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HHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISIETCS OJHUM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEr0 OOpa3oBaHHS: OHA
oOecrieunBaeT U3yyeHue JAPYruxX JTUCHUILUINH, KaK €CTECTBEHHO-HAYYHOI 0, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOJIUMO JJISl MPOJOJDKEHUSI 00pa30BaHMs U B MOBCEIHEBHON KHU3HU.
PazButne y oOydaroomuxcss HAy4YHBIX TMPEACTABICHUI O MPOUCXOKACHUM W CYIHOCTH
anreOpanveckux aOCTpakluid, Ccroco0e OTpaKeHUsT MaTEeMaTHYECKONW HAyKOW SIBICHUM U
IPOLIECCOB B MPHUPOJE M OOIIECTBE, POJIM MATEeMaTHMYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAaHUH U B TPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUS M KAueCTB
MBIIUICHHUS, HEOOXOMIUMBIX ISl aJIaliTallid B COBPEMEHHOM IudpoBoM obmiecTBe. M3yuenue
anreOppl o0ecTrieynBaeT pa3BUTHE YMEHUS HAOII0/1aTh, CPABHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBHUS U BBIBOJBI, (OpMYyIUPOBaTh yTBepkaeHUs. OcBOoeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBINUICHUSI OOYYalOImUXCs: OHM HWCHONB3YIOT NEAYKTHBHBIE H
UHIYKTHBHBIE PACCYKACHUS, 0000IICEHNE M KOHKPETH3AIUI0, a0CTParupoOBaHWE W AHAIOTHIO.
OOyueHnue anrebpe mpeanosaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHHOW NESITEIBHOCTH
o0OydJaromuxcsi, TOITOMY CaMOCTOSITENIbHOE peIleHHWe 3aJad  sBISETCS  pealu3anueit
NESTEIIbHOCTHOTO IPUHIINIIA O0yYeHUSI.

B crpykrype mnporpamMmel y4deOHOro Kypca «AnrebOpa» s OCHOBHOTO OOIIEro
o0pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeIbHO-MeTonuveckue JauHuu: «Yucna u
BBIUUCIICHUS, «ANreOpandyeckue BBIPAKEHUS», «YPaBHEHHs U HEPaBEHCTBa», «DYHKIHHY.
Kaxxnas u3 3THX coliep:KaTenbHO-METOUYECKUX JIMHUNA Pa3BUBACTCSA HA MPOTSHKCHUU TPEX JIeT
U3yUYeHHsI Kypca, B3aUMOJICHCTBYS C IPYTHMH €To JIMHUSMH. B XoJe n3ydeHus: yaeOHOro Kypca
00y4aroImuMCcs IPUXOJAUTCS JOTHUECKH PacCy>KIaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
SI3bIK. B CBS3M € 3TUM B Iporpammy y4eOHOTo Kypca « Airedpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKHU, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3eliaXx MaTeMaTH4ecKoro oOpa3oBaHUs U
CHOCOOCTBYIOIIHE OBJIAICHHIO 00YYarOIIUMHUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO SI3BIKA.
ConepxkatelbHOM M CTPYKTYPHOM OCOOCHHOCTBIO YYEOHOTO Kypca «AIredpa» SBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Copepxanre TUHUN «HUCTa ¥ BEIYUCIICHHSD CITY>KUT OCHOBOU TSI JalTbHEHIIIETO N3yYeHUs
MaTeMaTHKH, CHOCOOCTBYET pa3BUTHIO Yy OOyYaroIUXCs JIOTUYECKOTO  MBIIIICHHUS,
(hOPMHUPOBAHHIO YMEHUS IOJIB30BAThCS AITOPHUTMAMH, a TaKXKe MPUOOPETEHHIO MPAKTHYECKUX
HABBIKOB, HEOOXOJMMBIX JUIS TOBCEIHEBHOH XH3HU. Pa3BUTHE MOHATHA O 4YKCIE HA YPOBHE
OCHOBHOTO 00111ero o0pa3oBaHUs CBS3aHO C PAMOHAIBHBIMU M HUPPALMOHAIBHBIMH YHCIIAMH,
(hopMHUpOBaHHEM TPEICTABICHUA O NEHCTBUTEILHOM YHWCIE. 3aBEpIICHUE OCBOCHHS UYMCIOBOU
JUHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

CopepxaHue JByX anreOpandecKkux JUHUH — «AnreOpanyeckue BBIpAXKEHUS» U
«YpaBHEHUS ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIINXCS MATEMATHUECKOTO
ammapara, HeoOXOIMMOTO JUIS PEUICHUs 33/1a4 MaTeMaTUKU, CMEXHBIX TPEJAMETOB U MPAKTHKO-
OPUEHTHPOBAHHBIX 3ana4. Ha ypoBHe oCHOBHOTro o0miero oOpa3oBaHMs Y4eOHBIM MaTepual
TPYNOUPYETCsl BOKPYT palMOHANbHBIX BbIpaKeHUU. AnreOpa [IEeMOHCTPUPYET 3HAUYEHUE
MaTEeMaTHKU KakK S3bIKa JI1 MOCTPOCHHS MAaTeMAaTUYECKUX MOJENeH, OMHCAHUS MPOIECCOB U
SBJICHUH peasibHOro Mupa. B 3amaum oOyueHus anreOpe BXOAAT TakXkKe JajbHEUIIEee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUSI, HEOOXOAWMOTO, B YaCTHOCTH, IS OCBOCHHUS Kypca
uHOpPMATUKH, W OBJAJCHUE HaBbIKAMHU JEIYKTUBHBIX paccyxiaeHuid. IIpeobpazoBanue



CHUMBOJIBHBIX (DOPM CITIOCOOCTBYET pa3BUTHIO BOOOPAXKEHUS, CIOCOOHOCTEH K MaTeMaTHUYECKOMY
TBOPYECTBY.

Copepxanve  (QyHKIMOHAJIbHO-TpaQUUECKOM JIMHUM  HAIEJIEHO Ha  [OJIy4eHHe
o0yyaromuMucs 3HaHuN 0 QyHKIUAX Kak BaKHEHIIeH MaTeMaTH4ecKod MOJAEIH JJIs ONUCAHUSA
U HUCCIICZIOBAaHUsS Pa3HOOOPA3HBIX NPOLIECCOB M SIBICHUH B Mpupojae U obmiecTtse. M3yuyenue
MaTtepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIOJNb30BaTh paszINYHbIC
BbIpa3UTEIbHbIE CPENICTBA S3bIKA MaTEMaTUKU — CIIOBECHBbIE, CUMBOJUYECKHE, rpaduueckue,
BHOCHUT BKJIaJ B (JOPMHUPOBAHUE MPEICTABICHUNA O POJIM MAaTEMATUKU B PA3BUTUU LIMBUIM3ALUN
U KYJIbTYPBI.

CornacHo yueOHOMY TUIaHy B 79 Kitaccax u3ydaercs yueOHbIN Kypc «AnreOpay», KOTOPBIi
BKJIIOYAET CJEIYIOIIME OCHOBHBIE pa3fenbl colepkaHus: «Yucaa W BBIUHUCICHUSD,
«Anrebpanydeckue BBIPAKEHUs», « Y paBHEHHS U HEPaBEHCTBaY, « DYHKIIUNY.

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



COJAEPKAHUE OBYYEHUA
7 KVIACC

Yucsia ¥ BbIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIC, IEPEX0/] OT OJHOM (POPMBI 3aITUCH APOOEH K JPYTOi.
[TonsiTHE palMOHAIBHOIO YMCIIA, 3alUCh, CPABHEHHE, YIOPSIOUMBAHUE PALMOHAIBHBIX UYHCEI.
Apudmerraeckue IeHCTBHS ¢ palluOHATBLHBIMY YUCIaMu. Perenre 3a1a4 u3 peaibHON MPaKTUKH
Ha 4acTH, Ha ApoOu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpeesieHHe, Mpeodpa3oBaHue BBIpAKECHHH Ha
OCHOBE OTIpe/IeIICHHUs, 3aIiCh 0OIbIUX Yncel. [IponeHTsl, 3anich MPOIEHTOB B BHUJIE APOOH U
Ipobu B BHUJE MpOLEHTOB. Tpu OCHOBHBIE 3a7jaud Ha MPOLIEHTHI, pElIeHUEe 33/1a4 U3 peaibHOU
IPAKTHKH.

[IpumeHeHne MpU3HAKOB AEITUMOCTH, Pa3JI0OKEHUE HA MHOXKHUTENIN HAaTYPaJIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IPSAMasi M 00paTHast IPOIOPLHUOHATBHOCTH.

Aaredpanyeckue BbIpaKeHHUs

[IlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C NEepeMEeHHOW. [lomycTumble 3HaYeHUs
nepeMeHHbIX. [IpecTaBieHre 3aBUCUMOCTH MEX/ly BeIMYMHAMU B Bujie (hopMyJibl. Beruncienus
no ¢opmynam. IIpeoOpa3oBanre OyKBEHHBIX BBIPAKCHHN, TOXKIACCTBEHHO PABHBIC BBIPAKCHHS,
npaBwiia npeoOpa3zoBaHUsl CyMM U MPOU3BEACHUMN, NMpaBUIa PACKPBITHS CKOOOK M IPUBEIEHUS
NOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM [10Ka3aTeIEM.

OpnowieHbl 1 MHOrowieHbl. CteneHb MHOrowieHa. Clio)KeHHe, BBIUNTAaHUE, YMHO)KEHNE
MHOToujeHOB. DopMysbl COKpaIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmysia pa3HOCTH KBaJpaToB. Pa3nokeHre MHOTO4IEHOB HA MHOKUTEIIH.

YpaBHeHHS H HEPABEHCTBA

VYpaBHeHUe, KOPEHb YpPaBHEHUS, MIpaBUiIa NMpeoOpa3oBaHUsl ypaBHEHHS, PaBHOCHIBHOCTh
YPaBHEHUH.

JluHeitHOe ypaBHEHHE C OJIHOW IMEPEMEHHOM, YHUCIO KOpPHEW JMHEWMHOTO ypaBHEHMS,
peleHue JIMHEHHBIX ypaBHeHMH. CocTaBleHME ypaBHEHUN IO YCIOBHUIO 3ajaudd. PemieHue
TEKCTOBBIX 3aJ[a4 C TIOMOIIIbIO YPaBHEHUH.

JluHeiiHOe ypaBHEHHE C ABYMs IEPEMEHHBIMH U ero rpapuk. Cucrema AByX JMHEHHBIX
YPaBHEHMH ¢ JBYMs INepeMeHHbIMHU. PemieHue cucteM ypaBHEHHMH CIOCOOOM MOJICTaHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3a7ad ¢ IIOMOILBIO CUCTEM YPaBHEHUM.

DOyHKINH

Koopaunara toukm Ha mnpsMoin. YuciaoBbsle NpPOMEXyTKH. PaccrosHue Mexnay AByms
TOYKAMU KOOPAUHATHOU MPSAMOIA.

[IpsimoyronbHas cuctema koopAauHat, ocu Ox m Oy. Abcuucca M opauHaTa TOYKH Ha
KOOpAMHATHOM mockocT. IIpumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcUMOcTe. [lonsTre pynkuuu. ['paduk Gynkiun. CoiicTBa pyHkuunii. JInneitHas
dbynknus, e€ rpaduk. ['padux pynkuum y = [x|. I'paduueckoe pernieHne TMHEHHBIX ypaBHEHUH 1
CHCTEM JIMHENHBIX YPABHEHHUM.

8 KJIACC
Yucia 1 BLIYUCIECHHUS



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.

Anrebpanyeckre BeIpaKEHUSIAJIreOpanyecKue BbIpaskeHust

KBaznpaTHblil TpEXUIIEH, pa3IokKEHUE KBAAPATHOTO TPEXWICHA HA MHOKHUTEIH.

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

VYpaBHeHMs U HepaBEeHCTBAY pABHEHHMS M 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
YPaBHEHHUIH ¢ IByMs IEpPEeMEHHBIMU. [ [puMepsl pelieHns: CUCTEM HENMMHEWHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMH.

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.

OyHKIMNDYHKIUA

[Tonsitne pynkuu. O6macTh onpeaeeHUuss 1 MHOXKECTBO 3HaYeHHH GyHKIuH. CriocoObl
3a1aHus QyHKIIHH.

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

Yucsia v BBIYUCICHUSA

ParnmonanbHble yuclia, UPpPalMOHATIBHBIE YHCIA, KOHEUHbIE U OECKOHEYHbIE JECATHYHBIC
npobu. MHOXEeCTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE YMCIA Kak OECKOHEUYHbIE
JecsTHUHbIe ApoOu. B3anMHO 01HO3HAYHOE COOTBETCTBHE MEX]Ty MHOKECTBOM JEHCTBUTEIbHBIX
YHUCeJl U KOOPAUHATHOU HPSIMOM.

CpaBHEHUE ACWCTBUTENBHBIX YHUCEN, apu(PMETHUECKUE ACUCTBUS C ACHCTBUTEIHHBIMHU
YUCIIaAMHU.

Pa3mepbl 00BEKTOB OKpPYKAIOIIETO MUPA, JJIUTEIHHOCTh IPOLIECCOB B OKPYKAIOIIEM MUPE.

[IpubnuxEéHHOEe 3HAaYeHHWE BEJIUYMHBI, TOYHOCTb NPUOMKEHUs. OKpyIJIeHHEe 4YHCel.
IIpukunaka u OLIEHKA Pe3yJIbTATOB BHIYUCICHUMN.

YpaBHeHHusI M HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEHUM, CBOIAIINXCS K TUHEUHBIM.



KBanpaTtHoe ypaBHeHMe. Perienne ypaBHEHU, CBOAAIMXCS K KBalpaTHbIM. bukBaapaTHoe
ypaBHeHue. [IpumMepsl pemieHus ypaBHEHUN TpeTbel M YETBEPTOM CTENEHEW pa3iloKEHUEM Ha
MHOKUTEIH.

Pemenne npoOHO-panimoHaIbHBIX ypaBHeHUH. PelieHre TeKCTOBBIX 3a/1a4 anreOpanieckum
METOJIOM.

VYpaBHeHHe C ABYMsI MEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JIMHEHHBIX
ypaBHEHUH C ABYMsI NepeMEeHHbIMU. PerieHue cucTeM JABYX YpaBHEHHH, OJHO U3 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
HEpaBeHCTB C O/AHOW mepemeHHOH. KBaapaTHble HepaBeHCTBa. ['paduyeckas uHTEprnpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IIEPEMEHHBIMH.

OyHKIMNDYHKIUA

KBanparnunas ¢ynkmus, e€ rpadpuk u cpoiictBa. [lapabosia, KOOpIWHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHH Mapadobl.

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

YucnoBble nocienoBaTeIbHOCTUYHCI0BBIE MOC/Ie10BATEIbHOCTH U IPOrPecCHu

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

Apudmerndeckas u reomerpuueckas nmporpeccur. opmyIisl 7-ro uieHa apuhMETHIECKON
Y TEOMETPUYECKON IPOrPECCUM, CYMMBI IIEPBBIX 71 YJICHOB.

