


AnreOpa sBIS€TCS OJHMM U3 ONOPHBIX KYpPCOB OCHOBHOTO OOUIETO
oOpa3oBaHus: OHa 00ECIIEYUBAET U3yUCHUE IPYTUX JTUCHUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO JIJIs
MIPOJIOJDKEHUS 00pa30BaHUs M B TIOBCEIHEBHOM XU3HU. Pa3BuTHe y o0ydarommxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOXKIACHUN € CYITHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUs] MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJI€ W OOIIECTBE, POJIM MATEMATHYECKOTO MOJCIMPOBAHUS B HAYyYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEeOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JICUCTBHUSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreurnBacT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYaIOIMUXCSA: OHU UCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE pacCyXXJeHusi, 0000IIeHe U KOHKPETU3aIlNIo, a0CTparupoBaHue u
aHanoruto. OOywyeHue  anreOpe  mpeanosiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSATEILHON  JACATEIBPHOCTH OOYYaIONMUXCs, T03TOMY CaMOCTOSATEIBLHOES
peIIeHHE 3a7a4 SABIISICTCS peaan3annuei eI TeTbHOCTHOTO MTPUHITUIIA OO YICHHS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
oO1ero oopa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COAEP)KATEIHbHO-METOIUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUSN», « ANTeOpandyecKkue BhIpAKEHUSY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkmumy. Kaxkmas w3 3THX coaepkaTelbHO-METOIMISCKIX
JUHUHN pa3BUBAETCS HA MPOTHKEHUHU TPEX JIET U3YUEHUS Kypca, B3aMMOICHCTBYS C
JpYrUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOIUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpammy ydeOHOro Kypca «Auredpa» BKIIOYCHBI
HEKOTOpPBIE OCHOBBI JIOTHKH, TPEACTABICHHBIC BO BCEX OCHOBHBIX pas3feiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOIO  MareMarthudeckoro si3pika. ComepkaTtenbHONH |
CTPYKTYPHOUM OCOOEHHOCTBIO Yy4yeOHOTO Kypca «Aunredpa» SBISIETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conepxkanne JnuHUM «UuWCia W BBIYHCICHHUS» CIY)KUT OCHOBOW IS
TATbHEHIIETO M3yYCeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIHUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJrOPUTMaMHU, a
TaK)Ke MPHUOOPETCHHUIO MPAKTHUYECCKUX HABBIKOB, HEOOXOIUMBIX JIJISl TIOBCETHEBHON
JKU3HU. PazBuTHe MOHATHSA O YUCJIE HA YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAIMOHAJIBHBIMM W HUPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM
MPEJICTAaBJACHUN O JIEMCTBUTEILHOM YMCIE. 3aBEpPIICHHUE OCBOCHHS YHCIIOBOU
JIMHUY OTHECEHO K CpeHeMy 001eMy 00pa3oBaHHMIo.

Copeprkanue nByX anreOpandecKux JIMHAN — « AJreOpandecKe BhIPAKEHUSD)
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS



MaTEeMaTHUYeCKOro amnmapara, HeOOXOAMMOIo ISl pelieHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M NPAKTUKO-OPHUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 001iero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYyHNIUPYETCs BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEJEH, ONMUCAaHUS MPOLIECCOB U
ABJICHMA peanpHOro Mupa. B 3agaunm oOydeHus ainreOpe BXOIAT TaKXKe
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIWMOTO, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, M OBJAJCHUE HaBbIKAMU
JNeAYKTUBHBIX paccyxaeHuid. [Ipeodpa3oBaHue CUMBOJIBHBIX (POpM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHUSI, CIOCOOHOCTEN K MATEMaTHYECKOMY TBOPYECTBY.

Coneprkanre QyHKITMOHATBHO-TPAPUIECKON JTHHUY HAIEICHO Ha TOJYyICHHE
0Oy4aroUMHUCs 3HAHUNM O (QYHKIUSX KaK Ba)KHEHIIEH MaTeMaTUYECKOW MOJEeH
JUIsL OTIMCAHUS U UCCIIEIOBAHUs Pa3HOOOPa3HbIX MPOLIECCOB U SBJICHUN B MIPUPOJIE
u odmectBe. M3yueHune martepuana crocoOCTBYeT pPa3BUTHIO Yy OO0y4aroluxcs
YMEHUS UCTIOIb30BATh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yuyeOHOMYy IIaHy B 7-9 Kjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COACpPKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHS U
HEPABEHCTBA», « DYHKIIUN.

