktoB

10

YMeHue onepupoBaTh MOHATUAMHU: PABEHCTBO (GUIYp, PABEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh M NEPIEHIUKYISPHOCTh HPSMBIX,
Yyroid MEXIy TPsAMBIMH, TNEPICHIUKYISpP, HAKIOHHAS, MPOCKIHS,
nonodbue  guryp,  MOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpUS
OTHOCHTEJIBHO TOYKH W TPSMOH; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETpUIO W mojgobue  Quryp,  mapauiedbHOCTh U

NEPNCHAUKYIIIPHOCTD IPAMBIX B OKPYIKAKOIIEM MUPC

11

YMeHue omnepupoBaTh MMOHATUSAMM: JJIMHA, PACCTOSHUE, YIOJI
(BesqIMuMHA YIUIa, CUHYC U KOCHHYC YIJIa TPEYrOJbHHKA), IUIOIIA/b;
yMEHHE OLIEHUBATH pa3Mephl MPEIMETOB U OOBEKTOB B OKPY KAIOIIEM
MHUpE; YMEHHE TMPHUMEHATH (OPMYJbl TNEepUMeTpa U  IUIOIIAIH
MHOTOYT'OJIbHUKOB, JJUHBI OKPYXHOCTH M IUIOIIAAN Kpyra, o0bema
MPSIMOYTOJIBHOTO TapaJuleeNueia; YMEHUE NPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUTOHOMETpPUYECKHE COOTHOIIEHUS  JUIS

BBIUMCIICHUS JJIMH, PACCTOSIHUM, IITOMIaAeH

12

YMenne wu3o0paxkarh IUIOCKHE (UTYpBl M HMX KOMOHWHAIWH,
NPOCTPAaHCTBEHHbIE (UTYPBI OT PYKH, C TOMOIIBIO UYEPTEKHBIX
HHCTPYMCHTOB W JJICKTPOHHBIX CpPCACTB II0 TEKCTOBOMY HJIN

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMmenue OIICpHUPOBATH INOHATHUAMU IpsAMOYTroJibHasd cucreMma
KOOpJAuHAT, KOOpJAWHATBl TOYKH, BECKTOP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpa Ha YHCIO, CKaJIAPHOC J[IPOU3BCACHUC
BCKTOPOB;, YMCHHUC MCIIOJIB30BaThb BCKTOPbI MW KOOPAWHATBI JIdA
MNPpEACTABJICHUA NAHHBIX W PCHICHUA 3alla4, B TOM YHCJIIC U3 APYIUX

Y4EOHBIX MPEIMETOB U PEATHHON KU3HU

14

VYMmenue OIICpHUPOBATL IMOHATHUAMMU: CTOJIOMKOBBIE U KPYTOBELIC
AuarpaMmabl, Ta6J'II/II_U>I, CpeaHee apI/I(I)MCTI/I‘leCKOG, MEIMUaHa,

HauOoJbIllee U HAaUMEHbILEE 3HAYEHUS, pa3Max 4MCIOBOrO Habopa;




yMEHHE U3BJ€KaTh, HWHTEPIPETUPOBATh U  MpeoOpa3oBHIBATH
MHGOpPMALIMIO, TPEJICTaBIECHHYI0 B TaOIMIIaX W Ha JUarpaMmax,
OTPAXKAKOIYI0 CBOMCTBA M XapaKTEPUCTUKH PEATbHBIX IPOLECCOB U
SBJICHUH; yMEHHME paclo3HaBaTh W3MEHYMBBIE BEJIMYMHBI B

OKpY’KarolleM MUpe

15

YMeHue onepupoBarh MOHATUSAMU: CIy4YalHBIA ONBIT (Cay4yallHBIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIIEMEHTApHBIA HCXO]T)
CIly4alfHOTO OTIBITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HAXOJUTh BEPOSTHOCTU CIy4alHBIX COOBITUN B OMbBITaX C
PaBHOBO3MOXKHBIMHU DJIEMEHTAPHBIMH COOBITHSMH; YMEHHE peliaTh
3a/la4yll METOJOM OpPraHH30BaHHOIO Iepedopa U ¢ HCIHOJIb30BaHHUEM
NpaBUja YMHOXKEHHsS; YMEHHE OLIEHHBATH BEPOSTHOCTU PEalbHBIX
COOBITUN M SIBIICHUH, MOHUMATh POJb MPAKTHYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHA B OKPY)KAIOLIEM MHPE W B IKHU3HH;
3HAKOMCTBO C TIOHSATHEM HE3aBHUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIUX YHCET U €T0 POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BBIOMpATh MOAXOJAIINN H3YYCHHBIM METOJ JUIS PELICHHS
3a/la4¥, IPUBOJUTH MPUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH MPOSIBJIICHUE 3aKOHOB MaTEMAaTUKU B
UCKYCCTBE, OIMCBIBATH OTHEJIBHBIE BBIJAIOIIMECS PE3YJIBTaThI,
IIOJIyYEHHBIE B XOJI€ Pa3BUTUS MAaTEMAaTUKU KaK HAyKH, [IPUBOAUTH
IpUMEpPbl  MaTeMaTHYEeCKMX OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON UCTOPUHU




