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HOACHUTEJIBHAA 3AIINCKA

MaremaTHKa sIBISICTCS OJJHUM M3 OTOPHBIX KYpCOB OCHOBHOTO OOIIEro 00pa3oBaHMs: OHA
O6CCHC‘H/IBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTApHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJDKEHUSI 00pa30BaHHUS U B TIOBCEJHEBHON JKHM3HU.
Pa3Butne y oOywarommxcs Hay4dHbIX IMPEACTABICHUI O NPOUCXOXKAEHUU M CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MATEeMAaTHYEeCKOM HAayKOW SBJICHUH U
MPOIIECCOB B NPUPOAEC M OOLIECTBE, POJIM MATeMaTHYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHWU M B TPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PECHHUS M KAa4EeCTB
MBIIIUICHUS, HEOOXOMUMBIX JI aJanTalud B COBPEMEHHOM HU(poBoM obOmiecTBe. M3ydenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0II0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIINIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBEIBATL CBOH
JeUCTBUS U BBIBOJBI, GOPMYIHpPOBaTh yrBepxkAcHUs. OcBOoeHHE Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUA O6yanOHIHXC${: OHM HCIHOJB3YHOT ACAYKTHBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIuIo, a0CTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpearnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIHHOW JESTEIBHOCTH
oOyJaromuxcs, TOITOMY CaMOCTOSITENIbHOE peIIeHWe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O IMPpHUHIUIIA 06y’~IeHI/I$I.

B cTpykrype nmporpamMmer yueOHOTO Kypca «IIpakTHKyM MO MaTeMaTHKe» JJIsl OCHOBHOTO
oOmiero 00pa30BaHUSI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEITHHO-METOANYECKHE JIMHHU:
«Yucna W BBIYUCICHHS», «ANTeOpanveckue BBIPAXKCHUs», «YpaBHEHUS W HEPaBEHCTBAY,
«DOynknuny. Kaxmas w3 3THX coJepkKaTelbHO-METOJAWYECKUX JIMHUA pa3BUBacTCs Ha
MPOTSDKEHUW TPEX JIET M3YYEHUs Kypca, B3aMMOJICHCTBYS C APYIrHMH €ro JMHUsAMH. B Xone
U3ydeHHs] y9eOHOTO Kypca OOYYaIOUIMMCS MPUXOTUTCS JIOTUYECKH PAaCcCyXAaTh, UCTOIh30BATh
TEOPETHKO-MHOKECTBEHHBIH sI3bIK. B CBsI3M ¢ 3TUM B mporpamMmy ydeOHOTO Kypca «IIpakTukym
M0 MaTeMaTHKE» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX
paszzjenax MaTeMaTH4ecKOro o0pa3oBaHHsS M CHOCOOCTBYIOIIME OBJIIAJCHUIO OOYYaIONIMMHUCS
OCHOB YHUBEPCAIBHOTO MaTreMaTHYecKoro s3bika. CoaepikaTelIbHOM W CTPYKTYPHOM
0Cc00eHHOCTBIO yueOHOTO Kypca «[IpakTHKyM 1o MareMaTHKe» SBISIETCS €r0 MHTETPUPOBAHHBIN
XapaxTep.

Conepkanne nuHHM «YWCna W BBIYUCICHHS» CIY)KHT OCHOBOW Uil JajbHEUIIETO
W3yUYEHHs] MaTEeMaTUKH, CIIOCOOCTBYET PA3BUTHIO y OOYYAFONIUXCS JIOTUYECKOTO MBIIIJICHHUS,
(OPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMH, & TAK)KE MPUOOPETECHHIO MPAKTUYECKHX
HABBIKOB, HEOOXOJMMBIX ISl MMOBCCIHCBHOW XHM3HH. Pa3BUTHE MOHATHS O YHCIEC HAa YPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU U HPPALMOHATIBHBIMA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHHUIA O JEHCTBUTEILHOM YHUCIIC. 3aBEPILICHHE OCBOCHUS YHCIOBOM
JIMHHUH OTHECEHO K CpeIHeMY 00I1IeMy 00pa30BaHuIo.

Conepxanue JABYX anreOpamdecKux JHHUH — «AnreOpandeckue BBIPOKEHHSD» U
«YpaBHEHHSI W HEPAaBEHCTBa»  CIOCOOCTBYeT  (OPMHPOBAHHIO Yy  OOYdYarOIIUXCS
MaTeMaTH4YecKoro ammapaTra, HeoOXOIUMOTO Uil pelIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPeAMETOB M MPAKTHKO-OPUEHTUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO 00IIEro 00pa3oBaHuUs
y4eOHBIN ~ Marepuan TpPYNNHPYETCS  BOKPYr  pAallMOHAIBHBIX  BBIp@KEHHH.  Anredpa
JIEMOHCTPUPYET 3HAYCHUE MAaTEMaTHKH Kak SI3bIKa JUIS MOCTPOCHHSI MaTeMaTHYeCKuX MoJeseH,
OIMCaHUs TPOIIECCOB U SBICHUI peabHOTO Mupa. B 3amaun oOydeHus aiaredpe BXOAAT TaKKe
najbHeHIee pa3BUTHE AaJTOPHTMUYECKOTO MBIIIICHUS, HEOOXOJAMMOTo, B YaCTHOCTH, IS
OCBOCHHUS Kypca HH(POPMATUKH, ¥ OBJAJCHUEC HaBBIKAMH JIEIYKTUBHBIX PACCYXKICHHH.
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[IpeoOpa3oBanre CUMBOJBHBIX ()OPM CIIOCOOCTBYET PAa3BHTHIO BOOOPa)KEHUs, CIOCOOHOCTEH K
MaTeMaTH4YeCKOMY TBOPUYECTBY.

Conepxannie  (QyHKIUOHAIBHO-TPAQUYECKOW  JIMHUM  HAIEICHO Ha  MOJIydeHUE
00yJaroNMMUCs 3HAHUH 0 QYHKIMAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJETH ISl OTICAHUS
M HCCIEJIOBAHUS Pa3HOOOpa3HBIX IMPOLIECCOB M SBJICHUN B mIpupoae U oOmiectBe. M3yuenue
Marepuaia CIOCOOCTBYET pPa3BUTHIO y OOydYaIOIIMXCS YMEHHS HCIIOJIb30BAaTh pPa3juvHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MAaTEMAaTHKH — CJIOBECHBIC, CHUMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJ] B ()OPMHPOBAHUE MPEICTABICHUIA O POJIM MAaTEMATUKU B PA3BUTUHU LUBIIN3AIIH
1 KYJIbTYPBI.

CornacHo ydyeOHOMY IUIaHy B 7-9 kilaccax u3ydaercs: ydeOHbI kypc «lIpakTukym mo
MaTeMaTHKe», KOTOPBIM BKIIIOYAET CIIEAYIOIINEe OCHOBHBIE pa3ieibl cojepkaHus: «Yucma u
BBIUUCIICHUS», «ANTeOpandecKkre BEIPaKECHUsD», «YPaBHEHUS I HEPABEHCTBAY, « DyHKIMNY.