N300paxkenue wieHOB apu(pMETHUECKOW U T€OMETPUYECKOM MpOrpeccuil TOukaMH 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 ydeOHOro Kypca «Anredpa»
XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHHE:

NpOsIBICHUEM HMHTEepeca K TMPOLUUIOMY M HACTOSIIEMY pPOCCHUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUWEM K JOCTHKEHHUSIM pPOCCHUHCKHX MaTeMAaTHUKOB M POCCUHMCKOMN
MaTeMaTHUYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUHN B IPYIMX HayKaX U MPHUKIAIHBIX
chepax;

2) rpaaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMIOJHEHHUIO OOS3aHHOCTEH TIpakJaHMHA M pealn3alliil €ro mpas,
NpPEACTAaBICHHEM O MaTeMAaTUYECKHX OCHOBAaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJIEHUH, MPOLEIYp TPakJIaHCKOTO oOIiecTBa (Hampumep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTHYECKUM NPUMEHEHHEM IOCTHKEHUMN
HayKH, OCO3HAHMEM BaKHOCTH MOPAIbHO-ITUUECKUX IPUHIUIIOB B IEATEIBHOCTH YUEHOTIO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE y4acTHUE B PELIEHUM MPAKTUYECKUX 3a/ad MaTeMaTH4ecKOu
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEeMAaTUYECKOTO 0O0pa30BaHUs Ha MPOTSKEHUH BCel
KHU3HH Il YCHEIHON Mpo(ecCHOHANbHOM AeITEeNbHOCTH M Pa3BUTHEM HEOOXOJIUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HHIMBHIYaJbHOH TPAeKTOPUM OOpa3oOBaHUS U
KU3HEHHBIX IJIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUUYECKOMY BOCIPHATHIO MaTEeMAaTHYECKHUX
00BEKTOB, 3a/1a4, PELICHUH, pAaCCYKIICHHH, YMEHUIO BHJIETh MaTEMaTHIECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHEHTAIel B JIEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuYHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHA 4YEJIOBEKa, MNPHUPOJIbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOl HayKu Kak c(epbl 4YeIOBEYECKOH JAeATEeIbHOCTH, AITAloOB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHUS LIMBUIIU3AIIUH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyJIbTypOH Kak CpeICTBOM T[IO3HAHHS MHUpPA, OBJIAJEHHEM TMPOCTEHIIINMH HaBBIKAMU
MCCJIEI0BATEIBCKOM 1€ATENbHOCTH;

6) puznueckoe BocniuTaHue, HOpMUPOBAHUE KYJIbTYPbI 3/10POBbS M SMOLIMOHAJIBHOI0
0J1aronoJryyms:

TOTOBHOCTBIO IPUMEHSTh MaTeMaTUUECKHE 3HAHUS B MHTEPECax CBOETO 3/10POBbs, BEACHUS
3I0pOBOTO 00Opa3za *KHU3HU (3J0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHIA U OTABIXA,
peryisipHast pusnyeckas akTHBHOCTH), COPMHPOBAHHOCTHIO HABhIKa pe()IeKCHU, IPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0TNYeCKOe BOCTIUTAHME:

OpHEHTAaIell Ha MPUMEHEHHE MAaTeMaTH4YeCKHX 3HAHWN JUIs pelleHHs 3ahad B 001acTH
COXPAHHOCTH OKpYXarollel cpespl, MJIaHUPOBAHUS IIOCTYNKOB M OLIEHKM HUX BO3MOXKHBIX
MOCNEACTBUM ISl OKpY>KaloLel cpefbl, OCO3HAHUEM TJI00aNIbHOIO XapakTepa 3KOJOTHYEeCKHX
npo0ieM 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
OIIBITA JPYTUX;

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 CUTYALIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI3OB, TPEOYIOUIMH KOHTPMEp, KOPPEKTHPOBaTh MPUHUMAEMbIe pEIICHUS U JEHCTBHSA,
(hopMynHupoBaTh U OLIEHUBATh PUCKU U MOCIENCTBUSA, GOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHBIE YHUBEpPCAJIIbHBIC y‘{eﬁlll)le JeHCTBUSA

Ba3oBble Jjornueckue neiicTBUA:

BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
NOHSATHH, OTHOLICHUH MEXAY MOHATUAMHU, (HOPMYyITUPOBATH ONpPENEICHUS TOHITHH,
YCTaHABIIMBATh CYLIECTBEHHbIN NMPU3HAK KJIAaCCU(PUKALMU, OCHOBAHUSA JJIsl 0000IIEHUS
U CpaBHEHUS, KPUTEPUU MPOBOIUMOTO aHATIN3a;

BOCIIPUHUMATh, (hOPMYIUPOBATh U MPEOOPA30BBIBATH CYXKICHUS: YTBEPIAHUTEIbHbIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MATEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOpEYHs B (paKTax,
JMaHHBIX, HAOMIOACHUSX W YTBEP)KICHHSX, Mpeajgaratb KPUTEPUU [UJIsl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUL;

JIeNiaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ACTYKTHBHBIX M MHIYKTHBHBIX
YMO3aKIIYeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

pa3dupaTh JoKa3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUH (IIPSIMbIE U OT IPOTUBHOTO),
IPOBOJUTH CAaMOCTOSTEILHO HECJIOKHBIE J0Ka3aTeIbCTBA MAaTEMaTHYECKHX (aKToB,
BBICTPAWBATh apryMEHTALUIO, IPUBOJUTH MIPUMEPHI B KOHTPIIPUMEPHI, 000OCHOBBIBATH
CcOOCTBEHHBIE PacCyXICHHUS;

BBIOMpPATh CMOCOO pemeHus y4eOHOW 3ajaun (CpaBHMBATh HECKOJHKO BAapHUAaHTOB
peleHus, BbIOUpaTh HanbosIee NOAXOAAUIMNA ¢ YIETOM CaMOCTOSTENbHO BBIACICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarelbcKue AeiiCTBHS:

UCIIOJIb30BaTh  BOMPOCHI  KaK  HCCICMOBATEILCKHA  MHCTPYMEHT  [O3HAHWMS,
(GOpMyITHPOBATH BOIIPOCHI, PUKCHPYIOIIUE TPOTHBOPEUHUE, TPOOIEMY, CAMOCTOSTEIBHO
YCTaHaBJIMBATh UCKOMOC U OAHHOC, q)OpMPIpOBaTB TUIIOTE3Y, apryMCHTUPOBATL CBOMO
MO3UIMI0, MHCHUE;

IPOBOJIUTH 10 CAMOCTOSTEILHO COCTaBICHHOMY IUIAHY HECJIOXHBIA SKCIEPUMEHT,
HEOOJIBIIIOE HCCICMIOBAHUE TI0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTreMaTHYecKOro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXy COOOM;

CaMOCTOATENIbHO  (hOPMYJTHUPOBATh OOOOIIEHHWS ©  BBIBOABI IO  pe3yJbTaTaM
NPOBEEHHOIO HAOIOICHUS, UCCIIC0OBAHKS, OLICHUBAThH JOCTOBEPHOCTh MOJTYYECHHBIX

pe3yNbTaTOB, BHIBOJIOB U 00OOIICHHIA;
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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,
perraeMoi 3a1auu, BICKa3bIBaTh UJICH, HAIICIICHHBIC HAa TIOUCK PEIICHHUS, COTIOCTABIISTh
CBOM CYXJICHUS C CYKICHHUSIMH JIPYTHX YUYACTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3Inune
U CXOJICTBO IO3UIMIA, B KOPpEKTHOU ¢opme (opMyIupoBaTh pa3HOTIIACHS, CBOU
BO3PaKEHUS;

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

MOHMMATh M UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW M MHAUBUAYAIBHON paboThl pH
pelIeHn: y4eOHBIX MaTeMaTHIECKUX 33]1a4;

MIPUHUMATH I11eJTh COBMECTHOW JIEATEIHHOCTH, TUTAHUPOBATh OPTAHU3AIMIO COBMECTHON
paboThI, pactpeesiTh BUIBI Pa0OT, TOTOBAPUBATHCS, 00CYKIATh MPOIIECC U Pe3yIbTaT
paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JTIOCH;

y4acTBOBAaTh B TPYMIOBEIX hopMax paboThI (00CykIeHUsI, 0OMEH MHEHUSIMH, MO3TOBBIC
IITYPMBI B PYTHE), BEITIOIHATH CBOIO 9acTh Pa0OTHI M KOOPAMHUPOBATH CBOU JICHCTBUS
C APYTUMH YICHaMHU KOMAaH/IbI, OIICHUBATh KA4€CTBO CBOETO BKJIAJa B OOIINH MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU 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;



® OIICHMBAaTh COOTBETCTBUE PE3YJIbTATA JIEATEIBHOCTU ITOCTABIEHHOMN LIE€IN U YCIOBHSIM,
OOBSACHATH MPUUHUHBI JOCTUKEHUS WM HEAOCTHU)KEHUS 1IEJIN, HAXOIUTh OIIMOKY, 1aBaTh
OLICHKY MTPHOOPETEHHOMY OTIBITY.

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.
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[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.

[IpumensTs npeoOpa3oBaHMsl BBIPAKEHUH ISl pELIEHUs pa3IMUHbIX 3ajjad U3 MaTEMaTHUKH,
CMEXKHBIX IIPEIMETOB, U3 PEaTbHON IIPAKTUKHU.

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
pUMEHEeHHEM rpaduyecKuX MpeIcTaBlIeH!H (YCTaHaBIMBaTh, UMEET JIM YPaBHEHHUE WU CUCTEMA
YPaBHEHHI PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U TIpoyee).
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[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

[ToHuMaTh ¥ HUCHOIB30BATh (PYHKLMOHATIBHbIE TOHATHUS U S3bIK (TEPMUHBI, CHMBOJIHUYECKUE
0003HaYEeHHMS), OTIPENIENATh 3HaYCHHE (PYHKIIMH 10 3HAYSHUIO apryMeHTa, ONpelleNaTh CBOICTBa
¢bynKIMu no e€ rpaduky.

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
MICbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIYUCIIEHHS C HPPALMOHAIBHBIMY YUCIIAMHU.

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

OKpyrisiTh JEHCTBUTEIbHBIE YHMCIIA, BBINOJHATH NPUKUAKY pe3yjbTaTa BBIYMCICHHH,
OLIEHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHus U HepaBeHCTBA

Pemats nuHelHbIE ¥ KBapaTHbIE YpaBHEHUS, ypaBHEHUS, CBOIAIIMECS K HUM, IPOCTEHIIINE
JIpOOHO-pallMOHAIbHbBIC YPABHEHHUS.

Pematp cuctemsbl IByX JMHEWHBIX YpaBHEHHI € JByMs NEPEMEHHBIMU M CHUCTEMBI JIByX
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 IrpadUIeCcKHX MpeICTaBlIeHUH (YCTaHaBINBAaTh, HIMEET JI ypPaBHEHHE WU CUCTEMa
YpaBHEHUH pElLleHUs], €CJIU UMEET, TO CKOJIbKO, U TIpoUee).

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

Pemath cuctembl JINHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOUAIOINE KBAJAPAaTHOE
HEpaBEHCTBO, M300pakaTh PELIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOW NpPSIMOM, 3alHCHIBATh
pelIeHre ¢ TOMOIIbI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPH PEIIEHUH PA3IMYHBIX 3aad.

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

Pacno3naBath KBapaTHUHY0 QYHKIIHIO 110 (hOpMYJIe, IPHUBOIUTH MPHUMEPHI KBaIPATUIHBIX
(bYHKIMIA U3 peanbHO KU3HU, PU3NKH, 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 3a1aun, CBsi3aHHBIE C YHCIOBBIMH MTOCIIEIOBATEIHHOCTSIMA, B TOM YHCIIC 3a/1a41 U3
peabHOM )KHU3HU (C UCHOIB30BaHUEM KaJIbKYJIATOPA, IIM(PPOBBIX TEXHOIOTHH).

13



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoumnuecTBo yacos D1eKTPOHHbIE
HaumeHoBaHue
Ne (uu¢possbie)
pa3/iesioB U TeM Kontpoabubie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbI padoTbl padoThI
pecypcbl
| Yucna v BRIYHCIICHHS. 75 ) bubnuorexa [JOK
PanmonaneHble yncna https://m.edsoo.ru/7f415b90
) AnrebGpanueckue 7 | bu6nuoreka [IOK
BBIPAXKECHUS https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 1 bubnuotexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 ) bubmuorexa [JOK
rpaduku. OyHKIMN https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHUE U 6 1 bubnmnoreka [JOK
00001eHne https://m.edsoo.ru/7f415b90
OBILEE KOJIMYECTBO 102 7 0
YACOB I10 [TPOTPAMME
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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

KoanuecTBo 4acoB

HaumeHoBaHue IICKTPOHHLIE
Ne (uudppossbie)
pa3aesioB U TeM Koutpoububie | IlpakTunyeckue
n/n Bcero o0pa3oBaTejibHbIE
NPOrpaMmsblI padoThI padoThI
pecypcbl
| Yucna 1 BBIYUCIICHUS. 15 | bubmuorexa [JOK
KBanparusie KopHU https://m.edsoo.ru/7f417af8
Yucna v BHIYUCTICHUS.
bu6nuoreka [IOK
2 7
ESE::;ZJ:CL:HHM https://m.edsoo.ru/7f417af8
AnrebGpanueckue
3 BBIPAXKEHUS 5 1 Brbmmorexa LIOK
KBaI[paTHBII:/'I S https://m.edsoo.ru/7f417af8
Anrebpanyeckue
bub OK
4 BBIPAKCHMUSL. 15 1 momwotexa I
Anrebpairieckas oG https://m.edsoo.ru/7f417af8
YpaBHeHHUs U
5 HEPaBEHCTBA. 15 ) bubnmoreka [JOK
KBanpatHbie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHud U
bub OK
6 HepaBeHCTBa. CHCTEMBbI 13 nomotexa 1
P— https://m.edsoo.ru/7f417af8
YpaBHeHus u
but6mmoreka [JOK
7 . 12 1
IIjIZI;) 22?32::;1 https://m.edsoo.ru/7f417af8
8 ®Oyukiuu. OCHOBHBIE 5 1 bubnuorexa [JOK
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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

MOHSTHS https://m.edsoo.ru/71417af8
9 OyHk1uu. Yucnossle 9 bubnuoreka [JOK
GbyHKIMH https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHUE N 6 bubnuoteka [JOK
00001IeHne https://m.edsoo.ru/7t417af8
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/7f417af8
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9 KJIACC

KoanyecTBO 4acos

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB U Kontponsusie | TIpaKTHeckue (ungposbie)
n/m | TeM MPOrPaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoTsbI
pecypchbl
| Yucaa ¥ BRIYUCICHUS. 9 1 bu6nuoreka [JOK
JleiicTBUTENBHBIC YHUCIIA https://m.eds00.ru/7f419d08
, ;’paBHeHHﬁ u HepalieHCTBa. y 1 BuGmorexa LOK
paBHeHHHVC OAHOR https://m.edsoo.ru/7f419d08
MepeMEeHHON
3 VYpaBHEHHUsI 1 HEpABEHCTBA. 14 | bubnnorexa [JOK
Cucrembl ypaBHEHUHT https://m.edsoo.ru/7f419d08
4 YpaBHEHHUs U HEPABEHCTBA. 16 | bubnnorexa [JOK
Hepasencrsa https://m.edsoo.ru/7f419d08
bubmuoreka [JOK
5 o 16 2
YHKHHH https://m.edsoo.ru/7f419d08
6 YucnoBbie 15 | bu6mmorexa [IOK
OCJIENOBATEILHOCTH https://m.edsoo.ru/7f419d08
. [ToBTOpeHnue, 06001IEHNE, 18 1 Bbubnmuoreka [JOK
CUCTeMAaTH3AIHS 3HAHUIA https://m.eds00.ru/7f419d08
OBILEE KOJIMYECTBO YACOB
- 102 8 0

