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HOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIs€TCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOIO 00IIero oOpa3oBaHMs: OHA
o0ecrieunBaeT U3y4eHue Ipyrux JUCHUILINH, KaK €CTECTBEHHO-HAYYHOI0, TaK U T'YMaHUTapHOIO
LUKJIOB, €€ OCBOCHHE HEOOXOIUMO /sl MPOJODKEHUSI 00pa30BaHUs U B IMOBCETHEBHOMN JKU3HU.
PasButne y oOyd4arommxcss HaydHBIX TIPEACTABICHUH O TIPOMCXOXICHHH W CYIIHOCTH
anreOpandyeckux abCTpakiMid, crmocoOe OTpakeHUs MaTeMaTHYeCKOM HayKo sBIeHUH U
MPOLIECCOB B MPHUPOAE M OOIIECTBE, POJIU MATEMATUYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHWU M B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KAYECTB
MBIIUICHHSI, HEOOXOIUMBIX [UIsl aanTallid B COBPeMEHHOM IudpoBoM oOmiectBe. M3yueHue
anreOpbl o0ecTieYnBaeT pa3BUTHE YMEHHS HA001aTh, CPAaBHUBATh, HAXOJUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUIEHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JCUCTBHS M BBIBOJBI, GOpMYIUpOBaTh yTBepKAcHHUs. OCBOCHHE Kypca anreOpsl oOecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIIJICHUS OOYyYalOUIMXCS: OHMU MCIONB3YIOT JEIyKTUBHBIE U
WHIYKTUBHBIE PacCyXACHUs, 0000IIeHHEe M KOHKPETH3alUIo, a0CTparupoBaHUE W aHAJIOTHIO.
OOyuenue anrebpe mpennojaracT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHOM JEATENbHOCTH
oOydaroluxcs, IOITOMY CaMOCTOSITEIbHOE peLIeHHEe 3ajad SBISIeTCS — peanu3alueit
JIeATeIbHOCTHOTO MPUHIIAIIA 00ydeHUsI.

B crpykrtype mnporpamMmbl yueOHOro Kypca «Anrebpa» s OCHOBHOTO OOIIETO
00pa3oBaHMsl OCHOBHOE MECTO 3aHHMMAIOT COJIEp)KAaTeIbHO-METOANYEeCKHe TuHUM: «Yucma u
BBIUMCIICHUS», «ANredpandeckre BBIpAXKCHHUS», «YpaBHEHHS U HEPaBEHCTBa», «DYHKIHHNY.
Kaxnas u3 3TUX coaepKareabHO-METOANYECKUX JIMHUN Pa3BUBACTCS HA MPOTSHKEHUM TPEX JIET
M3Yy4eHHs Kypca, B3aUMOJICHCTBYSI ¢ IPYTUMU €ro JUHUSAMHU. B Xoje uzydyeHus yue6HOro Kypca
00yyaroMMCs IPUXOIUTCS JIOTHUECKU PacCyk1aTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSA3M ¢ 3THM B mporpamMmy y4eGHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTHUKH, TPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTH4YecKOro oOpa3oBaHUS U
CMOCOOCTBYIOIIME OBJAJICHUIO OOYyYaIOUIMMUCA OCHOB YHHMBEPCAIHHOIO MAaTEeMaTH4YECKOTO
s3pika. ColepKaTeIbHOW U CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOTro Kypca «Anredpa» sSBIseTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxxanne nuHUM «Yucia W BBIUHUCICHUS» CIYXKUT OCHOBOM JUIsl JAajbHEHIIero
W3YyYEHHUS MaTEeMaTHUKH, CIIOCOOCTBYET DPa3BUTHIO Y OOYYArOIIMXCS JIOTUYECKOTO MBIIUICHUS,
(hOpMUPOBAHUIO YMEHUS TMOJIb30BATHCS aIrOPUTMaMH, a TaKkKe MPHUOOPETEHUIO0 MPAKTHUECKUX
HABBIKOB, HEOOXOIMMBIX ISl MOBCETHEBHOM XHM3HHU. Pa3BUTHE MOHATHA O YHCIE Ha YpPOBHE
OCHOBHOTO 00111ero 00pa3oBaHMs CBSI3aHO C PALMOHAIBHBIMU M HUPPALUOHAIBHBIMH YHUCIIAMHU,
(dhopMHUpOBaHUEM TIPEACTABICHUI O NEHCTBUTEIHHOM YHCIIE. 3aBEpIIEHNE OCBOCHUS YMCIOBOU
JMHUHU OTHECEHO K CpefHeMy o0I1ieMy o0pa3oBaHUIO.

