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HHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISIETCS OJHUM W3 OIMOPHBIX KypCOB OCHOBHOTO OOIIEro OOpa3oBaHMS: OHA
oOecrnieunBaeT U3yyeHue JAPYruxX JTUCHUILUINH, KaK €CTECTBEHHO-HAYYHOI 0, TaK U T'YMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOJIUMO AJISl MPOJOJDKEHUSI 00pa30BaHMs U B MOBCEIHEBHON KHU3HH.
PazButne y oOydaromuxcss HAyYHBIX TMPEACTABICHUI O TMPOUCXOKACHUA W CYIHOCTH
anreOpanveckux aOCTpakluid, Croco0e OTpaKeHUsT MaTEeMaTHYECKONW HAyKOW SIBIICHUM U
IPOLIECCOB B MPHUPOJEC MU OOIIECTBE, POJIM MATEeMaTHMYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAaHUH U B TPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHMIO HAYYHOTO MHPOBO33PEHUS M KAueCTB
MBIIUICHHUSI, HEOOXOIUMBIX ISl aJIaliTallid B COBPEMEHHOM IudpoBoM obmecTBe. M3yuenue
anreOppl 00ecTieynBaeT pa3BUTHE YMEHUS HAOII0/1aTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBHUS U BBIBOJBI, GOpMYyIUpOBaTh yTBepkaeHUs. OcBoeHHE Kypca anredpbl o0ecrieurnBaeT
pa3BUTHE JIOTUYECKOTO MBINUICHUSI OOYYalOImUXCs: OHM HCHONB3YIOT NEAYKTHBHBIE H
UHIYKTHBHBIE PACCYKACHUS, 0000IIEHNE W KOHKPETH3AIUI0, a0CTparupoOBaHWE W AHAIOTHIO.
OOyueHnne anrebpe mpeanosaracT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHHOW NESITEIBHOCTH
o0ydJaromuxcsi, TOITOMY CaMOCTOSITENIbHOE peIlleHHWe 3aJad  sBISETCS  peanu3anuei
NESTEIbHOCTHOTO IPUHIIUIIA 00yYeHUSI.

B crpykrype mnporpamMmel y4deOHOro Kypca «AnrebOpa» sl OCHOBHOTO OOIIEro
o0pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJAEp)KaTeIbHO-MeTonuveckue auHuu: «Yucna u
BBIUUCIICHUS, «ANreOpandyeckue BBIPAKEHUS», «YPaBHEHHs U HEPaBEHCTBa», «DYHKIHIY.
Kaxxnas u3 3THX coliep:KaTenbHO-METOUYECKUX JIMHUNA Pa3BUBACTCSA HA MPOTSHKCHUU TPEX JIeT
U3yUYeHHs Kypca, B3aUMOJICHCTBYS C APYTHMH €To JIMHUSAMH. B XoJie n3ydeHus: yaeOHOro Kypca
00y4aromuMcs TPUXOJAUTCS JOTHUECKH PacCy>KIaTh, UCIIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
SI3bIK. B CBS3M € 3TUM B porpammy y4eOHOTo Kypca « Airedpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI
JIOTUKHU, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3eliaXx MaTeMaTH4ecKOoro oOpa3oBaHUs U
CHOCOOCTBYIOIIHE OBJIaICHHIO 00YYarOIIUMHUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO SI3BIKA.
ConepxkatelbHOM M CTPYKTYPHOM OCOOCHHOCTBIO YYEOHOTO Kypca «AIredpa» SBISETCS €ro
UHTETPUPOBAHHBINA XapakTep.

Copepxannie TMHUN «UUCTa M BEIYUCIICHHS CITY>KUT OCHOBOH TSI JalTbHEHIIIETO N3yUeHUs
MaTeMaTHKH, CHOCOOCTBYET pa3BUTHIO Yy OOYyYaroIUXCs JIOTUYECKOTO  MBIIIICHHUS,
(hOpMHUPOBAHHIO YMEHUS IOJIB30BAThCS AITOPHUTMAMH, a TaKXKe MPUOOPETEHHIO MPAKTHYECKUX
HAaBBIKOB, HEOOXOJMMBIX JUIS TOBCEIHEBHOM XH3HU. Pa3BUTHE MOHATHA O 4YHCIE HA YPOBHE
OCHOBHOTO 0011ero 00pa3oBaHUs CBS3aHO C PAMOHAIBHBIMU M HUPPALMOHAIBHBIMH YHCIIAMHU,
(hopMHUpOBaHHEM TPEICTABICHUA O NEHCTBUTEILHOM YHWCIE. 3aBEpIICHUE OCBOCHHS UYMCIIOBOU
JUHUW OTHECEHO K CpeHeMy o0IeMy 00pa30BaHHUIO.

CopepxaHue JBYyX anreOpandecKkux JUHUH — «AnreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOMINXCS MATEMATHUECKOTO
amnmapara, HeOOXOIMMOTO JUIS PEUICHUs 33/1a4 MaTeMaTUKU, CMEXHBIX TPEJAMETOB U MPAKTHKO-
OPUEHTHPOBAHHBIX 3amad. 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 MHpa. B 3amaum oOyueHus: anreOpe BXOAAT TaKXkKe JajbHEUIIEee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUSI, HEOOXOAWMOTO, B YacTHOCTH, IS OCBOCHHUS Kypca
uHOpPMATUKH, W OBJAJECHUE HaBbIKAMHU JEIYKTUBHBIX paccyxiaeHui. IlpeobpazoBanue



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

Copepxanve  (QyHKIMOHAJIbHO-TpaQUUECKOM JIMHUM  HAIEJIEHO Ha  [OJIy4eHHe
o0yyaromuMucs 3HaHuH 0 QyHKIUAX Kak BaKHEHIIeH MaTeMaTH4ecKod MOJAEIH JJIs OMUCAHUSA
U HUCCIICZIOBAaHUsS Pa3HOOOPA3HBIX NMPOLIECCOB M SBICHUH B Mpupojae U obmectse. M3yuenue
MaTepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONb30BaTh paszINuHbIC
BbIpAa3UTEIbHBIE CPENICTBA S3bIKA MaTEMaTUKU — CIIOBECHBIE, CUMBOJHUYECKHE, rpaduueckue,
BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MPEICTABICHUNA O POJIU MAaTEMATUKU B PA3BUTUU LIMBUIM3ALUN
U KYJIbTYPBI.

CornacHo yueOHOMY TIaHy B 7-9 Kitaccax u3ydaercs yueOHbIN Kypc «AnreOpay», KOTOPBIH
BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3fenbl cojepkaHus: «Yuciaa W BBIUHUCICHUS,
«Anrebpanyeckue BBIPAKEHUs», « Y paBHEHHS U HEPaBEHCTBaY, « DYyHKIIUNY.

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



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BLIYUCICHUSA

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEX0/] OT OJHOM (POPMBI 3aITUCH APOOEH K JPYTOi.
[lonsiTHE panMOHAIBHOIO YMCIIA, 3aIIUCh, CPABHEHHE, YIOPSIOUMBAHUE PALMOHAIBHBIX YHCEI.
Apudmerrdeckue IeHCTBHS ¢ palluOHATIBLHBIMY YUCIaMu. Perenre 3a1a4 u3 peaibHON MPaKTUKH
Ha 4acTH, Ha ApoOu.

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

[IpumeHeHne MpU3HAKOB AEITUMOCTH, Pa3JI0KEHUE HA MHOXKXHUTENIN HATYPaJIbHBIX YHCEIL.

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

Aaredpanyeckue BbIpaKeHHUs

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

CBolicTBa CTENEHU C HATYpaJIbHBIM [10Ka3aTeIEM.

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

YpaBHeHHs H HEPABEHCTBA

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

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

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

DOyHKUNH

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

[IpsimoyronbHas cuctema koopAuHat, ocu Ox m Oy. Abcuucca M opauHaTa TOYKU Ha
KOOpAMHATHOM mockocT. IIpumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcUMOcTel. [lonsTre pynkuuu. ['paduk Gyskiun. CoiicTBa pyHkuunii. JInneitHas
dbynkus, e€ rpaduk. ['padux dynkuum y = [x|. I'paduueckoe pernieHne TMHEHHBIX ypaBHEHUH 1
CHCTEM JIMHENHBIX YPABHEHUM.

8 KUIACC

Yucaa v BLIYUCAEHUS



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

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

Anrebpanyeckre BeIpaKeHUSIAJIredpanyecKue BbIpaskeHust

KBaznpaTHblil TpEXUIIEH, pa3loKEHUE KBaAPATHOTO TPEXWIEHA HA MHOKHUTEIH.

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

VYpaBHeHMs 1 HEpaBEeHCTBAY pABHEHHMS M HEPABEHCTBA

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

I'paduueckass uHTEpIpeTalysl ypaBHEHUI ¢ ABYMS NEPEMEHHBIMU U CHCTEM JIMHEWHBIX
YPaBHEHHUIH ¢ IByMsl IEPEMEHHBIMU. [ [puMepsl pelieHns: CHCTEM HENMMHEWHBIX YPABHEHUH C IBYMS
IIEPEMEHHBIMH.

Pemienune TeKCTOBBIX 3aa4 aJIreOpandecKuM CIIOCOOOM.

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

OyHKIMNDYHKIUA

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

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

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

9 KJIACC

Yucsia ¥ BBIYUCICHUSA

ParnmonanbHble yuclia, UPpalMOHATIBHBIE YHCIA, KOHEUYHbIE U OCCKOHEUHbIE JECATHYHBIC
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JACHCTBUTENbHBIE YMCIA KaKk OECKOHEUYHbIE
JecsITHUHbIe ApoOu. B3anMHO 01HO3HAYHOE COOTBETCTBHE MEX]Ly MHOKECTBOM JEHCTBUTENBHBIX
YHUCEeJl U KOOPAUHATHOU HPSIMOM.

CpaBHEHUE ACWCTBUTENBHBIX YHUCEN, apu(METHUECKUEe ACUCTBUS C ACHCTBUTEIHHBIMHU
YUCIIAMH.

Pa3mepbl 00BEKTOB OKpPYKAIOIIETO MUPA, JJIUTEIBHOCTh TPOLIECCOB B OKPYKAIOIIEM MUPE.

[TpubnuxEéHHOEe 3HAaYeHHWE BEIUYMHBI, TOYHOCTb NPUOMKEHUs. OKpyIJIeHHE 4YHCel.
IIpukuaka u OLleHKa Pe3yJIbTATOB BHIYUCIICHUMN.

YpaBHeHHUsI M HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEHUM, CBOJAIIUXCS K TUHEUHBIM.



KBanpaTtHoe ypaBHeHMe. Perienne ypaBHEHU, CBOAAIIMXCS K KBalpaTHbIM. bukBaapaTHoe
ypaBHeHue. [IpumMepsl pemieHuss ypaBHEHUN TpeTbel M YETBEPTOM CTENEHEW pa3iloKEHUEM Ha
MHOKUTEH.

Pemenne npoOHO-panioHaIbHBIX ypaBHeHUH. PelieHre TeKCTOBBIX 3a/1a4 anreOpaniyeckum
METOJIOM.

VYpaBHeHHE C ABYMsI MEpeMEHHBIMH U ero rpaduk. Pemenue cuctem ABYX JIMHEHHBIX
ypaBHEHUH C ABYMsI NepeMEHHbIMU. PerieHue cucTeM ABYX YpaBHEHHH, OJHO U3 KOTOPBIX
JUHEeWHoe, a Ipyroe — BTOpoi creneHu. ['paduueckas mHTEpHpeTanus CUCTEMbl ypaBHEHUH ¢
JBYMsI [IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3324 Are0OpandecKiuM CIIOCOOOM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

PemieHne nMHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOW. Pemenue cucrem JIMHEHMHBIX
HEpaBeHCTB C O/AHOW mepemeHHOH. KBaapaTHble HepaBeHCTBa. ['paduyeckas uHTEpnpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IIEPEMEHHBIMH.

OyHKIMNDYHKIUA

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

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

Yucnossle nocieoBaTebHOCTHYHCI0BBIE MOC/Ie10BATEIbHOCTH U IPOrPecCHu

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

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

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



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

JIMHHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJbTaTbhl OCBOCHUS THPOrpaMMbl yd4eOHOro Kypca «Anredpa»
XapaKTepU3yIOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHHE:

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

2) rpaaaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

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

3) TpyaoBOe BOCIIUTAHME:

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

4) 3cTeTHYECKOE BOCIIUTAHUE:

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

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHEHTAlel B JIEATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuYHBIX MpEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHA 4YEJIOBEKa, MNPHUPOJIbI M O0OLIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOl HayKH Kak c(epbl 4YeIOBEYECKOH MAeATEeIbHOCTH, ATAloOB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHUS LIMBUIIN3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KyIbTypOH Kak CpeICTBOM T[IO3HAHHS MHUpPA, OBJIAJECHHEM TMPOCTEHIINMH HaBBIKAMU
MCCJIEI0BATEIBCKOM 1€ATENbHOCTH;

6) puznueckoe BocniuTaHue, HOpMUPOBAHUE KYJIbTYPbI 3/10POBbS M SMOLIMOHATIBHOI0
0J1aronoJryyms:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTUUECKHE 3HAHUS B MHTEPECaX CBOETO 3/10POBbs, BEACHUS
3I0pOBOTO 00pa3za KHU3HU (3J0POBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHA U OTABIXA,
peryisipHast pusnyeckasi akTHBHOCTbB), C(POPMHPOBAHHOCTHIO HaBbIKa pe(IeKCHU, IPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPyroro 4YeaoBeKa;

7) 3K0JI0TMYeCKOe BOCTIUTAHME:

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



8) aganTanus K H3MEHAIMMCS YCI0BHAM COUAILHON M IPUPOAHOI cpebl:

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

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

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI3OB, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATH MPUHUMAEeMble DPEUICHUS W JEHCTBHS,
(hopMynHupoBaTh U OLICHUBATh PUCKU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHHBeEpPcadbHbIe YueOHbIE JeHCTBUSA

ba3oBble Jornveckue aeiicTBUA:

BBISIBIISITh M XapaKTEPH30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEeMaTHYECKUX OOBEKTOB,
HOHSATHH, OTHOIICHUH MEXTy NOHATHAMH, (OPMYIHUPOBATH ONPEICICHHS IOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALINN, OCHOBAHHUS Ul 0000IICHHS
Y CPaBHEHHMsI, KPUTEPHHU IIPOBOIUMOTO aHAIN3a,

BOCIIPUHHUMATh, (POPMYIUPOBATH U NMPEOOPA30BBIBATH CYXKACHHS: YTBEPAUTEIBHBIE U
OTpHILIATENIbHBIC, €IMHIUYHBIE, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISIBJISITh MATEMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEYHS B (paKTax,
JIAHHBIX, HAONIONEHUSIX W YTBEPKACHUAX, Mpeararb KPUTEPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