Ha usyuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce
— 102 ygaca (3 gaca B Henento), B 8 kimacce — 102 gaca (3 waca B Hezneno), B 9
kiacce — 102 yaca (3 yaca B Hefieui0).



COAEPXAHUE OBYYEHUA
7 KIIACC

Yucsia ¥ BIYMCICHUSA

Hpobu OOBIKHOBEHHBIE M JECCSATUYHBIC, IMEPEXO0Jl OT OAHOW (opmbl 3amucu
npobeit k apyrod. [loHsTHe panuMOHAJIBHOIO 4YHCHA, 3alKCh, CpPAaBHEHUE,
yOOPSAJOYMBAHUE  pPAlMOHAJBHBIX  YHcel.  ApudmeTnueckue  JACUCTBUS €
palMOHAIIBHBIMA 4YKCJIaMHU. PelieHue 3amad U3 peanpHOM INPAKTUKU HA YacTH, HA
Ipoowu.

Crenenb ¢ HaTypallbHBIM TIOKa3zaTelieM: ONpelesieHue, Mpeodpa3zoBaHue
BBIPOKEHUI HA OCHOBE OIpPECNICHMs, 3aMuch OoybIIMX yucend. [IpoleHThl, 3amuch
MPOLIEHTOB B BHUJE APOOM M JpoOW B BHJE MPOLEHTOB. TpU OCHOBHBIE 3aJayd Ha
ITPOLIEHTHI, PEIICHHE 3aJ1a4 U3 PEaJIbHOM ITPAKTUKH.

[IprMeHenne TPU3HAKOB JEITUMOCTH, Pa3I0KEHUE Ha MHOKUATENIN HATypalbHbIX
qucel.

PeanpHble  3aBUCMMOCTM, B  TOM  uucie  mpsMas W oOparHas
MIPONIOPLIMOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IlepeMeHHBIE, YMCIIOBOE 3HAYECHHUE BBIPAXKEHUs C IEpEeMEHHOU. JlomycTumblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXIy BEIMYMHAMHU B BUJC
dopmyinbl. Beruncnenuss no ¢opmynaMm. IlpeobpazoBanue OyKBEHHBIX BbIpaKEHU,
TOJIECTBEHHO PaBHbIE BBIPAXKEHUS, IPABUIIA MPEOOPA30BAHUS CYMM M MPOU3BEICHU,
MpaBujIa pacKpbITUSI CKOOOK U MPUBENECHUS MOJOOHBIX CIAaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM IIOKA3aTEIIEM.

OnHowiensl U MHOrowieHbl. CreneHb MHorouseHa. CloKeHHe, BBIYUTAHUE,
YMHOXXE€HHE MHOTOWIEHOB. DOpPMYIIbl COKPAIIEHHOTO YMHOKEHUS: KBAJIpaT CyMMBI U
KBaJpaT pasHocTH. Popmysia pa3HOCTM KBAApaToB. Pa3iiokeHWe MHOTIOYJIEHOB Ha
MHOKHTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHUs, INpaBWja MpeoOpa3oBaHUsS YpaBHEHMUS,
PABHOCHJIBHOCTb YPABHEHU.

JIluHentHOEe ypaBHEHHWE C OJHOM NEPEMEHHOM, YMCIO KOPHEU JIMHEUMHOIO
ypaBHEHUSI, PEIICHUE JIMHEHHBIX ypaBHeHHI. COCTaBlIEHHE YPAaBHEHUN MO YCIOBUIO
3agayu. Pemenre TeKCTOBBIX 3a/1a4 C MOMOIIBI0 YPAaBHEHUM.

JIluneiiHOe ypaBHEHHE C JBYMs MEpPEMEHHBIMU M ero rpaguk. Cucrema ABYX
JIMHEHHBIX YpPaBHEHUM C JByMs II€pEMEHHBbIMU. PelieHue cucreM ypaBHEHUU
croco0oM MoAcTaHOBKU. [IpuMepbl pelieHns: TEKCTOBBIX 3a/1ad C MOMOIIbIO CUCTEM
YpaBHEHUM.



DOyHKIUU

Koopaunara toukn Ha mnpsmou. UucnoBsle NpoMexyTKH. PaccrosHue mexny
IBYMsI TOYKAMU KOOPJAMHATHOMN IPSIMOM.