[10 ITIPOT'PAMME
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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 KUIIACC
KosanuecTBo yacos
Ne Tema ypoka KoHTpOJIbHbIE DJIeKTPOHHBIE HH(PPOBBIE
n/u Bcero o0pasoBaTe/bHbIe
padoThI

pecypcebl

1 [TonsiTHe palMOHATILHOTO YUCIa 1

2 Apudmerndeckre IeHCTBUS ¢ palliOHATBHBIMU YHCIIAMHU 1

3 ApudmeTrndeckue ASHCTBUSA C PAIMOHATILHBIMU YUCIIAMH 1

4 Apudmernueckre IeHCTBHS ¢ pallMOHAIBHBIMUA YUCIAMU 1

5 I[I/IvaFHOCTI/I‘IeCKaSI KOHTpPOJIbHAs paboTa. ApudmMeTrnieckue 1 |

JENCTBUS C pallMOHaIbHBIMU YHCIaMU

6 ApudmeTrndeckue ASHUCTBUS C PAIMOHATILHBIMU YUCIAMH 1

7 CpaBHeHMe, yopsI0YMBaHUE PAIMOHAIBHBIX YHCEIT 1

8 CpaBHeHMe, yIIOPSIIOYMBAHNE PALIMOHAIBHBIX YHCEIT 1

9 CpaBHeHMe, yHIopsA0YMBaHUE PALIMOHATIbHBIX YHCEI 1

10 CreneHb ¢ HATYpaJIbHBIM MOKa3aTeIeM 1 bubnmorexa LIOK
https://m.edsoo.ru/7f4211de

11 CreneHb ¢ HaTypaJbHBIM MTOKa3aTEIEM 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f421382

12 Crenenb ¢ HaTypaJIbHBIM [TOKA3aTEIEM 1 buomiorexa OK
https://m.edsoo.ru/7f42154e

13 CreneHb ¢ HATYpaJIbHBIM MOKa3aTeIeM 1 bubmmorexa OK
https://m.edsoo.ru/7f4218be

14 CreneHs ¢ HaTypaJbHBIM MTOKa3aTEIEM 1
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https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Pemennie oCHOBHBIX 3a/1a4 Ha JPOOU, TPOLEHTHI U3 PEAIbHOM

15 1

IIPAKTUKA
16 Pemmenrie 0OCHOBHBIX 3a/1a4 HA JPOOH, IPOIIEHTHI U3 PEATLHOM 1

IIPAKTUKU
17 Perienne oCHOBHBIX 3a/1a4 Ha IpOOH, IPOLIEHTHI U3 PealbHOM 1

IIPAKTUKU
13 Pemenrie ocCHOBHBIX 3a/1a4 Ha APOOH, MPOIICHTHI U3 PeaTbHOMN |

MIPAKTUKU
19 [Ipu3Haky AeIUMOCTH, PA3JI0KEHHUSI HA MHOKUTEIH )

HaTYpaJIbHbBIX YHCEI
20 [Tpu3Haky AeIMMOCTH, PA3JI0KECHHS HA MHOKUTEIH 1

HaTypaJIbHbIX YUCEII
1 Peanbnble 3aBucuMocTH. [psimas u oOpaTHas 1

MIPOMOPLUOHAIBHOCTH
2 Peanbubie 3aBucumoct. [Ipsmas u obpaTtHas 1

IIPONOPLHUOHAIBHOCTH
3 Peanbnble 3aBucumoctu. [Ipsmas u obpatHas ]

IIPONOPLUOHAIBHOCTH
24 Peanbnble 3aBucumocT. [Ipsimas u oOpaTHas 1

MPOMOPLUOHAIBHOCTH
25 Konrponsnas padora no teme "Panmonanbublie yncna' 1

but6mmoreka [JOK
26 BykBeHHBIE BBIpaXeHUs 1
https://m.edsoo.ru/7f41feec

27 DopMyiibl 1
28 ®opMyibl 1
29 IIepemenHsbIe. JlonmycTUMBIE 3HAUEHUS IEPEMEHHBIX 1
30 [TpeoOpazoBanne OYKBEHHBIX BBIPAKEHUH, pACKPBITHE CKOOOK U 1 bubnuorexa [HOK
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https://m.edsoo.ru/7f41feec

MMPUBCACHUC HO}IO6HBIX cJiara€MbIxX

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

[TpeoOpa3oBanne OyKBEHHBIX BBIPRXKEHUH, paCKpHITHE CKOOOK U

bubnuoreka [JOK

31 NpUBEJICHNUE TIOJJOOHBIX ClIaraeéMbIX https://m.edsoo.ru/7f41fd70
1 [TpeobpazoBanme OYKBEHHBIX BRIPAKECHHH, PACKPBITHE CKOOOK 1
MPUBEICHNE TTOJTOOHBIX ClIaraeMbIX
1 [TpeoOpazoBanne OyKBEHHBIX BEIPAKEHUH, PACKPHITHE CKOOOK U
MIPUBEICHNE TIOJJOOHBIX CJIAraeMBbIX

34 CBoJiCTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIEM Bubmmorexa HOK
https://m.edsoo.ru/7f421382

35 CBoiicTBa CTENEHU C HATYPAJIbHBIM IMOKa3aTeIeM bubmiorexa OK
https://m.edsoo.ru/7142154¢

36 CBoJiCTBa CTENIEHU C HATYPaJIbHBIM [10Ka3aTEIEM Bubmiorexa LIOK
https://m.edsoo.ru/7f4218be

37 MHoro4yieHsl bubmorexa HOK
https://m.edsoo.ru/7f42276¢
bubmuoreka [JOK

38 Muorousietibi https://m.edsﬁ).ru/7f422930

39 CnoxxeHue, BBIYMUTaHUE, YMHOXKEHHE MHOTOUYJICHOB brommorexa HOK
https://m.edsoo.ru/7{422af2

40 CnoxxeHue, BBIYMUTAaHUE, YMHOKEHHE MHOTOUYJICHOB bubmiorexa OK
https://m.edsoo.ru/7f422¢cc8

41 CnoxeHue, BBIYUTaHUE, YMHOXKEHHE MHOTOUYJICHOB brbmmorexa HOK
https://m.edsoo.ru/7f422fca

42 CnoxxeHue, BBIYUTaHUE, YMHOKEHHE MHOTOUYJICHOB brommorexa HOK
https://m.edsoo.ru/7f423182

43 DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS Bubmiorexa LIOK

https://m.edsoo.ru/7{42432a
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https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
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https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
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bu6mmorexa [IOK

4 DOpMyTbI CORPAIIEHHOTO YMHOKCHHS https://m.edsoo.ru/7f42464a
45 @opMyIIbI COKPAILIEHHOTO YMHOXEHUS Bubmmorexa HOK
https://m.edsoo.ru/7f424¢12
46 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS Bubmiorexa LIOK
https://m.edsoo.ru/7f424£d2
47 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS Bubmiorexa LIOK
https://m.edsoo.ru/7f4251d0
48 Paznoxxenrne MHOTOYIEHOB HA MHOXKUTEIU Bubmiorexa LIOK
https://m.edsoo.ru/7f423312
49 Pa3nojxeHrne MHOTOUYJIEHOB HA MHOXKUTEINN Bubmiorexa LIOK
https://m.edsoo.ru/7f4237fe
50 PasnoxeHne MHOrO4wIeHOB HA MHOKUTEIN Bubmiorexa LIOK
https://m.edsoo.ru/7f4239de
51 Paznoxenne MHOrOWwIeHOB Ha MHOYKUTEIIN
52 KoHntponbHas padota mo teme "Anredpandeckue BeIpakeHus"
53 VYpaBHeHMe, TpaBuiia MpeoOpa3oBaHus ypaBHEHNUS,
PaBHOCUJIIBHOCTb YPAaBHEHHUU
54 JIuneliHOEe ypaBHEHHE C OJHON IEPEMEHHOM, PEILICHHE
JIMHEUHBIX YPABHEHUN
55 JIuHeitHoe ypaBHEHHE C OJTHOM NEPEMEHHOM, PEeIICHUE bubmuoreka [JOK
JIUHEHWHBIX YpaBHEHUHN https://m.edsoo.ru/7f420482
56 HI/IHefIHoe ypaBHeHI/IEi C OJIHOM IIEPEMEHHOM, pelIcHUE
JUHEWHBIX YpaBHEHUN
57 AIMUHUCTpaTUBHAs KOHTPOJIbHAs paboTa. Pemenue 3amau c bubnnorexa [JOK
MOMOIIIBIO YpaBHEHU N https://m.edsoo.ru/7f42064e
58 Pemenue 3a1ad ¢ moMOIIbIO ypaBHEHHI bubmuoteka [JOK
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https://m.edsoo.ru/7f42464a
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https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
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https://m.edsoo.ru/7f420806

59 Pemenue 3amad ¢ moMOIIBIO ypaBHEHHI bubmorexa HOK
https://m.edsoo.ru/7f4209a0

60 Pemenue 3aga4d ¢ moMoIIb0 ypaBHEHHI bubmorexa [TOK
https://m.edsoo.ru/7f420e6e

61 JluneitHOe ypaBHEHHUE C IBYMsI IEPEMEHHBIMU U €T0 rpaPuK Bubmiorexa LIOK
https://m.edsoo.ru/7f427¢32

62 JluneliHOe ypaBHEHHUE C JBYMS NEPEMEHHBIMH U €ro rpaduk Bubmiorexa LIOK
https://m.edsoo.ru/7f427e8a

63 CucrteMa IByX JUHEUHBIX YPAaBHEHUH C JBYMSI IEPEMEHHBIMU bubmiorexa OK
https://m.edsoo.ru/7f42836¢

64 Cucrema 1ByX JIJMHEHHBIX YpaBHEHHUH ¢ JBYMsI IEPEMEHHBIMU

65 Cucrema IByX TUHEHHBIX YPaBHEHHH ¢ ABYMsI IEPEMEHHBIMU

66 Cucrema IByX JHHEHHBIX YPaBHEHHH C JIBYMS TIEPEMEHHBIMA

67 Pemenue cucrem ypaBHEHUI Bubmmorexa HOK
https://m.edsoo.ru/7f4284de

68 Pewrenue cucreM ypaBHeHUI Bubmiorexa LIOK
https://m.edsoo.ru/7f42865a

69 Pemenue cucrem ypaBHEeHU Bubmiorexa LIOK
https://m.edsoo.ru/7f4287d6

70 Pemenue cucrem ypaBHEHUI

71 Pemenue cucrem ypaBHeHHI

. " bu6mmorexa [IOK
72 KonTponbHas pabota no teme "JIuHeliHble ypaBHEHUS https:/m.e dscl)_f).ru 178421044
73 Koopaunara Touku Ha npsiMoi Bubmiorexa LIOK

https://m.edsoo.ru/7f41de76
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bu6mmorexa [IOK

7 HHeII0BbIe MPOMErKy TRt https://m.edsoo.ru/7f41dff2

75 UucioBble IPOMEKYTKH

76 PaccTosinue Mexay 1ByMsl TOUKaMHU KOOPJIMHATHOM MIPSIMOM

77 PaccrosiHne Mex 1y 1ByMsI TOUKaMH KOOPAVMHATHOW MPSMON

78 [TpsimoyronbHas cucTeMa KOOPAWHAT Ha MIIOCKOCTH Bubmiorexa LIOK
https://m.edsoo.ru/7f41el6e

79 [IpsamoyronbHas cucTeMa KOOPJMHAT Ha TNIOCKOCTH bubmiorexa LOK
https://m.edsoo.ru/7f41e42a
bubnnorexa [JOK

80 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTaMH https:/m.c dscl)_f).ru 176416808

81 [Tpumeps! rpadukoB, 3a1aHHBIX HOPMyIIaMU Bubmiorexa LIOK
https://m.edsoo.ru/7f41ed80

2 Bcepoccuiickas mpoBepounas padota. [Ipumeps rpadukos,

3aJJaHHBIX (opMyTIaMu

83 Yrenue rpaMKoB peallbHBIX 3aBUCUMOCTEH Bubmiorexa LIOK
https://m.edsoo.ru/7f41ea24

84 Urenue rpaMKoB pearbHbIX 3aBUCUMOCTEH
bubanorexa [JOK

85 Honsrue ymim httns://m.edscl)_f).ru/7f4lef06

86 I'padux GpyHkunm

87 CaoiicTBa QyHKIIUN bubmiorexa HOK
https://m.edsoo.ru/7f41f078

. . bu6mmnoreka [IOK
88 Cofictsa pymicuuit httns://m.edscl)_f).ru/7f4lf1 fe
89 Jlunelinas QpyHKUIUSA Bubmiorexa LIOK

https://m.edsoo.ru/7f427282
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bu6mmorexa [IOK

90 Jlnefias pyHKuis ! https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka TuHEHHON QyHKIIH 1 Brubmiorexa LIOK
https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TuHEHHON QYyHKIIUU 1
93 I'paduk pynkumn y =[x| 1
94 I'padux pynkumm y =[x| 1
bubnuoreka [IOK
95 Koopamsiatet i rpagpuici. Oy ! https://m.edsci.ru/7f41f50a
96 Konrponsnas padora no teme "KoopaunaTsl 1 rpaduku. | bubnnorexa [JOK
Oyukmn" https://m.edsoo.ru/7f41{f50a
97 [ToBTOpEHNE OCHOBHBIX MOHATUI M METOJIOB Kypca 7 Kiacca, |
000011IeHNe 3HaHUH
08 [ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB Kypca 7 Kiacca, | bubmuoreka [JOK
0000111eH1Ee 3HAHUI https://m.edsoo.ru/7f42932
bubnnorexa [JOK
99 [TpomesxyTodHasi KOHTPOJIBbHAs paboTa 1 https:/m.c dscI;E).ru 7842960
100 IToBTOpEHNME OCHOBHBIX IIOHATHN U METOAOB Kypca 7 Kjacca, 1 bu6nuoreka [IOK
000011eHNEe 3HAHUN https://m.edsoo.ru/7f42a0e0
101 [ToBTOpEHME OCHOBHBIX MOHATUI U METOJIOB Kypca 7 Kiacca, |
0000111eHNEe 3HAHU
102 IToBTOpEHNE OCHOBHBIX IIOHATHHA U METOAOB Kypca 7 Kiacca, | bubnunorexa [JOK
000011eH1E 3HAaHUH https://m.edsoo.ru/7f42a27a
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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8 KJIACC

KoanyecTBO 4acoB

Ne Tema ypoka KoHTpoabHbIe JJIeKTPOHHbIe N (ppoBbIE
n/n Bcero paGoTEI o0pa3oBaTe/bHbIE pecypchl
1 KBanpaTHblii KOpeHb U3 YHCIIa 1 bubmmorexa HOK
https://m.edsoo.ru/7f42d452
bubnnorexa HOK
2 [TonsiTrie 06 MppaLlOHAILHOM YHUCIIE 1 https://m.e dscI)-E).ru 742 cann
JlecaTnunble MpUOIMKEHUS UPPALIMOHATBHBIX YHCET 1
4 JecsaTuunble NpUOTMKEHUS UPPALMOHABHBIX YHCEI 1
5 Juarnoctuueckas KOHTpOJbHas padboTa. | |
JlelicTBUTENBbHBIC YKCIIA
6 CpaBHEHME 1eWCTBUTENIbHBIX YUCEI 1
7 CpaBHEHHE NENUCTBUTENBHBIX YHACEIT 1
8 Apudmerndeckuil KBaapaTHBII KOPEHb 1
9 VYpaBHeHue BUaa X* = a 1
10 CpoiicTBa apuMeTnyecKux KBaJpaTHbIX KOpHEN 1 bubmiorexa LIOK
https://m.edsoo.ru/7f42d862
11 CBoiicTBa apupMeTHUECKUX KBAJPATHBIX KOPHEH 1 bubnmorexa HOK
https://m.edsoo.ru/7f42d862
12 [IpeobOpazoBaHKe YNCTOBBIX BEIPAKECHHM, COACPIKALITUX | bubnuoreka [JOK
KBaJpaTHBIE KOPHHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHye YMCIOBBIX BBIPAXKEHUH, COAEPIKAIINX | bubnnorexka [JOK
KBaJIpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [TpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUH, COIEPIKAIINX 1 bubmuoreka [IOK
KBaJ[paTHbIC KOPHU https://m.edsoo.ru/7f42e0be
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[IpeoOpa3oBaHue YHCIOBBIX BBIPAXKEHUN, COJEPIKALIIIX

bu6mmoreka [IOK

15 KBaJpaTHBIE KOPHU https://m.edsoo.ru/7t42¢262
16 CrelneHsn ¢ IeILIM II0Ka3aTeIeM bubmorexa HOK
https://m.edsoo.ru/7f4354a4
CrannapTHas 3anuch yncia. Pasmepsl 00beKTOB
17 OKpY>KaroIiero Mupa (0T 3J1€MEHTapHBIX YaCTHIL JI0 bubnmnoreka [JOK
KOCMHMYECKUX OOBEKTOB), JNINTEILHOCTh MPOLIECCOB B https://m.edsoo.ru/7f436098
OKPY>KaloIlleM MHUpe
18 CBoiicTBa CTENEHH C LIEJIBIM MOKa3aTeIeM bubmmorexa HOK
https://m.edsoo.ru/7f435648
19 CBOIiCTBa CTETIEHH C IIEJIBIM TTOKa3aTelieM bubmioreia LIOK
https://m.edsoo.ru/7f435648
20 CBOICTBA CTEIIEHH C IIEJILIM ITOKA3aTEIEM bubmorexa HOK
https://m.edsoo.ru/7f435648
21 CBoiicTBa CTENEHH C LIEJIBIM MOKa3aTeIeM bubmmorexa LOK
https://m.edsoo.ru/7f43599a
22 CBOICTBA CTEIIEHHU C LIEJILIM IIOKA3aTEIEM bubmorexa [TOK
https://m.edsoo.ru/7t435ed6
23 KBanpaThslil TpéxueH
24 KBanpatubiii TpéxuiieH
25 Pasnoxenne kBagpaTHOro TpEXUaeHa Ha MHOKUTEIN Bubmmorexa HOK
https://m.edsoo.ru/7f42fd38
26 Pa3nokeHne KBaJpaTHOTO TPEXUIEHA HA MHOKUTEIH bubmiorexa IOK
https://m.edsoo.ru/7f42fd38
7 KonTponbhas pabota no tTemam "KBajpaTHble KOpHHU. bubanorexka [JOK
Crenenn. KBagparusiii TpexuneH" https://m.edsoo.ru/7t42ec80
28 Anrebpanueckas 1poob bubmmoreka [IOK
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https://m.edsoo.ru/7f430382

