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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBIJISIETCS OJTHUM M3 OIIOPHBIX KYpPCOB OCHOBHOT'O 00111eT0 00pa30BaHUs: OHA
o0OecreuynBaeT HW3y4YeHUE JPYrUX [UCUMUIUIMH, KaK €CTECTBEHHO-HAYyYHOro, TaK W
T'YMaHUTAPHOTO IMKJIOB, €€ OCBOCHHE HEOOXOAMMO JUIsl MTPOJIOJKEHHsI 00pa30BaHus U B
NOBCEAHEBHOM ku3HU. Pa3Butne y o0Oy4aromuxcsi Hay4YHBIX [MPEACTABICHUN O
IPOUCXOXKJEHUN W CYIIHOCTU airedpandeckux aOcTpakimif, crnocode OTpakeHHUs
MaTEMaTUYECKOM HAyKOW SIBIEHUH U TMPOLIECCOB B NPHUPOAEC U OOIIECTBE, POJIU
MaTeMaTUYECKOTO MOJICIUPOBAHMS B HayYHOM MO3HAHUM M B MPAKTHKE CIIOCOOCTBYET
(hOpMHUPOBAHUIO HAYYHOTO MHPOBO33PECHUSI M KAueCTB MBINUICHHS, HEOOXOIUMBIX IS
ajanTay B COBPEMEHHOM IMdpoBoM oOrmiecTBe. M3ydenme anreOpsl oOecrieunBacT
pa3BUTHE yMEHUA HaOII0JaTh, CpaBHUBAaTh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL U BBIBOJBI, (OpMyIHpOBaTh yTBepxkaeHUA. OCBOEHHE Kypca aureopbl
o0ecreuynBaeT pa3BUTHE JIOTMUECKOTO MBINIICHUSI OOYYaIOIIUXCSA: OHU HCHOJB3YIOT
JNEAYKTUBHBIE M WHIYKTUBHBIC pPACCYXXJEHHUs, OOOOIIeHHEe U KOHKPETHU3AIUIO,
abcTtparupoBanue U aHanoruio. OOydeHue anredpe rnpeArnojaraeT 3HauuTeIbHbIN 00bEM
CaMOCTOSTENIbHON NIEATeTbHOCTH 00YYalolUXCsl, MOATOMY CaMOCTOATEILHOE pEIICHHUE
3a/1ay SIBJISIETCS pean3aiueit AesiTeIbHOCTHOTO IPUHITUIA O0yUeHUS.

B crpykrype mporpamMmbl yueOHOTO Kypca «Airedpa» AJii OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJIEPIKATEIbHO-METOIMUECKue TUHUM: «Yucna
U BBIYUCIICHUS», «AJreOpandyeckue BBIPAKCHUS», «YPaBHEHUS UM HEPABEHCTBAY,
«Dynknuny. Kaxnas 3 3TUX colepkKaTeIbHO-METOJUYECKUX JMHUNA pa3BUBAETCS Ha
MPOTSIKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYSI C IPYTUMU €ro JUHUAMU. B Xo11e
M3y4eHHs y4eOHOro Kypca OOYy4YaroIIUMCS NPUXOJUTCS JIOTHYECKH PacCyXIaTh,
HCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3U ¢ TUM B IporpaMMmy yueOHOTO
Kypca «AnreOpa» BKJIIOYEHBI HEKOTOPhIE OCHOBBI JIOTUKH, MPEACTaBIECHHBIE BO BCEX
OCHOBHBIX pazlieJlax MaTeMaTU4ecKoro oOpa3oBaHMsI U CHOCOOCTBYIOIIUE OBJIAJCHUIO
O0OyYaroNIMMHUCS OCHOB YHHBEPCAIBHOIO MaTeMaTH4yecKoro si3bika. CoaepikarenbHOl U
CTPYKTYPHOM  OCOOEHHOCTBIO  y4eOHOro  Kypca  «Aurebpa»  SBISIETCS  €ro
MHTETPUPOBAHHBINA XapaKTep.

Conepxanve nMHUU «YucCna U BBIYUCICHUS» CIY>KUT OCHOBOW JJIsSl JadbHEUIIEro
M3YYEHUSI MATEMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYyYarONuXcsi JIOTHYECKOTO
MBIIIUICHUSL, (OPMUPOBAHUIO YMEHHS TOJIb30BAThCS ~ aJITOPUTMaMU, a TaKxkKe
MPUOOPETCHUIO TPAKTUUYECKUX HABBIKOB, HEOOXOAMUMBIX ISl TOBCEIHEBHON >KU3HHU.
Pa3BuTre MOHATHS O 4YMCIIE HA YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHMs CBA3AHO C
pallMOHAJILHBIMA W HUPpPAIlMOHATBHBIMU YHUCIaMU, (OPMHUPOBAHUEM TMPEICTABICHUN O
NEeWCTBUTEILHOM YHCIIC. 3aBEpIICHUE OCBOCHUS YMCIOBOM JTUHUU OTHECEHO K CPEIHEMY
o01eMy 00pa30BaHMUIO.

Conepxanue OByX alreOpamdeckux JUHUNA — «AnreOpandeckue BBIPOKCHUS» U
«YpaBHEHHS W HEPABEHCTBA» CMOCOOCTBYEeT (OPMHUPOBAHUIO Yy OOYYAIOIIUXCS
MaTeMaTU4YeCKOTo anmapara, HeOOXOAMMOTO JIJIsi PEIICHUS 33a/1a4 MAaTEMATHUKH, CMEXKHBIX
MPEAMETOB U TPAKTUKO-OPHUEHTHUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOTO OOIIETO
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oOpa3zoBaHus y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT PAIMOHAIBHBIX BBIPAKCHHM.
AnreOpa JEeMOHCTpUPYET 3HAYEHUE MATEMAaTUKH KakK s3blka IS TOCTPOCHHMS
MaTEMaTUYECKUX MOJIEJIEH, OMMCaHMsl MTPOIIECCOB U ABJICHUM peasibHOro Mupa. B 3agaun
oOydeHus anredpe BXOIAT TAKKe JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIUICHHUS,
HE00XO0IUMOT0, B YACTHOCTH, JJIsl OCBOCHHUSI Kypca MH()OPMATHKHU, U OBJIAJICHUE HABBIKAMHU
JNEAYKTUBHBIX paccyxiaeHui. IIpeoOpa3zoBaHue CHUMBOJBHBIX (HOPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUSs!, CHOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPYECTRY.

Conepxxanne (PyHKITMOHAIBHO-TpaUUEeCKOW JIMHUM HAIEJICHO Ha TIOJyYCHHE
OOyJaronMMuUCs 3HaHUW O (YHKIMSIX KaK BXKHEWIIEH MATEMAaTHYCCKON MOJCTH IS
OTIMICAaHMS U UCCIICOBAHUS PA3HOOOPA3HBIX MTPOIIECCOB U SBICHUI B IPUPOJIE U OOIIIECTBE.
N3yuenne Marepuana cnocoOCTBYET PAa3BUTHIO Y OOyYAIOUIMXCS YMEHHUSI MCMHOJIb30BATh
pa3JIMuHbIC BBIPA3UTENIBHBIE CPEICTBA A3bIKA MATEMATUKHU — CIIOBECHBIE, CHMBOJIMYECKUE,
rpaduyeckre, BHOCUT BKJIaJ B (POpMHUpOBAHHE MPEACTABICHUNA O POJIM MATEMAaTHUKHU B
Pa3BUTHH LIUBUIN3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY TutaHy B 7—9 Kilaccax u3ydaercs y4eOHbIH Kypce «Amnredpay,
KOTOPBIM BKJIIOYAET CIECAYIOIIME OCHOBHBIE pa3lelbl cojaepxkaHus: «Yucina w
BBIYMCIICHUS», «AJNTeOpanyecKue BBIPAKECHUsS», «YPaBHEHHs W  HEPABEHCTBAY,
«DYHKIUW.

Ha uzydenne yueOHOro kypca «Anreopa» orBogutcsi 306 yacos: B 7 kinacce — 102
yaca (3 yaca B Hezieln0), B 8 kiacce — 102 gaca (3 gaca B Henento), B 9 kiacce — 102 yaca
(3 gaca B HezemIO).