Ha m3yuenue yueObHOTO Kypca «IIpaktnkym mo matemaruke» orBoautcsi 102 waca: B 7
kiacce — 34 vaca (1 gac B Henenio), B 8 kiacce — 34 gaca (1 wac B Henenmo), B 9 kitacce — 34 yaca
(1 gac B Henemo).



COJEPKAHUE
7 KJIACC

Yuciaa ¥ BbIYUCICHUS

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEeXoi OT OAHON (GOpMBI 3ammcu ApPode K
npyroi. IloHsTHE palMOHAIBLHOIO YMCIIA, 3alMCh, CPABHEHUE, YIOPSAJOUMBAHUE PALMOHAIBHBIX
grcen. ApudMeTHUECKue IEHCTBHUS ¢ pallMOHAIBHBIME YHCIaMH. Pemienue 3amad u3 peaabHOR
IIPaKTUKU Ha YacTH, Ha APOOU.

CreneHp ¢ HaTypaJbHBIM IOKa3aTeJieM: olpejeseHue, npeoOpa3oBaHUe BBIPAKEHUN Ha
OCHOBE OTIpe/ieNIeHus], 3aich 00bIUX ynceln. [IporeHTsl, 3anuch NpPoLEeHTOB B BUIE IPOOH U
IpoOu B BUJE MPOLEHTOB. TpU OCHOBHBIE 33/1a4ll HAa MPOLIEHTHI, PElIEHUE 3aJa4 U3 peaibHOU
MIPaKTUKU.

[IpumeHeHne Npu3HaKoOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

Auiredpanueckue BbIpaKeHUs!

[IepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHUs C IEepeMEHHOM. JlomycTuMBble 3HaYeHUs
nepeMeHHbIX. [IpeicTaBieHue 3aBUCHUMOCTHM MEXJAYy BeIMUYMHAMU B BUAE (OPMYIIBI.
Boruncnenus no ¢opmynam. IlpeobpazoBanue OyKBEHHBIX BbIPaXKEHHH, TOKIECTBEHHO PaBHbIE
BBIPA)KEHUS, MIpaBIIIa MpeoOpa3oBaHUsl CYMM M MPOU3BEICHU, MpaBUia PacKpbITHs CKOOOK U
IIPUBEICHUS MOJOOHBIX CIaracMbIX.

CBOMCTBa CTENICHU C HATYPAIBHBIM IT0OKA3aTEIIEM.

OnHounensl 1 MHOrowieHsl. CreneHb MHorouseHa. CioxkeHue, BBIYMTaHUE, YMHOXKEHHUE
MHOTouwIeHOB. DopMynbl COKPAIEHHOTO YMHOKEHMsI: KBAaJgpaT CyMMBbl U KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBaJpaToB. Pa3inokeHne MHOTOYJIEHOB HA MHOXKHTEH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHUs, IIpaBUjia MpeoOpa3oBaHKsl YpaBHEHUS, PABHOCHIBHOCTh
YpaBHEHUH.

JluHeitHOe ypaBHEHHE C OJIHOM MEPEMEHHOM, YHMCIO KOpPHEH JIMHEWMHOro ypaBHEHUS,
peleHre JUHEHHbIX ypaBHeHUU. CocTaBiieHHME YpaBHEHMI IO YCJIOBHUIO 3ajadyu. Perienue
TEKCTOBBIX 33Jau C [IOMOIIbIO YPaBHEHUH.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpaguk. Cucrema IByX JMHEHHBIX
ypaBHEHUH € JBYMs IepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
ITpumeps! pelieHust TEKCTOBBIX 3a/]ay C IOMOIIbIO CUCTEM YPaBHEHUH.

DyHKUUH

Koopaunnata Touku Ha mnpsimoil. YUucnoBble NmpoMexyTKu. PaccTosHue Mexay IBYyMs
TOYKAMHU KOOPJMHATHOU MPSAMOil.

[IpsmoyronbHast cucrtema koopauHat, ocu OX m Oy. AOcmucca W OopauHAaTa TOYKM Ha
KoopAMHATHOM TmuiockocTH. [Ipumepsl rpadukos, 3anaHHbIX (opmynamu. UreHue rpadukon
peanbHbIX 3aBucuMocTei. [lonstue ¢ynkuun. I'padpuk Pyaxuaun. CpoiictBa  (QyHKIMA.
JIuneitnas ¢ynkuus, e€ rpapuk. I'padux dynkuun y = |X|. ['paduyeckoe perieHne JTUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUM.

8 KJIACC

Yuciaa 1 BLIYUCICHUSA



KBangpatusiii kopenp u3 uncia. [lonarme o0 wuppanuoHanbHOM uyucie. JlecsTuuHble
NpUOIIMKEHNUS UPPaALMOHATIBHBIX uncesl. CBoicTBa apupMETHIECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K NpeoOpa30BaHUIO YHMCIIOBBIX BBIPAXKEHUI M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zaTeneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auaredpanyeckue BbIpaKeHHs

KBanpathblil TpEXUsieH, pa3aoKeHUE KBaPAaTHOTO TPEXWIEHA HA MHOKUTEIIH.

AnreOpandeckass apoOb. OCHOBHOE CBOWCTBO anreOpanmdeckoit apobu. CroxxeHue,
BBIUMTAHHE, YMHOKEHHUE, JCICHUE anreOpandeckux apoOeil. PannonanbHbIe BBIpaXKEHUS U UX
npeoOpa3oBaHHUe.

YpaBHeHusi U HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajJpaTHOrO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBOIALIMXCA K JMHEMHbIM W KBaapaTHbIM. [Ipocreiimme npoGHO-
paloHaIbHbIE ypaBHEHUS.

I'padmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs NEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpPAaBHEHUN C JBYMs IE€peMEHHBIMHU. [Iprmepsl pemeHns CUCTeM HEIWHEHMHBIX YPaBHEHHM C
JBYMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 33714 alreOpandecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W HMX CBoilcTBa. HepaBeHCTBO ¢ OJHOM MEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHEHHbIE HEpaBeHCTBA C OJHOM mnepeMeHHoW. CucreMsl
JINHEMHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkmuu. O6macTh onpeneaeHus ¥ MHOKECTBO 3HaYeHU (yHKIUHU. CriocoObl
3aanusi QyHKITUH.

I'padux dyaxkumu. Yrenue cpoiictB (yHkumm mo e€ rpaduky. [Ipumepsr rpaduxon
(GyHKIHM, 0TpaXkaloUINX peaabHbIe MTPOLECCHI.

OYHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. Oyskimu y = X2,y = X3,y = VX, y=|x|. I'paduueckoe pelicHre ypaBHCHHI U CUCTEM
YpaBHEHUH.

