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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHMsI: OHAa 00ECIIEYNBACT U3YUCHUE IPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
MPOJIOJKEHUS 00pa30BaHUs U B MOBCEIHEBHOM kU3HU. Pa3BuTHEe y 00yUaromumxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUsI MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, PO MAaTEMaTHUYECKOrO MOCIMPOBAHHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y KauyeCTB MBIIUICHUS, HEOOXOAUMBIX /Ui aJanTalid B COBPEMEHHOM IU(GPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBIIIJICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS ¥ BBIBOJFI,
dbopmynupoBaTh yTBepxkaAcHUA. OCBOEHUE Kypca anreOpbl 00ecrneunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYaloImUXCsA: OHU UCIHOJIB3YIOT JECIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
anajnoruto. OOydeHwe  aireOpe  MOpEANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENTFHOM  JICATEIBHOCTH  OOYYaloIINXCs, IOJTOMY CaMOCTOSITEIIEHOE
pelieHue 3a1a4 SBISIETCS peau3aluen 1esTeIbHOCTHOTO MPUHIIKIIA 00yUYEHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» mjii OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOANUYECKUE
auHUH: «Yucaa v BEIYHCICHUSY, «AreOpandecKkie BBIPAKEHU», « YPaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxgas w3 3THX coaep)KaTeIbHO-METOIUIECKIX
JIMHUYN pa3BUBAETCS HA MPOTSKEHUU TPEX JIET MU3YUEHUS Kypca, B3aUMOJCHCTBYS C
JIpPYyrUMU ero JuHusMu. B xoxe wu3ydeHus y4eOHOro Kypca oOydarouumcs
MPUXOJUTCS JOTHYECKH PaCCYKAaTh, UCIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TmporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro 0Opa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHUBEPCAJIBHOIO  MareMaTthdeckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO YyueOHOro Kypca «Auredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTED.

Conepxkanve nuHUM «UYuWciia W BBIYHCICHUS CIYXKUT OCHOBOM JJIst
JTATBHEHIIIET0 M3yYeHUs] MAaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe IPHOOPETCHHIO MPAKTHUYCCKUX HABBIKOB, HEOOXOAUMBIX JIJISl TIOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YUCJIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM
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NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeHeMy o01iemMy 00pa30oBaHHIO.

CopnepxaHue AByX anreOpandeckux JUHUM — « AreOpanuecKkue BhIpaKEHUS
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIINXCS
MaTEeMaTHYeCKOTo amnmapara, HeOOXOAMMOIo JJIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOI0 00I11ero o00pa3oBaHusl y4YeOHBIM MaTepual TIPYNIHUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. Anredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMATHKU Kak
A3bIKa JUI TIOCTPOCHHSI MAaTEMaTHYECKUX MOJEJIEH, OIMCAHMS INPOLECCOB M
ABJICHMA peanpHOro Mupa. B 3agaunm oOydeHHss aireOpe BXOIAT TaKKe
JanbHEilee pa3BUTHE AJTOPUTMHUYECKOIO MBIIUIEHHS, HEOOXOJAMMOro, B
YACTHOCTH, JJIsi OCBOEHMS Kypca HWH(GOPMAaTUKH, M OBJIAJICHUE HaBbIKaMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CIOCOOHOCTEN K MATEMaTHYECKOMY TBOPUYECTBY.

Copepxanve pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
OoOy4aronMMHCs 3HaHUM O (YHKLIMSIX KaK BaKHEHMILEH MaTeMaTUYECKON MOJENH
JUIsL OTIMCAHUS M UCCIIEJOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUIN B PUPOJIE
u odmecTBe. M3ydyeHue marepuana crnocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (OpMUpOBaHHE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIMBUIN3ALNN U KYJIbTYpPBI.

CornacHo yueOHOMy MlaHy B 7-9 Kjaccax u3ydaercs Yy4deOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COACpXKaHUS:
«Yucna # BBIUMCIEHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha uzyuenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce
— 102 ygaca (3 yaca B Henemto), B 8 kiacce — 102 gaca (3 gaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B Hezieui0).



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BIYMCICHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k gapyroil. IloHaTHe panMOHAIBLHOIO 4HCHA, 3alUCh, CpPaBHEHHE,
yHOPSAOYMBAHUE  PAMOHAIBHBIX  uucen. Apudmernyeckue JEHCTBUS €
palMOHAJIBHBIMA YMCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJeM: OINpeEeNieHue, IpeoOpa3oBaHue
BBIPKEHHII HA OCHOBE ONpPENENEHNUs, 3auch 00apIMX uncel. [IponenTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpOoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMeHeHne NPU3HAKOB  ACIMMOCTH, PA3JIO)KEHHME HAa  MHOMXKUTEIH
HaTypaJbHbIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AnredpanvyecKue BbIPpAKEHUSA

IlepeMeHHBIE, YUCIIOBOE 3HAUYEHUE BBIPAKECHUSA C IIEPEMEHHOMU. JlommyCcTUMBIE
3HA4YEHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXKy BEJIMYMHAMU B BHUJIE
bopmynsl. Beraucienus no popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIP@KEHMS, MpaBWiIa MpPeoOpa3oBaHUs CyMM U
IIPOU3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoliCcTBa CTENEHH C HATyPAJIBHBIM [IOKA3aTEJIEM.

OpnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CioKeHue, BBIYUTAHMUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparoB. Pasznoxenue
MHOI'OYJICHOB Ha MHOKMUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHMs, IpaBUiia NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEN JIMHEHMHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH I10
YCJIOBHIO 33J1a4u. Pelenne TeKCTOBBIX 3a/1ad ¢ TOMOIIBIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema JIByx
JMHEMHBIX ypPaBHEHUW C JBYMs II€peMEHHbIMHU. PerieHue cucrem ypaBHEHUU
cnocoboM MOACTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/Jad C TOMOIIBIO
CUCTEM YPaBHEHUM.



DOyHKIUU

Koopaunara Touku Ha npssMou. YnciioBble NPOMEXKYTKHU. PaccTosiaue mexny
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOMA.

[IpsimoyrosbHast cuctema koopauHat, ocu OX u Oy. AGcuucca ¥ opJauHaTa
TOUYKH Ha KOOPJIMHATHOM TIO0CKOCTH. [Ipumeps! rpadukoB, 3aJaHHBIX (OPMYIIaMU.
Yrenue rpadukoB peanbHbIX 3aBucuMmocTeil. Ilomstue dynknun. ['padux
bynkuuu. CoiicTBa pyHkiuil. JIunelinas gpynkuus, e€ rpaguk. ['padux GyHkumu
y = |X|. I'padmuueckoe pelieHre JIHHEWHBIX ypaBHEHHH M CHCTEM JIMHEHHBIX

YPaBHECHUU.
8 KUIACC

Yuciaa v BIYMCICHUA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHe 00 UppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIbHBIX yucen. CBolcTBa apu(pMeETHUYECKUX
KBaJPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIYHCIICHUAM. [IeiCTBUTEIBHBIE YNCIA.

CreneHb ¢ LenbIM IoKa3aTesneM U e€ cBoricTBa. CTaHAapTHAs 3alUCh YHUCIIA.

AuredpanvyecKue BbIPpaKEeHUA

KBampaTHbiii  TpEXwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOYKUTEIIN.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHUE anreOpandeckux JpoOei.
PanronanbHbIe BhIpaXXEHHUS U UX TPeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEW KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOASAIINXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIBHBIE YPABHEHMUS.

['padrueckas mHTEpHpeTalys YpaBHEHUN C IByMs MEPEMEHHBIMU U CHCTEM
JMHEWHBIX YPAaBHEHHWU C JBYMS IIepeMEHHbIMMU. lIpumepsl pemeHus cucrem
HEJIMHENHBIX YPABHEHU C IBYMs [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTteMbl JIMNHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynknuu. OOIacTh oOmNpeAeNeHuss U MHOXECTBO 3HAYCHHH
dbyukiuu. CiocoOsl 3aaHus PYHKIIHIMA.

I'padpux ¢dynkuuu. Urenue coilcTB ¢yHkuMu 1no €€ rpaduxy. IIpumeps
rpadukoB GyHKIHHA, OTPAKAIOIMIUX PEeATbHBIE MPOIECCHI.
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OyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 M OOpaTHYI0 MPOMOPLMOHATIBHBIE
3aBHCHMOCTH, HX rpadukn. Oykiun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KIIACC

Yuciaa v BIYMCICHUSA

PanronanpHbie 4KCla, UppallMOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIBHBIC YK CIIA
KaKk OCECKOHEUHbIE JACCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPJAUHATHOM MPSAMOM.

CpaBHeHUE JIEWCTBUTENIbHBIX YHCEN, apuPMETHUYeCKue JEHUCTBUA C
JEWCTBUTEIbHBIMU YUCIIAMU.

Pa3mepsl 0OOBEKTOB OKPYXKAIOIIET0 MHpA, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KAIOIIEM MHpE.

[TpubnmxEHHOE 3HAUYCHUE BEJIMYHMHBI, TOYHOCTH NMPUOIMKeHus. OKpyTIIeHHE
yucen. [Ipuknika u olieHKa pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. PenieHue ypaBHEHHM, CBOASIIMXCA K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl peleHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUU. PelieHune TEKCTOBBIX 3ajlay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMsI MIEpEeMEHHBIMU U €ro Trpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPABHEHUN C IByMsI IEPEMEHHBIMU. PellieHne cucTteM IByX YpaBHECHUM,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPAaBHEHUN C JIByMs IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JNMHENHBIX HEPABEHCTB C OJHOM mNepeMeHHOou. PemeHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['paduueckass uHTEpHpeTalvisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMs
MIEPEMEHHBIMH.