COAEPKXAHUE OBYUYEHUA

7 KIIACC

Yucaa v BBIYUCICHUSA

Jpo6u 0ObIKHOBEHHBIE U JECATUYHBIE, IEPEX0]] OT OJTHOM (HhOpPMBI 3aTUCH APOOEit K
npyroi. IloHATHE panMOHANBHOIO YHCIA, 3alKMCh, CPABHEHHWE, YIOPSAOYMBAaHUE
palMoHaIbHBIX uuceld. ApupMeTHUYecKhe JeHCTBUS C palMOHAIBHBIMU YHCIaMHU.
Pemenue 3amay n3 peasibHON MPAKTUKK HA YaCTH, HAa IPOOU.

Crenenp ¢ HaTypaJbHBIM MOKa3aTelIeM: OlpeesieHre, TPeoOpa3oBaHre BIPAKEHUN
Ha OCHOBE ONpEEICHUs, 3a1Ch O0NbIINX Ynced. [IpoeHThl, 3amuch MPOLIEHTOB B BUJIE
Apodu u 1podH B BUE MPOLEHTOB. Tpu OCHOBHBIE 33JaUl HA MPOLEHTHI, PEeLICHUE 3a1a4
W3 PEaJbHOU MPAKTHKH.

[IpruMeHeHnEe TPU3HAKOB JEIMMOCTH, PA3J0KEHUE HA MHOMKHUTENIHM HATYypaJbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi U oOpaTHasi IPOMOPLIMOHATILHOCTH.

AJire0panvecKue BbIPaKeHUs!

IlepeMeHHBIE, YKUCIOBOE 3HAYEHUE BBIPAKEHUsS C NEpPEMEHHON. JlomycTumeble
3HAYCHHs INEepeMeHHbIX. lIpencraBiieHHe 3aBUCHMOCTM MEXIAy BEIMYMHAMU B BHUJC

[okymeHT co3aaH B anekTpoHHon chopme. Ne 27 ot 03.11.2023. Ucnonnutens: LamcetanHosa ©.[1. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 3 n3 21. CtpaHnua cosgana: 03.11.2023 09:12 =¥ TATAPCTAH



dbopmynbl. Boeruncnenus mo ¢opmynam. IIpeoOpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOKJIECTBEHHO PaBHBIE BBIPAKEHUS, MIpaBUJIa IPEOOpPa30BaHUs CYMM U IPOU3BEJECHUM,
IpaBUJIa PACKPBITHS CKOOOK U MIPUBEAEHHUS OTOOHBIX CIaraeMbiXx.

CBolicTBa CTENIEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

Opnounensl n MHorowieHsl. CreneHb MHorouieHa. CloXeHWe, BBIYUTAHHUE,
YMHOKE€HHE MHOTOWICHOB. DOpMyJIbl COKpAIEHHOIO YMHOXKEHMS: KBagpaT CyMMBbI U
KBaapar paszHocTH. Popmyna pasHOCTH KBaapaToB. Pa3jokeHHe MHOIOWIEHOB HA
MHOKHTEJIH.

YpaBHeHNs U HEPaBeHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHHUS, MpaBWia NpeoOpa3oBaHUs  ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHUU.

JIuHelHOE ypaBHEHHUE C OJHOM EPEMEHHON, YUCIIO KOPHEW JINHEMHOTO YPaBHEHMS,
pelIeHne TMHENHBIX ypaBHEHUM. COCTaBIICHUE YPAaBHEHUH 10 YCIOBUIO 3aAaun. Pemenue
TEKCTOBBIX 3a/1a4 C IIOMOILBI YPABHEHUM.

JIluneliHOe ypaBHEHHE C JABYMs IEepeMEHHbIMH M ero rpadux. Cucrema IBYX
JMHEMHBIX YpaBHEHUN C ABYMs NepeMEHHbIMU. Perienue cucteM ypaBHEHHUI criocoOoM
IIOZICTAaHOBKU. IIpuMepsI pelieHns TEKCTOBBIX 3a/1a4 € IIOMOIIBIO CUCTEM YPABHEHUM.

DOyHKUUHA

KoopanHara Touku Ha npsMoi. YucIoBeIe MPOMEXKYTKH. PaccTosiHME MEXTy IBYMS
TOYKaMHU KOOPJAMHATHOM IPSIMOM.

[IpssmoyrosbHas cuctema KoopauHat, ocu Ox u Oy. AGcuucca U OpArHAaTa TOYKU Ha
KOOpJIMHATHOM TuIockocTH. Ilpumepsl rpadukoB, 3agaHHbBIX (opmynamu. YrteHue
rpa@ukoB peasbHbIX 3aBUcUMOcTed. [lonstue Qpynxuuu. I'padux ¢pynkuuu. CBoiicTBa
¢bynkuwmii. Jluneitnas Qysukuus, e€ rpaduk. I'paduk pynkuuum y = [x|. I'paduueckoe
pEelIEeHNE TMHEWHBIX YPABHEHU U CUCTEM JIMHEHWHBIX YPABHEHU.

8 KUIIACC

Yucaa v BBIYUCICHUSA

KBagpatueiit kopenp u3 uncina. [lonsartue o0 upparmoHaibHoM uncie. JlecsaTuaHbie
npUOIMKEHUS UppallMOHANBHBIX ynced. CBONCTBA apu(pMETHUECKUX KBaAPATHBIX KOPHEN
U HUX TMpPUMEHEHHE K MpeoOpa3oBaHUIO YHWCIOBBIX BBIPAXKEHUN W BBIUUCICHUSM.
JlercTBUTENIBHBIC YHCIIA.

CreneHb ¢ LENIbIM MOKa3aTesaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJire0OpanvecKue BbIPaKeHUsI

KBagpaTHbIil TpEXUsEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIH.

Anrebpandeckast ApoOb. OCHOBHOE CBOMCTBO airedpandeckoi apobdu. CroxeHue,
BBIYMTAHUE, YMHOXKEHUE, JIeJIeHUe anreOpandeckux apooei. PairioHanbHble BBIpaKEHUS
U UX npeodpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (QopMyna KOpHEH KBaJpaTHOro ypaBHEeHHs. Teopema
Buera. Pemienue ypaBHEHHI, CBOIAIIMXCS K JIMHEWHBIM M KBaapatHbM. [Ipocreniue
IpOOHO-pallMOHANIbHBIE YPABHEHUS.
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I'paduueckas wHTEepmpeTanysi ypaBHEHUH C ABYMsS TEPEMEHHBIMH W CHCTEM
JIMHEHHBIX YPaBHEHUN C ABYMsI ITIepeMEHHbIMU. [IprMepsl pelieHrsl CUCTEM HEJIMHEHHBIX
YpaBHEHUM C IBYMS EPEMEHHBIMU.

Pemrenne TekCTOBBIX 3a/1a4 aNreOpandecKuM CIocoOoM.

YucnoBble HEpABEHCTBA M HMX CBOMCTBA. HEpaBEeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCMIILHOCTH HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM MepeMeHHON. CHCTEMBbI
JIMHEUHBIX HEPABEHCTB C OJHOU NIEPEMEHHOM.

DOyHKIUU

[Tonstre ¢ynkiuu. OO6macTh ONpeneseHUs] U MHOXECTBO 3HAUCHUN (YHKITHH.
Crioco0bl 3aanust GyHKITHIA.

I'paduk ¢pynkiuu. Yrenue cBoicTB Ppynkuuu no e€ rpadpuky. [Ipumeps rpadukos
(yHKIUH, OTpaKAIONIUX PEAIbHBIC MPOIECCHI.

OYHKIINY, OMUCHIBAIOIIKNE TIPSAMYIO U OOPaTHYIO MPONOPIUOHATBHBIE 3aBUCUMOCTH,
ux rpadukn. Pyskmun y = x2, y = x3, y = Vx, y=|x|. [padudeckoe pelicnne ypaBHeHMit
Y CUCTEM YpPaBHEHMII.

9 KJIACC

Yucaa 1 BBIYUCTCHUSA

PanmonaneHple uwncia, HMppalMOHANbHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIE
JeCSITUUHBIE ApoOU. MHOXKECTBO JEHCTBUTEIBHBIX UMCEN, ACHCTBUTEIbHBIE YHCIA KaK
OECKOHEUYHbIE JeCATUYHbIE JpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKAY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHeHHME  JEHCTBUTENBHBIX  4Huceld,  apupMeTUYecKue  JEUCTBHUS  C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl 00bEKTOB OKPYIKAIOIIEr0 MUPA, JJIUTETLHOCTh MPOLIECCOB B OKPYKAKOIIEM
MHpE.

[Tpubnux€HHOE 3HaYeHUE BEIUYHUHBI, TOUHOCTb NMPUOIKeHus. OKpyrJieHHEe YuCe.
[Ipukuaka v OEeHKa PE3yIbTaTOB BHIYMCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOISIIIUXCS K IUHEUHBIM.