CopepxaHue JIByX ainreOpamdyeckux JHHHM — «AnreOpanyeckue BBIpaXKEHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYET  (OPMHPOBAHHIO Yy  OOydYarOUIMXCS
MaTeMaTHYeCcKOro arrapaTa, HEOOXOJMMOIo MJis pelleHus 3aJad MaTeMaTHKH, CMEXHBIX
MPEIMETOB U MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE 0CHOBHOTO 001I€T0 00pa30BaHMS
y4eOHBIH ~ MaTepuan TPyNIUPYETCsl BOKPYT  palMOHAIBHBIX  BBIpaKeHW.  Anredpa
JEMOHCTPUPYET 3HaUECHUE MATEMAaTUKU KaK sI3bIKa JJIsl IOCTPOEHUS] MaTEeMaTUUYECKUX MOJENEH,
OTMCaHUs MPOLIECCOB U SIBICHUN peambHOro mupa. B 3amaun oOyueHus: anreOpe BXOIAT TaKxkKe
JaJIbHEHNIIee pPa3BUTUE AJITOPUTMHUYECKOTO MBIIIEHUS, HEOOXOIUMOro, B YaCTHOCTH, MJIs



OCBOCHHS Kypca HWHGOPMATUKHA, W OBJIQJICHUE HABBIKAMH JIEAYKTHUBHBIX PACCYKICHUH.
[IpeoOpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET PA3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxxanne  (QYHKIUOHATBHO-TpAUUECKONH  JIMHUM  HAIEIGHO Ha  MOJIy4eHHUe
00yYaroIUMUCS 3HaHUH 0 QPYHKIMIX KaK BaKHEHIIEH MaTeMaTHYECKOW MOJENHN JIJIsl OTIHCAHUS
¥ WCCIIEOBAaHUS PAa3HOOOpA3HBIX MPOIECCOB M SBICHHWI B TIpupone u obmiectBe. M3yueHue
MaTtepuajia CIIOCOOCTBYET pa3BUTHIO y OOYYAIOMIMXCS YMEHHS HCIIOJIb30BaTh pa3IMYHbIC
BBIPA3UTEIBHBIC CPEJICTBA S3bIKA MAaTEMaTHKH — CIIOBECHBIC, CUMBOJIMYECCKHUE, Tpaduyueckue,
BHOCHT BKJIaJ] B (DOPMUPOBAHKE MPEICTABICHUN O POJIM MAaTEeMAaTUKU B Pa3BUTHH [IUBUIN3AIIUN
1 KYJIBTYDBI.

CornacHo ywyeOHOMy IulaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «Anrebpay,
KOTOPBIH BKIIOYAET CIEAYIONINE OCHOBHBIC pa3JeNibl COAepkaHus: «YWciia ¥ BBIYUCICHUN,
«Anrebpandeckre BhIpaXEHU», « Y paBHEHUS U HEPABEHCTBAY, « DyHKIUNY.