[IpsimoyronbHas cuctema KoopauHat, ocu OX u Oy. Abcuucca u opAMHATA TOUKU
Ha KOOpJAMHATHOM miockocTu. [Ipumepsl rpadukos, 3agaHHbIX popmynamu. UteHue
rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue ¢pynkun. I'padux dpynkinuu. CBoiicTBa
¢ynkuunii. Jluneiinas ¢pynknwus, e€ rpaduk. ['paduk dynkmum y = |X|. ['padudeckoe
pEIIEHNE JTMHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPAaBHECHUM.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPOHUIOMY W HACTOSLIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAM3aLUU €TI0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KEHHII HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOIrO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTEMAaTHYECKOW KyJIbTypOW Kak CpeJICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOIO 0JIaronoJayYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eI0BeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKTepa KOJIOTHICCKUX MPOOJIeM U yTeH UX PEIICHHUS,

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUS, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble ornueckue aAeicTBu:

BBISIBJISITH M XapaKTePU30BaATh CYIIECTBEHHBIC MTPU3HAKA MAaTeMAaTUYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUN MEXAY MOHATUSIMHU, POPMYTUPOBATH OMPEACIICHUS TOHSITHH,
yCTaHABJIMBATh CYIIECTBEHHBI TMPU3HAK KJIACCH(UKAIIMKM, OCHOBAHMS  JIA
00001IIeHNS U CPAaBHEHUSI, KPUTEPUU TIPOBOIUMOTO aHAIIH3A;

BOCIIPUHUMATh, POPMYIUPOBATH U MPEOOPA30BHIBATH CYXKICHUS: YTBEPAUTEIBHBIC U
OTpHUIIaTEeNIbHBIC, €IMHUYHBIC, YACTHBIE U 00IIIHE, YCIOBHBIE;

e BBUIBJISITh MAaTE€MAaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3U W MPOTUBOPEYUS B
dakTax, MaHHBIX, HAONIONEHUAX W YTBEPKACHUSIX, Mpejaratb KPUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYMH;



JIeaTh BBIBOJBI C MCIIOJIb30BAaHNUEM 3aKOHOB JIOTHKH, JACTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUYEHUH, YMO3AKIFOUEHNUN [0 AaHAJIOTHH;
pa3OupaTh JI0Ka3aTeNIbCTBA MATEMAaTHYECCKUX YTBEpKICHMU (TIpsIMBIE W OT
IPOTUBHOIO),  MPOBOAUTH  CAMOCTOSITENIBHO  HECJIOXHBIE  JOKa3aTelbCTBa
MaTeMaTU4YecKuX (HAKTOB, BBICTpPAMBATH APTYMEHTAIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,
BBEIOMPATh CIOCO0O pereHus ydyeOHOW 3amaun (CpaBHUBATh HECKOJBKO BapHAHTOB
pelieHusi, BbIOMpaTh HaubOoiee TNOAXOMAIMA € YYETOM  CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue JeHCTBUSA.
UCIIOJB30BaTh  BOMPOCHl KAk  HMCCIEAOBATEIbCKUM  WHCTPYMEHT  IO3HAHWUS,
bopMyIHpOBATH BOIIPOCHI, bukcupyromme MIPOTUBOPEUHE, npodiemy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh MCKOMOE U JaHHOe, (OpPMHpPOBATH THUIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3UIIUIO, MHEHHUE;
MPOBOAUTE MO CAaMOCTOSITEILHO COCTaBIICHHOMY IUIAHY HECJIOKHBIM IKCIICPUMEHT,
HEOOJIBIIIOE UCCIEJOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YEeCKOro
00bEKTa, 3aBUCUMOCTEH OOBEKTOB MEXIY COOOiA;
CaMOCTOATENbHO  (OPMYJIHPOBAaTH OOOOIICHUS M BBIBOJALI IO pe3yJbTaTaM
MPOBENEHHOTO  HAONIOJIEHUs,  HMCCIECNOBAaHUS,  OIEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IIECHMIA;
MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TMpoliecca, a TaKXKE  BbIJIBUIaTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:
BBISIBIIATH HEJOCTATOYHOCTh U U30BITOYHOCTH MH(GOPMAIINH, JTAHHBIX, HEOOXOIUMBIX
JUISL pEIICHUs 3a/1a4H;
BBIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIUIO
pPa3TUYHBIX BUIOB M (POPM MIPENCTABICHNUS,
BBIOWpATh (OpMy TpeAcTaBieHUs HHPOPMAlUM W WILTIOCTPUPOBATH peEIIacMbie
3a/1a4d CXeMaMu, AuarpaMmaMu, MHOU rpauKoM U MX KOMOUHAIUSIMU;
OIICHUBATh HAAEKHOCTh HH(POPMALINK IO KPUTEPHUSIM, MPEITIOKECHHBIM YUUTEJIEM WIH
c(hOopMyJIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
BOCIIPUHUMATH U (HOPMYITHUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSAMH U IEIISIMH
oOl1lleHHs], SICHO, TOYHO, TPaMOTHO BBIPAXKAaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
MUCHbMEHHBIX  TEKCTaX, JaBaTh TMOSICHEHUS TI0 XOJy pelIeHus 3ajauyu,
KOMMEHTHUPOBATH TOJYICHHBIN PE3yJIbTAT;
B XO0/€ OOCYXIEHHsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
poO0JIeMBI, pelaeMoil 3a/1auu, BhICKa3bIBATh UJICU, HAIICJICHHBIE HA MOUCK PEIICHHUSI,
COTIOCTABJISITh CBOM CYXJCHUS C CYXKJICHUSIMU JPYTMX YYaCTHUKOB JIHAJIOra,