KBanparHoe ypaBHeHue. PelieHue ypaBHEHHM, CBOISIIUXCA K KBaAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUHW TPETbEM U UYETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM Ha MHOKUTEIIH.

Pemenne npoOHO-paniMOHANBHBIX ypaBHEHUH. PemieHune TEKCTOBBIX — 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ IByMs IEPEMEHHBIMU U €T0 rpaduk. Perienue cucreM ABYX JIMHEUHBIX
YpPaBHEHMH C IBYMsI IEPEMEHHBIMU. PellieHne cucTeM IByX YpaBHEHU, OTHO U3 KOTOPBIX
JUHEHHOe, a Jpyroe — BTOpOH creneHu. ['paduyeckas HHTEpHpETALUs CHUCTEMbI
YPaBHEHUH C IBYMS ITIEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNredpandecKuM CrocoooM.

HucioBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne nruHENHBIX HEPABEHCTB C OAHOM IEPEMEHHOM. Pelienue cucteM JTMHEUHBIX
HEpPAaBEHCTB ¢ OJHOW mnepemeHHo. Kaanpatueie HepaBeHcTBa. ['paduueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMU.
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DOyHKIUU

KBanpatuunas ¢ynkuus, e€ rpaguk u cBoiicta. [lapabona, KoopaHATHI BEPILIMHBI
napaboJibl, 0Cb CHMMETPHUHU 1TapaloJIbI.

['padukn Gynxumit: y =kx, y =kx + b, y=k/x, y =x3, y = Vx, y = |x| i ux cBoiicTBa.

Yucii0BbIE NOCIEA0BATEILHOCTH M IIPOIPECCUH

[lonsAiTME  4YMCIIOBOM  NOCIEAOBATEIBHOCTU.  3aJaHuE  IOCIEAOBATEIbHOCTH
peKyppeHTHOH hopMyIIoi U GOopMYyJIOH 1-TO YIIeHA.

ApudmeTrnueckas u reomerpuueckas nporpeccuu. Dopmynbl  n-ro  uieHa
apu(pMeTUYECKON U TeOMETPHUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX 71 YJICHOB.

N306paxeHne 4ieHOB apu(METHIECKON U T€OMETPHUIECKON MPOrpecCcrii TOUKaMH Ha
KOOPJIMHATHOM IIOCKOCTH. JIMHEWHBIN 1 3KCIOHEHIHABHBIN poCT. CII0KHBIE TPOLICHTHI.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE Pe3yJbTAThbl OCBOCHHUS IPOTrpaMMbl YYEOHOTO Kypca «Anredpar»
XapaKTEepU3yIOTCS:

1) maTpuoTyeckoe BOCIIMTAHHE:

MPOSIBICHUEM HHTEpeca K MPOILLJIOMY M HACTOSIIIEMY POCCHHCKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOIIEHHEM K JOCTHKECHHUSIM POCCUUCKHX MATEMAaTHUKOB U POCCHMCKOU
MaTeMaTUYECKOM IIKOJIbI, K HWCIOJb30BAaHUIO ITHX JOCTIKEHHH B JIPYTMX HayKax W
MPUKIAAHBIX cdepax;

2) rpaxIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH rpakIaHWHA U peasiu3alliu ero Mpas,
MPEACTABICHUEM O MATEMATHUYECKIUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD,
SBJICHUM, TIPOLIENYyp TpakIaHCKOro oOmiecTBa (HampuMep, BBIOOPHI, OIMPOCHI),
TOTOBHOCTBIO K OOCYXXICHHMIO JTHUYECKHUX TMpOOJieM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JIOCTMKEHMM HayKd, OCO3HAaHMEM BaXHOCTH MOPaIbHO-3THYECKUX
MIPUHIIUIIOB B JEATEIBHOCTU YUEHOTO;

3) TpyAoBOE BOCIIMTAHHUE:

YCTaHOBKOM Ha aKTUBHOE yUaCTHE B PEIICHUM IPAKTUUECKUX 3a/1a4 MaTEMaTUUECKOM
HaMpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MaTeMaTHYECKOro OOpa3oBaHHMS  Ha
MPOTSKEHUU BCEH KU3HU JIJIs yCIENTHOM MPodheCCUOHATBHOM eATeIbHOCTH U Pa3BUTHEM
HEOOXOJIMMBIX YMEHHUN, OCO3HAHHBIM BBHIOOPOM W TIOCTPOCHHEM WHIAWUBUIYyaTbHON
TPaeKTOpUH OOpa30BaHHS U >KU3HEHHBIX ITUIAHOB C YYETOM JIMYHBIX HWHTEPECOB U
OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K AMOITMOHAIBHOMY U CTETUYECKOMY BOCITPHUSTHIO MATEMATHIECKUX
OoOBEKTOB, 3a/lad, pEIICHUW, PACCYXKICHUN, YMEHHUIO BHUJETh MaTEMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:
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OpHEHTALIMEN B JEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS YEIOBEKA, IPUPO/IbI U 00IIECTBA, TIOHUMAHUEM
MaTeEMaTUYECKON HayKH Kak c(epbl YEIOBEUECKOU NEATEIbHOCTH, ITAOB €€ Pa3BUTHUS U
3HaYUMOCTU JUI1 Pa3BUTUS LUBWIM3ALMM, OBJIAJECHUEM S3bIKOM MATEMaTUKU U
MaTeMaTUYECKOM KyJIbTYpOH KaK CPEICTBOM IMO3HAHUS MUPA, OBJIAJEHUEM IIPOCTEHIIIMMHU
HaBbIKaMH MCCIIEI0BATENbCKON JESITENbHOCTH;

6) ¢uznueckoe BocnuTranue, ¢(opMHpPOBaHHE KYJIbTYPbl 310pPOBbS U
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO IPUMEHATh MAaTEMAaTUUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbS,
BEJICHUS 3JI0pOBOro o0Opa3a >KM3HU (3J0pOBOE MHTAHHE, COATIAHCHUPOBAHHBIN PEXUM
3aHATUN W OTJIbIXA, PETYyJsIpHas pu3ndecKkasi akTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HABbIKA
pedaexkcun, NpU3HAaHUEM CBOETO MPaBa Ha OMIMOKY M TaKOTO e MpaBa APyroro 4eJIoBeKa;

7) 3K0JIOrHYeCcKOoe BOCIIMTAHUE:

OpHEHTalMell Ha NPUMEHEHUE MAaTEeMAaTHYECKUX 3HAHWUW JUIS PEIICHMs 3a1ad B
00JacTU COXpPAaHHOCTU OKPY’KaIoLIEH Cpe.pl, MJIAaHUPOBAHUS MOCTYNKOB U OLEHKU HX
BO3MO>KHBIX MOCJIEICTBUMN JIsI OKPY>KaIOILEeN Cpe/ibl, 0CO3HAHUEM ITI00ATLHOTO XapaKTepa
HKOJIOTMUYECKUX MPOOJIEM U MTyTEeH UX PELICHHUS;

8) ajanTanms K U3MEHSIOIMMCH YCJIOBHSAM COLUAIBHON U NPUPOAHOM CpelbI:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, MOBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Y€pe3 IPaKTUYECKYI IEATEIbHOCTb, B TOM YHUCJIE YMEHHE
YUHUTBCSl y JIPYTUX JIIOACH, MpUOOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIE 3HAHMS,
HAaBBIKM U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEO0OXOAMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUM, B TOM uucie GOPMYIHPOBATH
UJeU, TIOHITHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUSIX, B TOM YHUCJIE paHee HEU3BECTHBIX,
0CO3HaBaTh JAe(UIHUTHI COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIHPUHMMATH CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUS
U aercTBys, (GOpPMYIUPOBATh U OLICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

ba3oBble Jornyeckue 1efcTBUA:

e BBIBISITh W XapaKTE€PU30BaTh CYIIECTBEHHBIE IPU3HAKKM MATEMAaTHYECKUX
OOBEKTOB, TMOHSITHH, OTHOIIEHUH MEXIy NOHATUAMHU, (OPMYIUPOBATH
OTIPEIEIICHUS MTOHATH, yCTaHaBJIMBATh CYILIECTBEHHBIN NpU3HAK
Kjaccu(uKanuy, OCHOBaHUS [UJIi OO0OOUIEHUS U CpaBHEHUS, KpUTEPUU
IPOBOJAMMOTO aHAJIN3a;

e BOCIPUHUMATb, bopMyIMpOBaThH 17} npeoOpa3oBbIBaTh CYKJICHUS:
YTBEPAUTENbHBIE U OTPUIATENbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