Ha n3ydenne yuebHOTro Kypca « Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102 gaca (3
yaca B Henento), B 8 kimacce — 102 yaca (3 gaca B Hegenmo), B 9 kiacce — 102 yaca (3 gaca B
HEJIEIIO)



COJEPXAHME OBYUYEHUA

7 KJIACC

Yuciia v BIYMCTICHUS

JpoOu OOBIKHOBEHHbBIE M JIECATHYHBIC, MEPEX0] OT OJHON (OpMBI 3amUCH ApoOel K APYTrow.
[lonsTe panMoOHANBLHOTO 4YMCIA, 3alUCh, CPAaBHEHHUE, YMOPSAOYMBAHHE PpAlMOHAIBHBIX YHCEI.
Apudmernueckue ASHCTBUSA C PallMOHATIBHBIMHU YMCIaMU. PemieHue 3aaad U3 pealbHOM MpPaKTUKU Ha
4acTH, Ha IpoOHu.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeJIeM: ONpeAeieHne, Mpeodpa3oBaHue BhIPAKEHUI HAa OCHOBE
OTIpeJiesIeHus], 3auch OoNbIIMX Yncell. [IpoueHTsl, 3amuch NPOLEHTOB B BUJE ApOoOU U IpoOH B BHJE
IPOLEHTOB. TpY OCHOBHBIE 33/1a4K HA IIPOLIEHTHI, PEIICHUE 3a/ad U3 PEAJIbHOU MPAKTUKU.

[IpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHUE HA MHOXKUTEIN HATYPAJIbHBIX YACE.

PeanbHble 3aBUCHMOCTH, B TOM YHUCIIE IpsIMast U oOpaTHasi MPONOPLIMOHATBHOCTH.

Auredpanyeckue BbIpasKeHHUs

[lepemeHHbIE, YHCIOBOE 3HAYECHHE BBIPAXKEHHUS C TEpEeMEHHOM. JlomycThumble 3HAYECHUS
nepeMeHHbIX. [IpencraBieHre 3aBUCUMOCTH MEXy BEIMYMHAMU B BHIE (popmyibl. Beraucienus mno
¢dopmynam. IIpeoOpa3oBaHue OyKBEHHBIX BBIPAKEHHMH, TOXIECTBEHHO PaBHbIE BBIPAXKEHUS, MpaBUIIA
npeoOpa3oBaHUsl CyMM W TPOHM3BEACHUH, MpaBWJia PACKPHITHA CKOOOK W MPUBEICHUS MNOJOOHBIX
ClIaracMbIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTEIEM.

Opnowrensl n MHorowieHsl. CreneHb MHorowieHa. ClOXKEHHME, BBIUUTAHUE, YMHOMKEHUE
MHOTO4JI€HOB. POpMyJIbl COKPALIEHHOIO YMHOXEHHS: KBaJpaT CyMMBbI U KBajpar pasHoctu. Dopmyna
pa3HOCTH KBaJApaToB. Pa3ioxeHne MHOINOWIEHOB HA MHOXKHUTEIIH.

YpaBHeHusI 1 HepaBeHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHs, IpaBWiIa MpeoOpa3oBaHUS YpaBHEHUS, PaBHOCHIBLHOCTh
YpaBHEHUU.

JIuHeliHOE ypaBHEHHE C OAHOW IEPEMEHHOM, YMCJIO KOpHEH JIMHEWHOIO YPaBHEHHs, PEILICHUE
JUHEWHBIX ypaBHEeHUU. COCTaBIICHHE YpaBHEHHUI MO YCIOBHIO 3aJauM. PeleHne TEeKCTOBBIX 3adad C
IIOMOILBIO YPAaBHEHUIA.

JluneliHoe ypaBHEHHE C JByMs IepeMeHHbIMH M ero rpapuk. Cucrema ABYX JIMHEHHBIX
YpaBHEHUH C IByMs NIEpEMEHHBIMH. PelieHne cuctem ypaBHEHUH crocoOoM mojacTtaHoBKU. [Ipumepst
pELIeHNUs TEKCTOBBIX 3a/1a4 C IOMOLIbIO0 CUCTEM YPAaBHEHMIA.

DOyHKIUH

Koopaunarta Touku Ha npsmoi. UYucinoBble NpOMEXYTKU. PaccTosHue Mexny AByMsl TOYKaMU
KOOPJIMHATHOM IIPSIMOA.