JIeNlaTh BBIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, ACTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKITIOYCHNH, YMO3aKIIIOYCHHUH TI0 aHAJIOTHH;

pa3duparth 10Ka3aTeNLCTBA MATEMATHUECKUX YTBEPKICHUH (TIPSMBIE U OT POTUBHOTO),
IPOBO/IUTH CaMOCTOSITENIEHO HECIOXKHBIE TOKA3aTeNbCTBA MAaTEeMaTHUECKHX (DaKToB,
BBICTPAMBATh APTyMEHTAIMIO, TPUBOJUTH MPHUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCOO pemeHus y4eOHOM 3ahayu (CpaBHUBAaTh HECKOJIBKO BapUaHTOB
perieHusi, BEIOMpaTh HanboJee MOIXOASIINN ¢ yYETOM CaMOCTOSITEILHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarTebCcKue NeCTBUSA:

WCIIOJIb30BaTh  BOINPOCHI  KaK  HMCCIEIOBATEIbCKAA  MHCTPYMEHT  TTO3HAHUSA,
dbopMynrpoBaTh BONPOCH], GUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHABIMBAaTh UCKOMOE U JaHHOE, (JOpPMHUPOBATh TUIIOTE3y, APIYMEHTUPOBATH CBOIO
HO3UINI0, MHCHHUE;

MMpOBOAWTL IO CaMOCTOATCIBHO COCTABJICHHOMY IUIAHY HECJIOKHBIN 9KCIICPUMCHT,
HEOOJIBIIIOE HCCJICIOBAHUE 110 YCTAaHOBJIICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO
00BbeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOO0M;

CaMOCTOSITENIbHO  (popMynHpoBaTh 00OOIIEHUST U  BBIBOJABI 1O  pe3yJibTaTaM
MpOBEAEHHOT0 HAOIIOACHUS, UCCIEIOBaHUS, OLEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
pe3yNbTaTOB, BHIBOJIOB U 00OOIICHHIA;



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

Paborta ¢ nnopmanmeii:

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

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

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

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

KoMMyHuMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

BOCIIPUHUMATH ¥ (POPMYITUPOBATH CYXJICHHUS B COOTBETCTBUHU C YCIOBUSMHU U IEISIMU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOK TOYKY 3PEHHUS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOAY PEIICHUs 3a7aui, KOMMEHTHPOBATh
MOJTYYCHHBIH Pe3yibTaT;

B X0/l 00CYIeHHs 331aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBbl, TPOOIJIEMBI,
pemaemMoi 3a1a4u, BEICKa3bIBaTh HJICH, HAIIEJICHHBIC HA IMIOMCK PEIICHUS, COTTOCTABIISATh
CBOM CYXKJICHUS C CY)KJICHHUSMH JPYTHX YYACTHUKOB TMAIIOTA, OOHAPYKUBATH PA3JINIHe
U CXOJICTBO IO3UIMIA, B KOPpeKTHOU ¢opme (opMyIupoBaTh pa3HOTJIACHS, CBOU
BO3PAKCHUS;

MPEJICTaBISTh Pe3yNbTaThl PEUIeHHs 3aauu, SKCIIEPUMEHTa, UCCIeI0BaHUs, TPOEKTa,
CaMOCTOSITENILHO BBIOMpATh (OopMaT BBICTYIUICHUS C y4ETOM 3a/ad Mpe3eHTAIu U
0COOEHHOCTEHN ayAUTOpHH;

MOHUMATh ¥ UCTIOJIB30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ WHAUBUIYIBHON pabOThI IpH
pelICHHN yYeOHBIX MAaTEeMaTHICCKUX 33]1a4;

NPUHUMATD 11€Jb COBMECTHOM JeSITeIbHOCTH, IIAHUPOBATh OPTaHU3aIlUI0 COBMECTHON
paboThI, pacrpeneNaTh BUABI padoT, TOTOBApUBATHCS, OOCYKIATh MPOIECC U Pe3yJIbTaT
paboThI, 00001IaTE MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBATh B IPYIIOBHIX (hopMax paboTel (00CykaeHMs, 0OMEH MHCHHUSIMH, MO3TOBBIC
HITYPMBI ¥ IPYTHUE), BHITIOIHITH CBOKO YaCTh paOOTHI U KOOPUHUPOBATH CBOU JICHCTBUS
C IPYTMMH YJI€eHAMH KOMAaHJbI, OICHUBATh KA4€CTBO CBOETO BKJIAJA B OOIIMIA MPOIYKT
10 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMHU B3aHUMOJICHCTBHS.

PeryasiTuBHbIe YHHBepPCcaAJbHbIe YUeOHbIE 1eCTBUS
Camoopranuszanms:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHbIN HHTE/VIEKT:

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



® OICHMBATh COOTBETCTBHE PE3yNbTaTa ACATEIFHOCTH ITOCTABICHHOM IETH M yCIOBUSIM,
OOBSCHSTH IPUYMHBI TOCTHKEHHS HITH HEJOCTIKCHUS LIENTN, HAXOAUTh OLTHOKY, 1aBaTh
OLIEHKY NMPHOOPETEHHOMY OIIBITY.

HNPEIAMETHBIE PE3YJIBTATHI

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

Yuciia ¥ BbIYMCICHUSA

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

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

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

CpaBHMBATB U YIOPSII0YMBATh pallMOHAIbHBIC YNCIIA.

OxpyrisaTs uucna.

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

[TpuMeHATh MPU3HAKK JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypalbHbBIX YHUCEIL.

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

AJiredpanyecKkue BbIpasKeHUs1

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

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

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

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

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

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

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypaJIbHBIMM MOKa3aTeIAMH Ul IpeoOpa3oBaHuUs
BBIPAKCHU.

YpaBHeHus 1 HepaBeHCTBA

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

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



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

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

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

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

DOYyHKIUH

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

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

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

Haxonuts 3HaueHre GyHKIUU M0 3HAYEHUIO €€ apryMeHTa.

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

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

Yucia 1 BBIYMCICHUSA

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

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

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

AJiredpanyecKkue BbIpPasKeHUs1

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

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

PackitanpiBath KBagpaTHBIN TPEXUIIEH HA MHOKUTENH.

[IpumensTs npeoOpa3oBaHMsl BBIPAKEHUH IS pELIEHUs pa3IMUHbIX 3ajjad U3 MaTEMaTHUKH,
CMEXXHBIX IIPEIMETOB, U3 PEaTbHON IIPAKTUKHU.

YpaBHeHHUs] M HEPABEHCTBA

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

[IpoBOIUTH MPOCTEUILINE UCCIIEIOBAaHUS YPABHEHUN U CUCTEM YPAaBHEHUI, B TOM YHUCIIE C
pUMEHEHHEM IrpaduuecKuX MpeIcTaBlIeH!H (YCTaHaBIUMBaTh, UMEET JIM YPaBHEHHUE WU CUCTEMA
YPaBHEHHI PELIeHHUs, €CIIH UMEET, TO CKOJIBKO, U TIpoyee).



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

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

DOYyHKIUH

[ToHuMaTh ¥ UCHOIB30BATh (PYHKLMOHAIBHBIE NOHATHUS U S3bIK (TEPMUHBI, CHMBOJIHUYECKUE
0003HaYCHHMS), OTIPENIENIATh 3HaYeHUE (PYHKIIMH 10 3HAYSHUIO apryMeHTa, ONpe/leNaTh CBOICTBa
¢bynkImu no e€ rpaduky.

Ctpouts rpaduku 371€eMEeHTapHbIX QYHKIMHA BUJA:

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

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

Yuciia ¥ BbIYHMCICHUSA

CpaBHMBATB M yHOPSIIOYMBATh pallMOHAJIbHBIC U HPPAL[IOHAJIBHBIE YHCIIA.

Boimonsate apudmMernueckue ASHCTBUS C pallMOHAJIBHBIMU YMCIAMHU, COYETas YCTHbIE U
MMCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIYUCIIEHHS C HPPALMOHAIBHBIMY YUCIIAMHU.

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

OKpyrisiTh JEHUCTBUTEIbHBIE YHUCIIA, BBINOJHATH NPUKUAKY pe3yjbTaTa BBIYMCICHHMH,
OLIEHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHus U HepaBeHCTBA

PemaTs nuHelHbIE ¥ KBapaTHbIE YpaBHEHUS, ypaBHEHUS, CBOIAIIIMECS K HUM, IPOCTEHIIINE
JIpOOHO-pallMOHAIbHbBIC YPABHEHHUS.

Pematp cuctemsbl IByX JMHEWHBIX YpaBHEHHI € JByMs NEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE ABIIAETCS JIMHEUHBIM.

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

[IpoBoauTh MpocTENIINE UCCIEN0BAHNS YPABHEHUH U CUCTEM YPaBHEHMI, B TOM YHCIE C
NpUMEHEHHEM rpadUIecKuX MpeICTaBlIeHUH (YCTaHaBINBAaTh, HIMEET JI ypaBHEHHE WU CUCTEMa
YpaBHEHUH pElLleHUs], €CJIU UMEET, TO CKOJIbKO, U TIpoyee).

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

PemaTh cucTembl INHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIFOUAIOIIME KBAJAPAaTHOE
HEpaBEHCTBO, M300pakaTh PELIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOW NpPSIMOM, 3alHCHIBATh
peleHre ¢ IOMOIIbI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PELIEHUN PA3IMUYHBIX 3aad.

DOYyHKUNH

PacnioznaBath (yHKIUMU U3yUeHHBIX BUAOB. [Ioka3pIBaTh CXeMaTHUYECKH PACIIOIOKEHUE HA

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

(byHKIHIA.



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

Pacno3naBath KBapaTHUHYO QYHKIIHIO 110 (hOpMYJIe, IPUBOIUTH MPHUMEPHI KBaIPATUIHBIX
(GYHKIMIA U3 peanbHO KU3HU, PU3NKH, TEOMETPHH.

YucJi0BbIe MOCJIe10BATEIbHOCTH H MPOTrPeCcCHH

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

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

N300pakaTh YWIEHBI MOCIEI0BATEILHOCTH TOYKAMHU Ha KOOPIMHATHOM TIOCKOCTH.

Pemrate 3a1aun, CBsi3aHHBIE C YHCIOBBIMHE MOCIIEIOBATEIHHOCTSIMA, B TOM YHCIIC 3a/1a41 U3
peabHOM )KHU3HU (C HCHOIB30BaHUEM KaJIbKYJIATOPA, IIU(PPOBBIX TEXHOIOTHH).



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 1 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 1 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 5 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

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 1 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 bubnuorexa [JOK



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

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 [TPOTPAMME



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

9 KJIACC

KoanyecTBO 4acos

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jieioB U Kontponsusie | TIpaKTHeckue (ungposbie)
n/m | TeM MPOrPaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoTsbI
pecypchbl
| Yucaa ¥ BRIYUCICHUS. 9 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 1
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 6 0

[10 ITIPOT'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

Ne
/o

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThbI

IIpakTHyeckue
padoThI

Jara
H3y4YeHUH

DJIeKTPOHHbBbIE IU(PPOBLIE
oOpa3oBaTesibHbIEC

pecypchl

IToHsATHE panMOHAIBHOTO
qucia

Apudmernueckue TeHUCTBUS C
palroOHATbHBIMU YHUCIAMH

ApudmeTrnueckue eiCTBUS C
paloHaIbHBIMU YHCIIAMU

Apudmernueckue neicTBus ¢
panroHaTbHBIMU YUCIAMH

Apudmernueckue I1eUCTBUS C
palroOHATbHBIMU YHUCIAMH

Apudmernueckue neicTBus ¢
panroHaTFHBIMHU YUCIIAMH

CpaBHeHI/IC, yYHnopsAag04YnBaHUC
palOHAJIBHBIX YHUCCII

CpaBHeHue, ynopsijouuBaHue
palroHATbHBIX YUCEI

CpaBHeHue, ynopsiJouuBaHue
palMoHAIBHBIX YHCET

10

CreneHb ¢ HaTypaJlbHBIM
II0Ka3aTeseM

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

11

CreneHb ¢ HATypaJTbHBIM
nokazaresiem

bu6mmorexa [JOK
https://m.edsoo.ru/7f421382



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

12

CreneHb ¢ HATYpaJIbHBIM
MOKa3aTeneM

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

13

CreneHsb ¢ HaTypaJIbHBIM
HOKa3aTeIeM

bubmuoreka [JOK
https://m.edsoo.ru/7f4218be

14

CrenieHs ¢ HaTypaJIbHbIM
IIOKa3aTcjIcCM

15

Pemienne oCHOBHBIX 3a/1a4 HA
JpoOu, MPOLEHTHI U3
peaIbHOM MPAKTUKHU

16

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

17

Pemenune ocHOBHBIX 3a/1a4 Ha
IpoOu, IPOLEHTHI U3
peanbHON NMPAKTUKH

18

Pemenne oCHOBHBIX 3a/1a4 Ha
IpoOu, TPOLEHTHI U3
peaNbHON MPaKTUKH

19

[Ipu3naku nenumocty,
Pa3IoKEHUsI HA MHOXKUTEIIN
HaTypaJIbHBIX YUCEIl

20

[IpusHaku nenumMocTu,
Pa3JI0KEeHUSI Ha MHOKHUTEIHN
HATypaJbHbIX YUCEN

21

PeannHbIe 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPLIMOHATIBHOCTH

22

PeanbHbIC 3aBUCUMOCTH.



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

[Ipsimas u oOpaTHas
IIPONOPLIMOHATIBHOCTH

PeanpHbIe 3aBUCUMOCTH.