DyHKIUU

KBaaparuunas ¢ynkuus, e€ rpaduxk u cBoictBa. Ilapabona, koopauHaTHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

I'padukn byskmumit: Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = || u ux
CBONCTBA.

YucaoBblie M0CJI€A0BATEILHOCTH U MIPOTPECCUH

6



[IoHsiTHE YMCITIOBOM MOCHENOBATEIBHOCTH. 3aJaHHE IOCJIEI0BATEIbHOCTH
pPEKyppeHTHOH opMyioit u GopMyoi N-To diieHa.

ApudmeTrnueckass U reoMerpuueckas nporpeccud. @opmyisel N-ro djieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpecCcuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4IEeHOB apuPMETHUECKON U TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMS TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOTPaMMbl  Y4EOHOTO Kypca
«Anrebpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKoe BOCIIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMYy M HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHX
JIOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00S3aHHOCTEH IrpaklaHUHA U peasu3allii ero
mpaB, TMPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (HYHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, TPOLEAYpP T'PaKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKHUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTMBHOE YyYacTHE B PEIICHUHM NPAKTUUECKUX 3a1ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAaHUEM Ba)XHOCTH MaTEMaTHYE€CKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEM JKM3HM JIJIS YCIENMIHON MpodeccruoHaTIbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYTBHON TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3ajay, PENICHUM, pacCyX IAEHUN, YMEHHUIO BHJICTb
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTAlME B JIEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HayKu Kak c@epbl 4YelIoBeHYeCKOn
JEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PAa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KyJIbTYpOH KakK CPeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMU HAaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (PopMHpPOBAHHE KYJBTYPbI 3/10POBbSI H
IMOLMOHAJIBLHOIO 0JIaronoy4Yms:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaxX CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHU3HM  (340pOBOE  IMTAHUE,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH U OTAbIXa, peEryispHas ¢uznyeckKas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'O K€ IIpaBa JIpyroro 4YeJI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalMel Ha IPUMEHEHUE MaTEMaTHUYECKUX 3HAHUU U PEIICHUS 3a7ad
B 00JIACTM COXPAaHHOCTH OKpY>KArOUIEH Cpeapl, IJIAaHUPOBAHHS IOCTYIKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOIIEH Cpenbl, OCO3HAHHEM
r7100aJIpHOTO XapaKTepa 3KOJOTHYECKUX MTPOOJIEM U IyTEH UX PELICHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBUAM CONMAJIbHOM U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCJIOBHUSAX HEONPEACIEHHOCTH, IOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHHE YUUTbCA y IAPYIHX JIOJEH, NMpuoOpeTaTb B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHX;

HEOOXOJIMMOCThIO B  (OPMUPOBAHUM HOBBIX 3HAHHW, B TOM YHUCIE
(bopMyIUpOBaTh UAECH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTb JEPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPEOYIOIIMH KOHTPMEP, KOPPEKTUPOBATH
IpPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKU U
HOCHEACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE AeiiCTBHS

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHSATHI, OTHOLICHUM MEXIy MNOHATHAMH, (POPMYIUPOBATH
ONpENENECHUs] TOHATUM, YCTAHABIMBATH CYIIECTBEHHBIA MPHU3HAK
KJaccu(uKalmy, OCHOBAaHUS JUIsi OOOOIIEHUS U CpPAaBHEHMS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH U  MNpPeoOpa3oOBbIBATH  CYXKIACHHUS:
yTBEpAUTENIbHbIE W OTpULIATElbHbIE, €IUHUYHBIE, YacTHbIE M 0OOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjlaraTb  KpUTEPUM IS BBIABICHHMS ~ 3aKOHOMEPHOCTEM M
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3AKIIOUEHHI 10 aHAJIOTUU;
pa3buparh J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTHUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALUMIO, IPUBOAUTH
IPUMEPBI U KOHTPIPUMEPBL, 0OOCHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;
BbIOHMpaTh CMoco0 pemieHus y4eOHOHM 3amauu (CpaBHUBATH HECKOJIBKO
BapUAaHTOB pEUICHMs, BbIOMpaTh Haubosiee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/IbCKHe JeiiCTBUS.

MCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOiIemMy,
CaMOCTOSITEJIbHO yCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apITYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUJIaHY HECJIOXHBIM
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOEHHOCTEM MaTeMAaTHUYECKOT0 OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOATENHLHO (POPMYIUPOBATH 0OOOIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
IPEIOJIOKEHNS O €T0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(MOpPMAIUHU, IaHHBIX,
HEOOXOAMMBIX JJIsl PELICHUS 3a]a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATH
MH(GOPMAIMIO Pa3IMYHBIX BUAOB U (JOPM IPEICTaBICHMUS;

BbIOMpaTh (opMy TMpeACTaBiICHUS HWHDOpMAUMU U HILTIOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OPMALMU O KPUTEPUSM, HPEIIOKECHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIE 1eHCTBHUS:
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BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX M NHUCbMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOYyYEHHbIN pe3yibTar;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE Ha TIOUCK
pELICHUs, COIOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JIpyTux
YYaCTHUKOB JHayiora, oOHapy»UBaTh PA3JIMYME U CXOJCTBO MO3MUIIMM, B
KOPPEKTHOM popme popMyIHUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTAaBIATh  pe3yJbTaTbl  PEIICHHd  3aJa4yd,  SKCIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C YUYETOM 3a/1a4 MPE3EHTAUN U 0OCOOEHHOCTEN ay JUTOPHH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMYyIIECTBA  KOMAaHIHOM U
WHIUBUIYAIIbHOM paOOThl TpPH PEIIEHUHM YYEOHBIX MaTEeMaTHYECKUX
3ajady;

IPUHUMATh LEIb COBMECTHOM JIEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00Cy’KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIaATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (opmax pabotsl (00cyxkneHus, oOMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbl U JApYTHE), BBIIOJHATH CBOK YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WICHAMHU KOMaH]IbI,
OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPUSM,
c(hOpMyYJTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 3aJa4yu (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHHsS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh W KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUK.

CﬂMOKOHTpOJIb, AMOIMOHAJbHBbIA HHTEJLJIEKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA IMporecca M
pe3yibTara pelieHuss MaTeMaTHYeCKON 3a1a4H;
NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OITUOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSICHITh MPUYUHBI JTOCTIKEHUS WJIM HEIOCTUKEHUSI LIEJIU,
HaXOJUTh OIMUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.
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ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOydenuss B 7 KJjacce OOydYarolIMiiCsSi MOJMYYUT CIIECAYIOIIHE
IIPEIMETHBIE PE3YJILTATHI:

Yuciaa v BIYMCICHUA

BeimonusaTe, codeTras yCTHbIE M MUCBMEHHBIE NPUEMBI, aprUPMETHUECKHE
JEUCTBHUS C PAllMOHAIIBHBIMU YUCIIAMH.

HaxoauTh 3Ha4eHHS YWCIOBBIX BBIPAXKEHUN, MPUMEHSTHh Pa3HOOOpa3HbIC
CHOCOOBbI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUU, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[TepexonuTh OT oxHOM (POPMBI 3amUCH YUCEN K Jpyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh U yIIOPSI0YMBATH PALMOHAIIBHBIE YNCIA.

OKpyTasATh YUCIa.

BBITIONHATS TPUKUIKY U OLEHKY pe3yJbTaTa BHIYMCICHHM, OLIEHKY 3HaYeHUI
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATH JAEHCTBUSA CO CTENEHSIMHU C HATypaJIbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHATP  NPU3HAKK  JEIMMOCTH,  pAa3JIOKEHUE HA  MHOMKUTEIU
HATypaJbHBIX YUCEIL.

PemaTe mpakTUKO-OPHMEHTHUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMU, HHTEPIPETUPOBATH
pe3ynbTaThl peIEHUs 3a4a4 ¢ YYETOM OTPaHWYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvyecKue BbIPpaKEHUA

Hcnonb3oBaTh anreOpandyeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, NPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIP@XKEHUH IPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NOJIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJIHOWIEHa HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBajipaTa CyMMBI U KBaJlpaTa pa3HOCTH.

OcCylecTBIIATh PA3I0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXMWTENS, TPYNNUPOBKH  CllaraeMbiX,
npuMeHeHus: (OpMyJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTh npeoOpa3oBaHKsi MHOTOUYICHOB JUISl pEUICHHs Pa3IMYHbIX 3a7a4
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.
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Hcnonb30BaTh CBOWMCTBA CTENEHEHW C HATypajJbHBIMU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NPUMEHsSs IpaBHIIa
nepexoaa OT UCXOIHOIO YPAaBHEHHS K PaBHOCWIBHOMY eMy. [IpoBepsTsh, saBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpuMmeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[Tonbupare mnpumepsl Map 4YHUCEN, SBISAIOIIUXCS PEIIEHUEM JIMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPIMHATHOW TMJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
JIBYMsI IEPEMEHHBIMH, MOJIb3YSACh TpaUKOM, MPUBOJIUTH INPUMEPHI PEIICHUS
YPaBHEHUS.