[IpsamoyronbHass cuctema koopauHaT, ocu OX um Oy. AOcmucca u opAuHaTa TOYKH Ha
KOOpAMHATHOM miockocTu. Ilpumeps! rpadukos, 3agaHHbIX GpopMmynaMu. UteHne rpadukoB peanbHbBIX
3apucumocteil. [lonstue ¢ynkmun. I'papuk ¢ynkumuu. CoiictBa ¢ynkumii. Jluneitnas ¢ynkuums, eé
rpaduk. I'paduk pyukiun y = |X|. 'padudeckoe perreHne TMHEHHBIX YPAaBHECHUN W CHCTEM JIMHEHHBIX
YPAaBHEHUM.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOT'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE  pe3yJIbTATBI  OCBOCHHUS  HPOTpaMMBl  y4eOHOro  Kypca  «Anredpa»
XapaKTEPU3YHOTCS:

1) maTpuoTHYeCcKOe BOCIIUTAHHE:

MPOSIBJICHUEM HMHTEpeca K MPOLLJIOMY U HACTOAIIEMY POCCUHUCKOM MaTE€MAaTHUKH, 1IEHHOCTHBIM
OTHOILLIEHUEM K JIOCTHKEHHUSM POCCHUICKHX MAaTEMaTHKOB M POCCUHMCKOW MATEMAaTHMYECKOW IIKOJBI, K
HCTIOJTb30BAHUIO ATUX JOCTHKCHHI B JPYTUX HayKax M MPUKIAIHBIX chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPaBCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHIO OOS3aHHOCTEH TpaXJaHWMHA M peaM3alid ero Impas,
IOPEJCTaBICHUEM O MaTEeMaTHYeCKUX OCHOBaX (DYHKIMOHUPOBAHUS Pa3NUYHBIX CTPYKTYD, SBICHU,
IpoIenyp TpaXIAaHCKOro oOmiecTBa (HampuUMep, BBIOOPHI, OMPOCH), TOTOBHOCTBIO K OOCYKICHHIO
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTIKEHHMH HayKd, OCO3HAaHUEM
BaXHOCTU MOPAJIbHO-3TUYECKUX NMPUHIUIIOB B JEATEILHOCTH YUYEHOTO;

3) TpyAoBOE BOCIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTH€ B pEIICHWH MPAKTHUECKUX 3a7ady MaTeMaTH4ecKOi
HaIpPaBJICHHOCTH, OCO3HAHUEM BOKHOCTH MAaTEMaTUYECKOro 0Opa30BaHMs Ha MPOTSHKEHUU BCEH KU3HU
JUIS YCHEIIHON MpodeccuoHanbHOM AeATeTbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUM, OCO3ZHAHHBIM
BBIOOPOM M TIOCTPOCHHUEM WHAMBHYaTbHON TPAeKTOPHH 00pa30BaHMs U KU3HEHHBIX IUIAHOB C YYETOM
JMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYeCKOe BOCTIMTAHUE:

CIOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPUATHUIO MAaTEeMAaTUYECKUX OOBEKTOB,
3ajJla4, peleHuH, pacCyKAeHUH, yMEHHIO BUAECTh MaTEMaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

OpHUEHTAIlMEeN B AEATEIbHOCTU HA COBPEMEHHYIO CUCTEMY HayUYHBIX IPEJCTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI YEIOBEKa, MPUPOJBLI U OOIIeCTBa, MOHMMAHUEM MaTEMaTHUYeCKON HayKH
Kak cdepbl dYenoBeUYEeCKOW MAEATEeIbHOCTH, 93TaloB €€ pa3BUTHS U 3HAYUMOCTU IS Pa3BUTHS
MBWIN3AIMY, OBJAJCHUEM S3bIKOM MAaT€MAaTHUKd M MAaTeMAaTUYECKOM KyJIbTYpOMl Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIQJICHUEM IPOCTEUIIMMU HaBBIKAMH UCCIIEI0OBATENbCKON AEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (popMHUpOBaHHE KYJBTYPbI 3A0POBbSi W 3MOLHOHAJIBHOIO
0J1aronmoJIyYmsi:

FOTOBHOCTBIO IMPUMEHSITh MaTEeMaTUYECKHWE 3HAHUS B HHTEPECaX CBOEr0 370pOBbs, BEICHUS
3I0pOBOTO 00pasza KHU3HU (3A0pPOBOE MHTaHWE, COATAHCHPOBAHHBIN PEXHUM 3aHITHA W OTIbIXA,
peryisipHas ¢u3nueckas akTUBHOCTh), C(hOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO K€ MPaBa JPYroro 4eIoBeKa;

7) 3KoJI0THYeCKOe BOCIIMTAHME:

OpUEHTaIle Ha NpPUMEHEHHWE MaTeMaTHMYeCKUX 3HAHWM [Js pelieHus 3aaad B 00JIacTu
COXPAHHOCTH OKpPYXarollel Cpe/ibl, TUIAaHUPOBAHUSI TOCTYIKOB U OLICHKH WX BO3MOKHBIX MOCIEICTBUIN
JUISL OKpY>KalolIel cpeJibl, OCO3HAHHEM IJIO0ANIBHOTO XapaKTepa SKOJIOTHYECKUX MpoliIeM U myTed ux
pelIeHus;

8) aganTanus K U3MEHAIOIMMCS YCI0BUAM COLMAILHONW M NIPUPOAHON CpeAbl:



TOTOBHOCTBIO K JEHUCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IOBBILICHUIO YPOBHA CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO JESATEIbHOCTD, B TOM YUCIIE YMEHUE YUUTHCA y APYTUX JIOJEH,
nproOperaTh B COBMECTHOM AEATEILHOCTH HOBBIE 3HAHMSI, HABBIKM U KOMIIETEHLIUU U3 OIBITa JPYTHUX;

HEOOXOJIUMOCThIO B ()OPMHPOBAHMM HOBBIX 3HAaHWH, B TOM uucie (GopMyIupoBaTh HUIACH,
HOHATUS, TUIIOTE3bl 00 00BEKTAX U SIBICHUSAX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATh A€(UIIUTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMI0, BOCIPUHUMATh CTPECCOBYIO CHUTYAIUIO KaK
BBI30B, TPEOYIONNIT KOHTPMED, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U ACUCTBUS, (OPMYITHPOBATH
U OLICHUBATh PUCKHU U MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCATIbHbIE yUeOHbIe 1eliCTBUS

ba3zoBble Jornyeckue qeMcTBHUA:
® BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MATEMaTHYECKUX OOBEKTOB, MOHSTHH,
OTHOWICHUA MEXIy TMOHATHIMHU, (OPMYJIMPOBATH OMpPEICNCHHUS MOHATUH, yCTaHABIHWBATH
CYIIECTBEHHBIM TIPU3HAK KiacCU(PHUKAIMU, OCHOBAaHUS Ui OOOOIINEHHWS W CpaBHEHHS,
KPUTEPUH IIPOBOJAMMOIO aHAJIN3a,

® BOCIIPUHUMATh, (QOpPMYJIUPOBATH U NPeoOpa3oBBIBATh CYXKIEHHUS: YTBEPAUTENbHBIE U
OTpUIaTeNIbHBIC, EIMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHEIC,

® BLISIBJISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNs B (paKkTax, NaHHBIX,
HaGHIOI[GHI/I}IX " YTBCPKICHUAX, MPCAJIaraTb KpUTCPUU JI BLIABJIICHUA BaKOHOMepHOCTef/i )41
MPOTHUBOPEUHIA;

® JicjIaTb BBIBOJABI C HCIOJIb30BAHUCM 3aKOHOB JIOTUKH, HACAYKTHUBHBIX W HWHAYKTHUBHBIX
YMO3AKIIOUYCHHUH, YMO3aKJIFOUEHHUI TT0 aHAJIOTHH;