e BBIBJISITH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHUBOPEYMS B
(akTax, MaHHBIX, HAOIONEHUSAX U YTBEPXKACHUAX, MpeljiaraTb KpUTEPUH IS
BBIBJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMH;
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e J€NaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHH 110 aHAJIOTUH;

e pa3zlbupaTh JOKa3aTelbCTBA MATEMAaTUYECKUX YTBEPKACHHM (HpsMble U OT
NPOTUBHOIO), TMPOBOJAUTH CAMOCTOSITEIbHO HECIOXXHBIE  JI0KAa3aTEeIbCTBA
MaTEeMaTUYECKUX (PaKTOB, BHICTPAWBATh apIyMEHTAIIUIO, IPUBOAUTH MMPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

e BBIOMpaTh CIIOCOO peleHus y4eOHOU 3a/1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BBIOMpATh HamboNee MOAXOMANIMK ¢ YYETOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBarenbcKue 1eiiCTBUA:

e HCIOJB30BATh BONPOCHI KaK MCCIEIOBATEIbCKANA HWHCTPYMEHT IO3HAHUS,
GopMynMpoBaTh  BONPOCHI,  (DUKCUPYIOIIME MPOTUBOpPEUHE, MpoOJIEMY,
CaMOCTOSTENIbHO YCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3Y,
apryMEeHTHPOBATH CBOIO MO3UINI0, MHEHHUE;

e IMPOBOAUTH IO CAMOCTOSITEIBHO  COCTABJIEHHOMY IUIaHY  HECJIOKHBIH
SKCIIEPUMEHT, HEOONbIIOE MCCIAEAOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTeMaTHUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO00i;

e CaMOCTOSITENBHO (popMynHpoBaTh OOOOILIEHUS U BBIBOABI IO pe3yJbTaTam
OPOBEAEHHOIO  HAOJIOJIEHUS, UCCIEOBAHUS, OLEHUBATh JIOCTOBEPHOCTH
HOJTyYEHHBIX Pe3ylbTaTOB, BEIBOJOB M 0000IIEHNUH;

e IPOTHO3MPOBAaTH BO3MOXXHOE pa3BUTUE TMpOIEcCa, a TaKKe BbIABUTAThH
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIBIATH HEJAOCTATOYHOCTH H  W30BITOYHOCTH WHGOpPMAIMHU, JaHHBIX,
HEO0OXOAMMBIX JJIs PEIICHUS 3a]a4H;

e BHIOWpaTh, AHANM3UPOBATH, CHUCTEMATH3UPOBATH M  HHTEPIPETHPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (GOPM IPEICTABICHUS;

e BbIOMpaTh (hopMy mpencTaBieHrus MHGOPMAIMY U WUTFOCTPUPOBATH pelIaeMbIe
3aJlauy CXeMaMH, JuarpaMmmMamMu, HHOHM rpauKoil 1 ux KOMOMHAIUAMUY;

e OIICHMBATh HAJE&KHOCTh MHPOPMALIUU IO KPUTEPUSIM, NTPEAJIOKEHHBIM YUUTEIEM
WK c(hOPMYJIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHuKkaTHBHBIE YHHBeEpPcalbHbIe yueOHbIe 1eiCTBHA:

e BOCHPUHHUMATH U (HOPMYIHPOBATH CYXKIACHHUSI B COOTBETCTBUHU C YCIOBHSIMH U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PECHHS B
YCTHBIX U MHUCBMEHHBIX TEKCTaX, NaBaTh MOSICHEHUS 1O XOJY PEIICHUs 3a/ayH,
KOMMEHTHPOBATh MOTYYCHHBIN pe3yIbTar;

e B Xxoze OOCYXJEeHMs 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYX AaeMOW TEMBI,
npoOiemMbl, pelmaeMoi 3aJayu, BBICKa3bIBaTh WJCH, HAlEJICHHbIE HAa MOMCK
pEIICHNUs, COMOCTABISATh CBOU CYXACHHUS C CYXKICHUSMHU NPYTHMX YYaCTHHKOB
auanora, oOHapyXUBaTh Pa3jiMyMe M CXOJICTBO MO3MIIMM, B KOPpPEKTHOU (opme
(GopMyIHUpOBaTh Pa3HOTIACHS, CBOM BO3PAXKCHHUS;
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e IPEACTABIATh pE3yJbTaThl PELICHUs 3aJadyM, SKCIIEPUMEHTAa, HCCIEAOBaHMS,
IPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS € y4€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

e IIOHMMATh M MCIOJb30BaTh IPEUMYILIECTBA KOMAHJHOW M WHJMBUIYaJbHOU
paboThI IPU PEIICHUU YYEOHBIX MaTEMaTHUECKUX 3a71ay;

e IPUHMMATH II€JIb COBMECTHOH JEATENBHOCTH, IUIAHUPOBATh OPraHU3aLHUI0
COBMECTHOH paboThl, paclpeaesaTh BUAbl padoT, JOroBapuBaThCs, 00CYXAATh
MIPOIIECC U PE3YAbTAT PadO0THI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e y4YacTBOBATh B IPYNMNOBBIX (opMax paboThl (0OCYXKACHHs, OOMEH MHEHHUSIMH,
MO3TOBBI€ IITYpMbl W JAPYTHE), BBIIOJHATH CBOK 4YacTb paldOThl U
KOOPJIMHUPOBATh CBOU JEUCTBUS C JPYTMMH YJ€HAMU KOMAaH/bl, OLEHUBATH
KAaueCcTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPHSIM, CHOPMYITHUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUS.

PerynsiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIC 1CHCTBUS
Camoopranusamnus:

e CaMOCTOSITENIBHO COCTABJIATH IJIaH, aJITOPUTM PELIEHUS 3a/1a4M (WM €To 4acTh),
BbIOMpaTh COCOO pelleHusi ¢ y4€TOM HMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEW, apryMEHTUPOBaTh M KOPPEKTUPOBATh BapHAaHTBI PELICHUN C
y4€TOM HOBOU HH(pOpMaLIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

e BIJIAJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJS MpolLecca W pe3ysbTara
pelIeHns: MaTeMaTUYEeCKOM 3aauH;

e TMpPEABUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IMpHU PEIICHUH 3a]auH,
BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OLEHUBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH IOCTABJIECHHON LIEIU U
YCIOBUSIM, OOBSCHATh NPUYMHBI JOCTHKEHHMSI WM HEJOCTUKEHHS LEJH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenust B 7 kjacce oOy4aronIuiicss MOJIyYUT CIEAYIOIINE MPEeIMETHBIC
pE3yNbTATHI:

Yucia v BIYUCICHUSA

BrinonHsATe, coueTas yCTHbIE U MUCbMEHHbIE TPUEMBI, apu(METHUIECKIE JEHCTBUS C
palMOHAIBHBIMUA YUCIIAMM.

HaxonuTth 3HaUY€HUS YUCIIOBBIX BBIPAXKEHUM, TPUMEHSITH pa3HOOOpa3HbIE CIIOCOOBI U
MpUEMBI BBIUUCIICHUSI 3HAYEHUN JPOOHBIX BBIPAXKEHUM, COACPKAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOH.

[lepexoauTe OT oaHOW GOpMBI 3amucu yucend K JApyroi (mpeoOpa3oBbIBATh
JECATUYHYIO TpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTHU B
OECKOHEUHYIO JIECSITUIHYIO JPOOB).

CpaBHHBATh U YIOPSI0YMBATh PAlMOHAIBHBIE YHCIIA.

OKpyTasTh yucna.
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BpINOMHATE NPUKUAKY M OLIEHKY pe3yJibTaTa BBIYMCICHWH, OLEHKY 3HA4YCHHUU
YUCJIOBBIX BBIPAKCHUN. BBINOMHATE JEHCTBHA €O CTENEHSAMU C HaTypaJlbHBIMU
[IOKAa3aTeJIIMH.

IIpuMeHATh NprU3HAKU IETUMOCTH, PA3JI0KEHUE HA MHOKUTENIH HATYpaIbHbIX YUCEN.

PemaTe npakTUKO-OpUEHTUPOBAHHBIC 33]]a4M, CBA3aHHBIC C OTHOLICHUEM BEJIUYMH,
IIPONOPLMOHAIBHOCTBIO BEJIMYMH, ITPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTAThl PEILICHUS
3aJ1a4 ¢ y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAEMbIX OOBEKTOB.