PemaTe cucteMbl 1ByX JIMHEHMHBIX YPABHEHUH C IBYMs MEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH IO YCJIOBHUIO 3aJa4d, HWHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥l NIOJIy4EeHHBIN Pe3yJIbTaT.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSIMOIl TOYKH, COOTBETCTBYIOIINE 38 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, MHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKUMNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIMHU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIINE
NPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30BaTh HadaJIbHbIE NPEACTABICHHUS O MHOXECTBE JIEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUS, OKPYTJICHUS] U BBIUMCICHUM, N300pakaTh JEHCTBUTEIbHBIC
YHCJIAa TOYUKaMHU HA KOOPAWHATHOM MPSAMOM.

[IpumensaTh moHsATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ys MPU HEOOXOAUMOCTH KaJbKYJSATOP, BBINOIHATH
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npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKAIIUX KBagpaTHbIE KOPHU, HCIOJb3Ys
CBOMCTBA KOPHEU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECITHYHBIX
npo0Oeit u creneneit uucia 10.

Asre0OpanvecKue BbIPpaKeHUs

[IpyMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BbIpAKEHUH, COJEPIKAIIUX CTEIICHH C LIEJIBIM MOKa3aTeseM.

BBITIONHATE TOXIECTBEHHbIE MPE0oOpa30BaHUs PAMOHATIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoOsiMU.

PacknanpiBaTh KBapaTHBIN TPEXUIIECH HA MHOXKUTEIH.

[TpumensaTh mpeobpa3oBaHus BEIPAKCHHUM JIs PEIICHUS PAa3IUYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHEWHBIC, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IByMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
Y YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT clOBECHON (OPMYIMPOBKH 3a1ayu K €€ anreOpandyeckoin
MOJEIN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MIOJIYYEHHBIN PE3YIbTaT.

[IpuMeHATh CBOWCTBAa YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelliaTh JMHEWHBIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpa@uyuecKyr0 WUIIOCTPALIMI0 MHOKECTBA PEIIEHUH HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

DOyHKUIMHA

[loHuMaTh ¥ UCMHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKUE OOO3HAUCHUS), OMNpEAesaTh 3HaueHHE (PYHKIHUM 1O 3HAYECHUIO
apryMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpoutb rpaduku dJ€MEeHTapHbIX GYHKUIMN BUJA:

y = kiX, y = X2, y = X3,y = x|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBON
byHKmu 1o e€ rpaduky.

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TMOJMYYUT CIICAYIOIIHE
MPEMETHbBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.
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Bemonusate apudmernyeckue ACHCTBUS C pPalMOHAIBHBIMH  YHCIAMH,
coyeTass YCTHBIE M NHUCBMEHHBIE MPUEMBI, BBIIOJHATH BBIYMCICHUSA C
UPpalMOHAIBHBIMY YUCIIaAMU.

HaxonnuTe 3Ha4YeHMsI CTENEHEHM C M[eJbIMU IIOKa3aTelsIMM M KOpHEH,
BBIYMCIIATH 3HAYEHUS YNCIIOBBIX BBIPAKECHUM.

OKpyrisiTh JEWCTBUTENBHBIE YHCIA, BBIIOJHIATH HPUKUIAKY pe3yibTaTa
BBIYMCIICHUN, OLICHKY YHCIIOBBIX BBIPAKCHUI.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHENHBIE W KBaJApaTHbIC YPaBHEHUs, YPAaBHEHMS, CBOAIIMECS K
HUM, IPOCTENIINE TPOOHO-PAIIMOHAIIBHBIE YPABHEHHS.

Pemate cucremsl IByX JIMHEMHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMU H
CUCTEMBI JIBYX YPAaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemarb TekcTOBBIE 3alauM  aireOpauvueckuM CHOCOOOM € IMOMOIIBIO
COCTABJICHUs YPABHEHUS UJIM CUCTEMBI IBYX YPABHEHUH C JBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIETIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM IpaUyecKuX Npe/ICTaBIECHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEILICHUS, €CIIM UMEET, TO CKOJIBKO, U
mpouee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaTh
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3aIMCHIBATH PEIICHHE C IOMOIIBIO
CHUMBOIJIOB.

Pemlarb  cuCTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLIME KBaJPAaTHOE HEPaBEHCTBO, H300pa)kaTh pEIICHHE CUCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSAMOM, 3alIUCHIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PELIEHUHN PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacno3naBath (yHKUMHM HW3y4eHHbIX BHUIOB. IloKka3blBaTh CXEeMaTHYECKH

pacnosoKeH!ue Ha KOOPIUHATHOM IIOCKOCTH TpapukoB QyHKIMA Buaa: y = KX, Yy
=kx+by=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3HaYE€HUU KOA()PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKHA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIH 1O UX TpaduKam.