OOHapyXHBaThb pa3IMdle M CXOACTBO TMO3UIMH, B KOPPEKTHON dopme
(dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHS,;

NPEACTABIATh PE3YNbTAThl PELICHUS 3a7auyd, OSKCIEPUMEHTA, HCCIEAOBaHMS,
IIPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (opMaT BBICTYIUIEHHS C Y4E€TOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

MOHMMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW U WHIUBUAYATbHOU PabOTHI
IIPU PELIEHUH YYEOHBIX MaTEMAaTUYECKHX 3a]1ay;

OPUHUMATh 1eJb COBMECTHOM  JAEATENBbHOCTH, IUIAHUPOBATh  OPraHU3aLUIO
COBMECTHOI paboOThl, pacupelensaTh BUABI PadOT, JOroBapuUBaThCs, OOCYXKIATh
IPOLECC U PE3YJIbTAT padOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

y4acTBOBaTh B TPYMNNOBBIX (Qopmax paboTel (0oOcyxaeHus, oOMEH MHEHUSIMH,
MO3rOBBIE€ IITYPMBbI U JIPYTHE), BBIIOJIHATH CBOK YacTh padOThI U KOOPAHMHHPOBATH
CBOM JICUCTBUS C IPYTMMH YJICHAMH KOMAaH/[Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B

o0t  MpOAYKT MO  KpUTepusM,  CHOPMYIUPOBAHHBIM  YYaCTHHKAMU
B3aMOJIEUCTBHS.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH, aJTOPUTM pPEIICHUs 3aJauu (WIM €ro 4acTh),
BbIOMpaTh CIOCOO pEIIeHUsT C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUI ¢ yUETOM
HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:
BJIaJIETh CIIOCOOaMK CaMONPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3ysibTaTa pelieHus
MaTeMaTHUYEeCKOHN 3aJ1auM;
NPEeABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PELICHUU 3a/1a4d, BHOCUTD
KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAWIEHHBIX OUINOOK,
BBISIBJICHHBIX TPYJIHOCTEM;
OLICHMBATh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH IIOCTABJIEHHOM LENMH U
YCIIOBUSIM, OOBSICHATh MPUUYUHBI TOCTHXKEHHS] WM HEOCTHXKEHHS LENH, HAXOAMUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 kjacce OOYyYarONIMICS TOJYYHT CICTYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Yucaa v BBIYMCICHUSA

BEITIONTHSATE, coYeTas YCTHBIE M NHChbMEHHBIC TMPUEMBI, apu(DMETHUCCKHC
JEHCTBUS C PaIlMOHAILHBIMU YUCIIAMH.



HaxonuTh 3HaYeHUS YUCIOBBIX BBIPAKECHHM, TPUMEHITH Pa3HOOOpa3HbIE
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUI TPOOHBIX BBIPAKEHUM, COIEPIKAIINX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoauTh 0T oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
YaCTHOCTH B OCCKOHEUHYIO JCCATUIHYIO TPOOBH).

CpaBHHBaTh U YIOPSI0YMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyrJsTh yncia.

BBINONHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUM, OLIEHKY 3HAaYCHUI
YUCJIOBBIX BBIPAKECHUW. BBINOIHATH AEUCTBUS CO CTENEHSMU C HATypalbHBIMU
ITOKA3aTEIISIMH.

[IpuMeHATP  NpU3HAKU  JCIUMOCTH,  Pa3jOKEHUE HAa  MHOXKUTEIH
HaTypaJIbHBIX YHUCEII.

