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INOACHUTEJIBHAA 3AIINCKA

Anrebpa sBIsSETCS OAHUM M3 OMOPHBIX KYPCOB OCHOBHOT'O OOIIETr0 OOpa3oBaHUs: OHA
obecreunBaeT U3y4eHUe JAPYruX AUCHUIUIHH, KaK €CTECTBEHHO-HAYYHOTO, TAaK U TYMaHUTaAPHOTO
IIUKJIOB, €€ OCBOEHUE HEOOXOIMMO JIs MPOJOJIKEHHUsS 00pa30BaHUs U B MOBCETHEBHOW KU3HU.
PazButne y oOydaomuxcsi HAy4YHBIX TMPEACTABICHUH O TMPOUCXOXKACHUA € CYIHOCTU
anreOpanveckux abCTpakiuii, crmoco0e OTpaXEHUs MaTEeMaTHYeCKOW HAyKOW SBJICHHH W
MPOIECCOB B TPHPOJAE H OOIIECTBE, POJIM MATEMATHYECKOTO MOJCITUPOBAHUS B HAYYHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (hOPMHUPOBAHHIO HAYYHOI'O MHUPOBO33PEHHUSI M KauecTB
MBINUICHUS, HEOOXOAUMBIX ISl aJanTallid B COBPEeMEHHOM IuppoBoM obmiecTBe. M3ydenue
anreOpsl 00ecreunBaeT pa3BUTHE YMEHUSI HaOII01aTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIMOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NEeNCTBUS U BBIBOABI, (GOpMYyIUpoBaTh yTBepkaeHUs. OcBoeHHE Kypca anredpbl o0ecrneunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUSI OOYYaIOIIUXCS: OHU HUCHONB3YIOT JEAyKTHBHBIC H
WHYKTUBHBIC PACCYXICHHS, 0000IIEHNE W KOHKPETH3allMi0, a0CTparupoBaHUE M aHAJIOTHIO.
OOyuenne anreOpe mpeArnonaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBHON AESITeThHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITEIbHOE peIlleHHWe 3ajad  sBJSeTcs  pealu3auueit
JESTEIIbHOCTHOTO MIPUHIINAIIA O0YyUEHUSI.

B crpykrype mnporpammel ydeOHOTOo Kypca «Anredpa» s OCHOBHOTO 0OIIEro
o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COJEpIKATEeIbHO-METOMuYeckue nuHuM: «Yucna u
BBIUUCIICHUSIY, «ANreOpandyeckue BBIPAKEHUS», «YPaBHEHHS U HEPABEHCTBA», «DYHKIHH».
Kaxxmas 3 3THX colepikarenbHO-METOIUYECKIX JTHHUA Pa3BUBACTCS HA MPOTSKEHUH TPEX JIET
U3YYEHHUs Kypca, B3aUMOJECHUCTBYS C APYTUMU €ro JUHUSAMHU. B Xoae n3yuyenus yueOHOro Kypca
00y4JarOIUMCS IPUXOAUTCS JIOTUIECKH PACCYKAATh, HCIIOIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBs3M ¢ 3TUM B Iporpammy y4eOHOTO Kypca «Anredpa» BKIIOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTU4YecKOro OOpa3oBaHUS H
CIOCOOCTBYIOLIME OBJAJACHUIO OO0YYalOIIMMHCS OCHOB YHHUBEpPCAJIbHOIO MaTeMaTHYECKOTO
si3pika. CoJiepKaTeNIbHON U CTPYKTYPHOH 0COOGHHOCTBIO Y4eOHOTO Kypca «Anredpay siBisieTcs
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxkannie nauHUU «Yucna M BBIYKUCICHHUS» CIYKUT OCHOBOW i JalibHEHILEro
U3YYEHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOMIMXCS JIOTMYECKOTO MBIIUICHUS,
(GOpMUPOBAHUIO YMEHHSI TOJI30BATHCS AITOPUTMAMH, & TaKKe MPUOOPETEHUIO0 MPAKTHUYECKUX
HABBIKOB, HEOOXOJUMBIX JUIsl TIOBCEIHEBHOM XU3HU. Pa3BuTHE MOHATHS O 4YMCIE HAa YPOBHE
OCHOBHOTO 00I11er0 00pa3oBaHUs CBSI3aHO C PAIMOHATBHBIMU M HPPANUOHAIBHBIMH YUCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUN O JEWCTBUTEIBHOM YHCIIC. 3aBEpPIICHUE OCBOCHUS YUCIOBOU
JMHUH OTHECEHO K CpeHEMY 001IeMy 00pa30BaHuIo.

Conepkanne JABYX alreOpanyeckux JIMHUA — «AJTeOpandeckue BBIPAKCHUS» W
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHMIO y  OOydYaromuxcs
MaTeMaTU4YeCcKOro amnmapara, HEoOXOAMMOIo i pelIeHUs 3aJad MaTeMaTHKH, CMEKHBIX
MPEeIMETOB U MPAKTHKO-OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus
y4eOHBIH ~ Marepuan TPYNIHPYETCSs BOKPYr  palMOHAJIBHBIX  BBIpaXEeHHH.  Anredpa
JEMOHCTPHUPYET 3HAUEHUE MATEeMAaTUKH KaK sI3bIKa IS MOCTPOCHHSI MaTeMaTHYECKIX MOJENEH,
OIMCAHUs MPOLIECCOB U SIBICHUN peabHOTO MHpa. B 3amaun oOydyenus anreOpe BXOAST TaKke
JaNbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUSI, HEOOXOAMMOTO, B YAaCTHOCTH, MIJIs
OCBOEHHUSI Kypca UHGOPMATHUKHM, U OBJAJCHHE HaBbIKAMH JEAYKTUBHBIX PACCYXICHUM.
[IpeoOpazoBanre CHMBOJIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKeHHs, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Copepxanne  (QyHKIHOHANBHO-TpaUYECKOW  JIMHUU  HAIEJICHO HAa  TOJTy4YeHHE
oOydJaronuMucs 3HaHUK 0 QYHKIMSIX KaK BaKHEHUIEH MaTEeMaTHYECKONH MOJENH JJIsi ONUCAHUS
U HCCTEIOBAaHUSl Pa3HOOOpa3HBIX MPOIECCOB M SIBICHHWI B mpupone u olmiectBe. V3yueHue
MaTepuana CHocoOCTBYeT pAa3BUTHIO Yy OOYYaIOIIMXCS YMEHHS MCIONb30BaTh pPa3InyHbIC



BBIpa3UTENIbHBIE CPEACTBA SI3bIKa MATEMATUKH — CIOBECHBIE, CHMBOJIMYECKHE, Tpaduyeckue,
BHOCHT BKJIaJl B (hOPMHUPOBAHHME MPEJCTABICHUN O POJIM MAaTEMAaTUKH B Pa3BUTUU LIUBUIN3ALNN
U KYJIBTYpPHI.

CormacHo yueOHOMY TUIaHy B 7—9 Kitaccax u3ydaeTcst yaeOHBIN Kypc «Anredpay, KOTOPBIA
BKJIIIOYAET CIIEAYIOIIME OCHOBHBIC pa3lenbl coaepkaHus: «Uucina U BBIYMCICHUS»,
«AnreOpanyeckue BHIpAKEHUS», «Y paBHEHUS U HEpaBEHCTBay, «DyHKINNY.

Ha u3yuenne yuebHOro Kypca «Anredpa» orsogurcsa 306 gacos: B 7 kinacce — 102 yaca (3
yaca B Hejieno), B 8 kimacce — 102 gaca (3 gaca B Henmenmo), B 9 kimacce — 102 vaca (3 gaca B
HEJIETTIO).

COJEPKAHUE OBYYEHUA

7 KJIACC

Yucia v BbIYUCTCHUSA

JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, TIEPEX0J OT OIHON (opMBI 3amucu Apoder K
npyroi. IloHsiTHE palMoHaIBbHOTO YKMCIIA, 3alIMCh, CPABHEHHE, YIIOPSAI0OUYNBAHUE PALIMOHAIBHBIX
yucen. ApudmeTndeckue IeHCTBUS ¢ pallMOHATBLHBIMU YHCIIaMH. Perienne 3amaq u3 peatbHOM
NpPaKTUKU Ha YacTu, Ha ApoOu.

Cremnenb ¢ HaTypajJbHBIM IOKa3aTelieM: ONpeelieHne, MpeoO0pa3oBaHre BBIPAKEHUN Ha
OCHOBE OTpE/EIICHHUS, 3aIICh OOJBIINX YHced. [IpoIeHThl, 3amuch MPOLEHTOB B BUJE JAPOOH U
Ipobu B BHJIE MPOLEHTOB. Tpu OCHOBHBIE 3aJjaud HA MPOILIEHTHI, pelIeHue 3a7ad U3 peajbHOu
MPaKTUKH.