9 KJIACC

Yuciaa v BbIYMCTIEHUS

PanmionaneHbIe yncia, HPpalMOHATIBHBIC YMCIIA, KOHCUYHBIC U OCCKOHEYHBIC EeCATHUYHBIC
npoOu. MHOXKECTBO JIEHCTBUTEIBHBIX YHCEN, ICHCTBUTEIbHBIE YHCIA KaK OCCKOHEYHBIC
JIecsITUYHble  OpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXXECTBOM
JIEMCTBUTENbHBIX YUCET U KOOPAMHATHOM MPSAMOI.

CpaBHeHHE JEHCTBUTENBHBIX YHCEN, apu(pMETHUECKUue NEHCTBUS C ACHCTBUTEIBHBIMU
YHUCIaMHU.

Pa3mepbl 0OBEKTOB OKPYKAIOIIETO MHpPA, AJUTEIBHOCTH TMPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAYEHHE BEIMYMHBI, TOYHOCTh NpuOmMmKeHus. OKpyrieHHe 4YHcel.
[Ipukuaka v orieHKa pe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pemienue ypaBHEHHM, CBOIAIMXCS K JIMHEHHBIM.



KBanpatHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOAAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl penieHUs ypaBHEHUH TPETbEd M 4YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOYKUTEIIH.

Pemenne  npoOHO-palMOHANBHBIX  ypaBHGHHWW.  PereHme  TEKCTOBBIX — 3a1ad
aIreOpanvIecKiuM METOJIOM.

VYpaBHeHHE C OBYMS MEpPEeMEHHBIMU U ero rpaduk. Pemenwe cucteM AByX JTHMHEHHBIX
YpaBHEHUH € JByMsI NepeMEHHbIMU. PelieHue cucteMm AByX YpaBHEHMH, OJHO U3 KOTOPBIX
JMHEWHOE, a pyroe — BTOpo# cremeHu. ['paduueckass MHTEpIpETans CUCTEMBbl YPaBHEHHUHN C
JBYMsI IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 337124 aNreOpandeckuM CriocoOoM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne NMHEMHBIX HEPAaBEHCTB C OJAHOW NEPEMEHHOW. PemieHue cucreM JIMHEWHBIX
HEpaBeHCTB ¢ OJHOW mnepeMeHHO#. KBanparHele HepaBeHcTBa. ['padmueckas WHTepHpeTanus
HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMsI [IEpEMEHHBIMH.

DyHKUUHA

KBanparuunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI BEPIIMHBI
mapadoJIbl, 0Cb CHMMETPHUH MapadOoJIbL.

Ipadukn dyskrmit: y = kx, y = kx + b, y = k/x, y = x°, y = VX, y = |X|  ux cBoiicTsa.

Yucii0BbIe N10CJIEA0BATEIBHOCTH U NPOIPECCHH

[ToHATHE YMCIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE TOCIEA0BATEIBHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMyIoi N-TO YIeHa.

Apugpmernueckass M reomerpudeckas — mporpeccud.  Popmynsl  N-ro 4jeHa
apuMETHUECKON U TEOMETPUUECKON ITPOTPECCHI, CYMMBI TIEPBBIX N WICHOB.

N3obpaxenne 4iaeHOB apuPMETHUYECKON W TEOMETPHUYECKON MPOTpPeccCHuil TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBINA U SKCIOHEHIHAIBHBIN pOCT. CI0KHBIE MPOLEHTHI.



INNIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS TMPOrpaMMbI y4eOHOTO Kypca «Auredpa»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K TMPOIUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHUSIM POCCHHUCKMX MATEMaTUKOB M POCCUHCKOM
MaTEeMaTHYECKOM MIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHKEHUM B APYTUX HAYKAX U MPUKIIATHBIX
chepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peaju3alld ero Ipas,
MPEACTABICHUEM O MAaTeMAaTHYeCKMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaxTaHCKOTO 0OIIecTBa (HarpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJICHHIO ITHYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4YaCTHE B PEIICHUH TMPAKTUUYECKUX 3a7ad MaTEeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMAaTHYECKOTO 00Opa30BaHUs Ha MPOTSKEHUU BCEH
YKU3HU JIJIS1 YCIIENTHOHM Mpo(deCcCHOHaTbHOM EeATeTPHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHIUBUAYAIHHOM TpPaeKTOpUHU OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBI0O K SMOIMOHATBHOMY M JICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUN, YMEHHUIO BHJIETh MAaTEMAaTHICCKHNE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX IMPEACTABJICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPUPOABI M OOIIEeCTBa, MOHUMAHHEM
MaTeMaTHYeCKOW HayKH Kak cdepbl YeIOBEUECKOW MAESITCIIBHOCTH, JTaroB €€ pa3BUTHS U
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKU U MAaTeMaTUYECKOMU
KyJbTYpOH Kak CpeACTBOM T[O3HAHHUS MHUpPA, OBJIAJICHUEM MPOCTECUIIMMH HaBbIKAMHU
HCCIIEIOBATEIBCKOM JIEITEIHHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMHpoOBaHHMe  KYJbTYPbl  310POBbS H
IMOIMOHAJIBHOI0 0JIArONOJIyYHs:

FOTOBHOCTBbIO MPUMEHATh MaTEMaTHYECKHWE 3HAHUS B HHTEpPEcax CBOEro 3J0pOBbS,
BEJICHUS 3JI0pPOBOTO 00pa3a >KM3HHU (3I0pOBOE MHUTAaHHUE, COATAaHCUPOBAHHBIA PEXUM 3aHATHH U
OTIbIXa, peryispHas ¢Qusnyeckas aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA pediexcuu,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0JI0TM4YeCKOe BOCIIUTAHME:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHUYeCKUX 3HAHWM JUTs pelieHus 3ajgad B 00IacTu
COXPAaHHOCTH OKpYKaIOIel cpenpl, IUIAHUPOBAHUS MOCTYNKOB M OLIEHKH HMX BO3MOHBIX
MOCJIEJICTBUH ISl OKpYXKAIOLIeH cpefbl, 0CO3HaHUEM TI00aTbHOTO XapaKTepa SKOJIOTHYECKHX
mpo0eM U MyTel X peuieHus;

8) ajanTanms K N3MEHAKIUMCS YCJIOBUSIM COLMATbHOM M PUPOAHOM Cpe/bl:



TFOTOBHOCTBIO K JCUCTBUSAM B YCIIOBHUSX HEOIPEAEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUYUTHCS y OPYTUX
moziei, mpuoOperaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIICTCHIIUU W3
OIIBITA IPYTUX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4Hcie (pOpMyIHpOBATh HICH,
MOHATHS, TUIOTE3bl 00 OOBEKTAaX U SIBICHUSAX, B TOM UHUCIIE PAaHEE€ HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYAllMI0, BOCIPHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMM KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMbIE pEIICHUS U
nercTBUs, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble 1ornyeckue aeicTBUs:

®BEISIBIISITh W XaPaKTEPU30BATh CYIICCTBEHHBIC MPHU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHHH MEXKIy MOHATHAMH, (DOPMYIHpPOBATh ONPEICIICHUS TOHSTHH,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIIUN, OCHOBAHUS JIJI 0000IIeHNs
Y CPaBHCHMSI, KpUTEPUHU TIPOBOJIUMOTO aHAIIH3A,