Pacno3naBaTh KBagpaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu@METHUYECKYI0D U TE€OMETPUYECKYIO MPOrPECcCUH MpHU
pa3HBIX CIOCO0aX 3a/laHuUs.
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BbINONMHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (opMyn N-ro 4jeHa
apu(pMeTHIeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh WIEHbI IOCJIEIOBATEILHOCTY TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YUCJIOBBIMHU IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kouu4vecTBO 4acoB
HanmeHnoBaHMe pa3ae/ioB U TeM JuiekTpoHHbIE (HUGPOBDbIE)
Ne ni/m KonTpoabHbie
NMporpamMmMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
1 Yucna v BeIYKCIIEHUS. PalnoHabHEIE 20 1 bu6mmoreka [IOK
qyucna https://m.edso00.ru/7f415b90
bubnnoreka IIOK
2 AnreOpandecKkue BoIpaKEHUS 27 1 https://m.edsoo.ru/7f415b90
bubmmoteka [IOK
3 ¥ paBHCHHIS  HEpABEHCTRa 25 L https://m.edso0.ru/7f415b90
bubnuoreka [IOK
4 Koopaumatet i rpaguicu. Qynicuii 24 L https://m.edso00.ru/7f415b90
bu6nuoreka [IOK
> TosToperne i 060buiene 6 . https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5
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ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Nem/m  Tema ypoka KonTpoJbHble Aara ungposrre
Bcero U3y4eHust o0pa3oBaTe/IbHbIE
padoThI pecypebi
1 [IoHATHE panMOHAIBHOIO YKCIa
5 Apudmerrdeckue I1HCTBUS C
paloHaIbHBIMU YHUCIAMH
3 Apudmernueckue IeHCTBUS C
palMOHAIbHBIMU YHCIIAMU
4 Apudmernueckre IeHCTBUS C
palMOHAIBLHBIMU YHCIIAMU
5 CpaBHeHue, ynopsijounBaHue
palroHaIbHBIX YHCEI
6 CpaBHeHue, ynopsijouuBaHue
palMOHATIbHBIX YUCEI
7 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM Bubmmorexa LIOK
https://m.edsoo.ru/7f4211de
8 CreneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM bubmmorexa [OK
https://m.edsoo.ru/7f421382
9 CrerneHb ¢ HATYpaJIbHBIM MTOKa3aTeIeM bubmmorexa [OK
https://m.edsoo.ru/7f42154e
10 CreneHb ¢ HaTypaJIbHBIM IMOKa3aTeIeM bubnuoreka [JOK

18



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

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

11 CreneHb ¢ HaTypaJbHBIM [10Ka3aTEIEM
12 Pemenrie OCHOBHBIX 3a/1a4 Ha ApoOH,
MPOLIEHTHI U3 PEAIbHOMN MPaKTUKU
13 Pemenne ocCHOBHBIX 3a/1a4 Ha JpOOH,
MPOLIEHTHI U3 PEAIbHOM MPaKTUKU
14 Pemienne ocHOBHBIX 3a/1a4 Ha ApOOH,
IPOICHTHI U3 PEATBHON MPAKTUKH
15 [Tpu3Haku AETUMOCTH, PA3JI0KEHUS Ha
MHO>KUTEIH HATypalIbHbBIX YHCEI
16 [Tpu3HaKH JeTUMOCTH, Pa3JIOKEHUS Ha
MHOXHTEJIH HATYPAJIbHBIX YHCEI
17 Peanbubie 3aBucumocTt. [Ipsmas u
oOpaTHas MpOMOPIMOHATHBHOCTH
18 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MPONOPIUOHATBHOCTH
19 Peanbubie 3aBucumoct. [Ipsavas u
oOpaTHas MpONOPIMOHATHBHOCTH
20 KonrtponbHas pabora no reme
"PanmmonaibHbBIE HciIa"
21 [lepemennsle. [lomycTumble 3HaUEHUS
HepEMEHHBIX
22 DopmyJbl
[IpeobpazoBanne OyKBEHHBIX BBIpAXKECHUH,
23 pacKpeITHE CKOOOK U MPUBEACHUE MTOT00HBIX Bubmmorexa LIOK
CAFACMEX https://m.edsoo.ru/7f41fafa
24 [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, bubmuorexa [IOK
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packpeiTHE CKOOOK M IPUBEIEHUE MTOJOOHBIX
CclIaraeMbIxX