[IpuMeHeHne NpU3HAKOB ACIUMOCTH, PA3TI0KEHNE HA MHOKHUTEIHN HATYPAIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IpsSMasi K 0OpaTHast IPOIOPLUOHATIBHOCTH.

Anredpanyeckue BbIPaKeHUs

IlepeMeHHBIE, YNCIOBOE 3HAYCHHUE BBIPAXKCHUSA C IEPEMEHHOM. JlomycTuUMble 3HA4YECHUS
nepeMeHHbIX. [IpeicTaBneHne 3aBUCUMOCTH MEXIYy BEIMYMHAMU B BUIe (HOPMYIIbL.
Brruncnenus no ¢popmynam. I[IpeobpazoBanre OyKBEHHBIX BBIPAXKEHHUH, TOXKIECTBEHHO PaBHbIC
BBIpQXEHMsI, IPaBUJIa NMPeoOpa30BaHUsS CYMM M IPOU3BENEHUM, NMpaBHia PACKPBITUS CKOOOK U
NPUBEICHUS IOJJOOHBIX CIIaraeMbIX.

CBolCTBa CTEMEHH C HATYPAJIbHBIM MTOKA3aTEIEM.

OpnowieHnbl U MHOrowieHbl. CTeneHb MHoOrouieHa. CloXeHue, BBIYUTaHUE, YMHOKEHUE
MHOTOWIEHOB. POpMyIbl COKPAIIEHHOTO YMHOXKEHHMsI: KBaJapaT CyMMbl M KBaJpaT Pa3HOCTH.
®opmysa pa3HOCTH KBaIpaToB. Pa3inoxeHrne MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHUe, KOpEeHb YpaBHEHHs, NpaBuiIa NpeoOpa3oBaHUsl YpaBHEHHS, PAaBHOCUIBHOCTD
YpaBHEHUH.

JIuneliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, 4YMCIO KOPHEH JIMHEHMHOIO YypaBHEHWS,
pellieHre JUHEWHbIX ypaBHEeHHMU. CocTaBieHHWE YpaBHEHUM IO YCJIOBUIO 3aaaud. Permenue
TEKCTOBBIX 3314 C IOMOIIbIO YPaBHEHUH.

Jlunelinoe ypaBHEHHE C IBYMs MEepeMEHHBIMU M ero rpaduk. Cuctema IBYX JHMHEHHBIX
yYpaBHEHMI C JBYMs NEpEeMEHHBIMHU. PeleHne cucteM ypaBHEHHH CIOCOOOM IOICTaHOBKH.
[Ipumepsl penieHns: TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPAaBHEHH.

DOYyHKUUH

Koopaunara toukum Ha mnpsmoil. YucnoBble NMpOMEXYTKH. PaccTosHue Mexay AByMms
TOYKaMU KOOPAUHATHOU IIPSMOM.

[IpssmoyronpHast cuctema koopawHaT, ocu Ox m (Jy. AOcmucca ¥ OpAWHATA TOYKH HA
KOOpAMHATHON mockocT. [IpumMepsl rpadukoB, 3amaHHBIX (Gopmyrnamu. Urtenue rpaduxos
peanpHbIX 3aBucuMocTeit. [lonsatue Qynkmuu. ['paduk Qynkmuu. CsoiictBa (PyHKITHIA.



Jlunetinas ¢ynkuus, e€ rpapuk. I'paduk ¢pynkuun y = [x|. ['paduueckoe pemenue JTMHEHHBIX
YPAaBHEHUH U CUCTEM JIMHEHHBIX YPABHEHUM.

8 KUIACC

Yucsia 1 BbIYUCICHUSA

Ksanparusiii kopenp u3 uucna. Ilonstue 00 wuppaunoHasbHOM uwmcie. [lecaTuunble
npUOIKEHUST UPpAMOHATIBHBIX uncen. CBolicTBa apu(PMETUYECKUX KBAJpPaTHBIX KOPHEH U HX
NpUMEHEHHE K MpeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUH M BBIYMCICHUSAM. JleficTBUTENbHBIC
qyucia.

CreneHs ¢ 1enbIM IT0OKa3aTeaeM U e€ cBoiicTBa. CTaHaapTHas 3alyCh YHUCIA.

Anredpanyeckue BbIPaKeHUs

KBanpaTHblii TpEXUiIEH, pa3aoKEHUE KBaJPATHOTO TPEXUIEHA HA MHOKUTEIN.

Anrebpanyeckass apo0b. OcHOBHOE CBOWCTBO anreOpanueckoi apoou. ClioxeHue,
BBIUYUTAHNE, YMHOXKEHUE, JeJIeHue anredpandeckux ApoOeil. ParyoHanbHble BBIPAXEHHUS U UX
npeoOpa3oBaHue.

YpaBHeHHUs M HEpaBeHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEHW KBaJpaTHOTO ypaBHeHHs. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCS K JIMHEHHBIM M KBaapaTHbIM. IIpocteifmme apoGHO-
palrOHaIbHbIE YPABHEHUS.

I'paduueckas uHTEpHnpeTalnys ypaBHEHUH C ABYMS NEPEMEHHBIMH U CHUCTEM JIMHEWHBIX
ypaBHEHUN ¢ AByMs MepeMeHHbIMU. [Ipumepsl penieHus CUCTEM HEJIWHEHMHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7a4 anreOpandecKuM CIiocoOOM.

YucnoBble HEpaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO € OAHOM IEPEMEHHOM.
PaBHOCHUIBHOCTh HepaBeHCTB. JIMHElHBIE HEpaBEHCTBA C OJHOM TmepeMeHHOW. CHcTeMbl
JIMHEHHBIX HEPABEHCTB C OJJHOU IIEPEMEHHOM.

DOyHKUNH

[onsarue ¢pynkumuu. O6MacTh ONpeneNeHUsT 1 MHOXKECTBO 3HaueHU ¢yHkuuu. CrocoOb
3a1aHust PyHKITUH.

I'padux ¢ynkuuu. YUrenue cBoiictB ¢ynkuuu mo e€ rpaduky. Ilpumepsl rpaduxos
GyHKIMI, 0Tpa)kaloUIX peaabHbIe MPOLECCHI.

OyHKIIMH, ONMUCHIBAIONINE NMPSAMYI0 U OOpaTHYIO MPOIMOPIHOHANbHBIE 3aBUCUMOCTH, UX
rpadukn. OyHKIHE Y = X2, y = x3, ¥ = \x, y=|x|. [paduueckoe pelicHne ypaBHEHHH U CHCTEM
YpaBHEHUM.

9 KUIACC

Yucsa v BbIYUCTCHUSA

PanmonanbHbIe 4Kcna, UPpALMOHAIBHBIC YHCIA, KOHEYHbIE W OECKOHEUHBIC JEeCATUYHBIC
npoOu. MHOXECTBO JEHCTBUTEIBLHBIX YHCEN, JCHCTBUTENbHBIC 4YHCIIa KaK OECKOHEUHBIC
JnecsTUUHble  apoOu. B3auMHO  OIHO3HAYHOE  COOTBETCTBHE  MEXKAY  MHOXECTBOM
JIEMCTBUTEIIBHBIX YNCEI U KOOPAUHATHOM MPSMOHU.

CpaBHeHuE [EHCTBUTENBHBIX 4YHCEN, apupMeTHUecKue ACUCTBUSA C JIEHCTBUTEIbHBIMU
YUCJIAMH.

Pa3meprl 00bEKTOB OKPYXKAIOIIETO0 MUPA, JUIUTEILHOCTH IPOLECCOB B OKPYXKAIOIIEM MHpE.

[MpubnmxkEéHHOE 3HAYCHHE BEIWYHHBI, TOYHOCTh NpHOIIKEeHUs. OKpyriIeHHe 4YHUCell.
[Ipuknaka v OLEHKa pe3yabTaTOB BBIYMCICHHMN.



YpaBHeHusI H HEPaBeHCTBA

JluneitHoe ypaBHeHue. PemieHrie ypaBHeHUI, CBOASIIUXCS K IMHEHHBIM.

KBagparHoe ypaBHeHue. Pemienue  ypaBHEHHH, CBOJALIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl penieHuss ypaBHEHUH TpeTbed M 4YETBEPTOM CTENECHEU
pa3I0KEHUEM Ha MHOYKUTEIH.

Pemenne  npoOHO-palMOHaibHBIX  ypaBHeHHIl.  PemieHne  TEKCTOBBIX  3aaay
anreOpandecKuM METOIOM.