AJredOpanyeckue BbIpaKeHUs

Hcnonp3oBaTh anreObpandeckyto TEPMUHOJIOTHIO W CHUMBOJHMKY, IPUMEHATH €€ B
IIPOLIECCE OCBOEHUS yUeOHOr0 MaTepHala.

Haxonuth 3HaueHWss OYKBEHHBIX BBIPQXEHUM MPU  3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BoinonHsaTh 1mpeoOpa3oBaHMs LIEJIOTO BBIPAXKEHUS B MHOTOYJIEH MPUBEICHHUEM
MOJIOOHBIX CIAaraéMbIX, paCKphITHEM CKOOOK.

BBINoaHAT yMHOKEHUE OJHOWIEHA HA MHOTOWIEH U MHOI'OYJIEHA HAa MHOI'OYJIEH,
OPUMEHATH (POPMYIIBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCy1ecTBIATh Pa3ioKEHNE MHOIOYIEHOB HA MHOXKUTENN C TIOMOLIBIO BBIHECEHUS
3a CKOOKHM OOILIEro MHOXHTENs, TPYNIUPOBKH CJaraéMblX, MNPUMEHEHUsS (HOpMyIl
COKpAIEHHOI'0 YMHOKEHHS.

[IpumensTh npeoOpa3zoBaHUs MHOTOUYIEHOB JUIsl PEUICHUs PA3IUYHbIX 33134 U3
MaTEMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATbHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM € HATypaJbHBIMM IOKA3aTEISAMH IS
peoOpa3zoBaHUs BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pewrars nuHeliHbIE YpaBHEHUS C OJJHOW MEPEMEHHOM, IPUMEHSS IpaBUjla Iepexoaa
OT UCXOJHOTO YPAaBHEHUS K PABHOCHIIBHOMY eMy. [IpoBepATSH, ABISETCS JIU YACIIO KOPHEM
YpaBHEHUS.

[IpumeHaTh rpaduyeckue METOAbl NPU PEHICHUH JIMHEWHBIX YPaBHEHUM U HUX
CUCTEM.

[TonGupath npuMepsl Nap YUCell, SABISIOIUXCS PEIICHUEM JIMHEHHOTO YpaBHEHHUS C
IBYMs IIEPEMEHHBIMU.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JUHEHMHOrO ypaBHEHHS C JABYMS
MEPEMEHHBIMHU, MOJIB3YACh IpaUKOM, IPUBOJUTH PUMEPHI PELICHUS YPABHEHHUS.

Pemars cucremsl IByX JUHEHWHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU, B TOM YHCIIE
rpaguyecku.

CocTaBisaTh ¥ pelIaTh JUHEMHOE YPABHEHUE UM CUCTEMY JINHENHBIX YPaBHEHHI 1O
YCJIOBHIO 3a7]a4i, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJa4M IOJTyYEHHBIH
pe3yJbTar.

DyHKUNHA

N300pakaTh Ha KOOPAWHATHOW NPSMOW TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3aIIMCHIBATh YMCIIOBBIE NPOMEKYTKH Ha
anreOpandecKoMm sI3bIKe.
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OtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJAMHATaM, CTPOUTh
rpaduku muHEeHbIX GyHKUMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuckIBaTh ¢ MOMOIIBIO (DYHKIIUI M3BECTHBIE 3aBUCMMOCTH MEXK]y BEIMYMHAMU:
CKOpPOCTb, BpEMS, PaCCTOSHHE, LIEHA, KOJIMYECTBO, CTOMMOCTh, MPOU3BOIUTEIBHOCTb,
BpeMsl, 00BEM pabOTHI.

Haxonuthb 3HaueHne PyHKIIMU 1O 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cmnocod MpeacTaBlIeHUs U aHaluM3a WHGOpMAIUH,
U3BIIEKATh U HMHTEPIPETUPOBATH MHGPOPMAIUIO U3 TpadUKOB peaibHBIX MPOLIECCOB U
3aBUCHUMOCTEMN.

K koHIy 00yueHus B 8 kjacce oOy4aronIMiics MOJYYHUT CIAEAYIOIINUE MPEAMETHBIC
pPEe3yJbTaTHI:

YucJia ¥ BIYMCICHUSA

Hcnonp30BaTh HaYAJIBHBIE NPEACTABIEHUS O MHOKECTBE JIEWCTBUTEIBHBIX YUCET
JUISl CPABHEHMsI, OKPYTJICHUS W BBIYMCICHUN, W300pakaTh JCHCTBUTEIbHBIE 4YHUCIA
TOYKaMH Ha KOOPAMHATHOM IIPSMOM.

[IpumeHsaTh OHATHE apU(PMETUUECKOTO KBaJAPATHOTO KOPHSI, HAXOUTh KBaJIpaTHbIC
KOpDHHU, UCIOJIb3ys NpH HEOOXOJIUMOCTH KaJbKYJSATOP, BBHIMNOJHATH MPeoOpa3oBaHUs
BBIPAKEHUH, COJIEPKALLINX KBAJAPATHBIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEH.

Hcnonp30Bath 3amucu OOJBIINX U MAJIBIX YHCENl C TOMOIIBIO AECATUYHBIX Ipo0el u
crernenei uncina 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh NOHATHE CTENEHHU C LIEJIBIM MOKAa3aTEeNEeM, BBIIOJIHATH IPEe0Opa30BaAHUS
BBIPAKEHNN, COAEPKAIIMX CTENIEHHU C LEIbIM MOKA3aTENEM.

BBINONHATE TOXKAECTBEHHBIE NPEOOpa3oBaHUs PALMOHAIBHBIX BBIPAXKEHUN Ha
OCHOBE NMPaBUJI ACHCTBUI HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumensaTy npeoOpa3oBaHUsI BBIPAKEHUHN JUIsI PEIICHUS PA3IMYHBIX 3a7a4 U3
MAaTEMATUKH, CMEKHBIX [IPEIMETOB, U3 PEATIbHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHeEVHBIE, KBaJpaTHbIE YpPaBHEHUS U PpALMOHAIbHBIE YpPaBHEHMUS,
CBOJISIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C IByMS IIEPEMEHHBIMU.

[IpoBoauTh MpOCTEUIINE HUCCIEAOBAHUS YPAaBHEHUW M CHUCTEM YPaBHEHUM, B TOM
YUCJie C TNPUMEHEHHEM TpapUUeCKUX TMPEACTaBICHUN (yCTaHABIMBATh, HUMEET JIH
YpaBHEHUE WM CUCTEMA YPAaBHEHUMN PEILICHHUs], €CTTU UMEET, TO CKOJIBKO, U MpOUee).

[lepexoauTh OT coBeCHOU (HhOPMYITUPOBKH 3a7aud K €€ anredpandyecko Moaenu ¢
ITIOMOUIBI0 COCTABJICHUSI YPABHEHUS WM CHUCTEMBl YPAaBHEHUM, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y ITOJTYYEHHBINA PE3YIIbTAT.

[IprMeHATh CBOMCTBA YHCIIOBBIX HEPABEHCTB [JISl CPABHEHHUS, OLIEHKH, DPEIIaTh
JIMHEWHBIC HEPABEHCTBA C OJHOM TMEPEMEHHOW W WX CHUCTEMBbI, JaBaTh rpadUuecKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU
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[lonumath © UCMONB30BaTh (DYHKUMOHAIBHBIE TOHATUS M S3bIK (TEPMUHBL,
CUMBOJIMYECKUE 0003HAUCHHUS ), ONIPEENATh 3HaUCHUE (PYHKIIMH IO 3HAYEHUIO apTyMeHTa,
onpeaensaTh CBOMCTBA (YHKIIMHU 110 €€ TpaduKy.

Ctpouts rpaduku 3J1eMEeHTapHBIX (GYHKIIUA BUIA:

y=k/x, y=x% y=x,y = |x|, y = VX, OIIHCBIBATb CBONCTBA YHCIOBON (YHKIHH IO &
rpaduKy.

K xoniy o0yuyenus B 9 kjacce oOy4arouiuiicss MOJIy4YUT CIEAYIOIINE MPEIMETHBIC
pE3yNbTATHI:

Yuciia 1 BbIYMCTICHUS

CpaBHHBAaTh U YIOPSI0YMBATh PALIMOHAIBHBIE U UPPALIMOHAIbHBIE YHCIIA.

BoimonusaTe apudmernueckue OEHCTBUS C PALMOHAIBHBIMU YHCIAMHU, COYeTas
YCTHBIE U MUCbMEHHBIE TPUEMBI, BBITIOJHATH BEIYMCIICHUS C HPPAIMOHATBHBIMHA YU CIIAMH.