[TpeobpazoBanre OYKBEHHBIX BbIPAKEHUH,

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

25 PacKphITHE CKOOOK M IMPUBEICHHUE MTOJ00HBIX
cjaracMbIX
[IpeoOpa3zoBanre OyKBEHHBIX BHIPAKCHUM,
26 PacKphITHE CKOOOK M IMPUBEICHHUE ITOJOOHBIX
cJaracMbIX
97 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnmoreka [JOK
MoKazarejieM https://m.edso0.ru/7f421382
28 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnnoreka [JOK
M0Ka3aTesieM https://m.edsoo.ru/7f42154e
29 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnuotexa [JOK
MoKazaTesieM https://m.edsoo.ru/7f4218be
30 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnuoteka [JOK
MoKa3areyieM https://m.edsoo.ru/7f4218be
bu6mmoreka [IOK
31 Mroroteret https://m.edsogru/7f42276e
bu6mmoreka [IOK
32 Mroroteret https://m.edsogru/7f422930
33 CrnoxeHue, BRBIUNTAaHUE, YMHOKECHHE bubmuorexa [JOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
34 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubmuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
35 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bu6mmorexa [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca
36 CnoxeHue, BRBIUNTAHUE, YMHOKCHHE bu6mmoreka [JOK
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MHOTOYJIEHOB https://m.edsoo.ru/7f423182
37 DopMyJIbl COKPAIIEHHOTO YMHOKEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f42432a
38 DopMyIIbl COKPAIIEHHOTO YMHOKECHUS bubmmorexa LIOK
https://m.edsoo.ru/7f42464a
39 DopMyIIbl COKPAIIEHHOTO YMHOKECHUS Bubmmorexa LIOK
https://m.edsoo.ru/7f424c12
40 DopMyJIbl COKPAIIEHHOTO YMHOKEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f424fd2
41 DopMyITbl COKPAILIEHHOTO YMHOKEHUS Bubmmorexa LIOK
https://m.edsoo.ru/7f4251d0
42 PaznosxeHre MHOTO4JIEHOB Ha MHOKUTENH bubmmorexa LIOK
https://m.edsoo.ru/7f423312
43 Pa3znoxeHne MHOrOUJI€EHOB HA MHOKUTENHN bubmmorexa [TOK
https://m.edsoo.ru/7f4237fe
44 PaznoxeHnrne MHOTOYIEHOB Ha MHOKHTEIHN bubmmorexa [TOK
https://m.edsoo.ru/7f4239de
45 Pa3znoxxeHne MHOrOUJI€EHOB HA MHOKUTENN
46 Pa3znoxeHne MHOTOUJICHOB HA MHOKUTENH
47 KonTpomnpHas pabota mo Teme
"Anrebpanyeckue BoIpaxeHus"
48 VYpaBHeHue, mpaBuiia mpeodpazoBaHus
ypaBHEHUSI, PABHOCWJIBHOCTh YPaBHEHUN
49 JInHeitHoe ypaBHEHHE C OJTHOW MTEPEMEHHOM,
peneHue JIMHENHBIX YpaBHEHUI
50 JIuneitHOe ypaBHEHHUE C OTHON NEPEMEHHOM, bub6nuorexa [IOK

pEllIeHNE JIMHENHBIX YPABHEHUI

https://m.edsoo.ru/7f420482
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JInHeHOE ypaBHEHHE C OJJTHOM IIEPEMEHHOM,

>1 peleHue JIMHEMHBIX YPaBHEHUI
59 JIvuHeitHoe ypaBHEHHE C OJTHOM ITIEPEMEHHOM,
pelIeHne JTUHEHHBIX YpaBHEHUN
53 JInHeHOE ypaBHEHHE C OJJTHOM IIEPEMEHHOM,
pelIeHne JIUHEHHBIX YpaBHEHUN
54 Pemienue 3agayu ¢ mOMOIIbIO YpaBHEHHI bubmmorexa [JOK
https://m.edsoo.ru/7f42064e
55 Pemenue 3a1a4 ¢ momMoIp0 ypaBHeHUH Bubmmorexa LIOK
https://m.edso0.ru/7f420806
56 Pemenue 3a1a4 ¢ momMoIp0 ypaBHeHUH Bubmmorexa LIOK
https://m.edso00.ru/7f4209a0
57 Pemienne 3aga4u ¢ nOMOIIbIO YpaBHEHUI bubmmorexa [JOK
https://m.edsoo.ru/7f420e6e
58 Pemenue 3a1a4 ¢ moMoIIsI0 ypaBHEHUN bubmmorexa [TOK
https://m.edsoo0.ru/7f420e6e
59 JIuneiiHOe ypaBHEHUE C IByMS bu6nuorexa [IOK
MEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f427c32
60 JIuneliHOEe ypaBHEHHE C IBYMs bubnuorexa [JOK
NEPEMEHHBIMH U ero rpaduk https://m.edsoo.ru/7f427e8a
61 Cuctema IBYX JIMHEHHBIX YPAaBHEHHH C bubnmoreka [JOK
JBYMsI IIEPEMEHHBIMU https://m.edso00.ru/7f42836¢
62 Cucrema IByX JIMHEHHBIX YpPaBHEHHH C
JIBYyMsI [I€PEMEHHBIMU
63 Cucrema IByX JIMHEMHBIX YPaBHEHHH C
JIByMsI [I€PEMEHHBIMU
64 Cuctema IBYX JIMHEHHBIX YPAaBHEHHH C
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ABYMs ICPEMCHHBIMU