23 [Ipsimas 1 oOpaTHas
MIPOMTOPIIMOHATEHOCTH
PeanbHbIEe 3aBUCUMOCTH.
24 [Ipsimas u oOpaTHas
MPOMOPIIUOHAIEHOCTH
’5 KoHnTponbHas pabora 1o Teme
"PanuonaiabpHbIEe ynuciaa"
26 BykBeHHBIE BBIpaXKEHUS bubnuorexa LIOK
https://m.edsoo.ru/7f41feec
27 DopmyJsl
28 DopmyIibl
29 [Tepemennsie. Jlomyctumele
3HAYCHUS TICPEMEHHBIX
[Ipeo6pa3oBanue OYKBEHHBIX
30 BBIPAKCHUM, PACKPBITHE bubnuoreka [IOK
CKOOOK U TIpHUBEICHUE https://m.edsoo.ru/7f41fafa
MOAOOHBIX ClIaraeMbIX
[IpeobpazoBaHme OYKBEHHBIX
31 BBIPAXECHUI, PACKPBITUE bubnuoreka [IOK
CKOOOK U TIpHUBEICHUE https://m.edsoo.ru/7f41£d70
MOIOOHBIX CIaraeMbIX
[IpeobpazoBanmre OyKBEHHBIX
1 BBIpAXEHHI, paCKPHITHE

CKOOOK 1 IIPpUBCACHUC
HO,Z[O6HBIX cJiaraCMbIxX



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

[IpeobpazoBanme OyKBEHHBIX
BBIPAKEHU U, PACKPBITHE

33
CKOOOK U IIpHUBE/IeHUE
10/TIOOHBIX CIaraeMbIX
34 CBoiicTBa CTENEHU C bubnuorexa [JOK
HaTypaJbHBIM MOKa3aTeJIeM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHHU C bubmuoreka [JOK
HaTypaJbHBIM ITOKa3aTelieM https://m.edsoo.ru/7f42154e
16 CBolicTBa CTCIICHH C bu6mmoreka [JOK
HaTypaJbHBIM TIOKa3aTesieM https://m.edsoo.ru/7t4218be
bubnuorexa [JOK
37 Muorousetibt httos://m.edS(])_E).ru/7f42276e
38 MHorouneHsl Bubmiorexa LIOK
https://m.edso0.ru/7f422930
19 Crnokenune, BEIYUTAHNUE, bu6mmorexa [JOK
YMHOKEHHE MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoskeHue, BbIYUTaHUE, bu6mmoreka [{OK
YMHOKE€HUE MHOTOWIEHOB https://m.edsoo.ru/7f422¢cc8
41 CrnokeHune, BEIYUTaHUE, bu6nmoreka [JOK
YMHO>KEHUE MHOTOUYJICHOB https://m.edsoo.ru/7f422fca
4 CrnoxeHnue, BEIYATAHNUE, bu6mmorexa [JOK
YMHOKCHHE MHOTOUYJICHOB https://m.edsoo.ru/7f423182
43 DopMyJIbl COKPAILIEHHOTO bubnnorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOXEHHUS https://m.edsoo.ru/7f42464a
45 DopmyJibl COKPAILIEHHOTO bubmuoreka [JOK

YMHOXCHUA

https://m.edsoo.ru/7f424¢12



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12

46

@opMyIIbl COKpAIEHHOTO
YMHOXECHHS

bu6mmoreka [{OK
https://m.edsoo.ru/7f424£d2

47

DopMyIIbl COKPALIEHHOTO
YMHOKECHHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f4251d0

48

Paznoxenne MHOTOYJICHOB Ha
MHOXUTCIN

bu6mmoreka [JOK
https://m.edsoo.ru/7f423312

49

PaznoxeHne MHOTrO4JIEHOB Ha
MHOXUTCIIN

bu6mmoreka [IOK
https://m.edsoo.ru/7f4237fe

50

PaznoxeHne MHOTrO4JIEHOB Ha
MHOXUTEIN

bubmuoreka [JOK
https://m.edsoo.ru/7f4239de

51

Paznoxenne MHOTOYJICHOB Ha
MHOXUTCIN

52

KonTponbhas padbota no teme
"AnreOpanyeckue
BbIpaKeHHs"

53

VYpaBHeHue, mpaBuia
npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCHUIIBHOCTh YPAaBHEHHM

54

JIuneiiHoe ypaBHEHHUE C
OJIHOM IIEPEMEHHOM, pelIeHue
JIMHEHHBIX YPaBHEHUN

55

JIuneitHoe ypaBHEHUE C
OJTHOW MIEPEMEHHOM, PEIIICHNE
JIMHENHBIX YPaBHEHUN

bu6mmorexa [JOK
https://m.edsoo.ru/7f420482

56

JInneliHOe ypaBHEHHE C
OJIHOU MIEPEMEHHOM, pEeIICHUE
JIMHEWHBIX YpaBHCHUM

57

Pemenue 3aa4y ¢ moMoOIIbIO

bu6mmorexa [{OK



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

ypaBHEHUH https://m.edsoo.ru/7f42064¢
53 Pemenue 3ama4d ¢ IOMOIIBIO bu6mmoreka [JOK
ypaBHEHHI https://m.edsoo.ru/7f420806
59 Pemenue 3agad ¢ moMOIIbIO bu6mmorexa [JOK
ypaBHEHUH https://m.edsoo.ru/74209a0
60 Pemenue 3aga4 ¢ momMompio bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7420e6e
JIuneiiHOE ypaBHEHUE C
61 JIBYMs Hepgl\IZeHHBIMI/I U €ro bubmmorexa HOK
https://m.edsoo.ru/7f427¢32
rpadux
JIuHeitHOE ypaBHEHHUE C
62 JIBYMSI Hepeyl\i)eHHbIMI/I U ero bubmmorexa HOK
https://m.edsoo.ru/7f427¢e8a
rpaduk
CucreMa IByX JTUHEUHBIX
63 ypaBHeHI/IHﬁ Z JIBYMsI bubmmorexa LIOK
https://m.edsoo.ru/742836¢
epPEeMEHHBIMU
Cucrema ByX JIMHEHHBIX
64 ypaBHEHUH C ABYMsI
TIePEeMEHHBIMHU
Cucrema ABYX JTMHEHHBIX
65 ypaBHEHUH C ABYMsI
NIEPEMEHHBIMHU
Cucrema AByX TUHEHHBIX
66 YPaBHEHUH C ABYMs
MePEeMEHHBIMU
67 Pemienune cucrem ypaBHEHUM bubmmorexa OK
https://m.edsoo.ru/714284de
68 Pemenue cucrem ypaBHEeHHI bubnuorexa [JOK



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

https://m.edsoo.ru/7f42865a

bu6mmoreka [JOK

69 Pemmertiie ccTem ypasretiit https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHHI
71 Pemenue cucreM ypaBHEeHU
7 KonTponbHas pabota mo teme bubnuoreka [IOK
"JIuHeliHbIE ypaBHEHUS " https://m.edsoo.ru/7f421044
7 Koopaunnara Toukn Ha bubnnorexa [JOK
IPSAMOi https://m.edsoo.ru/7t41de76
74 UYucnoBble TPOMEKYTKH Bubnmorexa HOK
https://m.edsoo.ru/7f41dff2
75 HucnoBble TPOMEKYTKH
Paccrositnue mexny 1Bymst
76 TOYKAMHU KOOPJANMHATHOM
npsAMOit
Paccrosinue mexny nBymst
77 TOYKaMU KOOPJIUHATHON
PSIMOiA
73 IIpssMmoyronbHas cucrema bubnuorexa [IOK
KOOP/AMHAT Ha TIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucteMa bubnuoreka [JOK
KOOPJIMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Ipumeps! rpadukos, bubnnorexa [JOK
3a/IaHHBIX (HOpMyIaMu https://m.edsoo.ru/7f41e8a8
21 ITpumeps! rpadukos, bubnuoreka [IOK
3aJJaHHbIX (OpPMYyIaMu https://m.edsoo.ru/7f41ed80
82 [Tpumepsr rpadukos,



https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

3aJlaHHBIX (opMyJiaMu

Urenue rpaukoB peabHbIX

bu6mmoreka [JOK

83 3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenue rpa(l)I:IKOB pearbHBIX
3aBHCUMOCTEH
bubnnorexa [IOK
85 Honstie Py httos://m.edS(])_E).ru/ 7141ef06
86 I'padux pynkumu
. . Bbubanorexa LIOK
87 | CroficTea ymiamit htms;//m.edsi.ru/7f41fo78
88 CoiicTBa (yHKIMH bubmmorexa LIOK
https://m.edsoo.ru/7f41f1fe
89 JluneitHast pyHKIUSA Bubmiorexa LIOK
https://m.edsoo.ru/7f427282
. bubnnorexa [JOK
90 Juneiinaz yniuns httns://m.edscL)E).ru/7f4274l 2
01 [Toctpoenue rpadpuka bubmuorexa [IOK
JUHEHHON (PYHKINU https://m.edsoo.ru/7f426d1e
9 [Moctpoenue rpadpuka
JTUHEHHON (PYHKLIUU
93 I'paduk pynkumm y =[x|
94 I'padux pynkunm y =[x|
KontponbHast pabota 1o Teme
95 "KoopauHatsl 1 rpaduky. bubnnorexa [JOK
Oynkuun" / Beepoccuiickas https://m.edsoo.ru/7f41£50a
MpoBepoyHas pabora
96 HrtoroBast KOHTpOJIbHAS bubnuorexa [JOK



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

pabora / Bcepoccuiickas
poBepoyHas padbora

https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHME OCHOBHBIX
MOHATHI U METOJOB Kypca 7
Kjacca, 00001eHre 3HaHU I

98

[ToBTOpEHUE OCHOBHBIX
MOHATUHN U METOJIOB Kypca 7
Kj1acca, 00001IeHre 3HaHUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f429132

99

[ToBTOpEHKHE OCHOBHBIX
MOHATHH U METOJIOB Kypca 7
KJacca, 0000IIIeHHEe 3HAaHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHME OCHOBHBIX
MOHATUN U METOJI0B Kypca 7
KJacca, 0000IIeHre 3HaHUH

101

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJ0B Kypca 7
Kiacca, 00001IeHre 3HaHuH

bubmnoreka [IOK
https://m.edsoo.ru/7f42a27a

102

[ToBTOpEHNE OCHOBHBIX
MOHATUN U METOJ0B Kypca 7
KJ1acca, 0000IIeHre 3HAHUI

bubmuoreka [JOK
https://m.edsoo.ru/7142a900

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

102



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

8 KJIACC

KoanyecTBO 4acos

DJIeKTpPOHHbIe LN (ppoBbIe

Ne Jlara
Tema ypoka Konrtpoanusie | IIpakTuyeckue o0pa3oBaTe/bHbIE
n/n Bcero HU3y4eHus
padoThI padoThI pecypcesl
| KBanpaTHblii KOpeHb U3 | bu6muoreka [IOK
qucna https://m.edsoo.ru/7f42d452
) [TonsiTue 06 1 but6mmoreka [{OK
HUPPALMOHATILHOM YHCIIC https://m.edsoo.ru/7f42caaa
HecsTuunbie
3 MPUOJIKEHUS 1
HPPAIMOHATEHBIX YHCEIT
JlecaTUUHBIC
4 NpUOIIMKESHUS 1
UPPAIMOHATIBHBIX YHCE
5 JlelicTBUTENIbHBIE YHCIIA 1
6 CpaBHeHue |
JNEHCTBUTENBHBIX YUCET
7 CpaBHeHue |
JNEHCTBUTENBLHBIX YHCET
g Apudmernueckuit |
KBaJIpaTHBIN KOPEHb
9 VYpaBHeHue BUIa X* = a 1
CaoiicTBa
bubnuoreka [JOK
10 apu(pMeTHIECKUX 1

KBaJPaTHBIX KOpHEH

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

11

CBoiicTBa
apudmeTuyecKux

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



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

KBaJPATHBIX KOPHEN

[IpeobpazoBanue
YHUCJIOBBIX BBIPAKECHUH,

Bbub6nuoreka [JOK

12 COJIepIKalINX KBaIpaTHBIE https://m.edsoo.ru/7f42dd26
KOPHH
IIpeobpazoBanue

13 YHUCJIOBBIX BBIPAXKEHUN, bubnuoreka [JOK
COJIepIKalINX KBaIpaTHBIE https://m.edsoo.ru/7f42ded4
KOpHH
[IpeobpazoBanue

14 YUCIIOBBIX BBIPAXKEHUN, bubnuoreka [JOK
CoJIeprKalInX KBaJIpaTHbIE https://m.edsoo.ru/7f42e0be
KOpHH
[IpeobpazoBanue

15 YUCIIOBBIX BBIPAXKEHUH, bubmoreka [JOK
coJiepXalnuxX KBaJpaTHbIC https://m.edsoo.ru/7f42e262
KOpHH

16 CreneHsb ¢ LEIbIM but6mmoreka [IOK
MoKasaTeyieM https://m.edsoo.ru/7t4354a4
CrannapTHas 3anmuch
yucia. PazmMepsr 00beKTOB
OKpYXaromero Mupa (0T

17 SHSI\}/IIGHTEI;HHBIX qafmgl o bubmorexa TIOK

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

KOCMHUYECKHX OOBEKTOR),
JUTUTEIBHOCTH MPOIIECCOB
B OKPYXKAroIIeM MUPE

13 CBoiicTBa CTENEHU C bubnuotexa [JOK

O CJIBIM ITOKa3aTCIIEM

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



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

CBOIiCTBA CTEIIEHH C

bu6mmorexa [IOK

19 MeJIBIM MMOKa3aTeJIeEM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIICHHU C bubmuorexa [JOK
IEJIBIM TTIOKa3aTelleM https://m.edsoo.ru/7f435648
)1 CBOIICTBa CTEIICHU C bubnmoreka [IOK
LIEJIBIM MOKa3aTeJIEM https://m.edsoo.ru/7f43599a
) CBoiicTBa CTENEHU C bubmmoteka [JOK
LEJIBIM IOKa3aTeJIEM https://m.edsoo.ru/7f435ed6
23 KBanpaTHblii TpéxuiieH
24 KBanpatublii TpéxuiieH
75 Pasnoxenne kBagpaTHOro bubnmnorexka [JOK
TpEXUJIEHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
26 PasnoxxeHue kBagpaTHOro bubmmoreka LIOK
TpEXUJIeHAa HA MHOXKHUTEITN https://m.edsoo.ru/7f42fd38
Kontposnbnas padota mo
7 temaM "KBagpaTHbie bu6nmoreka [IOK
KopHU. CTeneHu. https://m.edsoo.ru/7f42ec80
KBanpatnslii Tpexusnen"
but6mmoreka [IOK
28 Aarebpanieckas 1pode https://m.edsoo.ru/7f430382
JlonycTuMble 3HaUEHUSA
29 NIEPEMEHHBIX, BXOSIINX B
anreOpanveckue
BBIPOKEHUS
JlonycTumble 3HaUEHUSA
30 MIEPEMEHHBIX, BXOJISIINX B

anreOpandecKue
BBIPpaXXCHUA



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

OCHOBHOE CBOICTBO

bu6mmorexa [IOK

31
anreOpanveckoit 1poou https://m.edsoo.ru/7t4308e6
1 Cokpamerie Iro6ei bubmuorexa [JOK
HU i
patl P https://m.edsoo.ru/7f430a8a
33 Cokparenue apooeit bubmmorexa LHOK
patl P https://m.edsoo.ru/7f430144
bubmmorexa [IOK
4 .
3 Coxpaenne apodeit https://m.edsoo.ru/7f430144
y CnoxxeHue, BEIYUTAHUE, BuGmiorexa LIOK
K
YMHOIHCHHUE H JCTICHIC . https://m.edsoo.ru/7143128¢
anreOpanyecKux JApooeit
y CrnoxeHue, BEIYUTAHUE, BuGmorexa LIOK
MHOKEHUE U JEIICHH
YMFOIHCHHUE H JCTCHIC . https://m.edsoo.ru/714315¢c0
anreOpanyeckux aApooeit
- Crnokenune, BEIYUTAHNUE, Bunorexa LIOK
YMHOMKCHHC | ACTCHIC . https://m.edsoo.ru/7f4318¢2
anrebpandyeckux apooeit
38 CJIOﬁ(GI;HG,e qu:T:HHee, BuGmiorexa LIOK
MHOXEHUE U HU
y et . https://m.edsoo.ru/7f431a20
anreOpanvecKkux apooeit
I1
39 Bbrl)egiii?; af: ee JKaIUX bubmmorexa LHOK
p > colepatl https://m.edsoo.ru/7f43259¢
anredpandeckue 1podu
I1
40 pe;)i]::asouls af:ee A bubmuoreka [JOK
BBI HUM 1704
p » CoAepatll https://m.edsoo.ru/7f432736
anreOpanyeckue Apoou
A1 [IpeobpazoBanue bubmorexa [JOK