I[OHyCTI/IMLIC 3HA4YCHHUA IICPEMCHHBIX, BXOAIIUX B

29
anreOpandecKkre BhIpaKeHUs
30 JonycTimble 3HaYeHHsI TIEPEMEHHBIX, BXOIAIINX B
anredpanvecKue BbIpasKeHUs
. . bubnunoreka [IOK
31 OcHOBHOE CBOMCTBO aJireOpanuecKoi 1podu https://m.c dsi.ru 17643086
. bubmorexa LIOK
32 Coxparnerne apodeii https://m.edsoo.ru/7f430a8a
. Bubnuoreka [IIOK
33 Coxpatierte podeit htms://m.edsci.ru/7f430f44
. bubnumoreka [JOK
34 Coxpamerne apodeii httns://m.edsi.ru/7f430f44
35 CrnoxeHue, BBIYUTAaHUE, YMHOKEHHE U JIeJICHUE bub6muoreka [IOK
anreOpandeckux aApooeit https://m.edsoo.ru/7f43128c
16 CroxeHue, BBIYUTaHUE, YMHOXKEHUE U JICJICHUE but6mmoreka [{OK
anredpandecKux apobei https://m.edsoo.ru/7t4315c0
37 CrnoxeHue, BBIYUTAaHUE, YMHOXKEHUE U JCIICHHE bubmmoreka [JOK
anreOpandeckux apodeit https://m.edsoo.ru/7{4318c2
13 CrnoxeHue, BBIYUTAaHUE, YMHOKEHHE U JIeJIeHUE bubnuoreka [IOK
anredpandeckux apooeit https://m.edsoo.ru/7f431a20
19 [Ipeobpa3oBaHue BbIpaXeHH, CoepKaluX bu6muoreka [IOK
anredpandeckue Apoou https://m.edsoo.ru/7t43259c¢
40 [TpeoOpa3oBanue BEIPAKEHUN, COACPIKAIINX bubmmoreka [IOK
anredpanveckue 1poou https://m.edsoo.ru/7f432736
41 [Ipeobpa3oBaHue BbIpaX)EHH, COIEPIKALTUX bubmuoreka [IOK

anreOpandeckue Apoou

https://m.edsoo0.ru/7432736
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bu6mmoreka [IOK

42 Kontponbnast pabota mo teme "Anredpandeckast Apoos" https:/m.edsoo rw/7f431d36
43 KBanpatHoe ypaBHeHHE Bubmorexa LIOK
https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHUE Bubmiorexa LIOK
https://m.edsoo.ru/7f42eela
45 HenonHoe kBasipaTHOE ypaBHEHUE bubmiorexa LOK
https://m.edsoo.ru/7f42eela
46 ®opMya KOpHEU KBapaTHOIO YPaBHEHHUS bubmmorexa HOK
https://m.edsoo.ru/7f42£158
47 dopmyna KOpHEH KBapaTHOTO YpaBHEHUS Bubmiorexa LIOK
https://m.edsoo.ru/7f42{36
48 dopMyna KOpHEW KBaPaTHOTO YPaBHEHHUS Bubmiorexa LIOK
https://m.edsoo.ru/7f42f5a4
bubnuoreka [JOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bubmuorexa [JOK
>0 Teopema Buera httDs://m.edsi.ru/7f430076
51 Pemienue ypaBHeHUH, CBOIAIINUXCA K KBaPaTHBIM bubmorexa [TOK
https://m.edsoo.ru/7f43¢c542
5 AIMUHUCTpAaTUBHAS KOHTPOJIbHAs paboTa. Pemenue bubnmnorexa [JOK
ypaBHEHH, CBOJAIINXCS K KBaJIPaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme 1poOHO-palMOHATBHBIC YPaBHEHUS bubmmorexa OK
https://m.edsoo.ru/7f4328c6
54 [Ipocreiimume qpoOHO-pallnOHATbHBIE YPaBHEHUS bubmiorexa LIOK
https://m.edsoo.ru/7f432b6e
55 PeleHne TeKCTOBBIX 3a71a4 € IIOMOILBIO KBaJPaTHBIX bubmuoreka [IOK
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ypaBHEHUM https://m.edsoo.ru/7t42{75¢c
56 Pemennie TeKCTOBBIX 3a7ja4 ¢ IOMOIIBbIO KBAaJPAaTHBIX bubnuoreka [IOK
ypaBHEHHHA https://m.edsoo.ru/7f42{8{6
57 Kontponbnas pabota mo teme "KBanpaTHbie bubnuoreka [JOK
ypaBHeHUS" https://m.edsoo.ru/7t430112
JInneliHOE ypaBHEHME C IBYMs IEPEMEHHBIMU, €TI0
58 rpaduK, IpUMephl pelIeHNs YpaBHEHUH B IEJIbIX
quciax
JIuneliHOEe ypaBHEHME C 1BYMs IEPEMEHHBIMU, €TI0
59 rpaduK, IPUMEPHI PELICHUS] YPABHEHUH B LIEJIBIX
quciaax
JIuneiiHOe ypaBHEHUE C IBYMS IEPEMEHHBIMHU, €T0
60 rpaduK, IpUMEpHI PELICHUs] YPaBHEHUH B LIEJbIX
quciaax
61 Pemienue cucrem AByX JIMHEHHBIX YPABHEHUMN C IBYMSI
[IEPEMEHHBIMU
2 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUH C JBYyMs
NIepEMEHHBIMU
63 Pemenue cucrem 1ByX JIMHENHBIX YPABHEHUM C ABYMsI
IIEPEMEHHBIMU
64 [Ipumepsl penieHnsi CUCTEM HEJIMHEHHBIX YPaBHEHUM C
JByMsl IEPEMEHHBIMU
65 IIpuMepsl penieHus: CUCTEM HEJTMHENHBIX YPABHEHUH C
JIByMsI IEpEMEHHBIMU
I'paduueckas UHTEpIIpeTALIUS YpaBHeHPIfI C I[BE/'MSI Bumiorexa LIOK
66 IIEPEMEHHBIMH U CUCTEM JINHENHBIX YPAaBHEHUH C IByMS

NEPpCMECHHBIMU

https://m.edsoo.ru/7f43d6d6
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I'padmueckas uHTEpIpETaLIUsl yPABHEHUS C IBYMS

67 - : but6mmoreka [{JOK
IIEPEMEHHBIMH U CUCTEM JINHEHHBIX YPAaBHEHUH C IBYMs https://m.edsoo.ru/7f43d6d6
IIEPEMEHHBIMU

68 PemeHne TeKCTOBBIX 3a71a4 € IOMOILBI CUCTEM
YpaBHEHUU

69 Pemnennie TEKCTOBBIX 3a7ja4 C TIOMOILBIO CUCTEM
yYpaBHEHUHU

70 Pemenne TekCTOBBIX 33714 € TOMOIIBK CUCTEM
ypaBHEHUI

71 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

72 YucnoBele HEPABEHCTBA U UX CBOMCTBA

73 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON

74 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN U UX bu6mmoreka [IOK
pelieHue https://m.edsoo.ru/7f42¢692

75 JIvHeitHbIe HEpaBEHCTBA C OJJHOM MTEPEMEHHOMN U UX bubmuoreka [JOK
peniecHue https://m.edsoo.ru/7f42¢840

76 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOM U UX
peuieHue
CucreMbl TMHENHBIX HEPABEHCTB C OAHOM IIEPEMEHHON bubmuoreka [IOK

77
U UX pelIeHue https://m.edsoo.ru/7f42cb88
CucTteMbl TMHEWHBIX HEPABEHCTB C OJJHON MEPEMEHHOMN bubnuoreka [JOK

78
U UX pelieHne https://m.edsoo.ru/7f42cd2c

79 CucreMbl TMHEMHBIX HEPABEHCTB C OJHON IIEPEMEHHOM
U UX pelleHue

20 N300pakeHue pereHus TMHEHHOr0 HEpaBEHCTBA U UX bubmuoreka [IOK
CHCTEM Ha YHCJIOBOM MPSIMOI https://m.edsoo.ru/7f42c9e4

81 N3o0pakeHune pemeHns TUHEHHOTO HEPABEHCTBA U UX bubmuoreka [JOK
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CUCTEM Ha YHMCIIOBOM IPSIMOU

https://m.edsoo.ru/7f42¢9e4

Konrponsnas padora no remam "HepaBeHcTBa.

82 .
Cucremsbl ypaBHeHUI"
bu6mmoteka [{IOK
83 Honsrue dynicuun https://m.edsi.ru/7f433c12
%4 OO0nacTh onpeneIcHusI © MHOKECTBO 3HAYCHUN bubnuorexa [JOK
byHKITUU https://m.edsoo.ru/7f433d84
85 Bcepoccuiickas nmpoepounas pabota. CriocoObt
3aaHus QyHKIUN
86 I'paduk dynxmmm
87 CaoiicTBa (yHKINH, UX OTOOpaKEHUE HA TpauKe
88 Urenue u noctpoeHue rpadukoB GyHKIUI
29 [Tpumeps! rpa@uKoB QYHKIHM, OTpaXKarolUX peaabHble
MIPOLIECCHI
90 @DyHKIMH, OTMUCHIBAIONINE MPSMYIO B 00paTHYIO bubnmoreka [JOK
MPONOPIMOHATIBHBIE 3aBUCUMOCTH, HX Tpa(UKH https://m.edsoo.ru/7f434bbc
91 I'unep6oma
bubnuorexa [JOK
92 Funepbona httns://m.edscli).ru/7f4343e2
bubnmnoreka [JOK
93 Ipadux pymrin y =x* httos://m‘edscl)lo.ru/7f434572
94 DYHKIUU y =X2, Y =“x3, y=VXx,y=x; rpeuubnqecxoe bubnuoteka [JOK
pellIeHrEe YpaBHEHUH M CHCTEM YpaBHEHUI https://m.edsoo.ru/7f434d38
95 IToBTOpEHNE OCHOBHBIX IIOHATHA U METOAOB KypCOB 7 U bubnnorexa [JOK
8 KJ1accoB, 0000IICHIE 3HAHMI https://m.edsoo.ru/7f4371aa
96 [TpoMexyTouHast KOHTPOJIbHAs paboTa buomorexa HOK

https://m.edsoo.ru/7f434eb4
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[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB KypPCOB 7 U

7 8 Kiraccos, 00001IEHNE 3HAHUI !
08 IToBTOpEHNE OCHOBHBIX IIOHATUH U METOAOB KypCOB 7 U 1 bubmmoreka [IOK

8 Ki1accoB, 0000IIIeHNE 3HAHNIT https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHATHUIA U METOJIOB KYPCOB 7 U 1 bubmuorexa [JOK

8 KaccoB, 0000IIIeHNE 3HAHUI https://m.edsoo.ru/7f437510
100 IToBTOpEHNE OCHOBHBIX IOHATHA U METOA0B KypCOB 7 U | bubaunorexa [HJOK

8 KaccoB, 0000IICHNE 3HAHUMI https://m.edsoo.ru/7f4376b4
101 IToBTOpEHNE OCHOBHBIX IIOHATUHA U METOAOB KypCOB 7 U 1 bubmuoreka [IOK

8 K1accoB, 00001IeHNE 3HAHMUI https://m.edsoo.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX MOHATHUIA U METOJIOB KYPCOB 7 U | bubmuorexa [JOK

8 KmaccoB, 0000IIIeHNE 3HAHUI https://m.edsoo.ru/7f437858

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102

32


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

9 KJIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4yacoB

KonTpoubsn

Bcero
ble padoThI

DJIeKTpPOHHbIE U (POBLIE
o0pa3oBaTejibHbIE

pecypchl

ParmonanbHele yncia, UppalvoOHaAIbHbIE YHCIIA, KOHEYHbIE
1 OECKOHEYHBIE IECATHYHBIE IPOOH

MHO0XeCTBO NEHUCTBUTENBHBIX YHCEN;, NEHCTBUTEILHEIC
Yucia Kak 0ECKOHEUYHBIC IECATHYHBIE TPOOH

B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM
JNEUCTBUTENLHBIX YUCET U MHOKECTBOM TOUEK
KOOPJIMHATHOW MPSIMOM

CpaBHeHUE IeHCTBUTENBHBIX YUCell, apuMeTndecKue
NENUCTBUS C NEUCTBUTENbHBIMUA YUCIIAMU

Juarnoctuueckas KOHTposbHas padbota. [Ipubnmxénnoe
3HAYEHUE BEIUYUHBI, TOYHOCTH MPUOIIKEHUS