® BOCIIPHHUMATh, (OPMYITHPOBATH W TPEOOPA30BBIBATH CYXICHHS: YTBEPIUTCIbHBIC WU
OTpHIATENIbHBIC, SJMHIYHBIC, YACTHBIC B O0OIITUE, YCIIOBHBIC,

® BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUsS B (pakTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX, MpeiaraTb KPUTEPUU [UIsl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleflaTh BBIBOJIBI C HCIOJIb30BAHHUEM 3aKOHOB JIOTUKH, JNEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

® pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUN (MPSAMbIE U OT MPOTUBHOTIO),
MIPOBOJUTH CAMOCTOSATEIBHO HECJIOXKHbIE JI0Ka3aTeIbCTBA MAaTeMaTUYeCKUX (DaKToB,
BBICTPAaMBaTh apryMEHTALMIO, IPUBOJUTH MPUMEPBl U KOHTPIIPUMEPHI, 000CHOBHIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BHIOMpATh CIOCO0 pelmieHus ydyeOHOM 3amaun (CpaBHUBATh HECKOJIBKO BapHAaHTOB
pelieHus, BpIOUpaTh HanboJiee NOIXOISAIMUNA ¢ YIETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

®IICTII0JIb30BATh ~ BONPOCHI ~ KaK  MCCIENOBATENIbCKMM ~ HMHCTPYMEHT  IO3HAHHUA,
(dbopMynupoBarth BOIIPOCHI, bukcupyromme POTUBOpEYHE, pobiiemMy,
CaMOCTOSITEJIbHO YCTaHABIMBATh KMCKOMOE U JaHHOE, (QOpPMHUpPOBATH THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

®[IPOBOJIUTH IO CaMOCTOSITEIHHO COCTABIEHHOMY IUIaHY HECIOXHBIA OKCIEPUMEHT,
HEOOMBIIIOE UCCIIEJIOBAHUE IO YCTAaHOBIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEKIY COOOM;

® CaMOCTOSTENBHO (POPMYIHpOBaTH OOOOIIEHHS ¥ BBIBOJBI 110 Pe3yIbTaTaM MPOBEAEHHOTO
HaOOJIEHUS, UCCIEeI0OBaHUs, OIEHUBATh JOCTOBEPHOCThH IMOJYUYECHHBIX pPE3YyIbTaTOB,
BBIBOJIOB U 00O0OIIIEHHIA;

® [I[POTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIlecca, a TAKXKE BBIIBUTATh MPEIMOIOKEHUS O
€ro Pa3BUTHH B HOBBIX yCIOBHSIX.



Padora ¢ undopmanueii:
® BEISIBIISITh HEJJOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMAIINH, TAHHBIX, HEOOXOAUMBIX IS
peleHus 3a/1a4u;
® BEIOWpATh, aHATM3UPOBATH, CHUCTEMATH3UPOBATH M HWHTEPIPETHPOBATH WHGPOPMAIUIO
Pa3IUYHBIX BUJIOB B (POPM MPEICTABICHHUS;
¢ BEIOMpaTh GopMy IpencTaBiIeHus MH(POPMAIUN ¥ WUTIOCTPUPOBATh pelIaeMble 3a1adu
CXeMaMHU, JuarpaMMaMu, HHOU rpaduKol U MX KOMOWHAILIUSIMU;
® OIICHUBATh HAAEKHOCTh WH(POPMAIUU IO KPUTEPHUSAM, MPEAIOKECHHBIM YIHTEIEM HITU
c(OpPMYIMPOBAHHBIM CAMOCTOSTEIHHO.
KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe TelCTBHUS:
® BOCIIPHHUMATh U (HOPMYIUPOBATH CYXKICHHS B COOTBETCTBUH C YCIOBHUSMH U IIEISIMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MACbMEHHBIX TEKCTaX, 1aBaTh IMOSCHEHUS 10 X0y PEIICHUS 3a/1a9l, KOMMEHTHPOBATH
MIOJTy4EHHBIN pe3yibTaT;
®B X0JIe 0OCYKJIEHHs 3a7]aBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI, TPOOIEMBI,
pemaeMoi  3adadyd, BBICKA3bIBaTh HJIEH, HaIlICHHbIE Ha TIIOWCK pEIIeHHs,
COTIOCTaBIISITh CBOM CYXJICHHUS C CYXICHHSAMH JAPYIHX YYaCTHHKOB JIHAJIOTa,
oOHapyXUBaTh pa3IMUMe U CXOJICTBO TO3UIUH, B KOPPEKTHOH (hopme PopMyITnpoBaTh
pa3HoTIacusi, CBOM BO3PaKEHIS,
® [IPE/ICTABIIATh PE3YNIbTAaThl PEIICHUS 3a/1aud, SKCIIEPUMEHTa, MCCIEeIOBaHMS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpATh (GopMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEH ayJTUTOPUH,
® [IOHUMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAWBHUIYaIbHON paboThl mpH
pelIeHny yueOHbIX MaTeMaTH4YeCKHX 3a/ay;
® I[PUHUMAThH 1I€JIb COBMECTHOH AEATEIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOU
paboThl, pacmpenensaTh BUIb padOT, JAOTOBApPHBATHCA, OOCYXKIATh MPOIECC U
pe3ynbTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;
® y4aCTBOBATh B TPYMIOBBIX hopmMax paboThl (00CYykaACHHSI, 0OMEH MHEHUSMH, MO3TOBBIC
WTYpMbl W JpPYrue), BBIMOJHATH CBOIO 4YacTb pPabOThl M KOOPAMHUPOBATH CBOU
JNEUCTBUS C IPYTMMH YIeHAMH KOMaH/Ibl, OLICHUBATh Ka4YeCTBO CBOETO BKJIaJa B OO i
MPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSI.
PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AelicTBUS
Camoopranuszanmsi:
® CAMOCTOSITEIBHO COCTaBIIATh IIJIaH, alTOPUTM pEIIeHUs 3aJayd (WM ero 4acTb),
BBIOMpATh CrMocOo0 pemieHus ¢ Y4ETOM HMEIOUIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHUPOBaTh U KOPPEKTHPOBATh BapUaHThl PEIICHUN C y4ETOM
HOBOM HH(}OpMALIHH.
CaMOKOHTPO.Ib, IMOLMOHAILHBII HHTEJIEKT:
®BIIAJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIA TpoIlecca U pe3yabTaTa pelieHus
MaTeMaTH4eCKOH 3aauu;
® [IpEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MpPH PEIICHUH 3aJa4yd, BHOCUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAWIEHHBIX OLIHOOK,
BBISIBIICHHBIX TPYJHOCTEH;
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® OLICHMBATh COOTBETCTBHUE pPE3yJbTaTa JACATEIbHOCTH IIOCTABICHHOW LIENIU U YCIOBUAM,
OOBSICHATH TPHUYUHBI JOCTIKEHHSI WM HEJOCTIDKEHHS IIeTH, HAXOAWUTh OIIUOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
K xoniy o6yuenust B 7 kjacce 00yJaronuics moayduT CICIYIONINE TPEAMETHBIC PE3YIbTAThI:

Yuciia ¥ BbIYMCICHUS

BbinosiHATh, couerass YCTHbIE W MHHCbMEHHbIE NPUEMBI, apU(pMETHUYECKUE AEUCTBUSA C
paloHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHHsS YHCIOBBIX BBIPRKEHUN, NPUMEHATH DPAa3HOOOpa3HbIE CIOCOOBI U
NpUEMBl BBIUMCICHHUS 3HAYEHUH JPOOHBIX BBIPAKEHUM, COJEpXKAIIMX OOBIKHOBEHHBIE U
JECSITUYHBIE TPOOH.