Bpra)KeHHfI, COJACpKalIuX

https://m.edsoo0.ru/7f432736



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

anredpandeckue 1podu

KonrtpomnbHas pabora no

bubnuoreka [JOK

* ;;“SZ;‘}HFGGPW%CKM https://m.edsoo.ru/7f431d36
43 KBagparnoe ypaBHeHue bubmiorexa OK
https://m.edsoo.ru/7f42eela
44 Henonnoe kBaapatHoe bubnnorexka [JOK
ypaBHEHHUE https://m.edsoo.ru/7f42¢ela
45 Henonnoe xBagpaTtHOe bubmuoreka [IOK
ypaBHEHHE https://m.edsoo.ru/7f42¢ecla
46 ®dopmyiia KOpHEH bubmuoreka [JOK
KBaJIpAaTHOTO ypaBHEHUS https://m.edsoo.ru/7f42£158
47 ®dopmyna KOpHeEH bubmuoreka [JOK
KBa/IpaTHOT'O YpaBHEHUS https://m.edsoo.ru/7f42{36
43 ®opmyiia KopHel bubmmoreka [IOK
KBa/IpaTHOTO YPaBHECHUS https://m.edsoo.ru/7f42f5a4
bubnnorexka HOK
49 Teopema Biera httDs://m.edsgo.ru/7f42fef0
bubmuorexa [JOK
50| Teopema Buera httns://m.edscli.ru/7f430076
| Femome ypasmenu, BuGamorexa LIOK
A https://m.edsoo.ru/7f43¢542
5 fgiiﬁ;xizail{mﬂm bubnunoreka [IOK
https://m.edsoo.ru/7f43¢3d0
KBaJIpaTHBIM
53 [Ipocreitmme npoOHO- bubnuoreka [JOK

palnoHaIbHbIe ypaBHEHUS

https://m.edsoo.ru/7t4328c6



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
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6

54

[Ipocreitmme npoOHO-
paloHa bHbIC YpaBHEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f432bbe

55

Perrenuie TekcTOBBIX 3a4a4
C TIOMOIIBIO KBAJIPaTHBIX
ypaBHEHUH

bubmuoreka [JOK
https://m.edsoo.ru/7f42{75¢

56

Pemenue TekCTOBBIX 3a1a4
C ITIOMOUIBIO KBaJAPATHBIX
ypaBHEHU U

bubnuoreka [JOK
https://m.edsoo.ru/7{42{816

57

KoHTtposnbHas paboTta mo
teme "KBanpatHbie
ypaBHeHHus"

bu6nuoreka [IOK
https://m.edsoo.ru/7{430112

58

JIuneliHOEe ypaBHEHHE C
JIBYMsI IEPEMEHHBIMH, €TO
rpaduk, IpuMepbI
pelleHHs ypaBHEHHI B
LeJIBIX YUCTIaxX

59

JIuneliHoe ypaBHEHHE C
JBYMsI IEPEMEHHBIMH, €T0
rpaduk, IpuMepbI
pellcHHs ypaBHEHHI B
LEBIX YUCITaX

60

JIuneliHOe ypaBHEHHE C
JBYMsI IEPEMEHHBIMH, €T0
rpaduk, IpUMepsbl
pelleHus] ypaBHEHUH B
LIEJIBIX YHUCIIaxX

61

Pemrenne cucrem nByx
JMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU



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

62

Pemenue cucrem aByx
JMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

63

Pewmenne cucreM nByx
JIMHEHHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

64

[Ipumepsl perenus
CHCTEM HEJIMHEHHBIX
YpPaBHEHUH C ABYMsI
MePEMEHHBIMU

65

[Ipumepsl perenus
CHCTEM HEJIMHEWHBIX
YpPaBHEHUU C JABYMsI
MEPEMEHHBIMU

66

I'paduueckas
MHTEPIpPETALNS YPABHEHUS
C ABYMsI IEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YpPaBHEHUH C JIBYMsI
TepeMEHHBIMU

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

67

I'padpuueckas
HWHTEpIpeTalus ypaBHEHUs
C ABYMs IEPEMEHHBIMH U
CHCTEM JIMHENHBIX
YpaBHEHUH C JIBYMsI
MepEMEHHBIMU

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

68

Pertenie TekCcTOBBIX 3a4a4
C IOMOILILIO CUCTEM
ypaBHEHUH



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

69

Pemrenue TekcTOBBIX 3a1a4
C IIOMOIILIO CUCTEM
ypaBHEHUH

70

Pemenne TeKCTOBBIX 3a/1a4
C IIOMOIILIO CUCTEM
ypaBHEHUH

71

HucnoBble HEpABEHCTBA U
HUX CBOMCTBa

72

YucnoBble HEPABEHCTBA U
MX CBOWCTBA

73

HepasenctBo ¢ onHOM
MePEMEHHOM

74

JIuHeliHble HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
peuieHue

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

75

JIuHeitHbIe HEPaBEHCTBA C
OJIHOM MEPEMEHHOU U UX
peuieHue

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

76

JInneliHbIe HEPABEHCTBA C
OJIHOM MIEPEMEHHOM U UX
penieHue

77

CucTeMbl TUHEHHBIX
HEPABEHCTB C OJIHOM
MEPEMEHHOMN U UX
peuieHue

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

78

CucTteMbl TUHEHHBIX
HEPABEHCTB C OJIHOM
MEPEMEHHOM U UX

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



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

penieHne

79

Cuctembl TUHEHHBIX
HEPABEHCTB C OJTHOU
MIEPEMEHHOMN U UX
pelieHue

80

N3o06paxkenue perieHus
JIMHEWHOTO HEPAaBEHCTBA U
HMX CUCTEM Ha YHCJIOBOM
IpsIMOI

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

81

N300pakenue pereHus
JIMHENHOTO HEPABEHCTBA U
HX CUCTEM Ha YKCIIOBOM
psAIMOM

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

82

KonTponbhas pabora no
temaM "HepaBeHcTBa.
Cucremsl ypaBHeHu"

83

[onstTue pynkunn

bu6mmorexa [IOK
https://m.edsoo.ru/7f433c12

84

OO6nacTp ornpeneneHus u
MHOKECTBO 3HAUYCHUI

byHKIIIN

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

85

CriocoOblI 3a1aHus
byHKIII

86

I'paduk dynkIm

87

CaoiicTBa pyHKINHU, UX
otoOpakeHHe Ha rpaduke

88

YreHne U IOCTpOeHHE
rpaduKoB QyHKIHI



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

[Ipumeps! rpagukon

89 (hyHKIMHI, OTpaXkaroIux
peasbHbIE MPOIIECCHI
DyHKINH, OIUCHIBAIOIINE
90 MPSIMYI0 U 00OpaTHYIO bubnmnorexa [JOK
MIPOIOPLHOHANIbHBIE https://m.edsoo.ru/7f434bbce
3aBUCUMOCTH, UX TPapUuKH
91 lumep6omna
bub6nmoreka [IOK
92 Tunepbora https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
93 Tpacpuic pymium y =x* https://m.edsoo.ru/7f434572
OyHKIUU Yy =X, y = X3,y =
94 Vx, y = |x|; rpaduueckoe bubmmoreka [IOK
pelieHre ypaBHEHUH U https://m.edsoo.ru/7f434d38
CUCTEM ypaBHEHUH
[ToBTOpEHUE OCHOBHBIX
MOHATUN U METOJ0B
95 KypcoB 7 U 8 KJ1accoB, bubmmoreka [IOK
o0o0mIeHue 3HaHUH / https://m.edsoo.ru/7f4371aa
Bceepoccuiickas
MpoBepoyHas paborta
Hrorosast KOHTpOJIbHAS
96 paborta / Bcepoicnﬁcxaﬁ Bubmorexa LIOK
https://m.edsoo.ru/7f434eb4
IpoBepoyHas pabora
[ToBTOpEHUE OCHOBHBIX
97 MOHATUH U METOJIOB

KypcoB 7 u 8 KJ1accoB,



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

00001IeHNe 3HaHUH
[ToBTOpEHNE OCHOBHBIX

08 MOHATUN U METOJIOB | Bbub6nuoreka [JOK
KypcoB 7 # 8 KIJIacCOB, https://m.edsoo.ru/7f43736¢
00001IeHNe 3HAaHUH
[ToBTOpEHNE OCHOBHBIX

99 MOHATUM U METOJIOB | bubnuoreka [JOK
KypcoB 7 u 8 KJIacCOB, https://m.edsoo.ru/7f437510
000011IeHHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX

100 MOHATHUI U METOJI0B | bubnuoreka [JOK
KypcoB 7 1 8 KJIacCOB, https://m.edsoo.ru/7f4376b4
000011IeHHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX

101 MMOHATHUH U METOIOB 1 bubnuoreka [IOK
KypcoB 7 U 8 KJIaccoB, https://m.edsoo.ru/7f436b88
000011IeHHE 3HAHUT
[ToBTOpEHNE OCHOBHBIX

102 IMOHATHUI U METOIOB ] bu6nmoreka [IOK
KypcoB 7 U 8 KJIacCoB, https://m.edsoo.ru/7f437858
0000111eHHE 3HAHUIT

OBLIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME



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
/o

Tema ypoka

KoanyecTBO 4acos

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYecKue
padoTsbI

Jlara
U3ydeHust

DJIeKTpOoHHbIE N} POBLIE
o0pa3oBaTe/ibHbIE

pecypchl

PamnuonanbsHbIC yncha,
WppalMOHAIILHBIC YUCIIA,
KOHCYHBIE U OECKOHEUHBIC
JECSITUUHBIE TPpOOU

MHO0XeCTBO AEUCTBUTEILHBIX
qucen; JeUCTBUTEIILHBIC Yhcia
KaK OECKOHEUHBIE JECATHYHEIE
npobu

B3aumHO onHO3Ha4YHOE
COOTBETCTBUE MEKIY
MHOECTBOM JCUCTBUTEIBHBIX
YHUCel U MHOXKECTBOM TOYEK
KOOPJIMHATHOM IIPSIMOU

CpaBHeHME AEHCTBUTEIBHBIX
yucen, apudmMeTndecKue
JIEUCTBUS C AEHUCTBUTEILHBIMU
YHCIIAMU

[TpubmmxEHHOE 3HaYCHNE
BEJINYMHBI, TOYHOCTh
NpUOTMKEHUS

OxpyrieHue yucen

OkpyriieHue yucen

HpI/IKI/II[Ka H OLICHKAa




pe3yJIbTaTOB BHIYMCICHUI

[Ipukuaka u oreHkKa

? pe3yabTaTOB BHIYMCIICHUN
JIuneliHoe ypaBHEHHE.
10 Pemenue yZEBHeHHI?'I bubmmorex HOK
D https://m.edsoo.ru/7f43bf66
CBOJSIIIMXCS K JIMHEHHBIM
JIuneliHOe ypaBHEHHE.
11 Pewenne ypaBHeHui,
CBOJSAIIUXCS K JIMHEHHBIM
KBanparHoe ypaBHEeHHE.
12 Pemlzme ypa}];IiIeHI/Iﬁ bubamorexa LIOK
’ https://m.edsoo.ru/7f43¢c542
CBOSIINXCS K KBaJIpaTHBIM
KBangparHoe ypaBHeHue.
13 Pemzeltll)me ypa}g{eﬂuﬁ Bubmmorexa HOK
’ https://m.edsoo.ru/7f43¢542
CBOJSIINXCS K KBaJIpaTHBIM
14 bukBagpaTHbie ypaBHEHUS bubmmorexa OK
https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTHbie ypaBHEHHS brbmiorexa LIOK
https://m.edsoo.ru/7f43¢3d0
IIpuMepsl penieHus ypaBHEHU N
16 TPEThEN U YETBEPTOM CTENIEHEN
pa3lioKEHUEM HA MHOXKHUTEIN
[Ipumepsl peleHns: ypaBHEHHM
17 TPEThEN U YETBEPTOH CTENICHEN
pa3yioKEHUEM Ha MHOXKHUTEIN
18 Pemenue npoGHoO- bu6mmoreka [JOK
palMoOHATBHBIX YpaBHECHUIN https://m.edsoo.ru/7t43c9b6
19 Pemenue npo6HO- bu6mmoreka [JOK



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

palOHAIBHBIX YPaBHEHUIN

https://m.edsoo.ru/7f43¢c9b6

20

Pemrenne TekcTOBBIX 3a4a4
anredpandeckuM METO0M

21

Pemrenne TekCTOBBIX 3a1a4
anreOpanvdecKuM MeTO0M

22

Pemrenue TekcTOBBIX 3a0a4
anreOpanvdecKuM METO0M

23

KonrtponbHast pabora o Teme
"VpaBHeHUsI C OTHOM
nepeMeHHon"

24

YpaBHeHUe ¢ ABYMS
NEPEMEHHBIMH U ero Tpaduk

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

25

VYpaBHeHHE € 1ByMs
MIEPEMEHHBIMH U €ro rpaduk

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

26

Cucrema ByX JIMHEHHBIX
YpPaBHEHUH C JBYMsI
[IEPEMEHHBIMU U €€ PELICHUE

27

Cucrema 1ByX JIMHEHHBIX
YPaBHEHUH C IBYMs
IIEPEMEHHBIMU U €€ peleHue

28

CucreMa IByX JTUHEUHBIX
ypaBHEHUH C IByMs
MEPEMEHHBIMH U €€ pelIeHue

29

Cucrema ByX JIMHEHHBIX
YpaBHEHUH C IBYMsI
TIEPEMEHHBIMU U €€ PEIICHUE

30

Pewenue cucreM nByx
YpPaBHEHUH, OJTHO U3 KOTOPBIX

bu6nunoreka LIOK
https://m.edsoo.ru/7f43d23a



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

JMHENHOE, a IPYyroe — BTOPOH
CTENEHU

31

Pewenue cucreM nByx
YpaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a IPYyroe — BTOPOH
CTENEeHU

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

32

Pemenue cucrem nByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a IPYyroe — BTOPOHN
CTENEHU