OxpyrieHnue yucen

Oxkpyriienue yucen

[Ipukuaka u orieHKa pe3yIbTaTOB BHIYMCICHHUIN

Neliie BN B e

IIpukuaka u OLIEHKa pPe3yJIbTaTOB BHIYUCIICHUI

[EE N N -

JluneitHoe ypaBHeHue. Penienne ypaBHEeHUM, CBOIAIIMXCS
K JIMTHEUHBIM

bu6nuorex [IOK
https://m.edso0.ru/7{43bf66

11

JIuneiiHoe ypaBHeHuUe. PemieHne ypaBHEHUH, CBOASIIMXCS
K JIMHEHHBIM

12

KBanpaTtHoe ypaBHeHue. Pemienue ypaBHeHMI,
CBOIAIIMXCA K KBaIPpaTHBIM

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

13

KBanpaTtHoe ypaBHenue. Pemienue ypaBHeHHIH,

bu6nmoreka [JOK
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CBOOANINXCA K KBaAPaTHBIM

https://m.edsoo.ru/7f43¢c542

14 bukBanpaTHbie ypaBHEHHUS bubmmorexa HOK
https://m.edsoo.ru/7f43¢3d0
15 bukBagpaTHbie ypaBHEHHUS bubmmoreia OK
https://m.edsoo.ru/7f43¢3d0
16 HpI/IMepI:I peuIeHusl ypaBHEHUHN TPETbEW U YETBEPTOU
CTENEeHEN pa3IoKEeHHUEM Ha MHOKUTENH
17 HpI/IMepI:I pelIeHUsl ypaBHEHUHN TPEThEe U YETBEPTOU
CTENEHEN pa3JI0KEHUEM Ha MHOKUTEH
18 Pemenne npoOHO-paliMOHAIBHBIX YpaBHEHUI bubmmorexa HOK
https://m.edsoo.ru/7f43¢c9b6
19 Pemenue npoOGHO-pallMOHaNbHBIX YPaBHEHUN bubmiorexa LIOK
https://m.edsoo.ru/7f43¢c9b6
20 Pernienune TeKCTOBBIX 3aa4 areOpanyeckuM METOI0M
21 Pemienne TeKCTOBBIX 3a71a4 AIreOpandecKUM METOJIOM
22 Pemenue TeKCTOBBIX 33729 adreOpandecKuM METOIOM
” KontponbHas padoTa o Teme "YpaBHEHUS ¢ OJTHOU
nepeMeHHon"
24 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk Bubmiorexa LIOK
https://m.edsoo.ru/7f43d0b4
25 YpaBHeHHE ¢ AByMS IEPEMEHHBIMU U €r0 TpaduK bubmmorexa HOK
https://m.edsoo.ru/7f43d0b4
26 Cucrema nByx HI/IH"efIHLIX YpaBHEHUH C JIBYMsI
NEPEMEHHBIMU U €€ pelieHue
27 Cucrema 1Byx nI/IH“ei/'IHI,Ix YPaBHEHUH C ABYMS
MIEPEMEHHBIMH U €€ peleHne
28 Cucrema 1ByX JIMHENHBIX YPAaBHEHUH C ABYMsI
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IIEPEMEHHBIMHU U €€ peLIeHUe

Cuctema AByX JMHEHHBIX YPaBHEHUI ¢ ABYMS

29 IIEPEMEHHBIMU U €€ pellIeHUe !
30 Pemenue cucrem AByX ypaBHEHU, OJJHO U3 KOTOPBIX | bubnuoreka [JOK
JUHEHHOE, a IPYyroe — BTOPOH CTENEHU https://m.edsoo.ru/7f43d23a
31 Pemenne cucreM IByX ypaBHEHM, OJHO U3 KOTOPBIX | bubnnorexa [JOK
JUHEWHOoe, a Jpyroe — BTOPOM CTEeNeH! https://m.edsoo.ru/7f43d55a
1 Pemenue cucrem AByX ypaBHEHMI, OTHO U3 KOTOPBIX 1
JUHEWHOE, a Pyroe — BTOPOU CTENEHU
1 PeIJ_Iej-II/Ie CHCTEM JIBYX ypaBHevHHﬁ, OJIHO U3 KOTOPBIX |
JMHENHOE, a IPYyroe — BTOPOM CTENEHU
34 I'paduueckast HHTEpIIpETALIUS CUCTEMBI YPaBHEHUH C 1
JIBYMsI TIEPEMEHHBIMU
35 Pemienune TeKCTOBBIX 33a4 aJlreOpanyeckiumM crnocodom 1
36 Pemrenne TekCTOBBIX 3a71a4 alreOpandecKuM CrIocoOoM 1
37 KonTponbnas padora no teme "Cucremsl ypaBHEHUN" 1
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f43ad5a
40 JInneliHbIe HEPABEHCTBA C OJHON IIEPEMEHHOU U UX 1 bubmuoreka [IOK
pelieHue https://m.edsoo.ru/7f43af08
A1 JIuHeiiHbIe HEPaBEHCTBA C OJHON NEPEMEHHOM U UX | bubnuoteka [JOK
peIIcHHE https://m.edsoo.ru/7t43af08
47 JIuHeliHbIe HEPAaBEHCTBA C OJHON IEPEMEHHON U UX | bubmuorexa [JOK
pelieHue https://m.edsoo.ru/7f43af08
43 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON U 1

UX pelIeHne
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CucreMbl TMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHON 1

44
UX pelIeHHe
45 CucreMbl TMHENHBIX HEPABEHCTB C OAHOM IEPEMEHHON U
UX pellIeHne
46 KBanparHble HepaBEeHCTBA U UX PEIICHUE bubmiorexa OK
https://m.edsoo.ru/7f43b098
47 KBagparHble HEpaBEHCTBA U UX PEIICHUE bubmiorexa LIOK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U X PELLIEHUE bubmmorexa HOK
https://m.edsoo.ru/7f43b5a2
49 KBanpatHble HEpaBEeHCTBA U UX PEIICHUE
50 KBagparHble HEpaBEHCTBA U UX PEIICHUE
51 I'paduueckas MHTEpHIpeTALUs HEPABEHCTB U CUCTEM bubmuoreka [IOK
HEPaBEHCTB C ABYMS IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
5 I'paduueckas uHTEpHIpeTaLUs HEPABEHCTB U CUCTEM
HEpPABEHCTB C IBYMs IEPEMEHHBIMU
53 KonTponsnast pabora no teme "HepaBencrsa"
54 KBanparuunas ¢pyHkuus, e€ rpaduk 1 cBoiicTBa bubmmorexa HOK
https://m.eds00.1ru/7f4396¢6
55 KBanparnunas gynkius, e€ rpaduk u cBoiicTBa E:tfi?/::iiasi(.)riﬁ (439842
56 [Tapabona, KOOpAMHATHI BEPIIMHBI TAPAOOIIBI, OCh bubmmoreka [IOK
CUMMETpUHU N1apaboJIb https://m.edsoo.ru/7f439eb4
57 AIMUHHCTpaTUBHAs KOHTpOJIbHas paboTa. KBaapaTuunas bubnmnorexa [JOK
¢yHkuus, e€ rpaduk U cBOICTBA https://m.edsoo.ru/7f4399b4
58 [TapaGouna, KOOpAMHATHI BEPUIMHBI TAPaOOJIIbL, OCh bubmuoteka [{IOK

CUMMETPHUH TTapadoIIbl

https://m.edsoo.ru/7f43a03a
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[Tapabomna, KOOpAMHATHI BEPIIMHBI TAPabOJIbI, OCh

bu6mmoreka [IOK

> CUMMETpPHUH T1apaboIIbl https://m.edsoo.ru/7f43alac
[Tapabora, KOOpAMHATHI BEPIIMHBI TAPaOOIIbI, OCh bubmmoreka [IOK
60
CUMMETpPHUHU TTapadoIIbI https://m.edsoo.ru/7f43a31e
61 [Tapabomna, KOOpIMHATHI BEPIIMHBI TapabOJIbl, OCh bubmuorexa [JOK
CUMMETpPUHU NapadoJIbl https://m.edsoo.ru/7f43a526
2 [TapaGouna, KOOpAMHATHI BEPUIMHBI Iapa0OJIbl, OCh
CUMMETPUHU NTapadoJIb
63 I'paduxu Gynkumit: y = kx, y = kx + b, y=k/x, y=x3, y=vx,
y=Ix]
64 I'paduku pynkmuit: y = kx, y = kx + b, y=k/x, y=x3, y=vx,
y=Ix|
65 I'padukn pynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx,
y=IX]
66 I'paduxu ynkumit: y = kx, y = kx + b, y=k/x, y=x3, y=vx,
y=Ix]
67 I'paduku pynkmuit: y = kx, y = kx + b, y=k/x, y=x3, y=vx,
y=Ix|
68 I'padukn pynkmmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx,
y=IX]
" " bubnuorexa [IOK
69 KontponsHas padora no teme "®@yHKumu hitps:/m.edsoo ru/7f43abs4
70 TTousTre YnCIOBOM IIOCIEN0BATEILHOCTH bubmorexa TOK
https://m.edsoo.ru/7f43e6¢c6
71 3aianue Mmocae0BaTeIbHOCTH PEKYPPEHTHON (HOPMYJIIOi 1 bubmuorexa [JOK
dhopmyroit n-ro wieHa https://m.edsoo.ru/7f43ebda
72 ApudmeTnueckast U TeOMETpUUYECKast TPOrPECCUu bubnmnoreka [JOK
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https://m.edsoo.ru/7f43ed7e

73 ApudmeTndeckast U TeOMETpHUYECKas IPOrPeCcCUn buomorexa HOK
https://m.edsoo.ru/7f43{3b4
74 dopMyIIbl N-T0 YieHa apUPMETHIECKON U TEOMETPUICCKOM but6mmoreka [JOK
MIPOTPECCHil, CYMMBI TIEPBBIX N YJICHOB https://m.edsoo.ru/7f43f58a
75 @®opMyJIbl N-To YieHa apuPMETUYECKON U FEOMETPUUECKOMN bubnnorexa [JOK
Mporpeccuii, CyMMbI IEPBBIX N WIEHOB https://m.edsoo.ru/7f43ef2¢
76 @DopMyIBI N-TO YiIeHa apuPMETHUECKON 1 TEOMETPHUUECKON bubmuoreka [JOK
MIPOrPecCuii, CYMMBI NEPBBIX N YICHOB https://m.edsoo.ru/7f43{f0c6
77 dopMyIIbl N-T0 YieHa apUPMETHIECKON U TEOMETPUICCKOM bubnuorexa [JOK
MPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB https://m.edsoo.ru/7f43{72¢
73 ®opMyIIbl N-TO YieHa apU(PMETUYECKON U TEOMETPUIECKOM bu6mmoreka [IOK
MPOTPECCUM, CYMMBI MTEPBHIX N YWICHOB https://m.edsoo.ru/7f43{8a0
N3006pakeHne 4ieHOB apuMETHUECKON U
79 T€OMETPUYECKON ITPOrpeCCUil TOUKaMU Ha KOOPAUHATHOMN
TJTOCKOCTH
N3obpaxenue wieHOB apuhMEeTUIECKON 1
80 T€OMETPHUUYECKON MPOTrPECCUil TOUKAaMHU Ha KOOPIUHATHOMN
TJIOCKOCTH
81 JInHENHBIN U SKCIOHEHIUAIBHBIA POCT
82 Cno>xHbI€ MTPOLICHTHI bubmorexa HOK
https://m.edsoo.ru/7f43fe0e
83 CI10KHbBI€ TTPOIEHTHI bubmmorexa [TOK
https://m.edsoo.ru/7f4401a6
%4 KonTponbhas padota no teme "Hucnopbie bubnmnorexka [JOK
MOCIeI0BaATENLHOCTH " https://m.edsoo.ru/7f44048
85 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3aIUs 3HAHUH.
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3anuck, CpaBHEHHUE, IEUCTBUS C NICUCTBUTEIHBHBIMU
YUCIIAMH, YACIIOBAs TIpsiMast

[ToBTOpeHue, 06001IeHNE U CUCTEMATH3aIUs 3HAHUH.

86
[TporeHThI, OTHOIICHUS, IPOTIOPITUN
27 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs 3HAHUH.
Oxpyrienue, npuOIKeHNE, OlleHKa
[ToBTOpeHue, 060061IeHNE U cUCTeMaTH3alus 3HaHUH. bubaunorexa [HJOK
88
Pemienne TekCTOBBIX 3a/1a4 apuPMETHUECKUM CITIOCOOOM https://m.edsoo.ru/7f443b12
[ToBTOpeHue, 06001IeHNE U CUCTEMATH3aIUs 3HAHUH. bubnmnoreka [JOK
89
Pemrenue TeKCTOBBIX 33124 apu(hMETHUECKUM CIIOCOOOM https://m.edsoo.ru/7f443cd4
90 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AINS 3HAHHUM. bu6nuoreka [IOK
Pemrenne TeKCTOBBIX 337124 apU(PMETHIECKUM CITOCOOOM https://m.edsoo.ru/7f443fea
IloBTOpEeHNE, 00O0OIICHNE U CHCTEMATHU3aIIMS 3HAHUI.
01 H 6p 5 i bu6mmoreka [IOK
eo0Opa3oBaHue aNTreOpandecKuX BBIPAXKCHUM,
Peoop P P https://m.edsoo.ru/7f4441ca
JOTTYCTUMbIE 3HAYCHHUS
[ToBTOpeHmMe, 06001IeHNE U CHCTEMATH3aIUs 3HAHUH.
9 1 6p 5 N bubmuorexa [JOK
eo0Opa3oBaHue anreOpandecKuX BBIPAKCHUN,
peobp P P https://m.edsoo.ru/7f444364
JIOITYCTUMBIC 3HAYCHHS
[ToBTOpeHue, 06001IeHNE U CUCTEMAaTH3aIUs 3HAHUH.
93 1 6p 5 . bubmmorexa [JOK
eo0Opa3oBaHue anreOpanyecKux BhIPAXKCHUN,
peobp P P https://m.edsoo.ru/7f444612
JOTTYCTUMbIC 3HAYCHHSI
[ToBTOpeHnue, 06001IeHNE U cUCTeMaTH3aIUs 3HAHUH.
94 1 6p 5 5 bubnuoreka [JOK
eo0Opa3oBaHue anreOpanyecKux BhIPAKEHUH,
peobp P P https://m.edsoo.ru/7f444a94
JIOTTYCTUMbIE 3HAYCHHUSI
[ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIINS 3HAHHM. but6mmoreka [{IOK
95 . .
DYHKIINUU: TOCTPOCHHUE, CBOMCTBA U3YyUYCHHBIX (PYHKITUN https://m.edsoo.ru/7t444¢56
96 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3aIUs 3HAHUH. Bbu6nuoreka [JOK

OyHKIUH: TOCTPOEHUE, CBOWCTBA M3YUECHHBIX (YHKIIUH

https://m.edsoo.ru/7f444144
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[ToBTOpeHue, 060061IeHNE U cUCTeMaTH3alus 3HaHUH. bubnnorexa [HOK
97 . . 1
OYHKIINUU: TOCTPOCHHUE, CBOMCTBA U3YyUYCHHBIX (PYHKITUN https://m.edsoo.ru/7f44516a
[ToBTOpeHue, 06001IeHNE U CUCTEMATH3aIUs 3HAHUH. bubnmoreka [JOK
98 . . 1
OyHKIUH: TOCTPOEHHUE, CBOWCTBA M3YUCHHBIX (YHKINH https://m.edsoo.ru/7f4452e6
99 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITNS 3HAHHM. | bubnuoreka [IOK
I'paduueckoe penieHre ypaBHEHUN U UX CUCTEM https://m.edsoo.ru/7f445516
100 [ToBTOpeHme, 0600IIEHNE U CUCTEMATH3AINS 3HAHUM. |
I'paduueckoe pemeHne ypaBHEHHI U UX CUCTEM
101 HTorosast KOHTpOJbHAs paboTa 1
102 O060061eHre U cucTeMaTu3alus 3HaHu| 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