[lepexonuTe OT oaHOM (popMbl 3amucu yucen K Apyroi (mpeoOpa3oBbIBaTh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUUHYIO APOOB).

CpaBHUBaTh U YHOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTh yncna.

BbINoNHATE NPUKUIKY U OLIEHKY pe3yJibTaTa BBIYMCIEHUHM, OLICHKY 3HAUEHUN YU CIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3iokKeHHe Ha MHOKUTEIHN HaTypaJbHbIX YHCEI.

Pemate npakTHKO-OPHEHTUPOBAHHbBIE 3a/a4M, CBA3aHHbIE C OTHOIICHHWEM BEIMYMH,
IPONOPLMOHAIBHOCTBIO BEJIMYMH, TPOLEHTaMHU, MHTEPIIPETUPOBATh PE3yIbTAThl PELICHUS 3a7a4
C Y4€TOM OTrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonp3oBate anredpanyeckyto TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHHS y4eOHOTO MaTepHaa.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX IEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHus LIEJI0r0 BbIPAKEHUS] B MHOTOUWIEH IPUBEIACHUEM MOJ00HBIX
CJIaraeMblX, paCKpbITHEM CKOOOK.

BbINONHATE yYMHOXKEHME OJHOWIEHAa Ha MHOTOWIEH M MHOIOWJieHa Ha MHOTOYJIEH,
IIPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3ioKeHHE MHOTOWIEHOB Ha MHOXKHUTEIU C IOMOLIbIO BBIHECEHHUS 3a
CKOOKH OOIIero MHOXUTENS, TPYNIUPOBKHU claraeMblX, IpUMEHeHUs: (GopMyil COKpaléHHOTro
YMHO>KEHUS.

[IpumeHnsaTh npeoOpa3oBaHUs MHOTOYICHOB JUI pELICHUS pPa3IUYHBIX 3a7ad U3
MaTeMAaTUKHU, CMEXHbIX IIPEAMETOB, U3 PEeaTbHOM IPAKTUKH.

Hcnonb3oBaTh CBONCTBA CTENEHEN C HATypaJbHBIMH MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHeliHblE ypaBHEHHUs C OJHOM IEPEMEHHOW, NMPUMEHsS MpaBUia MEpPEXona OT
UCXOJHOTO YypaBHEHUS K pPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS U YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbl PH PEeIIEHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupath nmpuMepsl ap YUCell, SIBISIOUMXCS PEIIeHUEM JTHHEHHOTO YPaBHEHHUS C IBYMsI
IIEPEMEHHBIMHU.
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CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JBYMSA
MePEMEHHBIMH, MIOJIB3YSACh TPAPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHHUS.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHMH C JByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpaduuecKu.

CocraBiaTh M pemiath JUHEMHOE ypaBHEHUE WJIM CHUCTEMY JMHEMHBIX YpPaBHEHMH 110
YCIIOBUIO 3a/layl, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33Jayd IOJYYEHHBIN
pe3yibTar.

D yHKUUHA

N3o0paxkaTp Ha KOOPAWHATHOM TPSAMOM TOYKH, COOTBETCTBYIOIIHE 3aJlaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, WHTEpBajlbl, 3alUChIBaThb YHUCJIOBBIE MPOMEXYTKH Ha
anreOpanveckoMm si3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOpJAWHATaM, CTPOUTH
rpaduxu muHenHbIX QyHKUUN. CTpouTh rpaduk GyHKIMHN Y = [X|.

OnuceiBaTh ¢ NOMOIIBIO (DPYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEJINYMHAMMU:
CKOPOCTb, BpEMs, PacCTOSIHME, II€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOIUTENILHOCTb, BpeMS,
00BEM paboTHI.

Haxonuts 3HaueHre (yHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocoOd MpenCcTaBlICHUS W aHadu3a WHQPOpPMAIlUW, WU3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpaUKOB peabHBIX MPOIECCOB U 3aBUCHMOCTEH.

K xoHmy oOydennss B 8 kiacce oOydarOmIMiiCs TMOJTYYUT CIEAYIONIAE TMPEIMETHBIE
pe3yNabTaThl:

Yucia 1 BBIYUCICHUSA

Hcnonp30BaTh HadalbHBIE MPEICTABICHHUS O MHOXECTBE ACHCTBHUTEIBHBIX YHCEN IS
CPaBHEHMsI, OKDYIJIEHUS M BBIUUCICHHH, M300pakaTh IEHCTBUTEIbHBIE YHUCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsATh TNOHATHE apU(METHUYECKOrO KBAJAPATHOIO KOPHS, HAXOIUTh KBaJpaTHbHIC
KOPHH, MCIIOJIb3Yys IIPU HEOOXOAUMOCTH KAJIbKYJIATOP, BBIIIOJIHATH IPE0OpPa30BaHUs BbIPaKEHUH,
CoJZIepKaliuX KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBare 3anucu OOJIBIIMX M MajblX YHMCENI C TMOMOULIbIO JIECSITUYHBIX ApoOei u
creneHel yucna 10.

AnredOpanyeckue BbIpasKeHU s

[IpuMeHATh MOHATHE CTENEHM C LENbIM I0Ka3aTeleM, BBINOJHATh IPeoOpa3OBaHUS
BBIPAKEHUH, COACPIKALLIUX CTEIIEHU C LIEIbIM [IOKa3aTEIIEM.

BBINONHATE TOXJECTBEHHBbIE NPEOOpa30BaHUs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
IIPaBUJI IeMCTBUI Ha/l MHOTOWICHAMU U alredpanyecKuMM JpoOsMu.

PacknaapiBaTh KBasipaTHbBIN TPEXUICH HA MHOKUTEIIH.

[IpumensaTr npeoOpa3oBaHUS BBIPAKEHUN A pEUIeHHUs pa3IMyHbIX 3a7ad U3
MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM MTPAKTHKU.

YpaBHeHHUS U HEPABEHCTBA

Pemats nuHelHbIe, KBaApAaTHBIE YPABHEHUS U PallMOHAJIBHBIE YPABHEHUS, CBOISAILIMECS K
HUM, CCTEMBI JIBYX YPAaBHEHUN C IBYMS IIEPEMEHHBIMHU.