VYpaBHeHHe ¢ ByMsl MEepeMEHHbIMH U ero rpaduk. Pemenue cuctem IBYX JHMHEWHBIX
YPaBHEHUI ¢ ABYMsI NEepeMEHHBIMU. PerieHue cucteM ABYX YpaBHEHHMH, OJHO M3 KOTOPBIX
JUHEHoe, a Ipyroe — BTOPOW cTeneHu. ['paduueckas MHTEepHpeTanusi CUCTEMbl ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 anreOpandecKuM CIioCoOOM.

YuciioBblE HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOM IEepeMeHHOU. PemieHue cucTeM JIMHEHHBIX
HEpaBeHCTB C O/HOW mepemeHHoi. KBanpaTHble HepaBeHCTBa. ['paduyeckas mHTEepnpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMHU.

DOyHKUUH

KBagpatnunas ¢ynkmus, e€ rpadux u cBoictBa. [lapabona, KOOpIWHATHI BEPIITHHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'padukn Gyrximii: v = kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| , # ux cBoiicTBa.

YucnoBblie MOCJIeA0BATEIHLHOCTH U IPOTrPecCHH

[ToHsTHE YMCIOBOM MOCIEAOBATEILHOCTH. 3aJlaHHE TOCJIEA0BATEILHOCTH PEKYPPEHTHOM
dopmynoit u popmysoi #-To UiIeHa.

Apudmernueckass M reomerpuueckas — nporpeccud.  PopMynbl #-r0  WiIeHa
apu(METHUECKON U Te€OMETPUYECKON MPOTPECCHil, CyMMBI IIEPBBIX 7 YJICHOB.

N3o00pakeHre YIeHOB apu(PMETHUYSCKON M TeOMETPUYECKOW MPOTPEecCHil TOYKaMH Ha
KOOpPAMHATHOM TUIOCKOCTH. JINHEHHBIN U SKCIIOHEHIIMATIBHBIA pocT. CI10KHBIE IPOLIEHTHI.
INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yabTAThl OCBOEHUS IPOrpaMMbl  y4eOHOro Kypca «Amiredpa»
XapaKTepU3YIOTCA:

1) naTpuoTnyeckoe BOCIIUTAHHE:

IPOSIBIICHUEM HMHTEpeca K MPOLUIOMY UM HACTOAIIEMY POCCHUHCKONM MaTeMaTHKH,
LHEHHOCTHBIM OTHOLIEHWEM K JOCTH)KCHHSIM POCCHICKMX MAaTeMaTMKOB M POCCUHCKOU
MaTeMaTH4YeCKOU IIKOJIBI, K UCITIOJIb30BAaHHUIO 3THUX I[OCTI/I)KGHI/II;’I B IPYIr'ux HayKax U MPUKJIAIHBbIX
chepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEM TIpakJIaHWHA M peau3allud ero IMpas,
NpPEJCTAaBICHUEM O MaTEeMaTUYeCKUX OCHOBaX (DYHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHM, TIPOIEAYP TPaKAaHCKOTO oOmecTBa (HarmpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O6CY)K,Z[GHI/IIO ITUYCCKUX Hp06HeM, CBA3aHHBIX C MPAKTUYCCKHUM MNPUMCHCHUCM ILOCTI/I)KGHI/Iﬁ
HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) Tpya0oBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHBHOE y4yacCTHE B PELICHUHM NPAaKTHUUECKHUX 3aJa4 MaTeMaTH4eCcKOu
HATPaBIEHHOCTH, OCO3HAHMUEM BKHOCTH MAaTEeMAaTHYECKOTO 0O0pa30BaHUs Ha MPOTSHIKEHUH BCel
YKU3HU JJIs YCHEIIHON Npo¢eCcCHOHAIbHON AEITEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHIA,



OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIUBUAYAJIbHOW TpaeKTOpUM OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOIMOHAJIBHOMY W 3CTETUYECKOMY BOCHPHUATHIO MaTEMaTHUYECKHUX
00BEKTOB, 3324, PEIICHHI, PACCYKICHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHMSA:

OpUEHTaIMel B NEeATENbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX MpencTaBiIeHH 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3sBUTHUA UYCJIOBCKA, IPUPOABI U OGH.[GCTBEI, IIOHUMAaHUEM
MaTeMaTUYeCcKOll HayKu Kak c(epbl 4YelIOBEYECKOH MedTeIbHOCTH, ATAaloB €€ pa3BUTUS U
SHAYUMOCTHU IJId PA3BUTHA HUBUWIN3AlIUH, OBJIAACHHUCM SA3bIKOM MATCMATHUKU U MaTeMaTHYECKOHU
KyJIbTYpOH Kak CpeICTBOM TIIO3HAHHS MHUpPA, OBJAJCHHEM MPOCTEHIIMMH HaBbIKAMU
HCCHGHOB&TGHBCKOﬁ JACATCIIbHOCTH,

6) puznyeckoe BocnuTanue, GopMUpoBaHNe KyJbTYPbl 310POBbS H IMOIUOHAJIBHOTO
0J1aronoJIyyms:

TOTOBHOCTBIO MPHUMEHSTh MaTeMaTU4YecKhe 3HaHUS B HUHTEpecax CBOETO 3/10pOBbS,
BEJICHHsI 3[JOPOBOTO 00pasa >KWU3HU (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEXXUM 3aHITHA U
OTHbIXa, peryspHas Qu3ndeckas aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBBIKA pedIeKCHH,
MpU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYroro 4eiIoBeKa,

7) 3K0JI0rMYecKoe BOCIIUTAHUE:

OpHeHTaI_[I/Ieﬁ Ha MPUMCHCHUC MATCMATHYCCKUX 3HAHUU AJid pClICHUA 3aaa4 B O6HaCTI/I
COXPaHHOCTH OKpYXKarollel cpepl, MJIAaHUPOBAHUS TOCTYNKOB M OLIGHKHM HX BO3MOXHBIX
MOCTIEACTBHUIA ISl OKPY>KAIOIIEH cpeibl, 0CO3HAHUEM TI00aThbHOTO XapaKTepa SKOJOTHYECKHIX
poOJIeM U yTeH UX PEIICHHS;

8) aganTanus K U3MEHAOIIMMCS YCJIOBHSM COLHAIBLHOI M MPUPOTHOM CpPeabl:

TOTOBHOCTBIO K JEHCTBHSIM B YCJIOBHSIX HEOIpPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€PE3 MPAKTUUECKYIO NEATENBHOCTh, B TOM YHCIIE YMEHUE YUYHUTHCH y APYIHUX
Jrofell, mpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OIIBITA IPYTHUX;

HEO0OXOUMOCThIO B ()OPMHUPOBAHUU HOBBIX 3HAHWUU, B TOM 4YHcie (GOpPMYIUPOBATh HJIEH,
IIOHATHUSA, TUIIOTEC3bI 06 06’beKTaX " ABJICHHUAX, B TOM YHUCIIC paHCC HCHU3BCCTHBLIX, OCO3HABATH
neduIUThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TJIAaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAaIMIO, BOCIPHUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBAaTh NMPUHHMAEMbI€ pPEUICHUS U
neicTBus, pOpMyIUPOBAThH M OLIEHUBATH PUCKU U TIOCIEACTBHS, (POPMHUPOBATD OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC YUeOHbIE NelCTBUS

Ba3oBrble JJornueckue aeicTBuUA:

e BBIBIATH U XapaKTEpU30BATh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
NOHSATHH, OTHOIICHUH MEXIy MOHATUAMH, (OPMYJIHMPOBATH OIPENEICHUs IMOHATHUH,
yCTaHaBJIMBATh CYIIECTBEHHbBIN NMPU3HAK KJIACCU(PUKALNU, OCHOBAHUS AJIs1 000OIIeHHS U
CPaBHEHHUS, KpUTEPUU ITPOBOAUMOIO aHAJIN3A;

e BOCIPHHHMATh, (OPMYIUPOBATH U NPEOOpPA3OBbIBATH CYKICHHS: YTBEPAWUTEIbHBIE U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,



e BBIABISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOpeuHs B (pakTax,
JTaHHBIX, HAOJIOJIEHUSAX U YTBEPXKICHHUSIX, NpeularaTb KPUTEPUU MJI BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUL;

e JleNaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX U WHAYKTHBHBIX
YMO3AKJIIOUYEHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

e pa3buparh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (IpsMbIE U OT IPOTUBHOTO),
MPOBOJMUTH CAMOCTOSITEIbHO HECIOKHBIE JOKAa3aTeNbCTBA MaTeMaTHUECKHX (HaKTOB,
BBICTpAauBaTh APryMEHTAIUIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBHIBAThH
COOCTBEHHBIE PACCYKACHHUS;

e BBIOMpaTh CcHoco0 pemieHus y4eOHOW 3amadu (CpaBHHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BHIOMpaTh HanOoliee MOAXOAIINN C Y4ETOM CaMOCTOSTEIHHO BBIICICHHBIX
KpUTEPHUEB).