Pemate npakTUKO-OPUEHTUPOBAHHBIE 3aJ1aud, CBA3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMOPUAOHAIBHOCTBI) BEJIWYWH, MPOLUEHTAMH, HWHTEPIPETUPOBATH
pEe3yIbTaThl PEUICHMs 3a4a4 ¢ y4ETOM OIPAHUYEHHUM, CBSA3aHHBIX CO CBOMCTBAMH
paccMaTpUBaEMbIX OOBEKTOB.

AuredpanvyecKue BbIPpAKEHUA

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B IpoLecce OCBOCHUS YUeOHOro MaTepuarna.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPH 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BeimonHsATh  mpeoOpa3oBaHUsT  IE€JIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TI0JIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXWTENS, TPYNIUPOBKH  CllaraeMbiX,
npuMeHeHus: (POpMyJ COKPAILIEHHOTO YMHOKEHHS.

[IpumensTh npeoOpa3oBaHKsI MHOTOWICHOB ISl PEIICHMS Pa3iMYHbIX 3a]ady
M3 MAaTE€MaTUKH, CMEXHBIX TPEIMETOB, U3 PEATTbHOU MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpPAIBHBIMU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHus BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
Iepexoia OT UCXOTHOTO YPAaBHEHUS K PAaBHOCWIBHOMY eMy. IIpoBepsTs, sBisercs
JIX YHCJIO KOPHEM YPABHEHUS.

[TpumensTh rpaduyecKkre METOIbI TP PEIICHUN JIMHEWHBIX YPABHEHHUHN U UX
CUCTEM.



[TonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEILICHHEM JMHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPJWHATHOW TIUIOCKOCTH TpauK JIMHEHHOTO YypaBHEHHUS C
JIBYMsI TEPEMEHHBIMH, IMOJIb3YSACh TpauKOM, MPUBOJIUTH IMPUMEPHI PEIICHUS
YpaBHEHUS.

PemaTp cucteMbl IByX JIMHEWHBIX YPaBHEHUI C IBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEHWHBIX
YPaBHEHUN 110 YCJIOBHUIO 3aJa4d, HWHTEPIOPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yl IIOJIy4ECHHBIN PEe3yJIbTaT.

DyHKIUU

N3006paxaTh Ha KOOPIAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aAIMCBHIBATH YACIOBBIE IPOMEKYTKHU Ha
aJreOpanvdeckoM s3bIKeE.

OtmeyaTh B KOOPAMHATHOW IMJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTh rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTD, BpeMs, 00bEM pabOTHI.

Haxonute 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpEeACTABICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydYaromMiCs TOJYYUT CIICAYIOIIHE
NPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUSA

Hcrnonb30BaTh HadaJIlbHbIE IPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYIJICHHUS U BBIYUCICHUHN, N300pakaTh 1€HCTBUTEIbHbBIE
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMO.

[IpumeHsATh TOHATHE apU(METHUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJIATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUHN, COJEP)KALUIUMX KBAJpPaTHbIE KOPHHU, HUCIOJIbB3YS
CBOWCTBA KOPHEU.

Hcnonb3oBaTh 3anmucu OOJBIIMX M MaJbIX YUCET C MOMOIIbIO AECATUYHBIX
npoOeit u creneneit yucia 10.

AJiredpanyeckue BbIpaKeHUs

[IpuMeHATh TMOHATHE CTENEHW C LEJIbIM I0Ka3aTelIeM, BBIITOJIHSITh
npeoOpa3oBaHus BIPAXKEHH, COIEPIKAIIUX CTENEHH C LEIbIM OKa3aTEeJIEM.



BBITIONHATE TOXIECTBEHHBIE MPEoOpa30BaHUs PANMOHATLHBIX BBIPAKEHUIN
Ha OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOYJICHAMH U aNreOpandecKuMu ApOOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

[IpuMeHsTh MpeoOpa30BaHMs BRIPAKSHUM JJISI PEIICHUS Pa3IMYHbBIX 3a/1a49 U3
MAaTEMATUKH, CMEKHBIX MIPEJIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHNS U HEPAaBEHCTBA

Pemiath nvMHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMs IEPEMEHHBIMU.

[IpoBOAUTH MPOCTEUIINE UCCIIEAOBAHUSI YPABHEHUM U CUCTEM YpPaBHEHMUI, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpapuUIeCKUX MpeACTaBIeHUM (yCTaHABIUBATh, UMEET
JM YpAaBHEHUE WJIM CUCTEMA YPABHEHUW PELICHHUS, €CIM HMEET, TO CKOJBKO, U
npouee).