7 KJIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOIM
NpoOBEPSIEMOro .
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTarTa
1 Uucna v BBIYUCIEHUS
. BbInonHATE, codyeTas yCTHbIE U MUCbMEHHBIE NMPUEMBI, apu(MeTHIecKue
. JENCTBUS C pallMOHAJIbHBIMU YHCIIAMU
HaxoauTpe 3Ha4Y€HUS YMCIIOBBIX BBIPAKEHHM, IPUMEHATh pa3HOOOpa3HbIe
1.2 crocoObl M TPUEMBI BBIYMUCICHHUS 3HAYEHUN JPOOHBIX BbIPAXKEHU,
coJiepKalmx oObIKHOBEHHbIE U AECATUYHBIE ApOOH
[lepexoauTth 0T 0HOM (OPMBI 3aIMCH YUCEI K APYroi (peodpa3oBbIBaTh
1.3 JECSATUYHYIO 1po0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B
YaCTHOCTH, B OECKOHEUHYIO AECATUYHYIO IPOOB)
1.4 CpaBHUBATH U YIIOPAOYNBATH PALIMOHAJIBHBIE YNCIIA
1.5 OKpyrasTh yncia
BBINONMHATE NPUKHAAKY W OLECHKY pE3yJbTaTa BBIYUCICHHH, OLECHKY
1.6 3HAQYCHUM YUCIIOBBIX BBIPAKCHUU. BBIMIOIHATE NEUCTBUS CO CTEIEHSIMHU C
HaTypaJIbHBIMU I1I0Ka3aTeIIMU
L7 [IpumensaTs OpU3HAKKW JEIUMOCTH, pPa3joXKEHHWE Ha MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
PemaTps npakTuKoO-OpUEHTHUPOBAHHbBIE 3aa4H, CBS3aHHBIE C OTHOILIEHUEM
13 BEJIMYMH, MIPONOPLHUOHAIBHOCTHIO BEJIMYMH, MIPOLIEHTaMH,
' MHTEPIIPETUPOBATh PE3yJIbTAThl PEIICHUS 3aJa4 ¢ y4€TOM OTpaHHUYEHU,
CBSI3aHHBIX CO CBOWCTBAMHU PACCMaTPUBAEMBIX OOBEKTOB
2 AnrebpanuecKue BHIPaXKESHUS
1 Hcnonp3oBare  anreOpandeckyl0  TEPMUHOJOTMIO W CHMBOJIHKY,
' IPUMEHATH €€ B IPOLIECCe OCBOCHMSI yUeOHOT0 MaTepuana
27 HaxonuTp 3HaueHHs OyKBEHHBIX BBIPQ)KEHUH IIPU 33JaHHBIX 3HAYEHUAX
. IIEPEMEHHBIX
’3 BoemonHATe  mpeoOpa3oBaHMs  LIEJOTO  BBIPAXEHHS B  MHOTOWIEH
' IpUBEIEHNEM NOJOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK
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BrimmomaaTe YMHOXXCHHUEC OAHOYWICHA HAa MHOIOYWICH M MHOI'oO4iCcHa Ha

24 MHOTO4JIEH, IPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI M KBaJipaTa pa3HOCTH
Ocy1ecTBIATh Pa3jIoKEHHE MHOIOWICHOB HAa MHOXHUTEIN C IOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIIEr0 MHOXHTENsI, TPYNITUPOBKU CIIAaraeMBbIX,
npuMeHeHUs1 GOopMyI COKPALIEHHOTO YMHOKEHUS
26 [TpumensaTh NpeoOpa3oBaHUs MHOTOWICHOB MAJISI PEIICHUS Pa3IHMYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX [TPEIMETOB, U3 peabHON MPAKTUKHU
97 Hcnonbp30BaTh CBOICTBA CTENEHEH ¢ HAaTypaJbHBIMH IIOKa3aTEIsIMHU IS
' npeoOpa30BaHUs BBIPAXKEHUN
3 YpaBHEHMS U HEPABEHCTBA
Pemrate nuHEHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, IPUMEHSS ITPaBUiIa
3.1 IEpexo/ia OT UCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. lIpoBepsTs,
SBJISIETCS JIU YUCIIO KOPHEM YpaBHEHUS
19 [IpumensTs rpaduueckre METObI IPH PELICHUH JIMHEHHBIX YPaBHEHUN U
' UX CUCTEM
33 [TonOupars npuMmepbl map 4ucen, SBISIOMUXCA PELIeHHEM JIMHEHHOro
' YpaBHEHHUS C ABYMs [IEPEMEHHBIMU
Ctpouth B KOOPAMHATHON IJIOCKOCTH TpadUK JIMHEHHOrO YpaBHEHHUS C
34 JBYMsl IE€PEMEHHBIMH; TOJb3YyACh TIpaUKOM, MPUBOAUTH IPUMEPbI
pelIeHNs ypaBHEHUS
35 Pematp cucreMsl IByX JUHEMHBIX YPAaBHEHHUH C ABYMsI IEPEMEHHBIMU, B
' TOM 4HcJe rpadu4ecKu
CocTaBnsiTh M pemarh JUHEHMHOE ypaBHEHUE WM CHUCTEMY JIMHEHHBIX
3.6 YPaBHEHUI IO YCJIOBHUIO 3a/ladd, UHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJTy4YEeHHbIN pe3yabTar
4 Koopaunats! u rpaduxu. OyHKIun
N300paxkaTh Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOLIUE
4.1 3alaHHBIM KOOpJIMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbl, 3alMCHIBATh
YHCIIOBBIE TPOMEXKYTKH Ha alre0pandeckoM sI3bIKe
4.2 OTMeuaTh B KOOPJAMHATHOM IIIOCKOCTH TOYKH 10 3aJaHHBIM KOOpIMHATAM
4.3 Crpouts rpaduxu TuHeHHBIX QyHKIMNA. CTpouTs rpaduk GyHKIUU y = [X|
OnwuceiBaTh € TOMOLIbIO (YHKUMH M3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMUYMHAMHU: CKOPOCTb, BpPEMs, PACCTOSTHHE, IEHY, KOJWYECTBO,

CTOUMOCTD, IPOU3BOAUTCIIBHOCTDH, BPEMA, 00BEM pa6OTBI
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4.5

Haxonuth 3HaueHre GyHKIUU 0 3HaYEHUIO €€ apryMeHTa

4.6

[Tonumars rpaduueckuii criocod MpeICTaBICHAS U aHATN3a HH(POPMAIIUH,
U3BJICKaTh M MHTEPIPETUPOBATh WHPOPMALUIO U3 TPAPHUKOB peallbHBIX

MPOLIECCOB U 3aBUCUMOCTEM

8 KJIACC

Kox
NpoBEPsSIEMOro
pe3yJibTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl OCBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOT0 00111er0 00pa3oBaHus

1

Yucia ¥ BEIYMCIIEHUS

1.1

Hcmonp30BaTh HavallbHBIE MMpEaACTaBJICHUA O MHOKCCTBE I[GﬁCTBHTGJ'ILHBIX
qucesl Uil CpaBHCHUA, OKPYIJICHUSA U BI;I‘II/ICJICHPlﬁ, I/I306pa)I(aTb

JICHCTBUTEIIBHBIE YHCIIA TOYKAMU Ha KOOPJAMHATHOMN NPSIMOU

1.2

[IpuMeHsATh TOHSATHE ApUPMETHIECKOTO KBAIPATHOTO KOPHS, HAXOAUTh
KBaJpaTHbIE KOPHHU, HCIOIb3ysl MNPH HEOOXOJUMOCTH KaJbKYJATOP,
BBITOJIHATh TNPEOOpPA30BaHMs BBIPAKEHUH, COJEpKAIINX KBaJpaTHbIC

KOPHHU, UCTIOJIB3YS CBOMCTBA KOPHEM

1.3

Hcrnoap30BaTh 3alIMCH OONIBIINX M MaJIbIX YMCET C TOMOIIBIO ACCATUYHBIX

npobeii u creneneit yucna 10

AnrebpanuecKue BbIPAKCHUS

2.1

IIpruMeHATh TOHATHE CTENEHW C LENbIM I0KA3aTEIEM, BBIIOJIHATh
npeoOpa3oBaHMsl  BBIPAXKEHUW, COJEPKAIMMX CTENEHH C  IEJBIM

IIoKa3aTcjiem

2.2

BreimonaaTs TOXICCTBCHHBIC Hp606pa3OBaHI/I$I palluOHAJIBHBIX Bpra)KeHI/Iﬁ
Ha OCHOBC IIpaBHJI I[GI\/'ICTBPII\/'I HaJ MHOro4wjicHamMu H aﬂFe6pqueCKI/IMPI

Ipo0sIMU

23

PaCKJ'IaZ[BIBaTB KBa,Z[paTHBIfI TpéX‘lJ'ICH Ha MHOXXUTCIIN

24

[TpumensTh peoOpa30BaHUs BHIPAKEHUN IJIS1 peLIeHHs] pa3IMYHbIX 3314

U3 MAaTEMaTUKH, CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKHU

YpaBHEHUs U HEPABEHCTBA

3.1

Pemate J'II/IHCI‘/’IHHG, KBaJAPATHLIC YPABHCHUA U pAllMOHAJIbHBIC YPABHCHUA,

CBOJSIMECS K HUM, CUCTEMBI IByX YPaBHEHHUH C IBYMsI IEPEMEHHBIMU

3.2

IIpoBOANTE MPOCTEMIINE UCCIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM,
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B TOM 4HCI€ C MpUMEHEHHEM TIpadUyecKux IpeacTaBICHUI
(ycTaHaBiIMBaTh, IMEET JIM YpaBHEHUE WM CHCTEMa YPaBHEHU peleHus,

€CJIM UMEET, TO CKOJIbKO, U Ipoyee)

3.3

[TepexouTh OT CIIOBECHOU (HOPMYJIIMPOBKH 3a7auu K €€ anreOpandecKou
MOJIEJI C TIOMOIIBbIO COCTaBJICHHS YPaBHEHUS WM CHCTEMbl YpaBHEHHIA,
HHTCPIIPETUPOBATL B COOTBETCTBUM C KOHTCKCTOM 3aJadu HOqueHHLIﬁ

pe3yiibTaTt

34

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JII CPAaBHEHMS, OLICHKH,
pelaTh JUHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOW M UX CHCTEMBI,
JaBaTh TpadUuecKyl0 MIUTIOCTPAIIMI0 MHOXKECTBA PEILICHUI HEpaBEHCTBA,

CHUCTCMbI HCPABCHCTB

DOyHKIMHU

4.1

[ToHuMaTh U UCIIONB30BaTh (DYHKIIMOHAIBHBIC IOHATHS U SI3bIK (TEPMHHBI,
CUMBOJINYECKHE OOO3HAUEHHUA), OINpeAesaTh 3HaueHHe (YHKIUU IO

3HAYEHUIO apTyMEeHTa, ONPeNIeNIATh CBOUCTBA (PYHKIUH 110 €€ TpaduKy

4.2

Ctpouts rpaduku 3JeMeHTapHBIX (PYHKIMHA BHJIA:
k . o
y =, y=kix ,y=x’,y =X°, y = [X|, ONHCBIBATh CBOHCTBA YHCIOBON

¢byHKuMu 1o e€ rpaduxy

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Yucia U BEIYMCIIEHUSA

1.1

CpaBHI/IBaTL " ynopsaaounuBaTh palfluOHAJIbHBIC U UPPALIMOHAIIBHBIC YHCJIa

1.2

BoimmonusaTe apudmeTnueckue NEWCTBUS C pPalMOHAIBHBIMH YHCIaMH,
coueTasi YCTHbIE U TMUCHMEHHBIC MPHUEMBI, BBIIOJHATH BBIYUCICHUS C

HppauoOHaJIbHBIMU YHUCJIaMHU

1.3

Haxogute 3HauyeHUs CTEIIEHEH ¢ OCJIbIMHU IIOKA3aTCJsIMHU U KOpHeﬁ,

BBIYUCIIATH 3HAYCHHUA YHCJIIOBBIX BprEl)KCHI/II\/'I

1.4

OprrJ'IHTB ﬂeﬁCTBHTeHBHBIe YucCiia, BBIIIOJHATH IPUKUIAKY PE3yJibTaTa

BLIQHCHCHHﬁ, OLICHKY YHUCJIOBBIX BLIpa)KCHI/Iﬁ
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YpaBHEHHMs 1 HEPABEHCTBA

2.1

Pewats nuHelHbIE U KBaJpaTHbIE YPABHEHUs, YPAaBHEHUS, CBOASIIMECS K

HUM, NIPOCTENIINE TPOOHO-pallMOHAIbHbBIE YPaBHEHUS

2.2

Pemartes cuctemsl ABYX JIMHEWHBIX ypaBHeHI/Iﬁ C ABYMs NCPECMCHHBIMU U
CUCTCMBI IBYX ypaBHeHI/IfI, B KOTOPBIX OJHO YPAaBHCHUC HC ABJIACTCA

JIMHEUHBIM

23

PemaTte TEKCTOBBIE 3a7aud anreOpandecKuM CHocOOOM C TIOMOIIIBIO
COCTaBJICHUS YPAaBHEHUsS WIH CHUCTEMBI JIBYX YPaBHEHHH C JABYMS

NEPEMEHHBIMU

24

IIpoBOANUTE NMpPOCTEHIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM ypaBHEHUM,
B TOM 4YMCJIE€ C NPUMEHEHHEM IpaUuecKUX MpeacTaBIeHUll (Hampumep,
YCTAaHABJIMBATh, UMEET JIM YPABHEHHUE WM CUCTEMA YPABHEHUH PELICHUS,

€CJIM UMECT, TO CKOJ'IBKO)

2.5

Pemrate nmHeitHbIE HEPABCHCTBA, KBAAPAaTHBIC HCPABCHCTBA, I/I306pa)I(aTI)
pCeIICHUC HCPABCHCTB Ha YHCIO0BOM HpﬂMOfI, 3alMUCbIBaTh PCHICHUC C

IIOMOIIbIO CUMBOJIOB

2.6

Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPaBEHCTB,
BKJTIOYAIOIME KBAJPaTHOE HEPAaBEHCTBO, M300paXkaTh PEIICHUE CHUCTEMBI
HEPAaBEHCTB HA YMCJIOBOM MPSIMOM, 3alUChIBaTh PEUIEHHE C MOMOILBIO

CHMBOJIOB

2.7

Hcnonbs30BaTh HEpAaBEHCTBA IIPU PEILICHUM PA3JIMYHBIX 3a1a4

DOyHKIMHU

3.1

Pacrnio3HaBaTh (yHKIMM W3y4EeHHBIX BUIOB. [10Ka3bIBaTh CXEMATHUYECKH
pacnojoXeHne Ha KOOPJMHATHOHM IUIOCKOCTH rpaduKoB (YHKIUH BUjaa:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYEHUI

K02(pPHUIIMEHTOB, ONTUCHIBATh CBOMCTBA (hYyHKITHIA

3.2

IToka3pIiBaTh CXE€MaTHYECKH pacIioJIOKCHUEC Ha KOOp,Z[I/IHaTHOI\/’I IJIOCKOCTH

rpadukoB QyHKIUH BUIa y = VX, y = |X| ¥ ONMCHIBaTh CBOCTBA (DyHKIMN

33

Ctpouts 1 n300paxarh cxeMaTHUeCKH rpauKu KBaApaTUYHBIX (QYHKIIH,

OIKCBIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIMNA O UX TpaduKam

34

Pacno3naBate kBagpaTtuuHyto (QyHKIMIO 10 (opmyne, TPUBOIUTH

OpUMEpPbl  KBAaJIPAaTUUHBIX (DYHKUIUH U3 peanbHOM KHU3HM, (PU3MKH,
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T€OMETPHUH

4 Apudmerndeckas 1 reoMeTpuIecKas Iporpeccuu
1 Pacrnio3HaBaTh apu(pMETHUYECKYI0O M TE€OMETPUYECKYI0 MPOTrpPecCHUu IpH
' pasHbIX crioco0ax 3aJaHus
BbINONHATE BBIYMCIEHHS C MCIOJAB30BaHMEM (GOpPMYJd 71-ro  4ieHa
4.2 apu(MeTHYECKOW M TeOMETPUYECKOM MpOorpeccuid, CyMMBbI MEPBBIX h
YJIEHOB
13 N300pakaTh 4i€Hbl MOCIENOBATEIbHOCTH TOYKAMH Ha KOOPIMHATHOM
' IUIOCKOCTH
Pemate 3aaun, cBA3aHHbIE C YUCIOBBIMU MOCJIEOBATEILHOCTAMH, B TOM
4.4 quciae 3aJjaud U3 peajbHOM JKU3HU (C HCHOJIb30BAHHMEM KallbKYJIATOpA,

U(PPOBBIX TEXHOJIOTHIN)
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INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIIACC
Kox | IIposepsiemMblii 3jIeMEHT COePKAHUSA
1 Yucna v BBIYUCIICHUS
JpoOu 0ObIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OAHOM (OpPMBI 3arucH Apodeit K
1.1 | apyroii. IloHsTHe palMOHAIBHOTO 4YHCIA, 3alMCh, CPABHEHHUE, YMNOPSAOUYMBAHHUE
palOHaIbHBIX YUCEI