® pa30HpaTh JI0Ka3aTeNbCTBA MAaTEMaTHUYECKHX YTBEPXKICHMH (IpsIMble M OT HPOTHBHOIO),
MPOBOJUTH CAaMOCTOSTEIBHO HECIIOKHBIE JIOKAa3aTelIbCTBa MAaTeMaTH4ecKuX  (aKkToB,
BBICTPaMBaTh apryMEHTALMI0, MPUBOAMTH MPHUMEPHl U KOHTPIPUMEPHl, OOOCHOBBIBATH
COOCTBEHHBIE PaCCyXkICHUS;

e BRIOMpaTh crnoco0 perieHust yuyeOHOW 3ajauu (CpaBHMBATh HECKOJIBKO BapUAHTOB pELICHUS,
BbIOMpPATh HauboJIEe NOAXOAALIMN C Y4ETOM CaMOCTOSITENBHO BBIIECICHHBIX KPUTEPUEB).

Ba3oBble nccienoBareabLCcKue AeliCTBUSA.
® JICTIOJIb30BaTh BOMPOCHl KaK HCCIIENI0BAaTEIbCKUIT HHCTPYMEHT MO3HAHUS, (OpMYJIUpOBATH
BOMPOCHL, (PUKCUPYIOIIUE MPOTUBOpPEUUE, MPOOIEeMy, CaMOCTOATEIHHO YCTaHABIMBAThH
HMCKOMOE M JJaHHOE, (HOPMHUPOBATH TUIIOTE3Y, apPTyMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE;

® IPOBOJIUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECIOXKHBIA DKCIIEPUMEHT, HEOOJIBIIOE
HCCIIEIOBaHNE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXIY COOO0M;



® CaMOCTOSATEILHO (OpPMyIHpOBaTH OOOOIICHHS W BBIBOJBI IO Pe3yJIbTaTaM IPOBEAEHHOIO
HaOJIOICHUSI, NCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOJyYEHHBIX PE3yJIbTaTOB, BHIBOJIOB
H 0000IIIEHHI;

® [IPOTHO3UPOBATH BO3MOXKHOC PA3BUTHUC MPOLECCA, a4 TAKIKC BBIABUI'ATb NPCAINOJIOKCHUA O €T0
Pa3BHUTHUH B HOBBIX YCIIOBUAX.

Pabora ¢ nnopmanmeii:
® BBISBJIAITH HEJAOCTATOYHOCTh M H30BITOUHOCTh MH(POPMALMHU, [TaHHBIX, HEOOXOJUMBIX JUIs
pelIeHns 3a1a4n;

® BbIOMpaTh, aHATM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAIUIO PA3IMUHBIX
BHUJIOB ¥ JOPM TIpEACTABICHHUS;

e BpIOMpaTh (QopMy MpeicTaBieHUs HHGOpPMALUMKW W WUIIOCTPUPOBATH pEIllaeMble 3aJayu
cXeMaMH, AuarpaMmMamMu, MHOH rpadukoil 1 ux KOMOMHALMSIMU;

® OLICHMBATh HAAEKHOCTh MHPOpPMAIMM IO KPUTEPUSM, MPEUIOKEHHBIM YUHUTEIEM WU
c(OpMyIHPOBAHHBIM CAMOCTOSITENIBHO.

KoMmyHuKaTHBHBIC yHHBEpCcaIbHbIe y4eOHbIe NeiiCTBHA:
® BOCIIPUHUMATh M (JOPMYJIMPOBAThH CYX/IEHUS B COOTBETCTBUH C YCIOBUSAMM M LIETSIMU OOLICHMS,
SICHO, TOYHO, TPAMOTHO BBIpa)kKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NHCbMEHHBIX TEKCTaXx,
JlaBaTh IOSCHEHUS 110 X0y PELIECHUs 3ajaul, KOMMEHTHPOBATh OJIYyUYEHHBIN Pe3yJIbTaT;