[lepexoauTh OT ciOBECHON (HOPMYIMPOBKU 3a7aduu K €& anreOpandecKou
MOJICIA C TIOMOIIBID COCTAaBJICHUS YPABHECHHUSI WM CHCTEMBbl YpaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4d MOJYYEHHBIN pE3ysbTar.

[IpuMeHATH, CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OIICHKH,
pellIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBbI, /1aBaTh
rpaduyuecKyr0 HWJUTIOCTPALIMI0O MHOXKECTBA pPEIICHUN HEPaBEHCTBA, CHCTEMBI
HEPABECHCTB.

DOyHKIUU

[loHrMaTh W KUCMOJIB30BaTh (PYHKIIMOHAIbHBIE MOHSTHS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE OOO3HAYCHHS), OINpPEACATh 3HAUCHHE (PYHKIHMM I10 3HAYCHUIO
apryMeHTa, OlpeeNiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TOJYYUT CIICIYIOIIHE
MPEIMETHBIE PE3YJIbTAThI:

YucJa 1 BBIYUCIEHUS

CpaBHHBATh M YHOPSIAOUYNBATH PAITMOHAIBHBIE U UPPALMOHAIBHBIE YUCTIA.

Breimonuate apudmeTudyeckue JEWCTBUSL C  pallMOHAIbHBIMU YHCJIaMH,
coyeTrass YCTHbIE M MHUCHBMEHHBIE TMPUEMBI, BBIIOJHITh BBIYHCICHUS C
HMppalMOHAIbHBIMH YU CIIaMH.

HaxomuTs 3HaueHWsl CTENEHEW C LEIbIMU IO0KA3aTeIs MU M KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyrJIsSITh  IEUCTBUTEIBHBIC YHWCJIA, BBIMOJHATh MPUKUAKY pe3yjbTara
BBIUHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHus U HEPABEHCTBA



Pemlare JiMHEMHBIE M KBAaApPATHBIE YPAaBHEHMS, YPAaBHEHUs, CBOMSIIMECH K
HUM, IPOCTENIINE TPOOHO-PAIIMOHAIBHBIE YPABHEHHS.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABISACTCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3aauM  aJreOpauvyeckuM CHOCOOOM € MOMOIIBIO
COCTABJICHUs YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUU C IBYMsI IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHNEM IrpapUueCcKUX MPECTaBICHUN (yCTaHAaBIMBATh, UMEET
JY YpaBHEHWE WM CUCTEMa YPABHEHUM PELICHUS, €CIM MMEET, TO CKOJIbKO, U
npouee).

PemaTe nMHEHHbIE HEPAaBEHCTBA, KBAJpAaTHbIE HEPABEHCTBA, H300paxkaThb
pelIeHre HEPAaBEHCTB HAa YMCJIOBOM NPSIMOM, 3aIMCBHIBATH PEIICHUE C MTOMOUIBIO
CHUMBOIJIOB.

Pemlarb  cuCTeMBl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPABEHCTB HA YMCJIOBOM NPSMOM, 3alIUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHUHN PA3JIMYHBIX 331a4.

DOyHKUIMHA

Pacno3naBaTe (QyHKIMM U3y4eHHBIX BHUJO0B. llokas3piBaTh cxemMaTHUECKU

pacIoyio’keHNe Ha KOOPAMHATHON TUIOCKOCTH TpadukoB GyHKImit Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3HaYEHUN KOA(DPUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMA.

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

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacnio3naBaTh apu@METHUYECKYI0O M TE€OMETPUYECKYI0 TMPOrpEecCHH MpHU
pa3HbIX CIIOCO0aX 3a/IlaHuUs.

BbINONHATE  BBIUMCIAEHUS C UCHOJb30BaHUMEM (opMysnl N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakath 4jeHbl MOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJMHATHON
IJIOCKOCTH.

Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
quclie 3a7]aui U3 pealbHON JKU3HM (C UCIIOJIb30BAaHUEM KaJIbKYJISTOpa, HU(POBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpagui. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bceero Koutpoaenbie  Ipakruieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
1 [TonsiTHE parMOHAIILHOTO YUCIA 1
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue T1eUCTBUS C 1
panroHaIbHBIMHU YUCIAMU
5 Apudmernueckue neiCTBUS C 1
panroHaIbHBIMHU YUCIAMU
6 Apudmernueckue neiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsaounBaHue 1
panMoHaIBHBIX YHCE
8 CpaBHeHMe, ynops10uMBaHue 1
palMoHAIBHBIX YHCE
9 CpaBHeHMe, ynops10uMBaHue 1
paIMOHATIBHBIX YHCE
10 CreneHns ¢ HaTypalIbHBIM 1 bubanorexka [JOK
[I0Ka3aTeyIieM https://m.edsoo.ru/7f4211de
1 Cremnenb ¢ HATYpATbHBIM 1 bubnuorexa [JOK