Haxonuth 3HaueHHs] CTENEHEN C LeJIbIMU TOKAa3aTelsIMU U KOpPHEH, BBIUUCIATH
3HAYEHHUS YUCIIOBBIX BBIPAKEHUM.

OKpyTasTh NEHCTBUTENIBHBIE YUCIIA, BBITOIHATE IPUKUJIKY PE3YJIbTaTa BEBIYMCICHHM,
OLICHKY YMCJIOBBIX BBIPAKEHUU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE M KBaJgpaTHBIC YpaBHEHUS, YPAaBHEHMs, CBOIAIIMECS K HUM,
npocTeiire ApoOHO-palMOHATIbHBIE YPABHEHUS.

Pemate cucteMbl JBYX JIMHEWHBIX YPAaBHEHHUW C JIBYMs IEPEMEHHBIMU U CHCTEMBI
JBYX YpaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE SIBISETCS JIMHEHHBIM.

PemaTe TeKcTOBBIE 3a/aun anredOpanvyecKuM CocOOOM C MOMOIIbIO COCTABJICHHUS
YpaBHEHUS WM CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBoauTh mpoCTEHIINE WCCIECTOBAHNUS YPAaBHEHWW M CUCTEM YPABHEHHU, B TOM
Yyyclie ¢ MNPUMEHEHHEM TIpapUUecKuX MpeACTaBICHUN (yCcTaHABIMBaTh, HMMEET JIH
YpaBHEHUE WM CUCTEMA YPAaBHEHUI PEIICHHUs], €CTTU UMEET, TO CKOJIBKO, U MPOYEe).

Pemarb nuHeliHble HEPABEHCTBA, KBaJApaTHbIE HEPABEHCTBA, N300paXxaTh pelIeHHE
HEPaBEHCTB HA YMCJIOBOM MPSIMOi1, 3alIMCHIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Pemate cucTteMbl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIFOYAOLIUE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaThb pELICHHE CHCTEMbl HEPABEHCTB Ha YHCIIOBOU
IIPSAMO#1, 3aIIMCHIBATh PEIICHHUE C TOMOIIBIO CHMBOJIOB.

Hcronbs30BaTh HEPABEHCTBA MIPU PELICHUH PA3JUYHbIX 3a7a4.

DyHKIUU

Pacno3naBate (QyHKUMM W3y4Y€HHBIX BHIOB. [loka3piBaTh CXEMAaTHYECKH
PacIoIOKEHUE Ha KOOPJUHATHON IOCKOCTH TpadukoB GyHKIUN Buaa: y = kx, y = kx +
b,y =4ki,y=ax2 + bx + ¢, y = x°, y = VX, y = |x|, B 3aBHCHMOCTH OT 3HaYCHHil
K03((PUIIMEHTOB, ONUCHIBATH CBONCTBA (DYHKIIMA.

Ctpouth W wu300pakaTh cXeMaTU4YeCKU TrpaduKu KBAJAPATUUYHBIX (DYHKIIMM,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIUH MO UX Tpadukam.

Pacnio3naBaTh KBagpaTHUyHyl0 (QyHKUMIO 1O ¢opMyJie, NPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, (PU3UKU, TEOMETPHUU.

YucJi0BbIe NMOCIEA0BATEILHOCTH M IIPOrPeCCHH
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Pacro3naBath apu(METHUECKYI0O M TE€OMETPHUUYECKYI0 MPOTPECCHU MPH Pa3HbIX
croco0ax 3a7aHusl.

BbINONMHATE BHIYMCIIEHUS C UCTIONBb30BaHUEM (GOpMYI N-T0 WieHa apuPpMETHIECKOM
U T€OMETPUYECKON MPOTrpeccuit, CyMMbI IEPBBIX N YJICHOB.

N300paxxaTs 4eHbI MOCIEI0BATENILHOCTH TOYKAMHU Ha KOOPJIUHATHOM TJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMH IMOCIEAOBATEILHOCTSIMU, B TOM YHCIIE
3a/layy U3 peaybHON KU3HU (C UCIIOJIb30BAHUEM KAIBKYJISATOPA, IU(POBBIX TEXHOJIOTUH).

CUCTEMA ONIEHUBAHMSA YYEBHOI'O ITIPEJIMETA «MATEMATHUKA»

VYyutenb OLIEHUBAET 3HAHUS U YMEHHS y4YallUXCSl C YYETOM UX WHIWBHUIYAIbHBIX
OCOOEHHOCTEM.

1. Conmepxanue u 00bEM Marepuana, IMOJJIEKAIEIO MPOBEPKE, ONpenesnsercs
nporpammoii. IIpu mpoBepke yCBoeHUsI MaTeEpHUaia HY’KHO BBISBIIATH ITOJIHOTY, IPOYHOCTH
YCBOCHMS YYAIIUMHCS TEOPUHM M YMEHUS NPUMEHATH €€ Ha IPAKTHKE B 3HAKOMBIX M
HE3HAKOMBIX CUTYaLHSIX.

2. OCHOBHBIMH (pOpMaMU IPOBEPKU 3HAHUN U YMEHHUH y4allluXcsl 0 MaTeMaTuKe
ABJIIIOTCS MMCbMEHHAs! KOHTPOJIbHAsA paboTa U yCTHBIH OIpocC.

IIpu o1ieHKE NMCBMEHHBIX ¥ YCTHBIX OTBETOB YUUTEND B IIEPBYIO 0YEPEb YUUTHIBACT
IIOKa3aHHbIE yYallMMHUCS 3HaHUS W yMmMeHHdA. OLEHKa 3aBUCUT TaKXe OT HaIU4Us U
XapaKTepa MOrPEelIHOCTEH, JOMYIIEHHBIX YYallUMUCA.

3. Cpenu NOTpPEIIHOCTEH BBIIENSAIOTCA OMMOKKM W HegoueThl. llorpemHocTtsb
CUMTAETCs] OLIMOKOH, €CIM OHa CBHJETEIbCTBYET O TOM, YTO YYEHUK HE OBJajel
OCHOBHBIMHU 3HAaHUSIMHM, YMEHUSIMH, YKa3aHHbIMU B nporpamme. K Heoueram oTHoOCATCS
MOIPEIIHOCTH, CBUACTENBCTBYIOIIUE O HEIOCTATOYHO IIOJJHOM WM HENOCTATOYHO
MIPOYHOM YCBOEHHWU OCHOBHBIX 3HAaHUHW M yMEHUH WM 00 OTCYTCTBMM 3HAHWM, HE
CUMTAOLIMXCS B IPOrpaMMe OCHOBHBIMH. HeroueraMu Takke CYUTAIOTCA: TOIPEIIHOCTH,
KOTOpbIE HE IPUBEIM K HCKAKEHHUIO CMBIC/IA IOJYYEHHOTO YYEHHMKOM 3aJaHds WA
crocoba ero BBINOJHEHUS; HEaKKypaTHas 3alKich; HEOPEKHOE BBINOJIHEHHUE 4YepTeka.
['panuna Mexnay ommOKaMy U HEIOUYETaMU SBJISIETCS B HEKOTOPOW CTENEHU YCIOBHOM.
[Ipu omHuMX OOCTOATENBCTBAX JOMYIIEHHAs YyYallUMHCS [OTPEIIHOCTh MOXKET
paccMaTpuBaThCS YUUTEIEM KaK OINOKa, B IPYroe BpeMsi U IPU APYTrux 00CTOSITENbCTBAX
— KaK HeJI0YeT.

4. 3apgaHus [ YCTHOTO M IHCBMEHHOIO ONPOCA Y4YaIIMXCS COCTOAT U3
TEOPETUYECKUX BOMPOCOB M 3ahad. OTBET Ha TEOPETHYECKUU BONPOC CUUTAETCS
0e3yNnpeyHbIM, €CIIM IO CBOEMY COJEPXKAHUIO MOJHOCTbIO COOTBETCTBYET BOIPOCY,
COJIEPKUT BCE HEOOXOAMMBbIE TeopeThueckue (akTbl s 0OOCHOBAHHBIE BBIBOBI, & €rO
U3JI0)KEHWE W TIMChMEHHAs 3allliChb MaTEeMaTHYEeCKM TPAMOTHBI W OTJIMYAIOTCS
MOCJIEIOBATEIbHOCTBI0 U aKKypaTHOCTbIO. Pelienue 3agaun cuuTaeTcs: Oe3ylnpeyHbIM,
€ClId TpaBWJIbHO BbIOpAaH CHOCOO pelIeHHs, CaMO pEUIeHHE COMPOBOXKIAETCS
HEOOXOMUMBIMU  OOBSICHEHUSIMH, BEPHO BBINOJHEHbl HY)KHbIE BBIYMCICHUS U
npeoOpa3oBaHus, MOJYyYEH BEPHBIH OTBET, IMOCIEJOBATEIbHO U aKKypaTHO 3alHCaHO

peuICHucC.
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5. OneHka OTBETa y4aImerocs mpu yCTHOM W MUCHhbMEHHOM OIPOCE MPOBOJUTCS 1O
NATHOAJUTPHON CHCTEME, T. €. 3a OTBET BBICTABISETCS OAHA M3 OTMETOK: 1 (Iioxo), 2
(HEYIOBJIETBOPUTEIIHHO), 3 (YIOBIECTBOPUTEILHO), 4 (XOpOI1I0), 5 (OTIUYHO).