15 Apudmerndeckue IeHCTBUA C palUMOHANbHBIMM 4uciaaMu. Pemienue 3amad w3
' peasIbHOM MPAKTUKK HA YacTH, Ha IpOOH

13 CreneHb ¢ HaTypaJbHBIM ITOKA3aTeNIeM: OIpe/iesieHue, MpeoOpa3oBaHne BhIPaKEHUI
. Ha OCHOBE OIIPEJEIICHHs], 3aIIUCh OOJIBIINX YHCET

14 [TpoueHTsl, 3amuch NPOLEHTOB B BHJE JIpoOM W IpoOM B BHJAE MPOIEHTOB. Tpu
. OCHOBHBIE 3a/1a4yl Ha MTPOLIEHTHI, PELLIEHUE 3a1a4 U3 PEAJTbHOU ITPAKTUKU

15 IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JIOKEHHE HAa MHOMKUTEIM HATypalbHBIX
" | anmcen

1.6 | PeanbHbIC 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi 1 oOpaTHask TPOTOPIIMOHAIIBHOCTH
2 | AnreOpandeckue BbIpaXKeHUS

Y IlepeMeHHBIE, YHCIOBOE 3HAYCHUE BBIPAKEHUA C IEpEeMEHHOHM. JlomycTUMBbIE
. 3HA4YECHUS IEPEMEHHBIX

27 [TpencraBnenue 3aBUCMMOCTH MEXy BEIMYMHAMU B BUJE (popMyiibl. Beruncienus
. 1o opmynam

2.3 | IIpeoOpazoBaHue OYKBEHHBIX BBIPAXKEHUN, TOXKIECTBEHHO PABHbIE BHIPAKECHUS

2.4 | CBolicTBa CTENEHU C HATYpPaAJIbHBIM IOKA3aTEIEM

5 OpHownensl W MHorowieHol. CreneHb MHOrowileHa. CIlOKE€HUE, BBIYUTAHUE,
' YMHO>KEHHE MHOTO4JICHOB

26 @opMyIbl COKPAIIEHHOIO YMHOMKEHHMs: KBagpaT CyMMbl M KBaJpaT pPa3HOCTH.
' dopmyna pa3HOCTH KBaApaToB. Pas3noxkeHre MHOrO4JIEHOB HA MHOKUTENH
3 YpaBHeHus

11 VYpaBHeHHE, KOpEHb ypaBHEHHUs, IpaBuja MnpeoOpa3oBaHUs  ypaBHEHUS,
. PaBHOCHJIBHOCTb YpaBHEHUN

12 JIuneliHOe ypaBHEHUE C OJTHOM IIEPEMEHHOM, YUCIIO KOPHEH JIMNHEWHOIO ypaBHEHMUS,
' pelieHue JIMHEMHBIX YPaBHEHUI
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13 CocraBiieHne ypaBHEHHH MO YCIOBHIO 33aJauyd. PemieHue TEKCTOBBIX 3amay ¢
. IIOMOUIbIO YPaBHEHUN

3.4 | JluneliHoe ypaBHEHHE C IBYMs IEPEMEHHBIMH U €T0 rpaduk

Cucrema IByX IMHEHHBIX ypaBHEHUH C JIByMs NEpEMEHHbIMU. PemnieHue cucreM
3.5 | ypaBHeHHMI cnocoOOM TMOJCTaHOBKU. I[IpuMepsl pelIeHusi TEKCTOBBIX 3alad C
MIOMOUIBbIO CUCTEM YPaBHEHUN

4 Koopaunate! u rpadpuku. @yHKIMN

4.1 | KoopauHaTta TOUYKM Ha NPAMOM

4.2 | Yncnossle npoMexyTKU. PaccTossHre MeX Ty IBYMS TOYKAMH KOOPAUHATHOM IPSIMOM

43 [IpstmoyronbHast cucteMa KoopauHaTt, ocu Ox u Oy. AGcuucca 1 opinHaTa TOYKU Ha
' KOOPJMHATHOM TIOCKOCTH

44 [Tpumepsl rpadukoB, 3agaHHBIX ¢GopMmyidaMu. YTeHue rpadUKOB peasbHbIX
' 3aBUCUMOCTEN

4.5 | Iounstue ¢pynkumu. I'paduk pynxmun. CoiicTBa pyHKIMN

4.6 | Jluneiinas ¢pynkuus, e€ rpapuk. I'paduk pynkuuu y = [x|

4.7 | I'paduyeckoe penieHre TMHEWHBIX YPAaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUN

8 KUIACC
Kox | IIposepsieMblii 3J1eMEHT COACPKAHMS

1 | Yucna v BBIYUCIIEHUS

. Ksanparueiii kopeHb u3 uncina. [lonstue 06 upparmoHaibHOM yucie. JlecaTuanbie
' NpUOJIMKEHUS. UPPALMOHATIBHBIX YHCET

- CBoiicTBa apu(pMeTHYECKUX KBaJIpaTHBIX KOpHEH W WX TNpPUMEHEHHE K
' peoOpa30BaHUIO YUCIOBBIX BbIPAXEHHUM U BbIYUCICHUSAM. [leficTBUTENbHBIE YHCIIa

1.3 | CremneHb ¢ 11eabIM MokazareseM u e€ cBoiicTBa. CTaHmapTHas 3aluch YnCcia
2 | Anrebpanyeckue BbIpaXKEHUS

2.1 | KBagpaTHblii TpEXUiieH, pa3oKEHUE KBAPAaTHOrO TPEXUIEHA HA MHOXKUTENN

2.2 | Anre6Gpandeckas qpo0b. OCHOBHOE CBOMCTBO alre0pandeckoit 1poou

2.3 | Cnoxxenue, BbIUNTaHUE, YMHOXKECHHUE, JICIICHUE alaredpandeckux apooei

2.4 | PannoHanbpHbIE BBIpAKEHHS U UX peoOpa3oBaHue
3 | YpaBHeHuUs u HEpABEHCTBA

3.1 | KBamparHoe ypaBHeHMe, GopMysia KOpHEH KBaJpaTHOTO ypaBHeHus. Teopema Buera
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3.2 | Pemienue ypaBHEHHH, CBOAAIIMXCA K JMHEHHBIM U KBAIPATHBIM
3.3 | [Ipocreiimue qpoOHO-palliOHAIbHBIE YPAaBHEHUS
I'paduueckas uHTEpHpeTanysi ypaBHEHMH C JABYMS TE€PEMEHHBIMH U CHCTEM
3.4 | nTuHEWHBIX ypaBHEHUN C JBYMsI TEepeMEHHbIMHU. I[IpuMepbl pemieHus cucTeM
HEJIMHEWHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU
3.5 | Pemenne TEKCTOBBIX 3a/1a4 alredpandeckuM crocooom
3.6 | YncnoBble HEPAaBEHCTBA U X CBOICTBA
3.7 | HepaBeHCTBO ¢ OJHOW NIEPEMEHHOMN
3.8 | PaBHOCWJIBHOCTb HEPaBEHCTB
3.9 | JIuneiiHble HEPABEHCTBA C OJHON EPEMEHHOMN
3.10 | CucTeMbl TUHEUHBIX HEPABEHCTB C OJIHOM NMEPEMEHHOM
4 OyHKIU
il [Tonstue @ynkuuu. OOnacTh OHpeneNeHus M MHOXKECTBO 3HAu€HUH (yHKIUU.
. CrniocoObI 3aanust QyHKIHIA
4.2 | I'paduk pynkuu. YreHne CBOUCTB PyHKUUH 110 €€ rpaduKy
4.3 | [Ipumepsl rpaguKoB GYHKIIHHI, OTpaXKAIOMINX peaJbHbIe POIECCHI
44 OyHKIMH, ONMUCHIBAIOIINE MPSAMYIO U 0O0OpPaTHYIO MPOMOPIUOHAIBLHBIE 3aBUCUMOCTH,
' ux rpaduku
4.5 | @yukuuu y =x? y = x?
4.6 | PyHkuuH y = vx, y = [x|
4.7 | I'paduueckoe penieHre ypaBHCHUA U CUCTEM ypaBHEHUHN
9 KVIACC
Kox | IlpoBepsieMblii 3J1eMeHT COAepP:KAHUS
1 Hucna v BBIYUCICHUS
. PanmonanbHbIe Yncia, UppalMoOHaIbHBIC YMCIIa, KOHEUHBIE U OECKOHEUHBIE JIECATHYHbIC
' npodu
MHOXeCTBO JAEUCTBUTEIBHBIX YHCEN, EHCTBUTENbHBIE YMCiIa KaK OEeCKOHEUHbIE
- JeCATUYHbIe ApoOH. B3auMHO 0JHO3HAUYHOE COOTBETCTBHE MEXAY MHOXKECTBOM
’ JICUCTBUTEIbHBIX YUCEN U KOOpAMHATHOM mpsAmoil. CpaBHEHHE IEMCTBUTEIIBHBIX
qucel
1.3 | Apudmernueckue neicTBUs C 1€HCTBUTENBHBIMUA YUCIAMHU

49




W3mepenusi, nmpuOimkeHus, OLEHKU. PasMeppl OOBEKTOB OKpY)KAIOILIErO0 MHpa,

AJIATCIIBHOCTh TIPOLIECCOB B OKPYXKAOIMIEM MHPC. HpI/I6J'II/I)KéHHOG 3HA4YCHHC

b4 BEJIMYUHBI, TOYHOCTb MNpuoOmmxeHus. Okpyrienue uucen. llpukunka u oleHka
pe3yabTaTOB BbIUUCICHUN
2 VYpaBHEHUS 1 HEpABEHCTBA
2.1 | YpaBHEeHUS ¢ OAHOUN IEPEMEHHOM
2.2 | JluneliHoe ypaBHEeHUE. PellleHre ypaBHEHUM, CBOASIIUXCS K JIMHEHHBIM
2.3 | KBagpaTtHoe ypaBHeHHe. Penienne ypaBHEHUM, CBOIAIIMXCS K KBAIPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl penieHuss ypaBHEHUN TpPETbEeW M YE€TBEPTON
' CTeneHel pa3aoKeHUEeM Ha MHOXKUTEIN
2.5 | Pemenue qpoOHO-pallMOHATIBHBIX YPaBHEHUN
2.6 | Cucremsbl ypaBHEHUHI
2.7 | YpaBHeHHE ¢ AByMs NIEPEMEHHBIMH U €T0 Tpaduk
2.8 | PemeHue cucTeM JIBYX JUHEUHBIX YPAaBHEHUH C ABYMS EPEMEHHBIMU
0 Pemenue cucteM IByX ypaBHEHUM, OJHO U3 KOTOPBIX JIUHEHMHOE, a IPYyroe — BTOPOH
' CTETIEHU
2.10 | I'padmyeckas HHTEpIIpETALIS CUCTEMBI YPABHEHUH C IBYMS TIEpEMEHHBIMU
2.11 | PemieHue TeKCTOBBIX 33724 alreOpandeckum crnocodoom
2.12 | YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 | PemeHue TUHEMHBIX HEPABEHCTB C OJIHOW NMEPEMEHHON
2.14 | PemeHue cUCTEM JIMHEUHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN
2.15 | KBagpaTHbIe HEpABEHCTBA
516 I'paduueckasi WHTEprpeTanusi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JIBYMS
. MepEMEHHBIMU
3 OyHKINUU
11 KBanpatnunas gynkuus, e€ rpapuk u cpoiictsa. [lapabona, KoopauHATHI BEPIIMHbI
' napaboIIbl, 0Ch CHMMETPHUH MapadoIbl
3.2 | I'paduxu Qyukuwmii y=kx, y=kx+b 1 ux cBOHCTBa
3.3 | I'paduku ¢pynkumit y=Fk/x, y = x* 1 ux cBoiicTa
3.4 | I'paduku ¢pyHKIMI , U UX CBOWCTBA
4 Uucnoble NOCIEI0BATEIbHOCTH
4.1 OmpeneneHne W CHOCOOBI 3aJaHMSI YWCIOBBIX TIOCIEIOBATEIBHOCTECH. 3alaHue
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MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM (opMyIoii u popmyIioi n-ro ujaeHa

Apudmernuaeckas nporpeccus. DopMyIisl #-T0 4jeHa apuPMETHIECKON TPOTPECCHH,

42 CYMMBI NIEPBBIX /1 YICHOB

43 I'eomerpuueckas nporpeccus. @opMyIibl #-ro 4ieHa Fr€OMETPHUECKON MPOrpeccum,
' CYMMBI NIEPBBIX /1 YICHOB

44 N300pakeHne 4ieHOB apu(METHYECKOW M T€OMETPHUECKOW MpPOrpeccuil TOuKaMu
) Ha KOOPJIMHATHOM TJIOCKOCTH. JINHEWHBINM U SKCITOHEHIIMATBHBINA POCT

4.5 | CnoxHbIe TPOLIEHTHI
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IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBePsieMoOro
TpeOoBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBIM Pe3yJibTATAM OCBOEHMUSI
OCHOBHOW 00pa30BaTe/IbHOI NMPOrpaMMbl OCHOBHOI0 00111ero
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUAMU: MHOXKECTBO, ITIOJAMHOKECTBO, Ollepaluu
Ha/l MHOXKECTBAMHU; yYMEHHUE OIEepUPOBaTh MOHATHAMHU: Ipad, CBI3HBIN
rpad, aepeBo, IUKJI, NPUMEHATh UX NpPU PEHICHWH 3a/1ady; yMEHHe
UCIOJb30BaTh Ipaduyeckoe IMpeiCTaBIEHUE MHOXECTB AJIS ONMCAHUS
peanbHBIX POIIECCOB U ABJICHHA, TP PELICHNUH 3a/1a4 U3 IPYTUX yUeOHBIX

MIpeIMETOB

YMeHue onepupoBaTh IOHATHAMH: OIpPENEICHHE, aKCHOMa, TeopeMa,
J0Ka3aTeIbCTBO;  YMEHHME  pAClO3HAaBaTh WUCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS, NPUBOIAUTH MPUMEPHl U KOHTPIPHUMEPHL, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKa3bIBaHUM

YMeHue onepupoBaTh IOHATHUAMU: HATypaJbHOE 4YHCIO, IPOCTOE U
COCTaBHOE YHUCIIO, IETUMOCTh HATYpaJIbHbIX YHCENl, IPU3HAKH JEIUMOCTH,
1I€JIO€ YUCII0, MOAYJb Ynciia, OOBIKHOBEHHAs Ipo0b U AecATHYHAs ApoOb,
CTaHJAPTHBIN BUJI YUCIIA, PAMOHAILHOE YHUCIIO0, UPPALMOHAIBHOE YHCIIO,
apu(pMeTHYECKUI KBaJpaTHBIH KOPEHb, YMEHHUE BBINOJIHATH JEHCTBUS C
YlCcllaMi, CPaBHUBATh U yHOPSAOYMBATh YMCIIA, IPEACTABISITh YnciIa Ha
KOOP/AMHATHOHN TNpPsIMOM, OKPYIJIATh 4YHMCa; YMEHHUE JeiaTh NPUKUIKY U

OIIEHKY pe3yJibTaTa BBIYMCIICHUN

YMeHue onepupoBarh IOHATUSMHU: CTENEHb C LEJIbIM I0Ka3aTeleM,
apudmeTnyecKuii KBaApaTHBII KOpPEHb, MHOTOWIEH, aiureOpanydeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYypaJIbHOM CTENEHU OoJiblie
€IMHULIbI; YMEHHE BBIMOJHATH Pacy€Thl Mo (opMysiaM, MpeoOpa3oBaHUs
LEeNbIX, JAPOOHO-PAllMOHATBHBIX BBIPAXXEHUN U BBIPAKEHUH C KOPHSAMH,
pa3ioKeHNue MHOTOYJIeHAa HA MHOXKHUTEIHU, B TOM UHCJIE C UCIIOIb30BaHUEM