33

Pemenue cucrem nByx
YPaBHEHHUH, OJTHO U3 KOTOPBIX
JIMHENHOE, a IPYyroe — BTOPOH
CTCIICHHU

34

I'paduueckas unTepnperanus
CHCTEMBbl ypaBHEHUH C IByMs
IIEPEMEHHBIMU

35

Pemrenue TekcTOBBIX 3a0a4
anreOpanvecKuM criocoobom

36

Pemenne TeKCTOBBIX 3a/1a4
anreOpanvdeckuM criocooom

37

KontponbsHas paboTa mo teme
"CucreMsl ypaBHEHUN"

38

YucnoBbie HEPABEHCTBA U UX
CBOMCTBA

39

I’II/ICJIOBI:IE': HepaBeHCTBa n Uux
CBOMCTBA

bubnunoreka [JOK
https://m.edsoo.ru/7f43ad5a

40

JIuHeliHble HEPABEHCTBA C

bubnunoreka [IOK



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

OJIHOM MEPEMEHHON U UX
pelieHue

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

41

JIuneliHble HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
peuieHue

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

42

JIuHeliHbIe HEPABEHCTBA C
OJIHOM MEPEMEHHOU U UX
pelieHue

bubnmnorexa LIOK
https://m.edsoo.ru/7f43at08

43

CucTeMbl JIMHEUHEBIX
HEPaBEHCTB C OJHOU
NEPEMEHHOMN U UX PELICHUE

44

CucreMsl JIMHEHHBIX
HEpPABEHCTB C OJIHOM
NIEPEMEHHOM U UX PEIICHUE

45

Cucrembl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pPELICHUE

46

KBanparHble HepaBEeHCTBA U UX
perieHne

bubmuorexa [JOK
https://m.edsoo.ru/7f43b098

47

KBanpaTHble HEpaBeHCTBA U UX
pelieHue

but6mmoreka [IOK
https://m.edsoo.ru/7f43b21e

48

KBaI[paTHI:Ie HCPAaBCHCTBA U UX
penieHne

bubnuoreka [JOK
https://m.edsoo.ru/7f43b5a2

49

KBanparHbie HEpaBEeHCTBA U UX
perieHne

50

KBanpaTHble HEpaBeHCTBA U UX
pelieHue

51

I'paduueckast mHTEpIIpETAIIUS

bubnuoreka [JOK



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

HEPaBEHCTB M CHCTEM
HEPaBEHCTB C JBYMS
epPEMEHHBIMU

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

I'paduueckast mHTEpIIpETAIIUS

HCPaBCHCTB U CUCTEM

52
HEPaBEHCTB C ABYMs
NEPEMEHHBIMU
53 KonrponbHas pabora o Teme
"HepaBeHncrsa"
54 KBanparnunas gynkius, e bubnuoreka [JOK
rpaduK U cBOMCTBA https://m.edsoo.ru/7f4396c6
55 KBanpatuunas ¢pynkuus, eé bubmuoreka [IOK
rpaduk u cBOMCTBA https://m.edsoo.ru/7f439842
56 KBangparuunas ¢pynkuus, eé Bubmuoreka [JOK
rpaduK U CBOMCTBA https://m.edsoo.ru/7f4399b4
[Tapabona, KoOpaAUHATHI
57 BeppI_HI/IHLI ’napazinbl 0Chb bubmiorexa LIOK
’ https://m.edsoo.ru/7f439eb4
CUMMETPUHU NapadoIbl
[Tapabomna, koopAHHATHI
58 BeppI_HI/IHBI ’napalf);clmm 0Ch bubmmorexa LOK
’ https://m.edsoo.ru/7f43a03a
CUMMETpPUHU NapadoIbl
ITapabona, KOOpAUHATEI
59 BeppHH/IHLI napagilmm, 0Chb bubmorexa LIOK
https://m.edsoo.ru/7f43alac
CUMMETPUH NapadoJIbl
[Tapabona, KOOpAMHATHI
60 BeppH_II/IHLI Hapagﬂonm 0Chb Bubmmorexa HOK
’ https://m.edsoo.ru/7f43a31e
CUMMETpUHU N1apaboJIb
61 [Tapabona, KOOpAUHATHI bubnuoreka [IOK



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

BEpILKHBI 1apadosibl, OCh
CUMMETpPHUH T1apadoIIbl

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

[TapaGona, KOOpAUHATHI

62 BEPIINHBI TapadoIbl, OCh
CUMMETpUHU N1apaboJIb
I'paduku pynkumii: y =kx,y =
63 kx + b, y=k/x, y=x3, y=VX,
y=Ix|
I'padukn pynkumii: y =kx, y =
64 kx + b, y=k/x, y=x3, y=vX,
y=Ix|
I'paduku pynkumii: y =kx,y =
65 kx + b, y=k/x, y=x3, y=vX,
y=Ix|
I'padpuxu Gynkumit: y = kx, y =
66 kx + b, y=k/x, y=x3, y=VX,
y=Ix|
I'padpuxu Gynkumit: y =kx, y =
67 kx + b, y=k/x, y=x3, y=VvX,
y=Ix|
I'paduku pynkmmit: y =kx, y =
68 kx + b, y=k/x, y=x3, y=VX,
y=Ix|
69 KonTponbHas pabota no teme bu6muoreka [JOK
"®yHknun" https://m.edsoo.ru/7f43ab84
70 IlonsaTHe yncIoBOM Bbubnunorexa LIOK
MOCJIEI0BATEILHOCTH https://m.edsoo.ru/7t43e6¢6
71 3agaHue Mocae0BaTeIbHOCTH bubnuorexa [JOK



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

peKyppeHTHOU (popmyIioi u
dhopmyroit n-ro uieHa

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

Apudmernueckas u Bubmuoreka [JOK

72
reoMeTpHYECcKasi POTPECCHH https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u bu6muoreka [JOK
reoOMeTpUYECcKasi IPOrpecCuu https://m.edsoo.ru/7f43f3b4
@opMyIIbl N-TO YICHA

74 apudMeTUIECKON 1 bubnuoreka [JOK
r€OMETPUUYECKON MTPOTPECCHUH, https://m.edsoo.ru/7f43f58a
CYMMBI TIEpBBIX N YJICHOB
@opMyIIbl N-TO YICHA
apudMeTUIECKON 1 bubnuorexa [JOK

75 . .
T€OMETPUUYECKON MTPOTPECCHUH, https://m.edsoo.ru/7f43ef2¢
CYMMBI IIEPBBIX N YJICHOB
@opMyIIbl N-TO YWICHA

76 apudmeTHuecKoit u bu6mmoreka [JOK
reOMETPUUECKOM POrpeccHii, https://m.edsoo.ru/7f43{0c6
CYMMBI IIEPBBIX N YJIECHOB
®opMyIIbl N-TO YICHA

77 apudmeTnuecKoit u bu6mmoreka [JOK
Fe€OMETPUUECKOM POTrpeccHii, https://m.edsoo.ru/7f43{72¢
CYMMBI TICPBBIX N YICHOB
@DopMyITBI N-TO YJICHA

73 apudmeTnuecKoit u bubnmnorexa [JOK
TreOMETPUYECKON MPOTrpeccui, https://m.edsoo.ru/7f43{8a0
CYMMBI TICPBBIX N YICHOB

79 N300pakeHune 4ieHOB

apu(pMeTHYECKON U



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

T€OMETPHUYECKON MTPOTrpeECCUit
TOYKAMU Ha KOOPAUHATHOU
IUIOCKOCTH

80

N300paxkeHne 4ieHOB
apu(METHIECKON U
T€OMETPHUUYECKON MTPOTrpeECCUi
TOYKAMU Ha KOOPAMHATHOU
IUIOCKOCTH

81

JluHelHbIN 1
AKCHOHEHIHAIBHBIN pOCT

82

CroXXHEIE IIPOLCHTLL

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

83

Cl10KHbBIE TPOLEHTHI

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

84

KonTponbhas padota no teme
"YucoBele
OCJIEIOBATEIHLHOCTH "

bu6moreka [JOK
https://m.edsoo.ru/7f440418

&5

[ToBTOpeHnue, 06061mIEeHNE U
cHUCTeMaTU3alus 3HaHHM.
3anuce, CpaBHEHUE, IEUCTBUS
C ICHCTBUTEIHHBIMU YHCITIAMH,
YHUCIIOBAs TPSIMast

86

[ToBTOpeHnue, 06061mEeHNEe U
CHCTeMaTHU3allus 3HaHUH.
[IpouenTsl, OTHOLIEHNS,
MIPOTIOPIIUHU

87

IToBTOpenue, 0000IIEHNE U
cucTeMaTH3alus 3HaHUH.



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

Oxpyrienue, npuOIMKEeHuE,
OLIEHKa

88

[ToBTOpeHnue, 0600mEeHNE U
CHCTEeMaTHU3alUs 3HAaHU.
Pemenne TeKCTOBBIX 3aa4
apu(pMeTHYeCKUM CrIocoooM

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

&9

[ToBTOpeHnue, 06061mIeHNEe U
crucTeMaTu3alus 3HaHHM.
Pemenue TekCTOBBIX 3a1a4
apu(METHIECKUM CITIOCOOOM

bubnunoreka IIOK
https://m.edsoo.ru/7f443cd4

90

IToBTOpenue, 0000IIEHNE U
CHCTeMaTH3alus 3HaHUH.
Pemrenne TeKCTOBBIX 3a1a4
apru(METHIECKUM CITIOCOOOM

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

91

[ToBTOpEeHUE, 0000IIEHNE 1
CHUCTEMAaTH3aI1s 3HAHHH.
IIpeobpazoBanue
anreOpandecKux BhIPAKEHHIH,
JIOTTYCTUMbIE 3HAYCHHSI

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

92

[ToBTOpEeHME, 0000IIEHNE 1
CHUCTEMAaTH3AIUs 3HAHHH.
IIpeobpazoBanue
anreOpandecKux BhIPAKEHHIH,
JIOITYCTUMbIC 3HAYCHHSI

bubnuorexa [IOK
https://m.edsoo.ru/71f444364

93

[ToBTOpEeHME, 0000IIEHNE 1
CHUCTEMAaTHU3aI1s 3HAHHH.
IIpeobpazoBanue
areOpandecKux BhIPAKECHHIH,
JOITYCTUMbIC 3HAYCHHSI

bubnuorexa [IOK
https://m.edsoo.ru/7f444612



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

[ToBTOpeHue, 0600mEeHNE 1
cUCTeMaTu3alys 3HaHuH.

bu6muoreka [IOK

o4 Hlpeobpasonariie . httr)s://m.edS(])_E).ru/7f444a94
anredpanvyecKux BhIPAKEHUI,
JOTYCTUMbIE 3HAYCHHUSI
[ToBTOpeHue, 0600mEeHNE 1

95 CHCTEeMaTH3alKs 3HAaHHH. bu6mmoreka [IOK
DYHKIIUU: TTOCTPOCHHUE, https://m.edsoo.ru/7f444¢c56
CBOICTBa U3YUYEHHBIX (PYHKIIHIA
[ToBTOpenue, o6o0IIeHNE 1

96 cHucTeMaTU3alus 3HaHH. bubmuorexa [JOK
@yHKINU: TOCTPOCHHUE, https://m.edsoo.ru/7t444144
CBOMCTBA M3YUYCHHBIX (PYHKITUI
[ToBTOpeHnue, 0600IIEeHNE U

97 cHUCTeMaTU3alus 3HaHHI. bu6mmoreka [JOK
OYHKIMH: TIOCTPOCHHE, https://m.edsoo.ru/7f44516a
CBOMCTBA M3YUYEHHBIX (PYHKITUN
[ToBTOpeHnue, 06001ImIEeHNE 1

08 CHUCTEMAaTH3alIMs 3HAHUH. bubmuoreka [JOK
OYHKIMHU: TIOCTPOCHHE, https://m.edsoo.ru/7f4452e6
CBOMCTBA U3YUYEHHBIX (PYHKITUN
[ToBTOpeHnue, 06001IEeHNE U

99 CUCTEMAaTH3alIMs 3HAHUH. bubnuorexa [JOK
I'paduueckoe pemenne https://m.edsoo.ru/7f445516
YPaBHEHUH U UX CUCTEM
[ToBTOpEeHnue, 06061mIeHNE U

100 cucTeMaTu3alus 3HaHHM.

I'paduueckoe pemenue
YPaBHEHUH U UX CUCTEM



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

101

Wrorosas koHTposibHas paboTa

102

O0001IeHrE U CUCTEMATU3 AU
3HAHUN

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

102




MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

7 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NMPOrpaMMbl OCHOBHOT0 00111er0 00pa3oBaHusl

1

Yyiciia U BLIYUCICHUA

1.1

BI:IHOJ'IH?ITI), coucras YCTHBIC n IINCBbMCHHBIC HpI/IéMLI,

apupMeTHUeCKue NEHCTBUS C pallMOHAILHBIMU YHCIIaMU

1.2

HaxoauTe  3HaueHWss  YMCIOBBIX  BBIPAXKCHMH,  NPUMEHSTH
pa3zHooOpa3Hble CrIOCOOBI U MPUEMBI BEIYMCIICHUS 3HAUEHUN TPOOHBIX

BLIpa)KeHHfI, COACPpKalIUX OOBIKHOBEHHBIC U JACCATUYIHBIC I[p06I/I

1.3

[lepexoauts 0T omHOW (OPMBI 3amMUCH YKCEN K JAPYrou
(mpeoOpa3zoBBIBaTh  JNECATHYHYIO ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO

JECATUIHYIO IPOOb)

1.4

CpaBHUBaTh U YIIOPSAI0UMBATH PALIMOHAIBHBIE YHCIIA

1.5

OxpyrisaTh unucna

1.6

BBINOMHATE NPUKUAKY U OLCHKY pe3yjbTaTa BBIYUCICHUH, OLEHKY
3HAYEHU YHUCIIOBBIX BBIPAKCHUN. BBINOTHATH JIEUCTBUS €O

CTCIICHAMM C HATYPAJIbHBIMU IOKa3aTCIISIMU

1.7

HpI/IMeHHTB MNPU3HAKU JOCIUMOCTHU, PaA3JIOKCHHUC Ha MHOXHUTCIN

HaTypaJIbHBIX YUCET

1.8

Pemlate  mpakTHKO-OPUEHTUPOBAHHBIE  3aJa4d, CBS3aHHBIE C
OTHOILIEHUEM  BEIWYMH,  IPONOPLUUOHAIBHOCTBIO  BEJIMYMUH,
IIPOLICHTAMM, HHTEPIPETUPOBATh PE3YyJbTAaThl PELICHUs 3adad ¢
y4E€TOM OTpaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB

AnrebpanyecKue BHIPaXKESHUS

2.1

Hcnonb3oBatk anreOpanyeckyl0 TEPMHUHOJOTHUIO WU CHMBOJMKY,

IPUMEHATH €€ B IPOIlecce OCBOCHMSI yueOHOT0o MaTepHaa

2.2

Haxomute 3HaueHuss OyKBEHHBIX BBIPQKEHUH TpU  33JaHHBIX

SHAYCHHUAX MCPCMCHHBIX

23

BreinoaHsTh HpeO6pa3OBaHI/I$I LCJIOTO BbIpAKCHHA B MHOI'OYWICH




IMPUBCACHUCM HOJIO6HI)IX cj1ara€MbIX, paCKpeITUEM CKOOOK

BrmmmomaaTe YMHOKXCHHUE OJJHOYJICHA HA MHOT'OYJICH 1 MHOI'O4JICHA Ha

24 MHOTOWJIEH, HPUMEHATHh (OpMyJbl KBajapaTa CyMMbl M KBajpaTa
pa3zHoCTH
OcCylecTBISATh  pa3oOKEHUE MHOTOYWIEHOB HA MHOMXHUTEIH C
2.5 IIOMOILBIO BEIHECEHUS 32 CKOOKH OOIIEro MHOYKUTES, TPYIITHPOBKH
cJIaraeMbIX, MPUMEHEHHs (OpMyIT COKPAIIEHHOTO YMHOKEHHS
Y [TpumeHnsTH MpeoOpa30BaHMs MHOTOUJICHOB IS PEILICHHS Pa3THYHBIX
' 3a/1a4 U3 MAaTEMaTUKH, CMEKHBIX ITPEIMETOB, U3 PEalbHON IPAKTHKHU
57 Hcnonp30BaTh CBOKMCTBA CTENEHEW C HATYpPaJbHBIMH ITOKA3aTEIIMU
. JUIs IpeoOpa30BaHus BEIPAXKEHUN
3 YpaBHEHMsI U HEPABEHCTBA
Pemate nuHeliHblE ypaBHEHMS C OJHOW IEPEMEHHOM, IPUMEHSA
3.1 IpaBuJia IEPexo/ia OT UCXOJHOIO YPaBHEHUS K PABHOCUIIBHOMY €MY.
[IpoBepsTs, SABISIETCS U YUCIIO KOPHEM YPAaBHEHUS
32 [lpumensaTs rpaduueckue METOJAbl NPU PEIICHUH JHMHEHHBIX
. YPABHEHUN U UX CUCTEM
13 [lonbupare mnpuMepsl map YHCEN, SBISIOLUIMXCS  PELICHUEM
' JMHEWHOIO YPaBHEHUS C IBYMS IIEPEMEHHBIMU
CTpouTh B KOOPAUHATHOM ITIOCKOCTH rpadUK JUHEHHOTO ypaBHEHUS
3.4 C IByMsl IEPEMEHHBIMU; MOJIb3YsICh IPauKOM, IPUBOAUTH PUMEPHI
pEelIeHNs] yPaBHEHUS
35 Pemate  cucreMbl  IBYX JIMHEMHBIX YpaBHEHMM C  JByMs
. IEpPEMEHHBIMH, B TOM YHUCIIE TPaPUUECKU
CocTaBisTh U pemaTh JMHEWHOE YpaBHEHUE UIIM CUCTEMY JTMHEUHBIX
3.6 YpaBHEHHUH M0 YCJIOBUIO 33Ja4u, HHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3aJa4 [OJIyYE€HHBIN pe3yJIbTaT
4 Koopaunate! u rpaduku. yHKIMN
N300pakaTb Ha KOOPIMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOLIHUE
4.1 3a/laHHBIM KOOpAMHATaM, Jy4YH, OTPE3KH, MUHTEpBaJIbl, 3allUChIBATh
YHCJIOBBIE TPOMEXYTKH Ha aJIreOpandeckoM si3bIKe
4o OrmedaTs B KOOPAMHATHOM IUIOCKOCTHM TOYKHM IIO 3aJaHHBIM
. KOOpJAUHaTaM
4.3 Crpoutsb rpaduku JuHEHHbIX QyHKIMNA. CTpoUTh TpapuK QyHKIUU




y = [X]

4.4

OnwuceBaTh ¢ MOMOIIBIO (DYHKIMIA W3BECTHBIE 3aBUCUMOCTH MEXKTY
BEIIMYMHAMU: CKOPOCTb, BPEMs, DPACCTOSAHME, LEHY, KOJIMYECTBO,

CTOUMOCTb, IPOU3BOJIUTEIBHOCTD, BpeMsi, 00BEM padbOTHI

4.5

HaxoauTe 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[lonumate rpaduyeckuii cnoco® TpPEACTaBICHUA W aHaIU3a
nH(poOpManny, W3BIEKATh M HHTEPIPETHPOBATH HMH(POPMAIMIO U3

rpaduKOB peabHBIX MPOILECCOB M 3aBHCUMOCTEH

8 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

Yucina 1 BEIYHCIIEHUSA

1.1

Hcnons3oBaTh Ha4daJIbHBIC MMpEACTaBJICHUA 0 MHO>KECTBE
I[CI\/’ICTBHTGJ'IBHI)IX YUCCIT U1 CPAaBHCHUA, OKPYTIJICHHUA U BBI'-IPICJ'IGHHIZ,
I/1306pa)KaTL HeﬁCTBHTeHBHBIC qyucjila TOYKaMH Ha KOOp,Z[HHElTHOﬁ

IpsAMOM

1.2

[IpumeHsaTh MOHATHE apUPMETHUUECKOTO KBAAPAaTHOTO KOPHS,
HAXOJIUTh KBaJpaTHble KOPHH, HCIOJIb3YS HpU HEOOXOIUMOCTH
KJIBKYJIATOD, BBIITOJIHATh peoOpa3oBaHus BBIPAKCHMUI,

COACPpKaAUX KBaAAPATHBIC KOPHU, UCITIOJIB3Y1 CBOICTBa KOpHeﬁ

1.3

Hcnonn30BaTh 3amMcH OOJIBIIMX M MaJIBIX YHCET C IIOMOIIIBIO

JECATUYHBIX Apobeli u cTernenei yrcna 10

Anrebpanyeckue BHIPaXKESHUS

2.1

[IpuMeHATh MOHSATHE CTENEHU C LEJNbIM IOKA3aTeNIeM, BBIMOJIHATH
npeoOpa3oBaHusl BBIPAXKEHUI, COAEpKAIMX CTENEHU C LEJIbIM

IIOKa3aTcjIEM

2.2

BBINONHATE  TOXKIECTBEHHbIE MPeoOpa3oBaHUS  PAIMOHAIBHBIX
BBIDA)KCHUM HA OCHOBE NPABWJI ACHCTBUN HaJ MHOTOWICHAMH W

anreOpanyecKuMu ApoOsSIMHU

23

PacknagwsiBath KBa,Z[paTHLIﬁ TpéX‘IJ’ICH Ha MHOXXHUTCIIN

24

[TpumeHsTh peoOpa3oBaHUs BHIPAKEHUN ISl peUIeHHs pa3TUYHbIX

3aa4 U3 MaTeMaTuKH, CMCKHBIX ITPEAMCTOB, U3 peaJII)HOfI MMPAaKTUKH




YpaBHEHHUs 1 HEPABEHCTBA

3.1

Pemwlate nMHENHBIE, KBaJpaTHbIE YPABHEHUS M palUOHAIbHBIC
YPaBHEHUs, CBOASAILMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYyMS

NEPEMCHHBIMU

3.2

[IpoBomuTh mpOCTEWIINE MCCIEIOBAHUS YPABHEHUH M CUCTEM
YpaBHEHMH, B TOM UHCJIE€ C NPUMEHEHHEM TIpadUuUecKux
IpeJCTaBIeHUH (yCTaHABJINBATh, UMEET JI YPABHEHHE WIN CHCTEMA

ypaBHEHUH pellIeHUs], €CITU UMEET, TO CKOJIbKO, U TIPOYEee)

33

[lepexoauTs OT cioBecHOW (OPMYIMpPOBKH 3amauud K €€
anreOpanyeckoi MOJIENTU C TMOMOIIBbIO COCTABICHHUS YpaBHEHHS WIIH
CUCTEMBbl YpaBHEHMI, MHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a/1a4H [TOJIyYEHHBIN pe3yJIbTar

34

[IpuMeHATH CBOWCTBA YMCIIOBBIX HEPABEHCTB Il CpPaBHEHWS,
OILICHKH, pelIaTh JUHEHHbBIE HEPABEHCTBA C OJHOM NEPEMEHHON U UX
CHCTEMBI, J1aBaTh rpa)uuecKyIo HILUTIOCTPALIMIO MHOXKECTBA pEIICHU

HCpPaBCHCTBA, CUCTEMBI HCPABCHCTB

DyHKIUU

4.1

[lonumars ¥ HUCHONB30BaTh (PYHKIMOHAIbHBIE MOHSTHUS M S3bIK
(TepMMHBI, CUMBOJIMYECKHE OOO3HAYEHHUs), ONpPENEesTh 3HAuUCHUE
(YHKIMY 110 3HAYSHHUIO apryMEHTa, ONPEAeIsTh CBOMCTBA (PYHKITUH

o eé€ rpaduky

4.2

Ctpouth rpadKu 3JI€MEHTAPHBIX (PYHKIIMA BHJIA:
y=k/x

kix

, Y =X% y =X, y = |X|, OIUCHIBAaTh CBOICTBA YUCIOBON (DYyHKIMH 1O €&
rpaduxy

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI NMPOrPaMMBbI OCHOBHOT0 00111er0 00pa3oBaHus




Yucna 1 BEIYUCIIEHUS

1.1

CpaBHUBaTh M YHOPSJOYMBATH PALMOHAJIBHBIE U UPPALMOHAJIbHBIC

qucia

1.2

BrimonaaTs apI/I(I)MCTI/I‘-ICCKI/Ie ,Z[Cf/'ICTBHﬂ C pallMOHAJIbHBIMU YUCJIAMHU,
CcoucTasd YCTHBIC U NIMCbMCHHBIC HpI/IéMBI, BBITNIOJIHATH BBIYUCICHUSA C

HppaivuoOHAJIIBHBIMUA YU CIIaMU

1.3

Haxonuth 3HaueHUs1 CTENEHEN ¢ LENBbIMU MTOKA3aTeISIMU U KOPHEH,

BBIYUCIIATH 3HAYCHUA YHUCIIOBBIX BBIpa)KeHI/If/'I

1.4

OprI‘ JIAThb ﬂeﬁCTBHTCHLHBIG quciia, BBIINIOJIHATH IIPUKUAKY

pe3yiibTaTta BI)I‘IHCJICHI/Ifl, OLICHKY YHUCJIOBBIX BI)Ipa)KeHI/Iﬁ

YPaBHeHI/Iﬂ " HCpPABCHCTBA

2.1

Pemate nuHelHbIE W KBagpaTHbIE ypaBHEHHUS, YpaBHEHUS,

CBOAAIIMECA K HUM, HpOCTGﬁHIHG I[pO6HO—paI_[I/IOHaJ'IBHLIC YpaBHCHUA

2.2

Pemrate cuctemsl IByX JTMHEHHBIX YPABHEHHI C IBYMS IEPEMEHHBIMU
Y CUCTEMBI IBYX YPAaBHEHHH, B KOTOPBIX OJJHO YPABHEHHE HE SABJIACTCS

JIMHENHBIM

23

Pemrate TekcTOBEIC 3aJa4uu anre6panquKHM crmocodoM ¢ IIOMOIIBIO
COCTaBJICHUA YPABHCHUA WM CUCTCMBI JIBYX ypaBHCHI/Iﬁ C AByMs

MEPEMCHHBIMU

2.4

[IpoBoguTs npOCTEHIINE HCCIENOBAHUSA YPABHEHMM M CHUCTEM
yYpaBHEHHH, B TOM UHCJIE€ C NPUMEHEHHEM TIpadUuUIecKux
IpeJCTaBICHUN (HallpuMep, YCTaHABIIMBATh, UMEET JIM ypaBHEHUE

WIH CUCTEMA YPaBHEHUM pPEIlIeHus], €ClI UMEET, TO CKOJIBKO)

2.5

Pemate nMHENHBIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA,
M300pakaTh PEIICHUE HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3aITUCHIBATh

PEICHUE C IIOMOIIBIO CUMBOJIOB

2.6

Pematr cucteMBl JIMHEHHEBIX HCPaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKJTIOYAIOIME KBAJPaTHOC HEPABEHCTBO, W300pakaTh peEIICHUE
CHCTEMBbI HEPABCHCTB Ha YKMCIIOBOM MPSMOMA, 3aIMCHIBATh PEIICHUE C

IIOMOIIBIO CHMMBOJIOB

2.7

Hcmons3o0BaTh HCPABCHCTBA IIpU PCIICHUHN PA3JIMYHBIX 3a1a4

DyHKIUU




3.1

Pacno3naBate  (yHKIMM ~ HM3Y4YeHHBIX  BUAOB.  [loka3wiBaTh
CXEMAaTHUYECKH pACIOJIOKEHHE Ha KOOPJMHATHOM IUIOCKOCTH
rpa¢ukoB Qynkuumii Buna: y=kx, y=kx+b, y=~k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HAa4eHUH KO0A3(PPHUIIMEHTOB, OMUCHIBATH CBOWCTBA

byHKIHII

3.2

[Toka3plBaTh CXEMaTHYECKH pACIONIOKEHHE Ha KOOPAWHATHOM
IUTOCKOCTH TpadukoB GyHKIMH Buaa y = VX, y = |X| U ONUCHIBAThH

cBoMcTBa PyHKITUH

33

Crpoutp M u300pakaTb CXEMAaTUYECKH TpapHUKH KBaIPaTHUHBIX
(yHKIMH, ONUCHIBATH CBOMCTBA KBaJApPAaTUYHBIX (YHKUUN MO HX

rpadgukam

34

Pacno3naBate KBagpaTu4yHyl0 (QyHKIUIO 1O (opMyiie, TPUBOAUTH
npUMephl KBAaJIpaTUYHBIX (PYHKUMHA M3 peanbHOM >KU3HU, (PU3UKH,

reoMeTpruu

ApudmeTnueckasi U reoMeTpUuecKas porpeccun

4.1

Pacno3naBath apu(MeTHUECKyl0 M TEOMETPUYECKYIO IPOTPECcCUH

IIPU pa3HbIX COCcO0ax 3adaHUs

4.2

BBINONHATE BBIYMCICHUS C HCHOJIB30BaHHEM (OpPMyIN #-TO uieHa
apu(METHIECKOW U TEOMETPUIECKOI IPOrpeccuii, CyMMBI IEPBBIX N

YJICHOB

43

I/I306pa)KaTB YJICHBI IIOCICI0BATCIbHOCTHU TOYKaMH Ha

KOOPAMHATHOW INIOCKOCTH

4.4

Pemarn 3aJa4u, CBA3aHHBIC C YHCJIIOBBIMHM ITOCICAOBATCIBHOCTAMU,
B TOM 4YHCJC 3agadu U3 peaﬂbHOﬁ KU3HU (C HCIIOJIBb30BaHHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHHN)




INPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
1 Uwucna v BBIYUCICHUS
Jlpobu OOBIKHOBEHHBIE U JAECATUYHBIC, NIEPEX0]l OT OJHON (OPMBI 3alUCU
1.1 npobeit k apyroi. [loHsTHE palMOHAIBHOIO 4YMCIA, 3alKCh, CPABHEHUE,
yHOPSAI0UMBAHUE PALIMOHATIBHBIX YHCET
1o ApudmeTrrueckue IeHCTBUS ¢ pallMOHANBHBIMU YKciIaMu. Perienue 3amay
' U3 pealIbHOM MPAKTUKH HA YacTH, Ha IPOOH
13 Crenenb C HaTypadbHBIM I[IOKAa3aTeleM: OMNpEIeIeHHe, Npeodpa3oBaHUe
' BBIp2)KEHUI Ha OCHOBE OMPE/IENICHNUs, 3aMUCh OOBIINX YUCEI
L4 [IpornieHTHI, 3aMUCh TPOLIEHTOB B BUE APOOHW M APOOH B BUJE MPOIICHTOB.
' Tpu OCHOBHBIE 33/1a4X HA MPOLIEHTHI, PEILICHUE 3a7a4 U3 PealbHOU MPAKTUKU
s [IpuMeHeHne TNpPU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOKHUTEIH
' HaTypaJIbHBIX YHACEIT
L6 Peanbubie  3aBHCHMMOCTM, B TOM 4YHCIe TmpsAMas ©  oOparHas
' MPONOPLIUOHAIBHOCTH
2 Anrebpandyeckue BoIpaKEHUS
1 [TepemeHnHbIe, UMCIIOBOE 3HAUEHUE BBIPAKEHUS ¢ IEpEMEHHOM. [lomycTuMbIe
' 3HAUYEHUSI IEPEMEHHBIX
25 [IpencraBneHre 3aBUCUMOCTH MEXKIY BEIMYUHAMH B BUAC (DOPMYIIBL
' Brraucnenus mo popmynam
)3 [IpeoOpazoBanne OyKBEHHBIX BBIPRKCHUH, TOXICCTBEHHO pPaBHBIC
' BBIPaKCHUS
2.4 CBoiicTBa CTENEHU C HATYPAJIbHBIM I1OKA3aTEIEM
5 OpnHounensl 1 MHOTOUWIEHBL. CTeneHb MHOrowieHa. CiioKeHue, BBIYUTaHue,
' YMHOX€HHUE MHOTOUJICHOB
@opMynbl COKPALIEHHOTO YMHOXKEHHMs: KBaJApaT CyMMbl U KBapar
2.6 pazHoctu. dopMyrna pa3sHOCTHM KBaApaTtoB. Pa3nokeHWe MHOTIOYJIEHOB Ha
MHOXHUTEJH
3 VYpaBHeHUst
31 VYpaBHEeHHE, KOpEHb ypaBHEHHUsS, MpaBWiIa MpeoOpa3oBaHUS ypaBHEHUS,
' PAaBHOCUJIBHOCTh YPAaBHEHH




32 JIuHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YMCIO KOpPHEW JIMHEHMHOTO
' YPaBHEHUs, PELIEHUE JIMHENHBIX YPAaBHEHUM
33 CocraBiieHne ypaBHEHUH 10 yCIOBUIO 3aa4i. Perienne TeKCTOBBIX 3a1a4 ¢
' ITOMOILBIO YPaBHEHUI
34 JluneliHOE ypaBHEHHUE C IBYMS EPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JIMHEHHBIX ypaBHEHUH C JBYMs IEepeMEHHbIMU. PeuieHue
3.5 CHUCTEM YpaBHEHH CITIOCOOOM 110/1IcTaHOBKH. [IprMephI penieHus: TEKCTOBBIX
3a/1a4 ¢ IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. @yHKIuu
4.1 Koopaunara Touku Ha npsiMoi
42 YucnoBsle IPOMEKYTKH. PaccTosiHuE MeX 1y JByMs TOUKaMU KOOPIUHATHON
' IpsAMOM
43 [MpsmoyronpHas cuctema koopauHat, ocu Ox u Oy. Abcurcca U opArHATA
' TOYKH Ha KOOPJUHATHOM INIOCKOCTH
4 ITpumeps! rpadukoB, 3aaanHbIX GopMysamu. YreHne rpauKoB peabHbIX
' 3aBUCUMOCTEN
4.5 [Tonsarue gpynkuun. I'papux pynkumu. CroicTBa QyHKIHIA
4.6 Jluneiinas gynkuus, e€ rpaduk. ['padux pynkuuum y = [X|
47 I'paduueckoe pemieHHe JMHEHHBIX YPAaBHEHUH M CUCTEM JIMHEHHBIX
' YpaBHEHHU
8 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna u BBIYUCIECHUS
. KBanpatHblit kopeHb u3 uucna. [loHATHE 00 HMPpPalMOHANIBHOM YHCIIE.
' JecsaTuunble NpUOIMKEHNS HPPALMOHAIBHBIX YHCET
CpoiicTBa apu(MeTHYecKUX KBaJpaTHBIX KOPHEM M UX MPUMEHEHHE K
1.2 npeoOpa3oBaHUI0 YHCIIOBBIX BBIPAKEHUI " BBIYHCIICHUSIM.
JlelicTBUTENBbHBIC YHCIIA
1.3 Crernenb ¢ 1eNbIM MOKa3aTesieM U e€ cBoiicTBa. CTaHmapTHAas 3aMKuCh Ynciia
2 AnreGpanyeckre BbIpaXKeHUs
Y KBaznpaTHblii TpEXuieH, pas3JIo)KEHHE KBAaJpaTHOTO TpEXUWIEHA Ha
' MHOKUTENH




2.2 Anrebpanueckas 1pods. OCHOBHOE CBOMCTBO alreOpanveckoil 1poou

2.3 CrnoxeHue, BBIYUTaHUE, YMHOKEHUE, JEICHUE allreOpandecKkux apooei

24 PanmonanbeHble BEIpaKEHUS U UX IpeoOpa3oBaHue
3 YpaBHEHHS U HEPaBEHCTBA

11 KBanpatHoe ypaBHeHHe, QopMmyla KOpHEH KBaJApaTHOIO YpaBHEHUS.
' Teopema Buera

3.2 Pemienue ypaBHeHM, CBOAAIIMXCSA K JIMHEHHBIM U KBAIPATHBIM

33 [Ipocreiimue ApoOHO-pallMOHATIbHBIE YPaBHEHUS

['paduueckas uaTEepIpeTalvisl YpaBHEHHM C IByMs IEPEMEHHBIMU U CUCTEM
34 JUHEHHBIX YpaBHEHHH ¢ IByMs epeMeHHbIMU. [IpuMepsl penienus cuctemM
HEJIMHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU

3.5 Pemienue TekcTOBBIX 33724 alreOpandeckuM crocoOom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HON NTEpEMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JInHelHbIE HEpAaBEHCTBA C OJHOM MEPEMEHHON

3.10 CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOMN
4 OyHKIMT

il [Tonsitue Qynkmuu. OOMacTh ONpEeIeHUS W MHOXKECTBO 3HaYCHUU
' ¢byskiun. CriocoOb! 3ananus GpyHKIuM

4.2 I'paduk pynkuun. YreHne cBOUCTB GyHKIUH 1O €€ rpaduKy

43 [Tpumeps! rpaduKoB PYHKIIHIA, OTpAKAOMINX peaTbHbIEe TPOIECCH

14 OyHKIMY, ONUCHIBAIOUIME MPSAMYI0 M OOpaTHYIO MpPOMOPLHOHANIBHBIE
' 3aBHCHMOCTH, X TpapuKu

4.5 OyHkuu y =x? y = x?

4.6 Oyukmuu y = Vx, y = |x|

4.7 ['padmyeckoe perieHne ypaBHEHUIH U CUCTEM YpPaBHEHHIM

9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUS
1 Yucna v BBIYUCICHUS

1.1

PaHI/IOHaJ'IBHI)Ie quciia, HppalOHAJIBHBIC YHCJIa, KOHCYHBIC U OeCKOHEUYHbIE




JECATUYHBIE JPOOH

MHOXeCTBO  JeHCTBUTEIBHBIX YHCEN, JCUCTBHTEILHBIC YHCIIA Kak

OeCKOHEUHBIE JCCATUYHBIC I[pOGI/I. B3aumMHO o0AHO3HAYHOE COOTBETCTBHE

t2 MEXIY MHOKECTBOM JICCTBUTEJIBHBIX YHCEI W KOOPIAUHATHOM MPSMOM.
CpaBHEHME IEUCTBUTEIBHBIX YHCEI
1.3 Apudmerndeckue 1eUCTBUS C ACHCTBUTEIBLHBIMH YACIAMU
W3mepenus, npubamkeHus, olleHku. Pa3mepbl 00bEKTOB OKPYKAIOIIET0 MUPA,
” JUTMTENIFHOCTh TPOLIECCOB B OKpy»katomeM mupe. [IpubmnkéHHoe 3HaueHue
' BEJIMUMHBI, TOUHOCTH NpubImxkenus. Okpyriaenue uncen. [Ipukuaka u oleHka
pe3yJIbTaTOB BBIYUCIICHUI
2 YpaBHEHHUs U HEPABEHCTBA
2.1 YpaBHEHHU C OJHOU ITIEPEMEHHON
2.2 JIuneiinoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASAILUXCS K TUHEUHBIM
2.3 KBagparnoe ypaBHeHue. Pernienue ypaBHEHH, CBOAAIIMXCS K KBaAPATHBIM
54 bukBagpatHoe ypaBHeHue. Ilpumepsl penieHus ypaBHEHUM TpeThed U
. YETBEPTOU CTEIICHEN Pa3IOKEHUEM HA MHOKUTEIIN
2.5 Pemenue npoOHO-pallOHANIBHBIX YPaBHEHUIH
2.6 Cucremsl ypaBHEHU
2.7 VYpaBHeHHeE ¢ AByMS IEPEMEHHBIMU U €ro Tpauk
2.8 Pewienue cucrteM IByX JIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU
29 Pewmenne cucrem IByX ypaBHEHHUH, OJTHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
. BTOPOM CTEIEHU
2.10 I'paduueckas uHTEpIIpETALIUS CUCTEMBI YPABHEHUH C IBYMS TIEpEMEHHBIMH
2.11 Pemenne TeKCTOBBIX 33724 aNredpandecKum crocodoom
2.12 UYucnoBble HEPaBEHCTBA U UX CBOMCTBA
2.13 Pemienue nuHelHBIX HEPABEHCTB C OJJHOM ITIEPEMEHHOMN
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOM
2.15 KBanparHbie HepaBeHCTBa
516 I'padmueckas mHTEprpeTansi HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMS
' IIEPEMEHHBIMU
3 OyHKIUU
31 KBagpatnunas ¢ynkuusa, e€ rpaduk u cpoiictBa. IlapaGona, KOOpAMHATHI

BEpILKHBI 1apadoIibl, 0Cb CAMMETPUHN apaboJIbl




32 I'paduku pynkumii y=kx, y=kx+b u ux cBoiicrsa
33 I'paduxu Gynkuumit y=k/x, y = x° 1 UX CBOWCTBA
34 I'paduxu QyHKIHMI , 1 UX CBOICTBA
4 UYucnoBsle NOCIEA0BATENBHOCTH
il Omnpenenenue u ciocoObl 3aJ]aHNs YHCIOBBIX MOCIEeI0BaTEIbHOCTEN. 3a1aHne
' MOCJIEIOBATEIILHOCTH PEKYPPEHTHOM opMyIioi u popmMyIIoi n-ro dieHa
4n Apudmernueckast mnporpeccus. Dopmyiabl n-ro wieHa apupMeTHYecKOi
. IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB
43 I'eomerpuueckas mnporpeccus. DopMmynsl 7-ro 4jgeHa TI'€OMETPUUYECKOMN
' MIPOrPECCUH, CYMMBI NIEPBBIX /1 YWICHOB
N300paxkenne uneHOB apu(METHUYECKOW U T'€OMETPUUYECKON Mporpeccuii
4.4 TOYKAMU HAa KOOPAMHATHOW IUIOCKOCTH. JIMHEWHBIN M SKCIOHEHIMAIbHbBIN
poct
4.5 Cno’kHbIE MPOLIEHTHI




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

Kon
NpoBepPsieMoro
TpedoBaHMSI

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHMS OCHOBHO# 00pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOIO
o0mmero oopazosanus Ha ocHoBe ®PI'OC

YMeHue onepupoBaTh NOHATHUAMU: MHOXKECTBO, IIOJMHOKECTBO,
OMNepaly HaJ MHOXECTBAMH; YMEHHE OIEpUPOBATh IMOHATHUIMMU:
rpad, cBA3HBIN rpad, IepeBo, LUK, TPUMEHATh UX MPU PELICHUU
3a/la4; yMEHHE UCIOJb30BaTh rpaduueckoe MpeacTaBiIcHHUE
MHO’KECTB JUIsl ONHCAHUS PEAIbHBIX IPOLIECCOB U SBJICHUH, IPU

pEIIeHNH 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB

YMeHnue onepupoBaTh NOHATUAMU: OIIPENEICHUE, aKCHOMA, TEOpEMa,
JI0Ka3aTeNbCTBO; YMEHUE paclo3HaBaThb MCTUHHBIE U JIOKHBIE
BBICKA3bIBAHUS, MPUBOJUTH NPHUMEPHl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUS BBICKA3bIBaHUM

YMeHue onepupoBath MOHATUAMU: HAaTypalbHOE YHUCIIO, IIPOCTOE U
COCTaBHOE YHUCIO, JEIUMOCTb HATYPAJIbHBIX 4YHCEJ, IPU3HAKU
JIeTUMOCTH, LIeJI0€ YMUCIO0, MOMAYJIb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIM BUJ YUCIIA, pallMOHAIBHOE YHCIIO,
UppalMOHATIBHOE YHCIIO, apu(PMETHUYEeCKUH KBaJpaTHBIH KOPEHb;
YMEHHE BBINOJHATH JEHCTBUSL € YUCIAMM, CpPaBHUBATh M
yHOPSAOYMBATh 4YMCIIA, NPEACTABJIATH YNCIA HAa KOOPAMHATHOU
OpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JellaTh MPUKUIKY U OLIEHKY

pe3yibTaTa BBIUMCIICHUH

YMeHHe oneprpoBaTh MOHATUSMH: CTEIICHb C LIEJIBIM T0Ka3aTeleM,
apudmeTHueCKuil KBaIpaTHBIN KOPEHb, MHOTOYJICH, alNre0pandecKkast
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypPaJIbHOW CTEIICHU
OOJIbIlIe ©TUHUIIBI; YMEHHE BBIMOJNHATH PacuéThl MO (opMyiam,
npeoOpa3oBaHus MEJbIX, JAPOOHO-PAIMOHAIBHBIX BBIPAKCHUNA |
BBIPXCHUH C KOPHIMH, Pa3IoKeHUE MHOTOWICHA Ha MHOXHTEIH, B
TOM 4YHCIIE C WCIOJIb30BaHHEM (OpMyNl pa3HOCTH KBaJpaToB M