IIpoBoauTh MpOCTENIINE UCCIEN0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHHMH, B TOM YHCIIE C
IpUMEHEHHEeM TIpadUuecKuX TMpeacTaBleHuil (ycTaHaBIMBAaTh, HUMEET JM YpaBHEHUE WIU
crcTeMa YpaBHEHHH pelieHus, eClii UIMEET, TO CKOJIbKO, U IIpoYee).
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[lepexoauTs OT clIOBeCHOW (GOPMYIUPOBKH 3a7adn K e€ aireOpandeckoid MOAeTH C
IIOMOIIBIO COCTaBJICHUS YPaBHEHMUsS WJIM CHUCTEMbl YpaBHEHUH, WHTEPIPETUPOBAThL B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M IOJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB /ISl CPAaBHEHUS, OLICHKH, PELATh JIMHEHHbIE
HEpPAaBEHCTBA C OJIHON MEPEMEHHOM M HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 WLIOCTPALIUIO
MHO>KECTBA PEILIEHNN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumatb ¥  UCHOJB30BaTh  (PYHKIMOHAJIBHBIE MOHATUS U S3bIK  (TEPMUHBL,
CHMBOJIMYECKHE 0003HAYEHUs), OINpPENeNATh 3HAaueHHe (QYHKIUHM IO 3HAUYCHHIO apryMEHTa,
OTIPEIeNIATh CBOMCTBA PYHKIMU 1O €€ TpaduKy.

Crpouts rpaduku 371eMEeHTapHbIX QYHKUIUN BUJA!

y=kix, y=x% y =Xy =[x, y = VX, onucEIBaTh CBOICTBA UMCIOBOH (YHKIHH MO €&
rpaduky.

K xonmy oOydenunss B 9 kiacce OOydarONIMICS TOJYYUT CIEAYIOIIAE TMPEIMETHBIE
pe3yIbTaThl:

Yucia u BIYUCTICHUS

CpaBHUBaTh U YIOPSAI0UMBATH PAllMOHAIbHBIE U UPPALlMOHAJIbHBIE YUCIIA.

BoinonHaTe apudmeTrueckue NEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCICHUSI C UPPALIMOHATIBLHBIMU YHCIIAMHU.

Haxonuth 3HaueHus cTeneHel ¢ IebIMU MMOKa3aTels MU U KOPHEH, BBIUMCIATh 3HAUECHUS
YHCIIOBBIX BBIPA)KEHUIA.

OKpyrasaTh J€HCTBUTENBHBIE YHCIA, BBIIOJIHATH MPUKHIKY pe3yJbTaTa BbIYMCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHUs] 1 HEPABEHCTBA

Pemate snuHelHble M KBaJpaTHbIC YPABHEHUS, YPaBHEHMs, CBOJSIIUECS K HUM,
npocTeiire JpoOHO-pallMOHAIbHbBIE YPAaBHEHMSL.

Pemare cuctemsl IBYX JIMHEHHBIX YpaBHEHUI C JBYMs NEPEMEHHBIMU U CUCTEMbI IBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPAaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcToBble 3ajauM  anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHMsI UJIM CUCTEMBI IBYX YPAaBHEHHH C ABYMsI IEPEMEHHBIMU.

[IpoBoANTE MpocCTEHIINE UCCIEI0BaHUS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHCIE C
IpUMEHEHHEeM TIpadUUecKuxX MpeaCcTaBlIeHUil (ycTaHaBIMBAaTh, MUMEET JM YpaBHEHUE WIH
cucTeMa YpaBHEHUH pelieHus, eClii UMEET, TO CKOJIBKO, U IIpoYee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHble HEPABEHCTBA, H300pa)kaTb peLICHHE
HEpaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aIIMChIBATh PEILIEHUE C TIOMOIIbIO CUMBOJIOB.

Pemate cuctembl JMHEHHBIX HEPAaBEHCTB, CHUCTEMBbl HEPABEHCTB, BKIIIOYAIONIUE
KBaJ[paTHOE HEPAaBEHCTBO, M300pa)kaTh pEIIEHHE CUCTEMbl HEPABEHCTB Ha YMCIOBOW MPSMOH,
3alHCHIBATh PELIEHUE C IOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PELIEHUH PA3IMUHBIX 3a1a4.

DyHKUUH

Pacrnio3HaBath (yHKIIMHM H3y4eHHBIX BUJIOB. [IoKka3bIBaTh CXeMaTHYECKU PACIIOJIOKEHHE Ha

KOOPIMHATHOM TIockocTH rpadukos GyHkimit Buma: y = kx, y = kx + b, y = k/x, y = ax® + bx +
c,y=x3y= VX, Yy = |X|, B 3aBUCHMOCTH OT 3HaUeHHI KOI()(PHUIIMEHTOB, ONMUCHIBATH CBONCTBA

GbyHKIUH.
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Ctpouth M HM300pakaTh CXEMAaTHYECKU TpapuKH KBAJPATHUHBIX (DYHKIMHA, ONMUCHIBATH
CBOMCTBA KBaAPaTUYHBIX (DYHKIUN N0 UX TpapHKaMm.

Pacno3naBare  kBajpatuyHyro (QyHKIMIO 10  (QopMmyle, NPUBOAUTH  MPUMEPHI
KBaJPaTHYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPHUH.

YucJi0BbIE MOCJIEJ0BATEIbHOCTH H IPOIPECCHH

Pacnio3naBate apuMeTHUECKYI0 U T€OMETPUIECKYIO IIPOTPECCUU TIPU Pa3HBIX CIIOCOOaxX
3aJaHuUs.

BEINONHATE BBIYMCICHHUS C HCIOJB30BAaHHEM (OPMYN N-TO WieHa apu(pMETHYeCKOr u
F€OMETPUYECKOU MTPOTrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WIEHBI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHOW TIOCKOCTH.