(dhopMyJI pa3HOCTH KBAJIPAaTOB U KBaJ[paTa CyMMBI U Pa3HOCTH

VYmMmenne OIICpHUPOBATH MNMOHATHUAMH: YUCIIOBOC PABCHCTBO, YPaBHCHUC C
OJIHOM MEPEMEHHOM, YUCITIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHUE peliaTh JWHEHHbIE | KBaJpaTHbIE ypaBHEHHS, APOOHO-

paloHaJbHbIE YypaBHEHUS C OJHOM TMepeMEeHHOW, CHUCTeMBbl JABYX
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JIMHEMHBIX ypaBHEHWM, JIMHEHHBIE HEPAaBEHCTBA W MX CHCTEMBI,
KBaJIpaTHbBIE U APOOHO-paAIllMOHATIEHBIC HEPABEHCTBA C OIHOM MePEeMEHHOM,
B TOM YHCJIE€ NPU PEIICHUH 3a]1ad U3 APYTUX MPEIMETOB U MPAKTUYECKUX
3a7a4; YMEHHUE UCIIOJIb30BaTh KOOPAMHATHYIO MPAMYI U KOOPJAHHATHYO

IJIOCKOCTh /17151 N300pakeHUs pellieHni ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHne omnepupoBaTh MOHATHAMU: (GyHKIWS, Tpaduk (yHKOHUU, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, NMPOMEXYTKH BO3pacTaHus,
yObIBaHMs, HaWOONbIIEE W HAaWMEHbIIEe 3HAYCHUS (PYHKIUH; yMEHHE
ONEpUPOBATh MMOHATUAMH: MpsMas IPONOPLUUOHAIBHOCT, JIMHEHHAs
byHKUMsA, KBaapatuyHas (yHKOHS, OOpaTHas MPONOPIHMOHAIBHOCTH,
napabosa, runep6oia; yMeHue cTpouTh rpaduku GpyHKIUI, HCIO0Ib30BaTh
rpaduku IS ONpENEeeHHUs] CBOWCTB IPOLIECCOB M 3aBUCUMOCTEH, s
pelieHust 3ajad M3 JAPYrMX y4deOHbIX MPEIMETOB U pPEalbHOM JKU3HU;

yYMEHHE BBIpaKaTh (POPMYyJIAMH 3aBUCHMOCTH MEXK/y BETUIHMHAMU

Ymenue OIIepUpPOBATH HOHSTUAMU: 110CJIEI0BATENBHOCTD,
apupMeTHyecKass 1 reoOMeTpu4ecKas MpOrpeccur; yMEHUE HCII0JIb30BaTh
CBOWCTBA IMOCIIEI0BATEIBLHOCTEH, (POPMYIIBI CyMMBI U OOILEro 4YieHa MpH
pelleHnH 3ajjad, B TOM 4YMCIIE 3a7ad U3 JPYTUX y4eOHBIX NPEAMETOB U

peaNbHON KU3HU

YMeHue pemarh 3a/1auyu pa3HbIX TUIOB (B TOM YHCIJIE€ HA MPOLEHTHI, JOJIU
Y 4acTH, ABMKEHUE, paboTy, IIEeHY TOBAPOB U CTOMMOCTb MOKYIIOK U YCIIYT,
HAJOTH, 3aJa4d M3 OO0JIACTH YIpPaBIEHUS JUYHBIMU U CEMECHHBIMU
(uHaHCaMM); YMEHUE COCTaBJISITh BBIPAXXCHUs, YpPAaBHEHUS, HEPAaBEHCTBA
U CHUCTEMBI MO YCIOBHUIO 3aJauM, UCCIEAOBATh MOJIyYEHHOE pEUICHUE U

OLCHUBATH HpaBHOHO)IO6HOCTI) IMMOJIYUCHHBIX PE3YJIbTATOB

YMeHnue onepupoBath NOHATUSAMU: (pUrypa, Touka, OTpe30K, npsmMas, Jyd,
JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTrOJIbHUK, PaBHOOCAPEHHBIM U
PAaBHOCTOPOHHUW  TPEYTrOJIbHUKH,  IPSMOYTOJBHBIM  TPEYTOJbHUK,
MeauaHa, OMCCEKTpUCa M BbBICOTA TPEYIOJbHUKA, YETHIPEXYTOJIBHUK,
napajuienorpaMM,  pomO,  NIpPSAMOYTOJIbHUK,  KBajapaT, Tpameuus;
OKPY’>KHOCTb, KpyTI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢durypamu; yMeHue peniath 3aJjaui, B TOM YHUCJI€ U3 TOBCETHEBHOM )KU3HH,
Ha HaxOX[EHUE I'€OMETPUYECKHUX BEIUYUH C NMPUMEHEHUEM H3YyYCHHBIX

CBOMCTB puryp u gpakron

10

YMeHue onepupoBaTh TOHATHSIMH: PABCHCTBO (UTYpP, PaBEHCTBO
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TPEYrOJbHUKOB; NapaJuIeIbHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX, YTOJ
MEXIy TMpPSIMBIMH, TEPHEeHAUKYJSApP, HAKIOHHAs, MHpPOEKIUs, oxodue
¢buryp, nogoOHbIe TPEYrOJbHUKH, CUMMETPUS OTHOCUTEIBHO TOUKH H
IpsSMOIl; yMEHHe paclio3HaBaTh PABEHCTBO, CHMMETPHIO U Toj00ue Guryp,

[apaJUIEIbHOCTh U MEPIICHINKYJIIPHOCTD NPAMBIX B OKPY’KAOIIEM MHUPE

11

YMeHue onepupoBaTh MOHATHAMU: JUIMHA, PACCTOSIHUE, yroJ (BelIUYMHA
yI1a, CHHYC M KOCHHYC yIJla TpE€yroJbHHUKA), IJI0IIa/(b; YMEHHE OLICHUBATh
pa3Mepbl IpeIMETOB U OOBEKTOB B OKPYKAIOLIEM MHUPE; YMEHHUE
IPUMEHATH (POPMYJIBI IEPUMETPa U IUIOL[Ad MHOIOYTOJbHUKOB, JJIUHbBI
OKPY’)KHOCTM M  IUIOIAAM  Kpyra, oObeMa  MpsSMOYIOJbHOTO
napajulejienuIesa;  yMEHHE  IPUMEHATb  I[IPU3HAKU  PaBEHCTBA
TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJOB TpPEYIOJIbHUKA, TEOPEMY
[Tudaropa, TpUroHOMETpPUYECKHE COOTHOLICHUSI AJISi BBIYMCIICHUS JUIMH,

paccTOsIHUM, TIOIIAACH

12

YMmenue wu3o0paxarb IUIOCKHME (UTYpel M UX  KOMOMHAIuW,
NPOCTPAaHCTBEHHbIE (UIYPl OT pPyKH, C TOMOIIBIO YEepPTEKHBIX
WHCTPYMEHTOB U JIEKTPOHHBIX CPEJCTB 110 TEKCTOBOMY MJIM CUMBOJIEHOMY

OIIMCAaHHIO

13

YMeHue onepupoBaTh MOHATUSAMU: MPSMOYTOJbHAS CHCTEMa KOOpPIUHAT;,
KOOpJMHAThl TOUYKH, BEKTOP, CyMMa BEKTOPOB, IIPOM3BECHUE BEKTOPA Ha
YHCIIO, CKAJSIpHOE TMPOM3BEICHHE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JUIS MPEJICTABICHUS JaHHBIX M PEIICHUs 3ajay, B

TOM UHUCJIE U3 IPYTUX yUeOHBIX MPEAMETOB U peaabHON KU3HU

14

YMeHnue onepupoBaTh NOHATUSAMU: CTOJIOUKOBBIE U KPYTOBbIE AUATPAMMBI,
TabmuIbl, cpeaHee apudMeTHyYecKoe, MelauaHa, HauOoibllee U
HauMEHbIIIEe 3HAYEHUs], pa3Max YHCIOBOro Habopa; YMEHHE H3BJIEKaTh,
MHTEPIPETHUPOBATh U MPeoOpa30BbIBaTh WHPOPMALIHIO, IPEICTABICHHYIO
B TabJUIaX ¥ HA AUarpamMmax, OTPaKarollyl0 CBOMCTBA U XapaKTEPUCTUKU
pEaIbHBIX IIPOLIECCOB U SIBJIEHUI; YMEHHE paclO3HaBaTb W3MEHYMBbIE

BCJIMYMHBI B OKPYKAIOIIEM MHUPEC

15

YMeHue onepupoBaTh MOHATHUSMHU: CIy4YaWHbI ONBIT (CIydaiHbIN
AKCIIEPUMEHT), JJIEMCHTapHOE COOBITHE  (DJEMEHTApHBIA  HMCXOJ)
CIIy4aifHOTO OIBITa, CIy4yallHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaxXOJUThb  BEPOATHOCTH  CIIydyallHBIX  COOBITMM B  ONBITaX C

PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMU CO6I)ITI/I$IMI/I; YMCHHUC peIIaTh 3aJa4un
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MCTOAOM OPraHU30BaAHHOT'O nepe60pa N C HCIIOJIB30BAaHHMEM IIpaBUJIa
YMHOXKCHHA; YMCHHUC OLCHHUBATH BCPOATHOCTHU PCAIIBHBIX COOBITHH H
5IBJ'I€HI/II71, IIOHUMATb POJIb MPAKTUUCCKH JOCTOBCPHBIX U MAJTOBCPOATHBIX
COOBITHII B OKpYyKaromeM MHUPE U B KHU3HH;, 3HAKOMCTBO C IMOHATHUEM
HE3aBUCHUMBIX CO6I)ITI/II\/’I; 3HAKOMCTBO C 3aKOHOM OOJIBIINX YHCEI U €ro

POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMmenue BbIOUpaTh NOAXOASIINN U3YYSHHBIH METO I pElIeHUs 3a1a4H,
MPUBOAUTH MPUMEPHl MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTEH B MPHUPOIEC U
KU3HU, PacHoO3HaBaTh MPOSBICHHE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
OMHCHIBATh OTJEIBHBIC BBIJAIONINECS PE3YJIbTaThl, MOJYUYCHHBIE B XOJE
pa3BUTHS MaTEMaTUKU KaK HAyKH, IPUBOIAUTH MPUMEPHl MaTEMAaTHUECKHUX

OTKPBITUH U UX aBTOPOB B OTE€YECTBEHHON Y BCEMUPHOU HCTOPUU
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HEPEYEHbBb 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon | IIpoBepsiemblii 3JIeMEHT CO/IePKAHUS

1 Yucia 1 BEIYUCIIEHUS

1.1 | HarypanbHbie u nenblie uncna. [Ipu3Haku 1eTuMOCTH LEJIbIX YUCeT

OOBIKHOBEHHBIC W JECATHYHBIC APOOH, MPOIEHTHI, OCCKOHEYHBIEC MEPUOIMUCCKUE
1.2
apoOu

1.3 | ParnonanpHbIe yncia. ApudMEeTHIECKUE OTepaluy C PAIMOHAIBHBIMU YUCIIAMHU

1.4 | JlefictBuTenbHbIe yncia. ApupMETHIECKHIE OTIEPAIH C JEHCTBUTEILHBIMU YHCIaMU

HpI/IGHI/I)KéHHLIe BBIYUCIICHUS, [TpaBUJIa OKPYTIJICHUS, IPUKUJKA U OLICHKA PE3yJibTaTa
1.5

BBIYUCIEHUMN

2 | AnreOpanydeckue BhIpaKEHHS

2.1 | bykBeHHBIC BhIpaXeHUs (BBIPAKCHUSI C TIEPEMECHHBIMU )

Crenenb ¢ 1enbiM nokazarenaeM. CTeneHb ¢ palMoHalbHBIM MoKa3aTeneM. CBolcTBa
2.2

CTCIICHU

2.3 | MHOTOWIEHEI

2.4 | AnreGpandeckas 1po0b

ApudmeTnueckuil KOpeHb HaTypajibHOU cTeneHH. [leficTBus ¢ apupMeTHYeCKUMHU
2.5
KOPHSIMHM HaTypaJbHOU CTEIICHU

3 | YpaBHeHuUs U HEpPABEHCTBA

3.1 | Lensle u qpoOHO-panmoHaibHble ypaBHEeHHsI. CHCTEMbI U COBOKYITHOCTH ypaBHEHUN

Lensle u apoOHO-panMoHanbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
3.2
HEPABEHCTB

3.3 | Pemenue TeKCTOBBIX 3a7a4

4 YucaoBbIe MOCIEAOBATEILHOCTH

4.1 | IlocienoBaTeNbHOCTH, CIIOCOOLI 3aJaHK ITOCIEI0BATEILHOCTEN

4.2 | ApudpmeTrnueckas U reoMeTpuueckas mporpeccuu. opmyiia cI0KHBIX TPOIIEHTOB

5 | Oynkuuu

Oyukuwmst, cnocoOsl 3ananus pynkuuu. I'paduk Gynkuuu. O6nacTh onpeaencHus u
5.1. | mHOkecTBO 3HaueHud QyHkuuu. Hynu Qynkiun. [IpomMexxyTku 3HaKOMOCTOSIHCTBA.

[TpomMexxyTKH MOHOTOHHOCTH (YHKIHMHA. MaKCUMyMbl M MHUHUMYMBI (YHKIWH.
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Haubonbiiee u HanMeHbllee 3HaueHHEe (QYHKIUN Ha IPOMEKYTKE

6 | KoopanHatel Ha IpsIMOM U TJIOCKOCTH
6.1 | Koopaunatnas npsimast
6.2 | JlekapTOBBI KOOPAUHATHI Ha MJIOCKOCTU
7 | I'eomerpus
7.1 | I'eomeTpudeckue GUTYpPBI K UX CBOHCTBA
7.2 | TpeyronbHUK
7.3 | MHOrOyroiabHUKU
7.4 | OKpY>XHOCTb U KpyT
7.5 | U3MepeHne reoMeTpUYECKUX BEITNINH
7.6 | BekTOpbI Ha MIIOCKOCTU
8 | BeposATHOCTB U CTaTHUCTHKA
8.1 | OnmcarenpHas CTaTUCTUKA
8.2 | BeposTHOCTH
8.3 | KomOunaropuka
8.4 | MHoxecTBa
8.5 | I'padnr
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YYEBHO-METOJ/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1J151 VYEHUKA

» Marematuka. Anrebpa: 7-it kinacc: 6a30BbIii ypoBeHb: yueOHUK; 15-¢ u3nanue,
nepepadboranHoe MaxkapsrueB FO.H., Munmiok H.I'., HemkoB K.W. u ap.; mox pegakiueit
TenskoBckoro C.A. AkunonepHoe o6mectBo «M3narenbctBo «IIpocBermienuey

» Marematuka. Anrebpa: 8-it kinacc: 0a30BbIif ypoBeHb: yueOHHK; 16-¢ u3nanue,
nepepaboranHoe MaxkapsrueB FO.H., Munmiok H.I'., HemkoB K.W. u ap.; mox pegakiueit
TensxoBckoro C.A. AkunonepHoe o6mectBo «M3narenbctBo «IIpocBermienuey

» Marematuka. Anrebpa: 9-it kinacc: 6a30BbIif ypoBeHb: yueOHHK; 15-¢ u3nanue,
nepepaboranHoe MaxkapsrueB FO.H., Munmiok H.I'., HemkoB K.W. u ap.; mox pegakiueit

Temsaxobckoro C.A. AKI_II/IOHepHOC O6IJ.I€CTBO «H3maTenscTBO ((HpOCBeH_ICHI/Ie»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
Maremaruka. Anredpa. MeToauueckue pekoMeHaanuu. 7-9 kiaccel (K yaeOHUKY

Makxkapsiuesa 1O. H. uap.)

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnmoreka [{OK (https://m.edsoo.ru/)

POIII

Marematuka. Anredpa. MeTognueckiue peKoMeHAauuu. 7-9 Kiacchl (K y4eOHUKY

Makxkapsiuesa 1O. H. uap.)
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