6. YuuTenb MOXET MOBBICUTH OTMETKY 32 OPUTHMHAIBHBIA OTBET Ha BOIPOC WIIU
OPUTHHAIFHOE  pEIICHWE  3a7add, KOTOphIE  CBUACTEIBCTBYIOT O  BBICOKOM
MaTeMaTHYECKOM Pa3BUTHH yYaIIerocs; 3a pelieHne 0ojee CIOKHOW 3a/1adyl UITH OTBET
Ha OoJyiee CIOXHBIA BOMPOC, MPEMIOKEHHBIC YyUYalleMyCs JIOMOJHHUTEIBHO TOCIe
BBITIOJTHCHHSI IM 3aJ[aHUH.

Kputepun ommbok.

K rpyObiM ommbkam OTHOCATCS OIIMOKH, KOTOpbIe OOHApYKMBAaIOT HE3HAHUE
ydarmumucs ¢GopmyJl, MpaBujl, OCHOBHBIX CBOMCTB, TEOPEM U HEYMEHHUE UX MPUMEHSITH;
HE3HaHWE NPUEMOB pEIICHUs 3aJad, pacCcMaTpUBAEMbIX B Y4YEOHUKAX, a TaKxKe
BBIYMCIIUTENbHBIE OTUOKHU, €CITH OHU HE SIBJISIOTCS OMMCKOM.

K HerpyObIM omuOKkaM OTHOCSITCS: TOTEpsl KOpHS WM COXpPaHEHHWE B OTBETE
MIOCTOPOHHETO KOpHS; OTOpachiBaHuEe 0€3 OOBSICHEHUH OJTHOTO M3 HUX U pPaBHO3HAYHbIE
UM.

K HemoueTaM OTHOCATCS: HEpAMOHAIIBHOE PEILICHHUE, OMMCKH, HEAOCTATOYHOCTD WIIH
OTCYTCTBHUE MOSICHEHU, 000CHOBAHUH B PEIICHUSIX.

OneHka yCTHBIX OTBETOB YUYaIIUXCA.

OTBeT OLICHUBAETCSI OTMETKOM «5», €CIIN YUCHUK:

[ IIOJIHO PACKPBUI COAEpXkKAaHHE MaTepuana B 00beMe, IPEeIlyCMOTPEHHOM
MporpaMMoil U y4eOHUKOM, W3JIOKHII MaTepual rPaMOTHBIM SI3bIKOM B OMNpEIeTICHHON
JIOTUYECKOM MOCJIEN0BATENBHOCTH, TOYHO UCIOJIB3YSl MATEMATUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY; TPABWJIBHO BBIIOJHWI PHUCYHKH, YEPTEXH, TpapUKHU, COMYTCTBYIOIIHE
OTBETY;

[ [IOKa3ajl  yMEHUE  WIUIIOCTPUPOBATH  TEOPETHYECKHE  IOJIOKEHUSA
KOHKPETHBIMU IIPUMEPAMH, IPUMEHATH HMX B HOBOM CHUTyallMd IPU BBIIOJIHEHUU
IIPAKTUYECKOIO 3aJaHNs;

[ IIPOACMOHCTPUPOBAl  YCBOCHHE paHEe M3YYEHHBIX COIYTCTBYIOIIUX
BOIPOCOB, COPMUPOBAHHOCTH U YCTOWYMBOCTD UCIOIB3YEMBIX ITPU OTPAOOTKE YMEHUH U
HAaBBIKOB;

[] OTBEYAJl CAMOCTOSITENIbHO 0€3 HAaBOJSALIMX BOIMPOCOB y4uuTENs. BO3MOMKHBI

OJIHa — JIB€ HETOYHOCTH MPU OCBEIICHUH BTOPOCTEIICHHBIX BOIPOCOB WJIM B BBIKJIAIKAX,
KOTOPBIC YYEHHUK JIETKO UCTIPABUJI IO 3aMEUAHHIO YUUTEIS.

OTBer oOlLEHUBAaeTCS OTMETKOM «4», €Cau OH YAOBIETBOPSET B OCHOBHOM
TpeOOBaHUAM Ha OLEHKY «5», HO IIPU 3TOM UMEET OANH U3 HEJOCTATKOB:

O B U3JIOKEHUM JOMYIICHBI HEOOJbIIME MPOOeabl, HE HCKA3HUBIIUE
MaTE€MaTHYECKOE COJICP>KaHUE OTBETA;
O JOIYIIEHBI OJIMH — JBA HEI0YETa MPU OCBEIIEHUH OCHOBHOI'O COJEPKAHUS

OTBCTA, UCIIPABJICHHBIC 110 3aMCYAHWUIO YHHUTCIIA,
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[ JOMyIIeHbl omuOka win Ooyee JABYX HEIOYETOB IMPH OCBEIICHUHU
BTOPOCTEIIEHHBIX BOIIPOCOB WJIM B BBIKJIAJKaX, JIETKO HCIIPABJICHHBIE 110 3aMEYaHUIO

YUUTCIILA.
OTtmMmeTKa «3» CTaBUTCS B CICAYIOIHUX ClIydasax:
O HCIIOJIHO HJIM HCIIOCJICAOBATCIIBHO PACKPBITO COACPIKAHUC MATCpHAJIda, HO

MOKa3aHo oOlee MOHMMAaHUE BOMPOCa M MPOJAEMOHCTPUPOBAHBI YMEHUS, TOCTATOYHBIE
JUTSI TaJTbHEHIIIET0 YCBOCHMSI POTPAaMMHOI0 Matepuaia (onpeeiaeHHbie « TpedoBaHusIMU
K MaTeMaTH4€CKOM MOATOTOBKE YUAILIUXCS»);

[ UMEJHCh 3aTPyJHEHUS] WU JOMYUICHBl OIIUOKU B OMPEICICHUN MOHATHUH,
MCIIOJIb30BAaHUU MAaTEMAaTUYECKOW TEPMUHOJIOIMH, YEPTEXKaX, BBIKIAIKAX, UCIIPABICHHbIE
MIOCJIE HECKOJIbKMX HABOSALIMX BOIPOCOB YUHUTEIIS;

[ YUYEHHK HE€ CIPABUJICA C NPUMEHEHHEM TEOPUU B HOBOM CUTyallMd IpH
BBINIOJIHEHUH MPAKTUYECKOrO 3aJlaHWs, HO BBINOJHWI 3aJaHusl 00513aTE€JIbHOTO YpPOBHS
CJIOKHOCTH I10 JAHHOU TEME;

[ OpU 3HAaHUM TEOPETUYECKOTO MaTepHajla BBISBICHA HENOCTATOYHAs
c(OpPMUPOBAHHOCTh OCHOBHBIX YMEHHUI U HaBBIKOB.

OtMmeTKka «2» CTaBUTCS B CIECIYIOUIUX CIydasX:

0 HC PAaCKPBITO OCHOBHOC COJACPIKAHNUC yqe6H0ro MaTcpuaja,

0 O6Hapy>K€H0 HC3HAHNC HWJIKM HCIIOHUMAHHUC YUYCHHKOM OoNbIIEH WIIH
HanOoJee BaXKHOM YacTu y‘-I€6HOFO MaTcpuaja,

0 AOITYIICHBI OINOKH B OIIpCACIICHNHA HOHHTHﬁ, Inpn HCIOJb30BaAHUU

MaTeMaTHUYCCKOMN TCPMHUHOJIOTMHU, B PUCYHKAX, YCPTCIKAX WA FpaCI)I/IKaX, B BBIKJIAJKaxX,
KOTOPBIC HC UCIIPABJICHBI ITOCJIC HCCKOJIBbKHX HABOAAIIMUX BOIIPOCOB YUUTCIIA.