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 Yucna v BBIYUCIECHUS

1.1 Harypanbnbie u nenble ynucna. [Ipu3Haku I1eIMMOCTH LEIBIX YHCEI

1 OObIKHOBEHHBIE M JECATHYHBIE  JApOOM,  MPOLEHTHI, OECKOHEUHBIE
' NEPUOANYECKHE IPOOH

13 Pannonanehpie uncna. Apudmernyeckue omepanud ¢ paloHaIbHBIMU
' YUCIaMHU

L4 JeiictButensHple uncna. ApupMETHUYECKHE ONepalul ¢ JAeHCTBUTEIbHBIMU
. YUCIAMHU

s [TpuOnkE€HHBIE BBIUMCICHMS, TpaBUJa OKPYIJIEHUS, NPUKHUIKA M OICHKA
. pe3yJibTaTa BIUYMCIICHUAN

2 Anrebpanyeckue BhIpaKEHUS

2.1 BykBeHHbIE BbIpaXKeHUs (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nenbiM nokasareneM. CTeneHb € palUOHAIBHBIM I0OKA3aTENIEM.
. CaoiicTBa cTeneHu

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poOb

5 s Apudmernueckuii  KOpeHb ~ HaTypalbHOM  cremeHu.  JleWcTBUS ¢
' apru(METHIECKUMH KOPHIMHU HATypaIbHOMN CTETICHN
3 VYpaBHEHMsI U HEpABEHCTBA

3 [lenbie u apoOHO-paloHaibHbIe ypaBHEHUs. CHCTEMbl M COBOKYMHOCTH
. ypaBHEHUHU

39 [lenbie u ApoOHO-panMoHaNbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYMHOCTH
' HEPaBEHCTB

33 Pemrenne TekCTOBBIX 33124

4 UYucnoBsle NOCIEA0BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUs TTOCTIEA0BATEIHHOCTEN

4.2 ApudmeTrnueckass M TeoMmeTpuyeckas mporpeccu. Dopmyia CIOXKHBIX




IIPOLICHTOB

5 OyHKIHUH
OynHknusa, crnocodbl 3amanus  pyHkmuu. ['paduxk  ¢yHknum. OO6mactTh
OTIpeieNIeHUs] 1 MHOXKeCTBO 3HaueHui pynkiun. Hymu gynkiun. [TpomexyTku
5.1. 3HAKONOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PyHKIMH. MakcUMyMbl U
MUHUMYMBI (GyHKIMU. HaunGosnbliee u HauMmeHbllee 3HaYeHUE (QYHKIMHM Ha
IPOMEXKYTKE
6 Koopaunats! Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlekapTOBBI KOOpAMHATHI HAa TIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 Ux cBoicTBa
7.2 TpeyroabHuk
7.3 MHOroyrojapHUKU
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpuueCKUX BEJIMYUH
7.6 BexkTops! Ha TI0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnwucarenpHas CTATHCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI )11 YYEHUKA

» AnreOpa, 7 kimace/ MaxkapsraeB FO.H., Munarok H.I'., Hemkos K.W. u npyrue; mox
penakmueit TensikoBckoro C.A., AknronepHoe obmiectBo «M3marensctBo «lIpocBenienne
» AnreOpa, 8 kiracc/ Maxkapsraes FO.H., Munarok H.I'., HemkoB K.U. u npyrue; mox
penakmueit TensikoBckoro C.A., Aknroneproe obmiectBo «M3marensctBo «lIpocBenienne

» AnreOpa, 9 kiracc/ Maxkapsraes FO.H., Munarok H.I'., HemkoB K.U. u npyrue; oz

penakmueit TenskoBckoro C.A., Aknroneproe oomiectBo «M3marensctBo «lIpocBenienne

METOAUYECKHUE MATEPUAJIBI JIUIS1 YAUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
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