ba3zoBble uccienoBare/bCKue 1eMCTBUSA:

° HUCIIOJIB30BAThH BOHpOCBI KakK I/ICCHCI[OBaTeJILCKI/Iﬁ I/IHCTPYMCHT IIO3HaHUA,
(GbopMyIHMpOBaTh BOMPOCHI, (PUKCHUPYIOIIME MPOTHBOPEUHE, MPOOIEMY, CaMOCTOSTEILHO
YCTaHaBJII/IBaTL HCKOMOEC€ U JaHHOC, q)OpMI/IpOBaTB FI/IHOTC?)y, apFYMeHTI/IPOBaTB CBOIO
MO3UIIMIO0, MHEHUE;

° HpOBOI[I/ITI: II0 CaMOCTOATCIIBHO COCTaBJIeHHOMy HHaHy HGCHO)KHLIﬁ BKCHepI/IMeHT,
HEeOOJIBIIIOE UCCIICIOBAHKE TI0 YCTAHOBIICHHUIO 0COOEHHOCTEH MaTeMaTH4ecKoro oObeKTa,
3aBUCHUMOCTEH 00BEKTOB MEKIY COOOi;

e CaMOCTOATENHHO (HOPMYIUPOBATH 0OOOIIEHHUS U BBIBOJIBI TIO pe3yJIbTaTaM MPOBEAEHHOTO
Ha6JHO,Z[CHI/ISI, HUCCICOOBaHUsA, OLICHHUBATH ,Z[OCTOBepHOCTI: HOJIy‘-IeHHLIX pe3y.HBTaTOB,
BBIBOJIOB M 000OIIEHNH;

e MPOTHO3UPOBATH BOZMOXKHOE PA3BUTHE MPOIECCA, a TAKIKE BBIABUTATH MPEATIONIOKEHHS O
€ro Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

e  BBIIBJISATH HEAOCTATOUYHOCTh U M30BITOYHOCTH MHPOPMALINH, JAHHBIX, HEOOXOIUMBIX JIJIS
pelIeHus 3a/1a4u;

e BbIOMpaTh, AHATU3UPOBATH, CHCTEMATU3UPOBATH W HWHTEPHPETHPOBATH HH(OPMAIHIO
Pa3IMYHBIX BUAOB U (HOPM IIPEACTABICHHUS;

e BbIOMpaTh GOpMy HpeACTaBICHUS MHPOPMALUU U WUIIOCTPUPOBATH pellacMble 3a1auu
CXeMaMHu, JuarpaMMaMH, HHOH rpauKoi 1 MX KOMOWHAIHAMH;

e OILIGHMBATh HAA&KHOCTh MH(OPMAIMHM MO KPUTEPHUSIM, NMPEATIOKECHHBIM YUUTEIEM HWIIH
cOpMyITHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKaTHBHBIE YHMBepcalbHble y4eOHbIe qelicTBHA:

e BOCIHPHUHHUMATHh U (HOPMYIHPOBATHh CYKIEHHUS B COOTBETCTBUHU C YCIOBUSMHU U LEISIMHU
oOIIeHus, SICHO, TOYHO, T'PaMOTHO BBIPaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MUCHbMEHHBIX TEKCTaxX, AaBaTh MOSICHEHHUS MO XOAY pElIeHMs 3a/ladd, KOMMEHTHPOBATh
MIOJIYYCHHBIU pe3yibTarT;

e B X07€ OOCYXICHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI, TIPOOIEMBI,
pemaemMoi 3a1auu, BHICKa3bIBaTh UJIEU, HALIEJICHHBIC HA MOMCK PEIICHUs, COMOCTABIISATh
CBOM CYXJICHUS C CY>KICHUSIMU JAPYTUX YYAaCTHUKOB JUANOra, 0OHapy»KUBaTh pa3iuyue 1
CXOJICTBO TMO3UIMHA, B KOPpeKTHOW ¢opme (GopMyIupoBaTh pa3HOINIACHS, CBOH
BO3PaKEHUS;

e MPEACTABIATH PE3YJIbTAThl PEIICHUS 3a/aud, SKCIIEPUMEHTA, MCCIEIOBAaHUsS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (OpMAT BBICTYIUIEHHMSI C YY4€TOM 3a/Jay Npe3eHTalUd U
0COOEHHOCTEH ayTUTOPUH;

e TOHUMAaTh U UCHOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U UHIWBUIyaJIbHOU pabOThl Mpu
peleHNH yueOHbIX MaTeMaTHUECKUX 33/a4;



e TMPUHUMATH IIeJIb COBMECTHON AESITENHbHOCTH, TUIAHUPOBATH OPraHU3AlNI0 COBMECTHOU
paboThl, pacpenesaTh BUABI PabOT, JOrOBapUBATHCSA, 00CYXIaTh MPOIECC U PE3YIbTAT
paboTbl, 060011aTh MHEHHS HECKOJIBKUX JIIO/ICH;

e Y4acTBOBATh B I'PYMIOBHIX opMax paboTsl (0OCYKIeHUS, 0OOMEH MHEHHSMHU, MO3TOBBIC
HITYPMBI U APYTHE), BHITIOIHATH CBOIO YacTh paOOTHI U KOOPAMHHUPOBATH CBOM JEHCTBUS
C IPYTUMU YJeHaMH KOMAaH/[Ibl, OLICHUBATh Ka4€CTBO CBOET0 BKJIaJa B OOIIMIA IPOIYKT 110
KpUTEpUsM, CHOPMYIUPOBAHHBIM YIACTHUKAMU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHUBEpPcAJIbHbIE YUeOHbIE 1eHCTBUSA
Camoopranm3anus:

e CaMOCTOSITENIBHO COCTABJIATH IUIaH, AJrOPUTM pEIIeHHd 3aJaud (WM €ro 4YacTh),
BBIOMpPATh CMOCOO pemeHuss ¢ Yy4ETOM HWMEIOIIMXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBaTbh U KOPPEKTHPOBATH BAapPUAHTBl PELICHUNW C Y4ETOM
HOBOU MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJJICKT:

e BIIAJCTh CHNOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS MPOIEcCa W pe3ysibTara peIIeHUs
MaTeMaTH4YeCKOM 3a1a49u;

e MPEABUAETH TPYAHOCTH, KOTOPHIE MOI'YT BO3HUKHYTH IIPH PEIICHUH 3aJa4dd, BHOCUTH
KOPPEKTUBBI B JESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJACHHBIX ONIMOOK,
BBIBJIEHHBIX TPYIHOCTEN;

e OIICHWBATh COOTBETCTBHE PE3YJIbTaTa JIEATECILHOCTH IMOCTABJICHHOMW IEIM U YCJIOBHSM,
O6’b$ICHSITI: HpI/I‘II/IHLI JOCTHIKCHUA HUJIM HCAOCTUKCHUA LCJIU, HAXOOAUTH OH_II/I6Ky, aaBaThb
OIICHKY IPHOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy oOydyeHus B 7 KJjacce OOydaOMMICS TOMYYUT CJCAYIOIMNUE MPEAMETHBIC
pe3yabTaThI:

Yucia 1 BbIYUCICHUSA

BbImonHATh, coueTass yCTHbIE M NHCbMEHHBIE MPUEMBI, apuUPMETHUYECKUE NEHCTBHS C
palrOHAIbHBIMH YHCIAMU.

HaxoauTe 3Ha4Y€HUS YHCIIOBBIX BBIPAKEHHWH, HPUMEHITH pa3sHOOOpasHBIE CIIOCOOBI U
npuéMbl BBIYUCIICHHUS 3HAUYEHHH JPOOHBIX BBIPAKEHHH, CoJepkKaluX OOBIKHOBEHHBIE H
JIECATUYHBIC TPOOH.

[lepexoautb OT 0AHOM (OPMBI 3amucu Yucen K Apyroi (mpeoOpa3oBbIBaTh ACCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [IECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

CpaBHMBATh U yNIOPSAA0YHUBATH PALIMOHATIBHBIE YNACTA.

OxpyrisaTh 4ncna.

BBITTONHATE NPUKUAKY U OLICHKY pe3yibTaTa BBIYMCICHUM, OLEHKY 3HAYEHUW YHUCIIOBBIX
BBIpaXCHUU. BBINOIHATE AEMCTBUS CO CTENIEHSMHU C HATYPAJIbHBIMU [TOKA3aTEISIMU.

[IpuMeHATh NpU3HAKK JENMMOCTH, Pa3I0KEHUE HA MHOKUTEIN HATypalbHbIX YUCE.