®B X0Jl¢ OOCYXIEHHs 3aJaBaTb BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TeMbl, IMPOOJIEMBI,
peaemMoil 3a/1aun, BbICKA3bIBaTh UJEU, HALlCJIEHHbIC HA TIOUCK PEIIEHUs, CONOCTABIATh CBOU
CYXKICHHUSI C CYXKICHUSIMH JAPYTUX YUYACTHUKOB JHajiora, 0OHapyKUBaTh pa3jINyuue U CXOJICTBO
MO3UIIMH, B KOPPEKTHOU (hopme (hopMyTupoBaTh pa3HOIIIACHs, CBOM BO3PAKEHMUS,;

® [IPCACTABJIATE PE3YJIbTAaTbl PCIICHHA 3aJa4yd, OSKCICPUMCHTA, HWCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITENILHO BBIOMpATh (OpMAT BBICTYIUICHHS C YYETOM 3aJad MpPE3CHTAUH |
0COOEHHOCTEN ay/IUTOPUH;

® [IOHMMATb W HCIIOJB30BAThH IIPCUMYIICCTBA KOMaHI[HOI‘/'I nu HHHHBHHyaﬂBHOﬁ pa6OTBI Ipu
peIICHUN y‘-Ie6HI)IX MaATC€MaTHYCCKUX 3a1a4,

® [IPUHUMATH 1I€JIb COBMECTHON JAEATEIILHOCTH, IUIAHUPOBATh OPraHU3ALUI0 COBMECTHON paboTHI,
pacripenensate BUAbI paboT, IOTrOBapUBaThCA, OOCYXAaTh IMPOLECC W Pe3ylbTaT padoTHl,
0000111aTh MHEHHS HECKOJIbKUX JIIOCH;

® y4acTBOBaThb B TIPYyNIOBBIX ¢opmax paboTel (0OCyxaeHHs, OOMEH MHEHHUSMH, MO3TOBBIC
IITYpMBI U JIPYTHE), BBIIOJHATH CBOIO YacTh PaOOTHl M KOOPAMHUPOBATH CBOM JIEHUCTBHS C
JIPYTUMH 4I€HAMH KOMAaH]Ibl, OLIEHMBATh KAa4eCTBO CBOETO BKJIAJa B OOIIWH MPOIYKT MO
KPUTEPHIM, CPOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIE yHUBEpCAJIbHbIE YUeOHbIE /IeiiCTBUS
Camoopranm3zauus:



® CAMOCTOSATENIFHO COCTaBIIATh IUIAH, AITOPUTM pELICHUsS 3a7ayd (UM €ro 4acTh), BHIOMpaTh
CIoco0 peuieHuss ¢ YYETOM MMEIONIUXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEHICHUI ¢ y4ETOM HOBOW MH(OPMALIUH.

CaMOKOHTp()JIL, IMOIMOHAJIbHbII MHTEJJIEKT:

® BJIQJICTh CHOCOOaMH CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTara pelieHUs
MaTeMaTHUECKOM 3aJauM;

® IPEIBUJECTh TPYAHOCTH, KOTOpPHIE MOTIYT BO3HUKHYTb IIpPH pELIEHUH 3a/add, BHOCUTH
KOPPEKTUBBI B [IEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HANJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OLICHMBATh COOTBETCTBUE pE3yJbTaTa JCATEIBHOCTH IIOCTABJICHHOM LEIM U  YCIOBHUSAM,
OOBSICHATh TNMPHUYUHBI JIOCTM)KEHUS WM HEIOCTM)KEHUs LeJIH, HaXOJUTh OUIMOKY, /1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K xonIty 00yuenus B 7 kj1acce 00y4arouuiics MoyduT CIeAyIONIe MPEAMETHBIC PE3yIbTaThl:

Yucaa ¥ BBIYUCTICHUSA

BrImonmHATE, codeTass YCTHBIE W THUCHMCHHBIC TPUEMBI, apU(YMETHYCCKHE JCHCTBHS C
paIMOHATBFHBIMU YU CIIAMHU.