KBaJpaTa CyMMBbI U pa3HOCTH

YMmenue ONCprUpPOBaATh MOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUC

C OJHOM MEPEMEHHOW, YKCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C




NIEPEMEHHOM; YMEHHE PEIIaTh JUHEHHbIE U KBAIPAaTHbIE YPABHEHUS,
JIpoOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW MEPEMEHHOH, CUCTEMbI
JIBYX JIMHEMHBIX YPABHEHUH, TUHEHHbBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHblE U JPOOHO-palMOHAJIbHBIE HEPAaBEHCTBA C OAHOI
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUH 3a1a4 U3 IPYTUX NPEIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE HCIO0JIb30BaTh KOOPAUHATHYIO
OPSIMYI0 U KOOPAMHATHYIO TUIOCKOCTb JUIS M300pa)KeHUsl perieHui

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMHU: GYHKIWs, rpapuk (yHKIUH,
HYJIN prHKIII/II/I, MMPOMECIKYTKHU 3HAKOIIOCTOAHCTBA, IPOMCKYTKH
BO3pacTaHus, yObIBaHHs, HaHOOJbIIEC M HAMMEHbIICE 3HAYCHHS
GbyHKIMY; YMEHHE OIIEpUPOBAThH MIOHATUAMU: npsmas
HPOMOPIMOHATBHOCTh, JINHEWHAs DYHKITUS, KBaJApaTHUHAS (DYHKITHS,
oOpaTHasi TMPOMOPIHOHAIBHOCTh, Mapadoia, TUmnepOoiia; yMEHHE
cTpouTh rpadukd  GYHKIUA, HCMONB30BaTh rpapukd  JUIs
OTIPEICIICHUs] CBOWCTB TMPOIIECCOB M 3aBUCHMOCTEH, I PEIICHHUSI
3a7a4 M3 IPYyruX y4eOHBIX MPEIMETOB U pealbHOM JKU3HH, YMEHHE

BBIpa)KaTh (POPMYJIaMHU 3aBUCHMOCTH MEX/Y BEITUIHMHAMU

YMenue OIIEpPUPOBATH MOHATUSIMH: II0CJIEI0BATEIbHOCTD,
apupMeTHyecKkass M TeOMETpHYecKas IPOrpecCHH; yMEHHe
UCIIOJIb30BaTh CBOIMCTBA MOCIIEOBATEIBHOCTEH, (HOPMYIIBI CYMMBI U
o0I1ero wieHa Mpy pelIeHud 3a4ad, B TOM YUCIE 3aJa4 U3 JIPYTUX

y4eOHBIX TPEMETOB U PEATLHOM KUZHU

YMeHue pemars 3a7a4n pa3HbIX TUIOB (B TOM YHCJIE HA MPOLIEHTHI,
JOJIM M 4YacTH, JBH)KEHHE, paboTy, IIeHy TOBAapOB U CTOUMOCTb
HOKYIOK U YCIIYT, HaJIOTH, 337[a4i U3 00JaCcTH yIpaBiIeHUs JIUIHBIMU
U CceMeWHbIMH (PUHAHCAMHU); YMEHHE COCTABIIATH BBbIPAXKECHHUS,
YPAaBHEHUsI, HEPABEHCTBA U CHUCTEMBI [0 YCJIOBHUIO 3a1auH,
HCCIIEZI0BATh MOJYYEHHOE PEIICHUE U OLIEHUBATh IIPABON0J00HOCTh

IMMOJIYYCHHBIX pPC3YyJIbTATOB

YMeHue onepupoBaTh NOHATHIAMU: (QUTYpa, TOUKA, OTPE30K, IpsMas,
oy, JIOMaHasl, yToJI, MHOTOYTOJIbHHUK, TPEYrOJIbHUK,
paBHOOEIPEHHBIN " PaBHOCTOPOHHUI TPEYTrOJIbHUKH,
IPSIMOYTOJIBHBIN TPEYroJbHUK, MEJIuaHa, OMCCeKTpHuca M BbICOTA

TPEyrojibHUKa,  YeThIPEXYTOJbHHUK,  Mapajuiejorpamm,  pomo,




OpSIMOYTOJIBHMK,  KBajgpaT, Tpameuus; OKpPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C HPOCTPAHCTBEHHBIMH (UTypamy;
yMEHHUE peniaTh 3a/1a4d, B TOM YHCJIE U3 MOBCEAHEBHOMN XKU3HH, HA
HAXO0XKJCHUE IeOMETPUUECKUX BEIUYMH C IPUMEHEHUEM U3Yy4YCHHBIX

CBOMCTB puryp u ¢pakron

10

YMeHne onepupoBaTh TOHSATHSIMH: PAaBEHCTBO (DUTYp, paBEHCTBO
TPEYTOJIbHUKOB; NapaJljIeIbHOCTh U MEPIECHIUKYJISIPHOCTh MPSMBIX,
YroJd MEXIy NpSMbIMH, TEPICHAUKYJAP, HAKIOHHAs, MPOECKIINS,
nonobue  ¢uryp, NOAOOHBIE  TPEYTOJBHUKH,  CHUMMETpUs
OTHOCHUTEJIbHO TOYKU U MPSMOI; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpUI0O W mojxobue  ¢uryp,  mapaieNbHOCTh U

NEPHEHANKYJSIPHOCTD MIPSMBIX B OKPYKalOIEM MUPE

11

YMeHue onepupoBaTh MOHATHSAMM: JJIMHA, PAaCcCTOSIHUE, YIoi
(BenMuuHA yria, CUHYC U KOCHHYC yIjla TPEeyrojbHHKA), TUIOIIA/b;
YMEHHE OLICHUBAThH Pa3MephI IPEIMETOB H 00BEKTOB B OKPYKAIOIEM
MHUpPE; YMEHHE MPUMEHATh (OPMYJbl MEepUMeTpa U IUIOUIaau
MHOTOYTOJIHUKOB, JUIMHBI OKPY>KHOCTH W IUIOIIAAHU Kpyra, oobema
IPSIMOYTOJIBHOTO MapajuieNenuIle]a; YMEHUE NPUMEHSTh NPU3HAKU
PaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJIbHHKA,
teopemy [ludaropa, TpUTrOHOMETPUUECKHE COOTHOIICHUS IS

BbIYUCJICHUA OJINH, paCCTOHHI/IfI, HJIOH.I&IICIZ

12

YMmenue wu300paxarh IUIOCKMEe (UIyppl M HUX KOMOMHAIWH,
IPOCTPAHCTBEHHbIE (UIYpPHl OT PYKH, C HOMOLIBIO UYEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIH

CHMBOJIbBHOMY OITMCAHUTIO

13

YMeHHne oOomnepupoBaTh MOHATHAMHU: NPSIMOYIOJIbHAsE CHUCTEMa
KOOpJIMHAT;, KOOpPAWUHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOM3BEIECHNE BEKTOpAa HA YHCIO, CKaISIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPbl M KOOPAUHATBHI A
IIPE/ICTABJICHNS JAHHBIX W PELICHMs 3a]ad, B TOM YHCIE U3 JPYTHUX

yqe6Hbe npeaMeTOB U peaHBHOﬁ KHU3HHU

14

YMeHue onepupoBaTh IOHATUAMHU: CTOJOMKOBBIE U KpPYrOBBIE
quarpamMmbl, TaOnMIbl, CcpelHee apupMeTHYecKoe, MeauaHa,
HauOoJIblllee U HaMMEHbIIee 3HaYeHUs, pa3Max YMCIOBOro Habopa;

YyMEHHE W3BJEKaTh, HMHTEPIPETUPOBaTh M  MPeoOpa3OBbIBATH




uHpOpMaIMIO, TPEICTABICHHYI0 B TaOiauIlaXx UM Ha Jauarpammax,
OTPaXKAIOILLYI0 CBOMCTBA U XapaKTEPUCTUKU PEAIBbHBIX IIPOLECCOB U
ABJIICHUM; yMEHWE pacllO3HaBaThb HW3MEHYMBBIE BEJIMYUHBI B

OKpYy’arolleM MUpe

15

YMeHue onepupoBaTh MOHATUSMU: CIyYalHBIM OMBIT (CITydalHBIHN
SKCIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIM HCXO)
CIIy4aifHOTO ONBITa, CIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHUS;
YMEHUE HAXOJHUTh BEPOSITHOCTH CIIyYallHBIX COOBITUN B OMBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJa4d METOJIOM OPTaHHW30BAaHHOTO Nepedopa U ¢ WCHOJIH30BAHUEM
IpaBuja YMHOXKEHUS; YMEHHE OLEHUBATH BEPOSITHOCTH PEabHBIX
COOBITUH U SIBIICHU, IOHUMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITUH B OKpPY)KAIOIIEM MHpPE U B IKU3HU;
3HAKOMCTBO C TOHSATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €TO POJIbIO B MACCOBLIX ABJICHHAX

16

YMeHne BbIOMpATh MOIXOANINN W3YUYEHHBIH METOM I pelIeHUs
3a/1a4d, IPUBOJIUTH MIPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEH B
MPUPOJIC U KU3HU, PACIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMATUKHU
B HCKYCCTBE, OIHMCHIBATH OT/EJbHBIC BBIJIAIOIIUECS PE3YIbTaThI,
MOJTyYCHHBIE B XOJI€ Pa3BUTHUS MATEMAaTHUKU KaK HAYKH, NPUBOIAUTH
pUMEPHI MATEMATUUYECKUX OTKPBITUN U KX aBTOPOB B OT€UECTBEHHOM

Y BCEMUPHOH UCTOPUU




HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS

1 Yucna u BIYUCICHUS

1.1 Harypanbnblie u nensie yncna. [IpusHaku Je1MMOCTH LETbIX YUCEN

1 OObIKHOBEHHBIE UM JECATUYHBIE JpOOM, TPOIEHTH, OECKOHEUHbIE
. MepHOANYECKHEe IpooH

13 Pannonanehpie uncna. Apudmernyeckde ONEpalud C PaldOHATIbHBIMU
. yuCIaMu

14 JleficTBuTenpHbIe Ynciia. Apu(pMETHYECKUE ONEpai C JIeHCTBUTEIbHBIMU
' yuCIaMu

s [IpuOnmxkE€HHBIE BBIYKMCIEHUS, NpaBWiIa OKPYIJVIEHHS, MPUKHUIKA W OLIEHKa
' pe3yabpTaTa BEIYMCICHUN

2 Anrebpanyeckue BbIpaKeHUs

2.1 bykBeHHbIE BBIpaXKEHUS (BBIPAKEHUS C IEPEMEHHBIMU )

55 Crenenp ¢ nenbiM nokasaresieM. CTeneHb C pallMOHAJIbHBIM IOKAa3aTeeM.
. CaoiicTBa cTeneHu

2.3 MHorouneHsl

2.4 Anrebpanueckas 1poob

55 Apudmernueckuii  KopeHb  HaTypajbHON  cremeHu.  [leiictBus ¢
' apu(pMETHYECKUMH KOPHSIMHU HATypaJIbHOU CTETIEHU

3 VYpaBHEHHUs U HEpABEHCTBA

31 Lensle u npoOHO-panMoOHaNbHbIE ypaBHEHUS. CHCTEMbl U COBOKYIHOCTH
' ypaBHEHUH

35 Lenbie n apoOHO-panoHaNbHEIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

33 Petrenne TekcTOBBIX 337124

4 YucnoBsle OCIEN0BATENBHOCTH

4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHHUS MOCIEA0BATEILHOCTEN

42 Apudmernueckass u TeoMmerpuueckas mnporpeccurd. Dopmyna  CIO0XKHBIX
' MIPOLIEHTOB




OyHKIUU

OyHKIOMsI, CMocoObl 3amaHus  (QyHKIUH.

I'papux  Pynkmun. ObmacTh

OTIpeIeNIeHUs] U MHOXKECTBO 3HaueHui pyHkunu. Hynmu Qyskiun. [IpomexyTku

5.1. 3HAKOMOCTOSTHCTBA. [IpOoMEXKYyTKH MOHOTOHHOCTH (DYHKIIMH. MaKCUMyMBbI U
MuHUMYMBbl (pyHKIMU. Hambonblnee u HauMeHbliee 3HaYeHHE (YHKIMH Ha
IIPOMEXKYTKE

6 Koopaunatsl Ha npsiMoil ¥ TIIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbl KOOPAUHATBI HA IIJIOCKOCTH

7 I'eomerpus

7.1 I'eomerprueckue GUrypsl M UX CBOIMCTBA

7.2 TpeyronbHuk

7.3 MHOTroyrojabsHUKH

7.4 OKpy>KHOCTb U KpYyT

7.5 N3mepenne reoMeTpu4eCKuX BEIUUYUH

7.6 BekTopsl Ha TI10CKOCTH

8 BeposiTHOCTB U cTaTHCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOoCTh

8.3 Kombunatopuka

8.4 MHoxkecTBa

8.5 I'padmr




YYEBHO-METOJMYECKOE OBECIHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

e Maremaruka. Anrebpa: 7-i kinacc: 0a30BbIi ypOBEHB: yUeOHHK, 7 Kiacc/ MakapbiueB
I0.H., Munmtox H.I'., HemkoB K.W. u npyrue; nox pen. Tensakosckoro C.A. — 15-e u3n.,

nepepad. — Mockga : [IpocBemenne, 2023.

METOAUYECKHUE MATEPHUAJIBI IUIS1 YYUTEJIA

® MaremaTuka. Anrebpa: 7-i kiacc: 6a30Bblil ypoBeHb: yueOHUK, 7 Kiacc/ MakapbiueB
I0.H., Munmrox H.I'., Hemkos K.W. u npyrue; nox pexn. Tenskosckoro C.A.,
AxkunonepHoe obmectBo «M3narensctBo «IIpocBenienne

e PabGouas terpaapr Anrebpa, 7 knacc/ H.I.Munmtok, W.C.11neikoBa/ TTocoune s
yuamuxcs o01ieoopa3zoBareabHbIX opranusanuii B 1syx uactsx, 3-e uzganue, Mocksa
«IIpocemenue» 2014 r

e KUM mno anrebpe k yueOnuky Maxkapsraesa FO.H. 2022r

e Tloco6ue mis moaroroBku ydammuxces k OI'D nox pempaknueit Amenko M.B. 2023r
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