Pemate npakTUKO-OPUEHTHPOBAHHBIE 3aJaud, CBS3aHHbBIE C OTHOLIEHHWEM BEJIMYMH,
MPONOPUMOHAIBHOCTBIO BEIMYMH, ITPOLIEHTAMH, HHTEPIIPETUPOBATh PE3YNIbTAThl PEIICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOWCTBAMU PacCMaTPUBAEMBIX O0BEKTOB.

Anredpanyeckue BbIPaKeHUs



Hcnonp3oBatk anredpandeckyio TEpMUHOIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Tpolecce
OCBOCHHS y4eOHOTO MaTepHaa.

HaxoauTe 3HaueHust OyKBEHHBIX BBIPKEHUH MPH 3aJaHHBIX 3HAYEHUSIX NIEPEMEHHBIX.

BoimonHaTe nmpeobpa3oBaHus LIEIOTO BBIPAXKEHHUS B MHOTOUYIEH NMPUBEICHHEM MOJO0OHBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BBITIONIHATE YMHOKEHHE OJHOYJIEHAa HAa MHOIOYIEH M MHOIO4YWIeHa Ha MHOIOYJIEH,
OPUMEHSATH (POPMYITBI KBapaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCylecTBISATh PA310KEHHE MHOTOYJIECHOB HAa MHOXHUTEIM C TOMOILIBIO BBIHECEHHS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIMPOBKH CIAraeMblX, MPUMEHEHHSI (OPMYJI COKpAIIEHHOTO
YMHOKEHHS.

[IpumensTy mnpeoOpa3oBaHUS MHOTOWICHOB IS pPELICHHS pPAa3MUYHBIX 3a1ad W3
MaTE€MaTHUKH, CMEXXHBIX IPEIMETOB, U3 PEATbHOMN MPAKTUKH.

Hcnonp3oBath CBOMCTBA CTENEHEH ¢ HATYPAaJbHBIMHU MOKA3aTEIAMU I IPEeoOpa30BaHUs
BBIPAKEHUM.

YpaBHeHHUs M HEpaBEeHCTBA

Pemiate nuHeiHbIE ypaBHEHUS C OJHOUM MEPEMEHHOM, NMPUMEHSS MpaBWiIa MEpexoaa OT
UCXOJHOIO ypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, SBIsSIETCSA M YHUCIO KOpPHEM
YpaBHEHUS.

[TpumensTh rpaduyeckre METoAbI P PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupath npuMepsl map YUCe, ABISIONINXCS PEIICHHEM JTMHEHHOT0 YpaBHEHUS C IBYMsI
NIEPEMEHHBIMH.

CtpouTh B KOOPIMHATHOM IUIOCKOCTH TpaduK JIMHEWHOTO YpaBHEHHS C JIBYMS
NEepPEMEHHBIMH, TIOJIB3YACh TPaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemate cuctembl BYX JMHEHHBIX YPaBHEHHMHU C JBYMS IE€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKu.

CocTaBnsAiTh W pelIaTh JUHEWHOE YpaBHEHHE WM CUCTEMY JIMHEHWHBIX YpaBHEHUH IO
YCIOBUIO 3a/ladd, HWHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3ynabTar.

DOyHKUUH

N300pakaTh Ha KOOPJAWHATHOW TIPSAMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTpPE3KH, WHTEpBAJIbl, 3alMiChIBaTh YHCIOBBIE TIPOMEXYTKH Ha
anreOpanvecKoM sI3bIKE.

OtmeuaTs B KOOpAMHATHOW IUIOCKOCTHM TOYKM IO 3aJaHHBIM KOOpIMHATaM, CTPOUTH
rpaduku TMHEHHBIX QyHKIUNA. CTpouTh Tpaduk GYHKIHH Y = [X|.

OnwuceiBaTh € MOMOLIbIO (YHKIUH M3BECTHBIE 3aBUCUMOCTH MEXKIY BEIMUYMHAMM:
CKOPOCTb, BpEMsl, PAacCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOMMOCTb, MPOM3BOAUTENBHOCTh, BpEM,
00BEM paboTHI.

HaxoauTs 3HaueHue GyHKIMH 110 3HAYSHUIO €€ apryMeHTa.

[Nonumats rpaduyeckuii cnoco0 MpeACTaBICHUS M aHANIKW3a WHPOPMALUU, U3BJIEKATh U
UHTEPIPETUPOBATH UH(POpPMALIHIO U3 TPadUKOB peaJbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K xonmy oOyuenHus B 8 Kiacce 0Oy4aromuiics NOIYYUT CHEAYIOIIUE IPEIMETHbIC
pe3yabTaThI:

Yucaa v BLIYMCTIEHUS

Ncnonb30BaTh HavyallbHbIE MPEICTABICHUS O MHOMXECTBE JICMCTBUTENIBHBIX YHUCEN MIJIst
CpPaBHECHHSI, OKPYTJICHUS M BBIYHCICHUH, M300pakaTh NCHUCTBUTENBbHBIC YMCIA TOYKAMH Ha
KOOPAUHATHOU MPSIMOIA.



[IpumeHsTh MOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIMTh KBaJpaTHbIC
KOPHHU, UCIIOJIB3YS MPU HEOOXOIUMOCTH KaJbKYJIATOP, BHIIOIHATH IPe0Opa3oBaHus BbIPAKEHHUIH,
cozepKalMX KBapaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OONBIIMX M MaJbIX YHUCENI C MOMOUIBIO ACCATHYHBIX ApoOer u
crene”el uucia 10.

Anredpanyeckue BbIPaKeHUs

[IpuMeHsATh TOHATHE CTENEHH C IEJbIM I[OKa3aTeJeM, BBIMOJHATh MPEoOpa3OBaAHUS
BBIPAXKEHUM, COAEP/KALUX CTENEHU C LIEJIBIM ITOKa3aTeJIEM.

BBIMONHATE TOXIECTBEHHbIE NpPEeOoOpa30OBaHUSI PAIMOHAIBHBIX BBIPAKEHUH HAa OCHOBE
MpaBWJI ACHCTBHI HaJl MHOTOWICHAMHU U aJireOpandyeckKuMH IpoOsiMHu.

PackitanpiBath KBagpaTHBIM TPEXUIIEH HA MHOKHUTENH.

[TpumensTh npeoOpa3oBaHMsl BIPAXKEHUHN AJIs PELIEHUs Pa3InYHbIX 3a7[a4 U3 MaTeMaTHKH,
CMEKHBIX IIPEMETOB, U3 peabHON IPAKTUKHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemats svHeliHble, KBaJpaTHbIE YPAaBHEHUS U pallMOHAIbHBIE YPaBHEHUS, CBOJAILIMECS K
HUM, CUCTEMBI JIByX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh MpOCTEHIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUH, B TOM YUCIE C
NpUMEHEHHEM TrpapUuuecKux IMpeAcTaBieHnil (ycTaHaBlIMBaTh, HMEET JIM YpaBHEHHE WU
CUCTEMA YpaBHEHUH PEIIEHUs, €CIIU UMEET, TO CKOJIBKO, U IPOYEE).

[TepexoauTh OT clioBecCHOW (OPMYTUPOBKM 3adaud K €€ anreOpamdeckor MOJIeau C
IIOMOLIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHCTEMbl ypPaBHEHUH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4 MOJIYYEHHBIN pe3yibTarT.

[IpumeHATh CBOMCTBA YHUCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PELIaTh JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHON W HX CHUCTeMbl, JaBaTh I'paUUECKyl0 HIUIIOCTPAIUIO
MHO’KECTBA PELIEHUI HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKUUHA

[lonumath W UWCHONB30BaTh  (YHKIMOHAJIBHBIE TMOHATUA W A3BIK  (TEPMUHBI,
CUMBOJINYECKHE O0O03HAYEHHUsI), ONPEAENATh 3HaueHHEe (QYHKIUM MO 3HAYEHUIO apryMeHTa,
OTIpeNieNIATh CBOWCTBA (PYHKLNH 110 €€ TpaduKy.

CrtpouTth rpadviku deMEHTapHBIX (PYHKITUN BHJIA:

y =k/x, y =x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOHCTBA YHCIOBOH (YHKIHH 10 &

rpaduxy.

K koHmy oOydenus B 9 kJiacce OOy4yarOUUiics TMONXYYHT CIEAYIOIIME TPEeIMETHBIC
pe3yJIbTaThI:

Yuciaa v BLIYMCTIEHUS

CpaBHUBATH U YIOPSAOYMBATH PALIMOHAIBHBIE U UPPAIlMOHATILHBIC YHCTIA.

BrimonusaTe apudMeTHdeckre ACHCTBHS C PAllMOHAIBHBIMU YHCIIAMH, COYeTasi YCTHBIE U
MUCHbMEHHBIE PUEMBI, BBIMIOJIHITH BBIYUCIIECHUS C UPPALIMOHATBHBIMU YHCIAMH.