I1oKa3aTcjIcM

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



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

12 Crenenb ¢ HATYpaJIbHBIM bubnmoreka [JOK
MoKa3areyieM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HATYpaJIbHBIM bubnunoreka [HOK
[I0Ka3aTesemM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaIbHBIM
MoKa3areieM
15 Perrenre ocCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemenrie 0oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
17 Pemennie ocCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOIIEHTHI U3 PEATHHOU MPAKTUKH
19 [Tpu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXUTEJIM HATYPAIbHBIX YHCEIT
20 [Ipu3Haku JeTUMOCTH, PA3I0KEHUS
Ha MHOKUTENIHU HATypallbHBIX YUCEel
21 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOMOPIIMOHAIIBHOCTH
99 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHast IPOIMOPIIMOHATBHOCTH
23 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
24 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOMOPIIMOHATBHOCTH
o5 KonTponbHas pabota mo Teme

"ParmoHanpHEIe ynciia"



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

bubmuorexa [JOK

26 byKpettible BbIpaieHs https://m.edsoo.ru/7f41feec
97 [Tepemennsbie. JlomycTrmblie 3HaYCHUS
MIEPEeMEHHBIX
28 DopmyIisl
29 dopMmybl
[IpeoOpazoBanre OYKBEHHBIX
30 BBIPAXEHUI, pacKpbITUE CKOOOK U bubmmorexa LOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanue OyKBEHHBIX
31 BLI:pamFe)HHI?I, paCKpZITI/Ie CKOOOK U bubmmorexa LIOK
https://m.edsoo.ru/7f41fd70
MIPUBECHUE TTOJOOHBIX CIIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPHUBEICHUE TIOJJOOHBIX CIIaraeéMbIX
ITpeoOpa3oBanue OyKBEHHBIX
33 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBoiiCcTBa CTETICHU C HATYPaJIbHBIM bubnuotexa [JOK
IOKa3areyieMm https://m.edso00.ru/7f421382
35 CBOIiCTBa CTETICHHU C HATYPAIHHBIM bubnmoreka [JOK
II0Ka3aTeyIieM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
IIOKAa3aTesIieM https://m.edsoo.ru/7f4218be
bu6mmorexa [IOK
37 Muoroteret https://m.edsoo.ru/7f42276e
38 MHOTrO4JICHBI bubmorexa HOK

https://m.edsoo.ru/7f422930
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39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmoreka [JOK
MHOT'O4YJIEHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHUE bu6mmoreka [IOK
MHOI'OUYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubnmoreka [JOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnuotexa [JOK
MHOT'OUYJIEHOB https://m.edso00.ru/7f423182
43 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOKECHUS https://m.edsoo.ru/7f42432a
44 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLIEHHOTO bubnnorexa [HOK
YMHOKECHHS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOKECHUS https://m.edsoo.ru/7f424fd2
47 @opMyIbl COKpaALIEHHOTO bubnnoreka [JOK
YMHOKEHHUS https://m.edso00.ru/7f4251d0
48 Paznoxxenre MHOrO4JIECHOB Ha bu6mmoreka [IOK
MHOKHTEIIN https://m.edsoo.ru/7f423312
49 Pa3znoxeHre MHOTOUYJIEHOB Ha bubnmoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOrO4IeHOB Ha bu6mmorexa [IOK
MHOXHUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxeHne MHOro4I€HOB Ha
MHOXHUTETHN
59 KonTponbHas pabota mo Teme

"Anrebpanyeckue BeIpaxeHus"
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VYpaBHeHue, IIpaBuia

53 npeoOpa3oBaHus ypaBHCHHS,
PaBHOCUJILHOCTb YpaBHEHUN
JInHeHoe ypaBHEHHE C OJJHOU
o4 IIEPEMEHHOM, pellIeHNe TMHEWHBIX
YpaBHEHUU
JIuneitHOe ypaBHEHUE C OJJHOM
95 IIEPEMEHHOM, pelleHre JMHEWHBIX bubmmorexa LIOK
N https://m.edsoo.ru/7f420482
YpaBHEHUI
JIuneliHoe ypaBHEHME C OJHOM
56 MePEMEHHOM, pellieHne TMHEHHBIX
ypaBHEHUH
57 Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo0.ru/7f42064e
58 Pemenue 3a1a4 ¢ TOMOIIBIO bu6mmoreka [JOK
YpaBHEHUU https://m.edso0.ru/7f420806
59 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
YpaBHEHUN https://m.edso0.ru/7f4209a0
60 Pemenue 3agaq ¢ momompio bu6mmorexa [IOK
ypaBHEHUH https://m.edso0.ru/7f420e6e
61 JluneitHoe ypaBHEHHE C IBYMS bubnmoreka [JOK
TIEpEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427c32
62 JIuneitHOe ypaBHEHUE C IBYMs bubnuoreka [IOK
MEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JIMHEWHBIX YPaBHEHHI bubnuorexa [JOK
C IBYMs IIEPEMEHHBIMH https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YpaBHEHHH