Cucrema JIByX JUHEHHBIX YpaBHEHUH C

65
JBYMsl IEPEMEHHBIMU
66 Pemenue cucreM ypaBHEeHUH bubmmorexa [JOK
https://m.edsoo.ru/7f4284de
67 Pemenue cucrem ypaBHEeHUI bubmmorexa [JOK
https://m.edsoo0.ru/7f42865a
68 Pemenue cucrem ypaBHEeHUI bubmmorexa [JOK
https://m.edsoo.ru/7f4287d6
69 Pemenue cucrem ypaBHEeHUI
70 Pemenune cucrem ypaBHEHHA
71 Pemenue cucrem ypaBHEeHUI
79 Kontponbnas padota o teme "JIuneitasie bubnuoteka [JOK
ypaBHeHHUA" https://m.edsoo.ru/7f421044
73 KoopannaTa Touku Ha mpsiMoit bubmmorexa [OK
https://m.edsoo.ru/7f41de76
bubnnorexa [JOK
74 HHeIoBbIe MpOMENKyTKit https://m.edsogru/7f41dff2
75 UucnoBble TPOMEXKYTKU
76 Paccrosinue Mexty 1ByMst TOUKaMu
KOOPJIMHATHON IIPSAMOM
77 Paccrosinue Mexty 1ByMst TOUKaMu
KOOPJHMHATHOMU IIPSAMOM
78 [TpstmoyTonbHas cucTeMa KOOpAUHAT Ha bubnuorexa [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrospHas cucreMa KOOpAUHAT Ha bubmuorexa [IOK

IIJIOCKOCTH

https://m.edsoo.ru/7f41e42a
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bubmuoreka [JOK

80 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyITaMu httos://m.edsoo.ru/7f41e8a8
bubmuoreka [JOK
81 [Tpumeps! rpaduxoB, 3a1aHHBIX (HOpMyIaMu httos://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyTamMu
83 [Tpumeps! rpadukoB, 3a1aHHBIX PopMyIaMu
. bubmuoreka [JOK
84 Urenue rpad)uKoB peaibHbIX 3aBUCHUMOCTEN httos://m.edsoo.ru/7f41ea24
85 Urenue rpad)uKoB peajibHbIX 3aBUCHUMOCTEN
bubmuoreka [JOK
86 Hownsrue pyHKumn https://m.edsoo.ru/7f41ef06
87 I'padux pynkumm
. . bubmuoreka [JOK
88 Cpofictsa pynicuuit https://m.edsoo.ru/7f41f078
. . bubnuorexa [JOK
89 Cpofictsa pynicuuil https://m.edsoo.ru/7f41f1fe
. bubnuorexa [JOK
%0 Juneiinas QyHKii https://m.edsoo.ru/7f427282
. bubnuorexa [JOK
o1 Juneiinas QyHKii https://m.edso00.ru/7f427412
bu6mmorexa [IOK
92 I1 HHOU
OCTPOCHHE Ipaguica MHHCHHOM dymicH https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka TuHeHHON QyHKIMH
94 ['padux yskmm y =[X|
95 I'padux pyHkmm y =[x|
96 KonTtponbnas padota mo teme "KoopauHaTsl bubnnorexa [JOK

u rpaduku. OyHKIIUNA"

https://m.edsoo.ru/7f41f50a
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97 IToBTOpEHNE OCHOBHBIX MOHATHI U METOZOB 1 bubnuoreka [IOK

Kypca 7 xiacca, 00001IeHre 3HaHUH https://m.edsoo.ru/7f429c6c
08 IToBTOpEHKE OCHOBHBIX MOHATUI U METOJIOB 1 bubnunoreka [JOK

Kypca 7 kiacca, 000011eHrue 3HaHUIA https://m.edsoo.ru/7f429f32
99 [ToBTOpEHNE OCHOBHBIX MOHATUH U jVIeTOI[OB 1 bubmmorexa [IOK

Kypca 7 kiacca, 000011eHrue 3HaHUI https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B 1 bubnuoreka [IOK

Kypca 7 xiacca, 00001IeHre 3HaHUHA https://m.edsoo.ru/7f42a27a
101 HroroBast kKoHTpoIbHAs paboTa 1
102 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B 1 bubmmorexa [IOK

Kypca 7 xiacca, 00001IeHre 3HaHUHA https://m.edsoo0.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102

25


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

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Anrebpa, 7 knacc/ Komsarun F0.M., TkaueBa M.B., ®enoposa H.E. u apyrue,
Axumoneproe obmectBo «M3matenscTBo «IIpocBerieHuey .
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