HaxonuTth 3HaueHHs CTENEHEN € LIEJIBIMH MOKA3aTEIsIMU U KOPHEU, BBIYMCIISITH 3HAYEHUS
YHCIIOBBIX BBIPAXKEHUU.

OKpyriarh JEHCTBUTENbHBIE YHUCJA, BBINOJIHATH TNPUKHUAKY pe3ylbTaTa BBIYUCICHHM,
OIIEHKY YHCJIOBBIX BBIPAXKEHUM.

YpaBHeHHUS M HEpaBEeHCTBA

Pemiate nuHEWHBIE W KBaJpaTHbIE YypPAaBHEHHWs, YpPAaBHEHHMS, CBOJAIIMECS K HUM,
npocTeime ApoOHO-paiOHAEHBIC YPABHEHUS.

Pemate cuctemsbl ABYX JIMHEHHBIX YPaBHEHUN C JBYMsSI MEPEMEHHBIMH U CHCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJTHO YPAaBHEHUE HE SBJISIETCS JIMHENHBIM.

Pemate TeKCTOBBIE 3amauyM anreOpaMvyeckKuM CIIOCOOOM C TOMOIIBIO COCTaBJICHHS
YpPaBHEHUS WA CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMM.



[IpoBoauTh MpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUH, B TOM YUCIE C
IpUMEHEHHEM TIpaduuecKux IpeAcTaBleHul (ycTaHaBIMBAaTh, HUMEET JIM YypaBHEHUE WIH
CUCTEMAa YpaBHEHMH PEIIEHUs, €CIIU UMEET, TO CKOJIBKO, U IPOYEE).

Pemate JsMHEHHbIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300pa)kaTb peIllICHHE
HEPaBEHCTB HA YUCJIOBOU IIPSIMOM, 3alIUCHIBATH PELICHUE C IIOMOLILIO CUMBOJIOB.

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIICHHE CHUCTEMbl HEPAaBEHCTB HA YMCIOBOW MHPSMO,
3aIlACHIBATh PEILICHHUE C TIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3IMYHbIX 3a]a4.

DOyHKUNHA
PacnioznaBate (pyHKIIMK W3Y4eHHBIX BUIOB. [loKa3pBaTh CXEMaTUYECKH PACIOIOKEHUE Ha
KOOPIMHATHOU MJIOCKOCTH rpadukoB byHKIMIA

puna:y = kv, y=kx + b, y=k/x,y=ax2+bx+c,y=x3, y= xy= |x, B
3aBUCUMOCTH OT 3HAYCHHH KO3(P(UIIUEHTOB, ONTUCHIBATh CBOMCTBA () YHKIIHIA.

Crpouth W m300paXkaTh CXEMaTHUECKH TpapuKH KBaJAPAaTUYHBIX (YHKIMH, OMHCHIBATH
CBOMCTBA KBaJPAaTUYHBIX (PYHKITUH O X rpaduKam.

Pacno3naBate  KkBazpaTMuHyl0 ¢QyHKOMIO 10  (opmyne, MPUBOAUTH  IPUMEPEI
KBaJ[PaTUUHBIX (YHKLUH U3 peaTbHON KU3HU, PU3HKHU, TEOMETPHUH.

YucioBbIe MOCJIE0BATEIHLHOCTH U MPOTPeCcCHH

Pacno3naBate apuMeTHUECKyI0 U F€OMETPUUECKYIO MPOrPECCUU MPH PA3HBIX CIIOCOOax
3aJlaHus.

BbINONMHATE BBIYUCIIEHUS C WCHOJIB30BaHWEM (GOPMYN N-rO wWieHa apupMETHYecCKOH M
FeOMETPUYECKOM TPOTrPECCUii, CYMMBI MIEPBBIX N YJIEHOB.

N3006pakaTh WieHbI MOCIEI0BATEILHOCTH TOYKaMU Ha KOOPAWHATHOH MJIOCKOCTH.

Pemrate 3a1aum, CBSI3aHHBIC C YUCIIOBBIMH TIOCIIEIOBATEIIEHOCTSMH, B TOM YHUCIIE 33/1a49H W3
peasbHOW  JKM3HM  (C  HCIOJNB30BAaHMEM  KalbKYIATOpa, UU(MPOBBIX  TEXHOJIOTHUN)



TEMATHYECKOE INTAHUPOBAHHME
7 KJIACC

Ne
n/o

HauMmeHoBaHue
pa3zesioB U TEM
porpaMMbl

KosimyecTBo yacos

JdnekTpoHHbIE (UPPOBLIE)
o6pa3oBaTeJIbHble PeCypChI

Buzibl eI TeIbHOCTH 06y4aLUUXCA C yYeTOM
paboyer nporpaMMbl BOCIIMUTAHUS.

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTHUyeckue
paboThl

Yucna u
BbIYMCJIEHUS.
PanpoHasnbHbBIE
yucaa

25

1

bu6snoTteka [JOK
https://m.edsoo.ru/7f415b90

CucreMaTu3anuda U oboraijeHre 3HaHUH 00
O0OBIKHOBEHHBIX U [IeCATUYHBIX POOSIX,
HampaBJIeHHOE Ha MPOsIBJIeHHe UHTepeca K
IPOLILJIOMY M HACTOSIEMY POCCUUCKOM
MaTeMaTHKH, IEHHOCTHBIM OTHOILIEHHEM K
JIOCTHXKEHUSIM POCCUHMCKUX MaTEMAaTUKOB U
POCCUHCKON MaTeMaTU4YeCKOM IIKOJIbI, K
MCIOJIb30BAHUIO 3TUX JOCTHXKEHUU B IPYTUX
HayKax ¥ MPUKJIAJHbIX chepax.

Anrebpaunyeckue
BbIp)KEeHUS

27

bubanoreka LIOK
https://m.edsoo.ru/7f415b90

3HAKOMUTBCS C UCTOPHUEN PAa3BUTHUSA MaTeMaTUKH,
HalpaBJ/IeHHOe Ha NPosiBJIeHHe UHTepeca K POoILJIOMY U
HaCTOSALEeMY POCCUMCKON MaTeEMaTUKH, LeHHOCTHBIM
OTHOllIEHHEeM K JOCTHKEHUSIM POCCUUCKUX
MaTeMaTHKOB U POCCUHCKON MaTeMaTHU4YeCKOH IIKOJIbI, K
HCI0JIb30BaHUIO 3TUX JOCTHXKEHUH B [IpYTUX HayKax U
NpUKJIaJHbIX cdepax.

YpaBHeHUA U
HepaBeHCTBa

20

bubaunoreka LIOK
https://m.edsoo.ru/7f415b90

CocTaBJieHMe U pellleHre YPaBHEHUU WU
CUCTeM ypaBHEHHUH 110 YCJIOBHIO 3a/la4H,
MHTeprnpeTalus B COOTBETCTBUHU C
KOHTEKCTOM 33/jla4y [10JIy4eHHOI'0 pe3yJbTaTa,
HalpaBJ/IeHHOEe HAa TOTOBHOCTD K BBIIIOJIHEHUIO
00513aHHOCTEH I'paXkJjaHUHA U peasiM3aly ero
npas, IpeJCcTaBJeHueM O MaTeMaTHUYeCKHUX
OCHOBaxX PYHKIIMOHUPOBAHHUSA Pa3JUYHbIX
CTPYKTYD, IBJIEHUH, IpoLeyp IPaKJaHCKOT O
obuiecTBa (HanpruMep, BbIOGOPHI, OIIPOCHI),
TOTOBHOCTBIO K 00CYK/I€HUIO 3TUYECKUX.




4 KoopauHaTe! U
rpad UK.
OyHKIUU

24

bubaunoreka LIOK
https://m.edsoo.ru/7f415b90

Hcnosnb3oBaHue 11uppoBbIX pecypcoB AJ1s
noctpoeHus rpapukoB QyHKLUHN U U3yUeHUs
UX CBOMCTB, HalpaBJeHHOE HAa TOTOBHOCTD K
BBINOJIHEHHIO 06513aHHOCTEMN IpaKIaHMHA U
peasiM3alyy ero npas, Ipe/cTaBJeHUEM O
MaTeMaTHU4YeCKUX OCHOBAX
GYHKIIMOHUPOBAHUSA Pa3JIMYHBIX CTPYKTYD,
sIBJIEHUH, TpoLelyp rpakiaHCKOTr0 0611eCcTBa
(HampuMep, BbIOOPHI, OIPOCHI ), TOTOBHOCTBIO K
06CYXAEHUI0 3TUYECKUX.