Pemrate 3amaum, cBS3aHHBIE C YMCIOBBIMU IOCITIEIOBATEIBHOCTSIMU, B TOM YHCIIE 3a/1a4d
U3 peaslbHOM JKU3HH (C MCTIOIb30BaHUEM KaJIbKYJIATOPA, HU(POBBIX TEXHOIOTUIT)
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
No /i HaumeHnoBaHue pa3iejioB U TeM Koa- DJIeKTpOHHbIE I (POBLIE
B NMPOrpaMmblI BO o0pa3oBaTejibHbIE PeCypChl
4acoB
1. Ynciaa u Beryucjaenus. PanuonanbHeie yucia - 6 4acoB
1 Hucna v BeIpaXeHUs 1 .
https://resh.edu.ru/subject/16/7/
bu6mmoreka [IOK
2 IIpeoOpa3oBaHue BEIPAKEHHIT 2 | https://m.edsoo.ru/7f41fd70
3 JluneitHoe ypaBHEHME C OHOM 1 Bubmmoreka [OK
TTepeMeHHOIT https://m.edsoo.ru/7f420482
Pemenne 3ama4 ¢ TOMOIIBIO bu6moreka [IOK
4 . 2 https://m.edso0.ru/7f4209a0
YpaBHECHHIA
2. ®ynknun-4 yaca
5 OYHKLIAA U HX rpaduKn 5 https://resh.edu.ru/subject/16/7/
Jluneiinas QyHKIMS bubnuoteka [JOK
6 2 https://m.edsoo.ru/7f427412
3. CreneHb ¢ HATYpPaJbHBIM NOKa3aTeeM-4 yaca
CreneHb U e€ CBOMCTBA bubmmorexa TIOK
7 2 | https://m.edso0.ru/7f4218be
O LHOWICHEL bu6mmoreka [IOK
8 a 2 https://m.edsoo.ru/7f42276e
4, Muoroujensl - 4 yaca
9 CymMa 1 pa3HOCTb MHOTOYJIEHOB 1 bubmuorexa [IOK
https://m.edsoo.ru/7f422af2
[IpousBeneHue oHOUTICHA
10 1 bubmuorexa [JOK
W MHOTOUWIEHA https://m.edsoo.ru/7f423182
bu6moreka [IOK
11 [IpousBeneHre MHOTOYJICHOB 2

https://m.edsoo.ru/7f422fca

5. ®opMyJibl COKPAIICHHOT0 YMHOKEHHS - 6 yacoB
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https://resh.edu.ru/subject/16/7/
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f4209a0
https://resh.edu.ru/subject/16/7/
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f422fca

12 KBajipar CyMMBI U KBaJpaT pasHOCTH 1 Bubnuoreka [IOK
https://m.edsoo.ru/7f42432a

Pa3Hocts kBagparos.

13 3 bubmuoreka [IOK
CymMa 1 pa3HOCTh KyOOB https://m.edsoo.ru/7f424fd2
[IpeoOpazoBanme HETBIX

14 5 bu6mmoreka [{OK
BBIPAKECHUIN https://m.edso0.ru/7f423312

6.CucreMsl JUHEHHbIX YPABHEHUI - 4 yaca

JInneliHbIE ypaBHEHHUS C 1BYMS Bu6morexa [[OK
15 TIEPEMEHHBIMU 1 UX CUCTCMBbI 2 https://m.edsoo.ru/7f427e8a

Pemenne cucrem JMHENHBIX
16 ypaBHEHUI 2 https://resh.edu.ru/subject/16/7/

7. IloBTOopenue u 06001menne- 6 Yacon

TloBTOpEHNE OCHOBHBIX IIOHATUU U
17 MGTOL[(I))B Kypca 7 kiacca, 00001eHue 6 bubmmorexa LOK
N ’ https://m.edsoo.ru/7f429c6c
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 34
I[TPOTPAMME
8 KJIACC
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https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f427e8a
https://resh.edu.ru/subject/16/7/
https://m.edsoo.ru/7f429c6c

HaumenoBanue pa3xae/ioB U TEM

DJIEeKTPOHHbIE

Ne i/ HpOrpPaMMbI Koa-Bo | (umdpossbie)
4acoB o0pa3oBaTte/ibHbIE
pecypcbl
Pa3nen 1. Yucaa u Beiuuciaenusi. Kpagparnusie kopHu - 4 yaca
1 KBanparHblil KOpeHb U3 yncia 1 Brbmiorexa LIOK
https://m.edsoo.ru/7f42d452
5 CBoiicTBa apuPMETHICCKUX 1 bubnuotexa [JOK
KBaJIpaTHBIX KOPHEH https://m.edsoo0.ru/7f42d862
3 i?;:iiif;af:;egi:xz?iBaz[paTHme 2 bubmoreta LIOK
KopH https://m.edsoo.ru/7f42dd26
Pa3nen 2. Yucaa u Beruucjaenusi. CTeneHb ¢ meJbiM NMoka3aTtejieM — 2 yaca
. bu6moreka [IOK
4 (Cremettb 1t ee CBOMCTEA 1 https://m.edséf).ru/7f4354a4
bubnuotexa [JOK
> Omsoren ! https://m.eds;f).ru/7f435648
Paznen 3. Anredpandeckue Boipa:kenusi. KBagparuplii Tpéxuiien — 2 yaca
6 KBanpartueiii TpéxuneH 1
7 Paznoxxenue kBaipaTHOro TpEXuieHa Ha 1 bubnuorexa [JOK
MHOXHUTEN https://m.edsoo.ru/7f42fd38
Pa3nen 4. Anredpanyeckue BbIpa:keHusl. Ajredpanyeckas apoodb — 4 yaca
bubnuoreka [IOK
8 Coxparuertue Apobeft 1 https://m.edscﬂ).ru/7f430a8a
9 CroxeHue, BBIYMTaHUE, YMHOKEHHUE U 1 bu6moreka [IOK
JeJICHHE areOpandeckux apooeit https://m.edsoo.ru/7f43128c
10 [IpeoOpazoBaHue BhIpAKEHUH, 5 bubnuorexa [JOK
coJiep Kalux anreopandeckue Apoou https://m.edsoo.ru/7f43259¢
Pa3nen 5. YpaBHenus u HepaBeHcTBa. KBajpaTHble ypaBHenus — 6 yacos
11 HenonHoe kBagpaTHOE ypaBHEHUE 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f42eela
bubmuoreka [JOK
12 Teopema Buera L https://m.edsc])lo.ru/7f42fef0
13 Pemenue ypaBHeHMM, CBOAAIMXCS K 1 bu6mmoreka [JOK
KBaJ[paTHBIM https://m.edso0.ru/7f43c542
14 [IpocTeiimme qpoOHO-paLlMOHATIbHbIE 1 bubnuoreka [IOK
ypaBHEHHS https://m.edsoo.ru/7f4328c6
15 Penienne TeKCTOBBIX 3a4a4 ¢ IOMOIIBIO 9 bu6mmoreka [JOK

KBaJIpaTHBIX YpaBHEHUI

https://m.edsoo.ru/7f42f75¢c

Pa3nes 6. YpaBHenus m HepaBeHcTBa. CucTeMbl ypaBHeHuil — 3 yaca
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https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f42f75c