O1eHKa MUCHbMEHHBIX pa0OT ydaluxcs.
OtMmeTKa «5» CTaBUTCS, €CIIH:

O paboTa BBITIOJIHEHA TIOJIHOCTHIO;

O B JIOTUYECKUX PACCYKICHUSAX M OOOCHOBAHMM PEIICHUS HET IpoOesioB U
OIMOOK;

O B PCIICHUH HET MaTeMaTHYeCKUX OIMMOOK (BO3MOXHA OJHA HETOYHOCTb,

OTIMCKa, HE SIBJISIOIIASACS CICACTBUEM He3HAHUS WM HEITOHUMAaHUS y9eOHOT0 MaTepHaia).

OtMmeTka «4» CTaBUTCS, €CIU:

[] paboTa BBHINIOJIHEHA TIOJHOCTBIO, HO OOOCHOBAHHUS IIIaroB PEIICHUS
HEJIOCTATOYHBI (€CIM yMEHHUE OOOCHOBBIBATh PACCYXKIEHUS HE SIBIISJIOCH CHEIUaTIbHBIM
00BEKTOM MTPOBEPKH);

] JOMYIIeHa OJlHAa OIIMOKa WJIM JBa-TPU HEJI0YeTa B BBIKJIAJIKaX, PUCYHKaX,
yepTekax Wi rpaukax (€ciau 3T BUABI padOThl HE SBJSUIMCH CIIEHUATBHBIM 00bEKTOM
MIPOBEPKH).

OtMmeTKa «3» CTaBUTCS, €CIIU:

O JOMyIIeHbl OoJiee OMHOW OMHMOKM WM OoJjiee NBYX-TPEeX HEIOYETOB B
BBIKJIQJIKAX, YepTEkKaxX Win rpadukax, HO ydaniuics BiajaeeT 00s13aTeIbHBIMA YMEHUSIMU
T10 ITPOBEPSIEMOU TEME.

OtMeTKa «2» CTaBUTCS, €CIIU:
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[ JIOTYIIEHBI CYIIECTBEHHBIE OLIMOKH, TOKA3aBILKE, YTO YUAIIUNUCS HE BIaI€eT
00s13aTeIbHBIMA YMEHUSIMU T10 TAHHOW T€ME B TIOJTHOU Mepe.

OneHka TeCTOBBIX paboOT ydaluxcsl.

OtmMmeTKka «5» CTaBUTCS, €CU: ydanuics BeImoaHua BepHo 90-100% paboTsl.
OtmMmeTka «4» cTaBUTCS, €CIU: ydauuics BepHO BeIMOIHMI 70-89% paboThl.
OtmeTka «3» cTaBUTCS, €CIU: ydauuics BepHO BIMOIHIIT 50-69% paboThl.
OTmeTKa «2» CTaBUTCS, €CIU: yJaluics BIMoaHmI MmeHee 50% paboThl.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 06PA30BATEILHBIC
padoThI padoThl pecypes
1 Yucna u BeuKMCieHUs. PalinoHanbHbIe 23 ) 0 bubnuotexa [JOK
quciia https://m.edsoo.ru/7f415690
bubnuorexa [IOK
2 AnrebpanuecKue BEIPAKCHHS 32 2 0 https://m.cdsoo.rw/7f415590
bubmnoreka IIOK
3 YPaBHCHHS U HEPABCHCTRA 20 1 0 https://m.edsoo.ru/7f415b90
bubmnoreka IIOK
4 Koopunatst u rpaguku. @ynim 21 ! 0 https://m.edsoo.ru/7f415b90
bubnuorexa [IOK
5 IlosTopenne u 0bobuenne 6 ! 0 https://m.edsoo.ru/7{415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 7 0
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8 KVIACC

Ne i/

10

HanmenoBaHue pa3iesioB U TeM
NPOrpaMmblI

Yucna 1 BEIUKUCICHUS. KBa,Z[paTHI)Ie KOPpHHA

Uwncna u BerauciaeHus. CTeneHs ¢ OEJIbIM
IIoKa3arcjieM

AnrebpanyecKe BEIPaKCHUS.
KBanpaTHbiii TpExwieH

AureOpanyeckue BbIPOKCHUSL.
Anrebpanueckas 1poob

YpaBHeHus u HepaBeHCTBA. KBagpaTHbie
YpaBHEHUSA

VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI
ypaBHEHU I

VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa
@yHkMKM. OCHOBHBIE IOHSTHS
Oynkuuu. Yncnossle GyHKIUN

[ToBTOpEHue u 060061IEeHNE

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

16

14

15

13

12

102

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

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

bubnuoreka [{OK
https://m.edsoo.ru/71417af8

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

bubmuoreka [{OK
https://m.edsoo.ru/71417af8

bubmuoreka [{OK
https://m.edsoo.ru/71417af8

bu6nmorexa LIOK
https://m.edsoo.ru/71417af8

bu6nmorexa LIOK
https://m.edsoo.ru/71417af8
bubanoreka LIOK
https://m.edsoo.ru/7f417af8

bu6nunorexa LIOK
https://m.edsoo.ru/71417af8
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3jiesioB U TeM K n (undposbie)
B NMPOrpamMMbl Bcero 0;1 TPOJBHbIC I%aKTquCKHe o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecype
1 Uucna u Berunciienus. JlelicTBUTENbHEBIC 5 1 0 bubnuorexa [JOK
yucia https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
2 DyHKIY 22 ! 0 https://m.edsoo.ru/7f419d08
3 YpaBHEHHUS 1 HEPABEHCTBA C OJJHOM 19 1 0 bubnuorexa [JOK
IIEPEMEHHON https://m.edsoo.ru/7f419d08
5 YpaBHEHUS 1 HEPABEHCTBA C JIByMSI 19 1 0 bubnnoreka [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
5 YucnoBbie MOCIIEI0BATEILHOCTH 17 1 0 https://m.edsoo.ru/7f419d08
6 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 20 1 0 bu6mmoreka [IOK
3HAaHUHI https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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HPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

» Anre6pa, 8 kmacc/ lopodeer I'.B., CyBoposa C.b., byaumosud E.A. u apyrue,
AxkimmonepHoe obmiectBo «M3marensctBo «lIpocBenienue»

» Anrebpa, 9 kiacc/ Jopodees I'.B., CyBoposa C.b., bynumosuu E.A. u apyrue,
AximonepHoe obuiectBo «M3aarensctBo «lIpocBerienue»

» Anrebpa, 7 kiacc/ Jopodees I'.B., CyBoposa C.b., bynumosuu E.A. u apyrue,
AximmonepHoe obmiectBo «M3marensctBo «lIpocBenienue»

* MaTemaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK, 7 Kiacc/ MakapbIueB
O.H., Munarok H.I'., HemkoB K.U. u apyrue; nox pen. Temsxosckoro C.A.,
AxknmonepHoe obmectBo «M3aarenseTrBo «lIpocBemenne»

* Maremartuka. Anrebpa: 8-i kiacc: 0a30BbIi ypOBEHB: yUeOHHUK, 8 Kiacc/ MakaphiueB
I0.H., Munmrox H.I'., Hemikos K.W. u npyrue; nox pen. TensikoBckoro C.A.,
AxknuonepHoe obuectBo «M3aarenscTBo «lIpocBemenre»

* Maremartuka. Anrebpa: 9-i kiacc: 0a30BbIl ypOBEHb: yUeOHUK, 9 kiacc/ MakapbiueB
I0.H., Mungrok H.I'., Hemikos K.W. u npyrue; nox pen. TensikoBckoro C.A.,
AxunonepHoe o6mectBo «M3narensctBo «IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Maramatuka. Anrebpa: 7-9-e kiaccol: 0a30BbIil YPOBEHB: METOIUYECKOE ITOCOOHE K
MpeAMETHON JTUHUHU yueOHUKOB 1o anreope FO.H.Makapsiues, H.I'.Musnioxk,
K.1.HemkoBa u ap. - Mocksa: [Ipocsemenune, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://lesson.edu.ru/

https://resh.edu.ru

https://www.yaklass.ru

https://skysmart.ru

http://fipi.ru/

https://interneturok.ru/
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JIuct cormacoBanus k qoxkymenty Ne 27 ot 03.11.2023
Nunumarop cornacoanus: lamceraunosa @./1. upekrop
CornacoBanne nauuuposano: 03.11.2023 09:12

Jluer coryiacoBaHus Twun cormacoBaHus: mocjieaoBaTre/ibHOC
N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust
CiTMoxmucano
1 [lamcernunoBa @. /1.

03.11.2023 - 09:12
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