5 [loBTOpEHUE U
06001IEeHHE

bubaunoreka LIOK
https://m.edsoo.ru/7f415b90

PemeHue 3a/jay U3 peasibHOM KU3HH,
NpUMeHeHHe MaTeMaTUUeCKUX 3HaHUHU AJ1s
pelleHUs 33,24 U3 APYTUX IPeJMeTOB,
HaIlpaBJIEHHOE Ha FTOTOBHOCTD K BBIIIOJTHEHUIO
06s13aHHOCTEH rpakJJaHUHa U peavM3aluu ero
npas, Ipe/icTaBJeHMeM O MaTeMaTUYeCKUX
OCHOBaX pYHKIMOHUPOBAHUS PA3JIUYHbBIX
CTPYKTYD, IBJIEHUH, IPoLelyp IPaXKJaHCKOTo
ob1iecTBa (HanpruMep, BbIOOPbI, OMPOCHI),
TOTOBHOCTBIO K 00CYKAEHUI0 3THYECKUX.

OBIIEE KOJIMYECTBO
YACOB II0
[TPO'PAMME

102




8 KVIACC

Ne HaumeHoBaHue KosinuecTBOo yacoB JdyieKTpoHHbIE (1M pPOBLIE) Bu/ibl e Te/IbHOCTH 00y4YaroLUXCs €

n/n | pasgenoBuTeM | Bcero | KonTposbHbie | [IpakThyeckue | 06pasoBaTesbHble peCypChI y4eToM paboyeil nporpaMMal

pOrpaMMbl paboThI paboThl BOCIIMTAHUA.

1 Yucna u 15 1 bubauoTteka [JOK 3HAKOMHUTbCS C UCTOPHUEN PAa3BUTHSA
BbIYUCJIEHUSI. https://m.edsoo.ru/7f417af8 MaTeMaTUKH, HallpaBJIeHHOE Ha
KBazpaTHbie NposBJIEHHE UHTepeca K IPOLIJIOMY U
KOpHHU HaCTOALEMY POCCUMCKON MaTeMaTUKH,

IJEeHHOCTHBIM OTHOLIEHUEM K
JLOCTHXKEHUSAM POCCUUCKUX
MaTeMaTUKOB U POCCUNCKOMN
MaTeMaTHU4YeCKOU LIKOJIbI, K
VICTIOJIb30BAHUIO 3TUX JJOCTHXKEHUH B
JIPYTUX HayKax U MPUKJIAJHbIX chepax.

2 Yucaa u 7 bubanoTteka [JOK BeinmosiHeHHe IeHCTBUU C YUCJaMHU,
BbIYUCJIEHUS]. https://m.edsoo.ru/7f417af8 | 3anucaHHbBIMU B CTAHAAPTHOM BU/IE
CTemneHb C 1je/1bIM (yMHOXK€eHHUE, JieJieHue, BO3Be/IEHUE B
noKasaTeJieM CTeleHb), HalpaBJeHHOe Ha

TOTOBHOCTH K BbIIIOJIHEHUIO
00513aHHOCTEN rpakJjlaHMHa U
peaJsiM3aliMy ero npas, NpecTaBJeHUueM
0 MaTeMaTU4YeCKUX OCHOBax
GYHKLIMOHUPOBAHUS Pa3/IMYHbIX
CTPYKTYP, 1BJIEHUH, IpoLeyp
rpak/1aHCKOTO0 0611ecTBa (HaNpuMep,
BbIOOPHI, OMPOCHI), FOTOBHOCTBIO K
006CYKJeHUI0 I TUYECKUX.

3 Anrebpaunyeckue 5 1 Bub6anoTeka LJOK BeinosiHeHWe 1eWCTBUM C
BbIpa)KEHUSI. https://m.edsoo.ru/7f417af8 | anre6panyecKkuMu ApoOSIMH,
KBagpaTHbIv HallpaBJIEHHOE HAa FTOTOBHOCTh K
Tpéx4sieH BBINIOJIHEHUIO 003aHHOCTEN

rpaXxjaHrlHa U peaJin3aliluu €ro I1pas,
npeacTaBJeHUEeM O MATEMATHIECKHUX




OCHOBaX pYHKLIMOHUPOBAHUS
pas3JINYHBIX CTPYKTYP, ABJIEHUH,
npoLueayp rPaXKJaHCKOIo 0611ecTBa
(HanmpuMep, BbIOOPHI, OMPOCHI),
TOTOBHOCTBIO K 00CYX/AEHUIO
3TUYECKUX.

Anrebpaunyeckue
BbIpaXKEeHMUS.
Anrebpaunyeckas
Jpo6b

15

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

PenieHue TeKCTOBBIX 3a4a4
aJre6pavyecKUM CII0COO0OM: Tepexos; OT
CJI0BECHOM pOPMYJIMPOBKH yCI0BUSA
3a/la4M K aJirebpaniyeckor Moziesu
IIyTéM COCTaBJIEHUS yPAaBHEHUS;
pellleHHe COCTaBJIEHHOI'0 ypaBHEHHUS;
VMHTepIpeTalnus pe3y/bTaTa,
3HAaKOMCTBO C UCTOpPHEN pa3BUTHA
aJre6pel, HalpaBJIeHHOe Ha
NposIBJIEHHE UHTepeca K NPOLJIOMY U
HACTOSAILEMY POCCUKMCKOW MaTeMaTUKH,
LJeHHOCTHBIM OTHOLIEHHEeM K
JOCTUKEHUAM POCCUMUCKUX
MaTeMaTUKOB U POCCUNCKOMN
MaTeMaTH4YeCKOH LIKOJIbI, K
MCII0JIb30BAHHUIO 3TUX JOCTHXKEHUH B
JPYTUX HayKax M IPUKJIaAHbIX chepax.

YpaBHeHud U
HepaBeHCTBA.
KBagpaTHbie
ypaBHEHUSs

15

bu6snoTteka [JOK
https://m.edsoo.ru/7f417af8

PemnieHue cucTeM JMHEHUHBIX
HepaBEeHCTB, U306paXKeHUe pelleHUs
CHCTeMbl HepaBeHCTB Ha YHUCJIOBOU
NpsIMOH, , HalpaBJIeHHOE Ha TOTOBHOCTh
K BBIIIOJIHEHUIO 06s13aHHOCTEeHN
IrpakJaHUHA U peaiM3al|iM ero Mnpas,
npe/iCTaBJeHueM 0 MaTeMaTUYECKUX
OoCHOBax QYHKIMOHUPOBAHUS
Pa3JIMYHBIX CTPYKTYP, ABJIEHUH,
IpoIeAyP rPAKAAHCKOT0 0611ecTBa




(HanmpuMep, BbIOOPHI, OMPOCHI),
TOTOBHOCTBIO K 00CYX/AEHUIO
3TUYECKUX.

YpaBHeHuda u

HepaBE€HCTBA.

CucteMbl
ypaBHEHUU

13

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

PelreHue cucTeM JIMHEHUHBIX
HEePaBEeHCTB, U300pAXKeHUe pellleHUsI
CUCTEeMbl HEpPaBEHCTB Ha YHCJIOBOU
NpsIMOH, , HalpaBJIeHHOE Ha TOTOBHOCTh
K BBIIIOJIHEHUIO 00sI3aHHOCTEeHN
rpakJJaHMHa U peasiM3aliy ero npas,
npejCcTaBJeHUEM O MAaTEMATHYECKUX
OCHOBaxX pYHKIIMOHUPOBAHUSA
Pa3/IMYHBIX CTPYKTYD, ABJIEHUH,
npoueayp rpaXk/jaHCKoro o61iecTna
(HampuMep, BbIOOPBI, OMPOCHI),
TOTOBHOCTBIO K 00CYK/AEHHUI0
3TUYECKHUX.

YpaBHeHuda u

HepaBE€HCTBA.

HepaBeHcTBa

12

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

PemieHue cucteM JIMHEWHBIX
HepaBeHCTB, U300pakeHHe pelleHU
CUCTeMbl HepaBEHCTB Ha YU CJI0BOU
NpsIMOM, HapaBJIEHHOe HAa TOTOBHOCTD
K BBITIOJTHEHUIO 0013aHHOCTEN
rpak/laHMHA U peaju3aliy ero npas,
npe/icTaBJeHUEeM O MaTeMaTUYeCKUX
OCHOBaX pYHKLIMOHUPOBAHUSA
pa3JIMYHbBIX CTPYKTYP, ABJIEHUH,
npoueayp rpakJaHCKOro o6uiecTsa
(HanmpuMep, BbIOOPHI, OMPOCHI),
FOTOBHOCTBIO K 00CY>K/I€HHUI0
3TUYECKHUX.