C IBYyMs IIEPEMEHHBIMU



https://m.edsoo.ru/7f420482
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Cucrema 1ByX JUHEHHBIX YpaBHEHUM

05 C IByMsI [I€PEMEHHBIMU
66 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU
67 Pemienue cuctem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmmorexa LOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEeHUI
79 KonTponbhas padota no teme bubnnorexa [HOK
"JIuneiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopannaTa Toukn Ha IpSMOi bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
4 HlHezoBbIE MPOMETKy TR https://m.edsogru/7f41dﬁ2
75 YucnoBble TPOMEKYTKH
76 PaccrosiHne Mexny AByMs TOUKaMH
KOOPJAMHATHOU IIPSMOM
77 Paccrosinre Mexay AByMs TOUKaMH
KOOPAMHATHOU IIPSAMOM
78 [IpsimoyronbHas cucreMa KOOpAUHAT bubnuoreka [IOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucTeMa KOOpAUHAT bubnnorexa [JOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aTaHHBIX bubmuorexa [JOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
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bopmynamu

https://m.edsoo.ru/7f41e8a8

[Ipumeps! rpadukoB, 3a1aHHBIX

bu6mmoreka [IOK

1
8 bopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpadukoB, 3aJaHHBIX
dhopmynamu
83 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
84 Urenue rpadKOB peaibHBIX bubnnoreka [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
85 Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEHN
bu6mmorexa [IOK
86 Honsrue pynicunn https://m.edsoo.ru/7f41ef06
87 I'padux pyHKIINHN
. . bubmuorexa [JOK
88 Croiictsa Gyriuil https://m.edso0.ru/7f41f078
N . bubnuotexa [JOK
89 CBofictsa (ymicuuit https://m.edsoo.ru/7f41f1fe
. bubnuotexa [JOK
%0 Jlunetinas GyHKuis https://m.edso00.ru/7f427282
. bubnuoreka [JOK
o1 Juneiinas ynius https://m.edso0o0.ru/7f427412
92 ITocTpoenue rpaduka TUHEHHOM bubanorexka [JOK
GbyHKITII https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka muHETHON
byHKIIIT
94 I'paduk pynkumm y =[x|
95 I'paduk pyakmmm y =[x|
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96 KonrponsHas pabora o reme 1 bu6mumorexa [IOK
"Koopaunatse! u rpadguku. OyHkumun" https://m.edsoo.ru/7f41f50a
[ToBTOpEHUE OCHOBHBIX MOHITUN U

97 METOJIOB Kypca 7 Kiracca, 00001eHne 1 bubmoreka LIOK

AOB KYP >, ODOBI https://m.eds00.ru/7f429c6e
3HAHUMN
[ToBTOpEHNE OCHOBHBIX MOHSATHUN U
98 METOIOB Kypca 7 Kiracca, 00001ieHue 1 Bubmuorexa LIOK
Hv P ’ - https://m.edsoo.ru/7f429f32
3HAHUMN
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
99 METOIOB Kypca 7 Kiracca, 00001eHue 1 Brommozexa [IOK
Hv P ’ H https://m.edsoo.ru/7f42a0e0
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITUN U
100 METOIOB Kypca 7 Kiracca, 00001IeHue 1 Brommozexa [IOK
Hu P ’ H https://m.edsoo.ru/7f42a27a
3HAHUI

101 Hrorosast koHTpobHAs paboTa 1
[ToBTOpEHUE OCHOBHBIX MOHITUN U

102 METOIOB Kypca 7 Kiiacca, 0000IeHne 1 Bubmzorexa LIOK

Hv P ’ - https://m.edso00.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTtemartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK, 7 Kiacc/
MakapsrueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen.
TensikoBckoro C.A., AkimonepHoe o0uiectBo «M3aaTenbeTBo

«ITpocBenieHue»
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