Pewrenne cucrem IByX JTMHEHHBIX

bubnuoreka [IOK

16 1 .
yPABHEHMIA ¢ JIBYMST TIEPEMEHHBIMI https://m.edsoo.ru/7f42f75c
17 Penienne TeKCTOBBIX 33/1a4 ¢ TOMOIIBIO 5 bubnuoreka [IOK
CHCTEM ypaBHCHHI https://m.edsoo.ru/7f43d6d6
Pa3nen 7. YpaBHenus u HepaBeHcTBa. HepaBencTBa — 4 yaca
JIuHeliHble HEPAaBEHCTBA C OJHOM bubnuorexa [JOK
18 . 1
MEPEMEHHOMN M UX PeIICHHE https://m.edsoo.ru/7f42c692
CucreMbl TUHEHHBIX HEPABEHCTB C bubnuorexa [JOK
19 g Ny 1
OJTHO¥ MEPEMEHHON M UX PeIlICHHE https://m.edsoo.ru/7f42chb88
20| mepmmencost s oncne na mnosoii | 2| Brmoresa LOK
p . https://m.edsoo.ru/7f42c9e4
IPSIMOA
Pa3nen 8. ®ynkiun. OCHOBHbIE MOHATHA —3 YaCcOB
bu6moreka [IOK
21 DyHKIKH ¥ HX TPadHKH 2| https://m.edsoo.ru/7f433d84
bu6moreka [IOK
22 Jnneiinas QyHKums 1| https://m.edsoo.ru/7f433d84
Pa3nen 9. ®yukuuu. YucsioBble pynknum — 4 yaca
[Tpumepst rpaduKkoB yHKITHH, bubnuorexa [JOK
24 1
OTPaKaIOIINX PeaabHbIC MPOLIECCHI https://m.edsoo.ru/7f434bbc
| o omee | s
PATILYIO TpOTIOPH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
D =X, y=x3,y=VYX, y= ;
08 YI;KHIZH y e e ye . y . y . X 5 bu6mmoreka [IOK
rpaduueckoe perieHre ypaBHeHUN U
P P . P https://m.edsoo.ru/7f434d38
CUCTEM YpaBHEHUU
Pa3nen 10. [ToBTOpenue u 0600meHue — 2 yaca
| ommersmm ot o o
HOB TP . ’ https://m.edsoo.ru/7f4371aa
0000111eHIE 3HAHUT
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME

18



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa

9 KJIACC

DJIEeKTPOHHbIE
HanmeHnoBanue pa3ie/ioB U TeM
Ne i/ Kon-Bo | (um¢pposbie)
NPOrpamMmbl
4yacoB oOpa3oBaTejibHbIE
pecypcbl
Paznen 1. Yncaa u Beiuuciaenns. JleiicTBuTeIbHbIE YncIa — 2 yaca
bu6mmorex [IOK
1 Okpyrienue yncen 2 | https://m.edsoo.ru/7f43bf66
5 [Ipuknnaka v OLleHKa pe3yabTaTOB 5 bubnuorex [HJOK

BBLIUHCIIEHUN

https://m.edsoo0.ru/7f43bf66

Pa3zzen 2. YpaBHeHHUsI M HEPaBEHCTBA. Y PaBHEHHS C OIHOM NepeMeHHOoIi — 6 YyacoB

3 JIuneitnoe ypaBHeHue. Pemenue 1 bubnuorex [JOK
YpaBHEHHM, CBOIAIINXCS K TMHEHHBIM https://m.edsoo.ru/7f43bf66
KBagparHoe ypaBHeHue. Pemenue bubnuoreka [JOK

4 . 1
YpaBHEHHA, CBOIAIINXCS K KBaIPATHBIM https://m.edso0.ru/7f43c542

5 bukBanpaTHbie ypaBHEHUS 1 Bubnuorexa LIOK

AIPATHHE YP https://m.eds00.ru/7f43¢3d0
H - -
6 | nucméproi crencuett e na | 1| D1Omorexa LIOK
P P https://m.edsoo.ru/7f43c3d0
MHOKHTEIHN

7 Pemenne npoOHO-paniOHATBHBIX 1 bu6mmoreka [IOK
ypaBHEHUIA https://m.edsoo.ru/7f43c9b6

3 Permrenye TeKCTOBBIX 3ama4 1 bu6mmoreka [JOK
anreOpanyeckKuM METOI0M https://m.edso0.ru/7f43c3d0
Pa3nen 3. YpaBHeHusi u HepaBeHcTBa. CHCTeMbl YpaBHeHHH -3 yaca

9 CucreMa IByX JUHEUHBIX YPAaBHEHUH C 1 bubnuoreka [JOK
JIBYMS TICPEMECHHBIMH U €€ PELICHHE https://m.edsoo.ru/7f43d0b4
I'padmyeckas uHTEpIpETALIUS CUCTEMBI bubnuoreka [JOK

10 . 1
ypaBHEHHIA C IByMSI IEPEMEHHBIMU https://m.edsoo.ru/7f43d0b4
11 Pemenne TekcToOBBIX 3a/1a4 1 bu6mmoreka [JOK
anrebpanyeckuM Crocooom https://m.edsoo.ru/7f43d0b4
Pa3nen 4. YpaBHenus u HepaBeHcTBa. HepaBencTBa — 3 yaca
12 JInnelHbIE HEPABEHCTBA C OJTHON 1 bubnuoreka [IOK
NePEMEHHOHN M UX pelIeHHe https://m.edsoo.ru/7f43af08
Cucrembl TMHENHBIX HEPABEHCTB C bubnuorexa [IOK
13 Ny N 1
OJTHOH MEePEMEHHON ¥ UX pelIeHHe https://m.edsoo.ru/7f43af08
1
bu6mmoreka [JOK
14 KBanpaTHble HEpaBeHCTBA U UX PEIlICHUE

https://m.edsoo.ru/7f43b098
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https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098

Pa3nen 5. ®ynkunu — 4 yaca

15 KBanparnunas ¢pyHkius, e€ rpadux u 1 bubnuorexa [IOK
CBO#CTBA https://m.edsoo.ru/7f4396¢c6

16 [Tapaboma, KOOPAWHATHI BEPIIUHEI 1 bubnuorexa [JOK
napa0oJibl, 0Ch CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f439eb4

17 I'paduku dpynkumii: y = kx, y = kx + b, ) bubmmoreka [IOK
y=K/X, y=x3, y=vX, y=|X| https://m.edsoo.ru/7f439eb4

Pa3nen 6. UncsioBble mocjie1oBaTeIbHOCTH — 9 YacoB

18 Apudmernueckas v reoMeTpruecKas 5 bubnuoreka [IOK
MPOrpeccuu https://m.edsoo.ru/7f43ed7e

19| reomerpmcctoli nporpecent ey | 2| DrOmorera IOK
S — https://m.edsoo.ru/7f43f58a

20|t reonermrecnoi nporpeconti rouea | 1| Dromoresa 10K
Ha KOOpMHATHOI MIOCKOCTH https://m.edsoo.ru/7f43f58a

21 JIMHEHBIN U SKCIOHEHIIUAIbHBIA POCT 1 bubmorexa [IOK
https://m.edsoo.ru/7f43f58a

bu6moreka [IOK
22 CI103HBIC POLICHTEL 3 https://m.eds;f).ru/7f43fe0e

Pa3nen 7. [loBTopeHue, 06001eHNEe, CHCTEMATH3AIUA 3HAHUI — 7 4acoB

23 [ToBTOpEeHue, 0600IICHNE 1 7 bu6moreka [IOK

CHCTEMATU3ALMS 3HAHUIA. https://m.edso0.ru/7f445516
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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