DyHKIMU.
OcHOBHBbIE
MOHATHUS

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

Hcnosib30BaHHE KOMIIbIOTEPHBIX
nporpaMmm JiJist HOCTPOeHUsI rpadpHUKOB
OYHKIMM ¥ U3yUyeHHe UX CBOMCTB,
HanpaBJIeHHOEe HA TOTOBHOCTb K




BBIMOJIHEHHIO 00513aHHOCTEN
rpakJjaHuHa U peajiM3alMy ero mnpas,
npe/icCTaBJeHueM 0 MaTeMaTUYECKUX
OCHOBaxX pYHKIIMOHUPOBAHUS
Pas3/IMYHBIX CTPYKTYD, IBJIEHUH,
poleAyp rPAKAAHCKOT0 061ecTBa
(HampuMep, BbIOOPHI, OITPOCHI),
TOTOBHOCTBIO K 06CYK/IEHUI0
3THUYECKHUX.

QyHKIUH.
Yucsnossle
byHKIIUM

bu6anoTteka [JOK
https://m.edsoo.ru/7f417af8

Hcnonb3oBanue GyHKIMOHAIbHO-
rpadUyecKoro npeacTaBaeHUs s
pelIeHHs ¥ UCCJIeI0BaHUS YpPaBHEHUH U
CUCTeM YpaBHEeHUH, HaNpaBJeHHOe Ha
TOTOBHOCTD K BBIIIOJTHEHUIO
00f13aHHOCTEN rpakJaHUHA U
peasu3alyy ero npas, NpeJcTaBJeHUeM
0 MaTeMaTHU4YeCKUX OCHOBAX
GYHKIIMOHMPOBAHHUA Pa3JIMYHbIX
CTPYKTYD, IBJIEHUH, TPOLeAYD
rpak/1aHCKOro 0611ecTBa (HapuMmep,
BbIGOPBI, ONIPOCHI), TOTOBHOCTBIO K
006CYKJeHUIO I TUYECKUX.

10

[ToBTOpEHUE U
06006111eHHUEe

bu6noTteka [JOK
https://m.edsoo.ru/7f417af8

PelieHue 33124 U3 peasibHOM KHU3HH,
npUMeHeHUe MaTeMaTUYeCKUX 3HaHUM
JUISL pellieHus 3a/1a4 U3 JAPYTUX
npeMeTOB, pellieHHe TEKCTOBbIE 33/]aY,
HamnpaBJIeHHOEe HAa TOTOBHOCTb K
BBINIOJIHEHUIO 06513aHHOCTEeN
IrpakJaHUHA U peaiM3al|iM ero Mnpas,
npe/iCTaBJeHueM 0 MaTeMaTUYECKUX
OoCHOBax QYHKIMOHUPOBAHUS
Pa3JIMYHBIX CTPYKTYP, ABJIEHUH,
IpoIeAyP rPAKAAHCKOT0 0611ecTBa




(HanmpuMep, BbIOOPHI, ONPOCHI),
TOTOBHOCTBIO K 00CYX/AEHUIO

3THYECKUX.
OBIIEE KOJIMYECTBO 102 6
YACOB I10 [TPO'PAMME
9 KJIACC
Ne HaumeHoBaHMe pa3/iesioB U TeM NPOrPaMMbI KosinuecTBo yacoB JdnekTpoHHbIE ([UPPOBLIE)
n/m Bcero KoHTposibHbIE [IpakTuyeckue 06pasoBaTesibHble PeCypChl
1 Yucna v BeruKcieHus. JleicTBUTeIbHbIE 9 Bbu6amoreka LJOK
qyucaa https://m.edsoo.ru/7f419d08
2 YpaBHeHUs ¥ HepaBeHCTBA. YpaBHEHHUS C 14 bu6bsauoTteka [[OK
OJJHOM MepeMEHHOU https://m.edsoo.ru/7f419d08
3 YpaBHeHUs ¥ HepaBeHCTBA. CUCTEMBI 14 bu6sauoTteka [[OK
ypaBHEHUU https://m.edsoo.ru/7f419d08
4 YpaBHeHUd U HepaBeHCTBA. HepaBeHcTBa 16 Bu6snoteka LIOK
https://m.edsoo.ru/7f419d08
5 OyHKIIUU 16 Bub6snoTeka LIOK
https://m.edsoo.ru/7f419d08
6 YucioBbIe NTOCAE0BATENbHOCTHU 15 bu6aunoTteka IJOK
https://m.edsoo.ru/7f419d08
7 [loBTOpEeHUEe, 06006111€eHHE, CUCTEMATHU3ALMSA 18 bubsaunoTteka IJOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIS1 YYEHUKA

1. Mep3nsik A.T'., TTononckuit B.b., SAxup M.C.; nox penakuueit [logonbckoro
B.E., Anre6pa, 7 kimacc,O0IIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
"U3narenbckuii nientp BEHTAHA-T'PA®"; AkiimornepHoe o01ecTBo
"UznarensctBo [IpocBemienne";

2. Mepznsak A.T'., ITonouckuii B.b., Axup M.C.; nox pegakuueit [logonbckoro
B.E., Anre6pa, 8 kimacc,O0mIeCTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
"U3narenbckuii nientp BEHTAHA-T'PA®"; AkiimornepHoe o011ecTBo
"UznarensctBo [IpocBemienne";

3. Mep3nsik A.T'., ITononckuit B.b., SAxup M.C.; nox penakuueit [logonbckoro
B.E., Anre6pa, 9 ximacc,O0mIecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
"U3narenbckuii nientp BEHTAHA-T'PA®"; AkiimornepHoe o01ecTBo
"UznarensctBo [IpocBemienne";

4. A.T'. Mopakosuu, Anrebpa. 8 kiacc: yaeOHUK Jj1s1 0011e00pa3oBaTeIbHBIX

yupexaenuii / A. I'. Mopakosud. - M.: Maemo3una, 2020r.



5. A. T. MopakoBuy, Anredpa. 8 Kiracc: 3aJa4HuK sl 00111eo0pa3oBaTeIbHbIX
yupexaeHui. - M.: Mauemosuna, 2020r.

6. A. I'. Mopakosuy, Anredpa. 9 kimacc: yaeOHUK 1151 00111e00pa3oBaTeIbHBIX
yupexaenuii / A. I'. Mopakosud. - M.: Maemo3una, 2020r.

7. A.T'. MopakoBu4, Anredpa. 9 kiracc: 3aauHuK st 001ieo0pa3oBaTeIbHbIX

yupexaeHui. - M.: Mauemosuna, 2020r.

METOINUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

Mepsnsax A.I'., [Tononckuii B.b., Slkup M.C.; nox pengaxuueit Ilogonsckoro B.E.,
JlunakTruaeckue Marepuansl, Anredpa, 7 kimacc, OO1IEecTBO ¢ OrpaHUYEHHOM
otBeTcTBeHHOCTHIO "W3narensckuil ieHtp BEHTAHA-I'PA®"; AkunonepHoe
obmectBo "M3marenscTBo [IpocBenienune";

Mepsnsax A.I'., [Tononckuii B.b., Slkup M.C.; nox pengaxuueit Ilogonsckoro B.E.,
JlunakTudeckue Marepuansl, Anredpa, 8 kimacc, OO1IECTBO ¢ OrpaHUYEHHOM
orBeTcTBeHHOCTHIO "W3narensckuil ientp BEHTAHA-I'PA®"; AkunonepHoe
obmectBo "M3marenscTBo [IpocBenienune";

Mepsnsx A.I'., [Tononckuii B.b., Slkup M.C.; nox pengaxuueit Ilogonsckoro B.E.,



Junaktuueckue Mmarepuaisl, Anredpa, 9 kimacc, OOIIECTBO ¢ OrpaHUYECHHON
oTBeTcTBeHHOCTHIO "M3natensckuil neHTp BEHTAHA-I'PA®"; AkunonepHoe

obmectBo "M3natenscTBO [IpocBenienue";

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

1. www. edu - "Poccuiickoe obpa3oBanue" DenepaabHBIN MOPTAL.
2. www.school.edu - "Poccuiickuii 06meodpazoBaTenbHblii mopran".
3. www.school-collection.edu.ru/ Eaunas xomnekuus mugpoBbIx
00pa3zoBaTeNbHBIX PECYPCOB

4. www.mathvaz.ru - docke IIKOJIBHOTO YYUTENSI MATEMaTUKH
JlokyMeHTaIusi, paboune MaTepHaibl Ui YIUTEIST MaTeMaTHKH

5. www.it-n.ru"CeTtb TBOpUECKUX yuuTeneil"

6. www.festival.lseptember.ru @ecTUBaNb MEJATOTHYECKUX HICH

®IrBHY «HCTUTYT cTpaTernn passutusa obpasoBaHma»