HaxomuTh 3HaYeHUs YUCIOBBIX BBIPAKEHUH, MPUMEHITh Pa3sHOOOpa3Hble CHOCOOBI U MPUEMBI
BBIUMCIICHHSI 3HAYEHU APOOHBIX BBIPAKECHH, COIEPIKALTUX OOBIKHOBEHHBIC U IECATUIHBIC IPOOH.

[lepexoauTh OT OTHOM (OPMBI 3aMUCH YHCEN K Apyroi (mpeoOpa3oBbIBATh ACCATHYHYIO JpOOh B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YaCTHOCTH B OECKOHEUYHYIO JIECATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSIIOUYMBATH PAIIMOHAIBHBIE YUCIIA.

OKpyriasTh yucna.

BoImonHATh NPUKHUIKY W OLEHKY pe3ylbTaTa BBIYMCICHUH, OIIEHKY 3HAUYEHUU YHCIOBBIX
BBIPQXCHHH. BBITIOIHATE ASHCTBHS CO CTEIIEHSAMU C HATYypaThbHBIMU TTOKA3aTEIISIMHU.

[TpuMeHsTh MPU3HAKK JETMMOCTH, PA3JI0KEHUE HA MHOXKUTENN HATYPaAIbHBIX YHCET.

Pemrate  mpakTHKO-OpMEHTHPOBAHHBIC  3a/laud, CBSI3aHHBIE C  OTHOIICHWEM  BEJMYHH,
MPOMOPIHOHAILHOCTRIO BEJIMYMH, MPOILEHTAMH, WHTEPIPETHPOBATh PE3YJNbTAThl PEIICHUS 3a7ad C
y4€TOM OTpaHUYEHUMN, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTpUBAEMbIX O0BEKTOB.

Auredpanyeckue BbIpasKeHHUs

Hcnonp3oBaTh anredpanyeckyr0 TEPMHHOJOTHIO U CHMBOJHUKY, MPUMEHATH €€ B Ipoliecce
OCBOEHUS yUeOHOI0 MaTepuana.

Haxoauts 3HaueHrs OyKBEHHBIX BHIPAKEHUHN IIPU 3aJaHHBIX 3HAUCHUSAX MIEPEMEHHBIX.

BoinonHATe mpeoOpa3zoBaHUs LIEJIOTO BBIPAKEHUS] B MHOTOYIEH MPUBEACHUEM IOJOOHBIX
ClIaraeéMbIX, PaCKpBITHEM CKOOOK.

BbInonHATh yMHOXKEHHE OJAHOWIEHA HAa MHOIOWIEH W MHOTOWJIEHAa Ha MHOIOWIEH, IMPUMEHSTh
(hopMyIIBI KBaZpaTa CyMMBI U KBaJpaTa pasHOCTH.

Ocy1IecTBISATh PaziioKEHUE MHOTOYJICHOB HAa MHOXHTENIU C MOMOIIbIO BBHIHECEHMS 3a CKOOKH
00I1Iero MHOXKUTEIIS, TPYIIITUPOBKHU CIIaraeMbIX, IPUMEHEHHs (HOPMYJIT COKPAIIEHHOTO YMHOXKECHHUS.

[TpumenaTs mpeoOpa3oBaHHs MHOTOYJIEHOB JUIsI PEHICHMs] Pa3jMyYHbIX 3aJad U3 MaTeMaTHKH,
CMEKHBIX MIPEJIMETOB, U3 PEATbHON PAKTHKH.



Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypalbHBIMH TOKa3aTelsIMUA Ui TIpeoOpa3oBaHUs
BBIPAKCHUIA.

YpaBHeHUsI 1 HEPABEHCTBA

Pemiats TuHENHBIE YPAaBHEHUs C OJHOW IIEPEMEHHOMU, ITPUMEHSS IIPAaBUIIA IIEPEX0a OT UCXOIHOIO
YPaBHEHHUs K paBHOCWIbHOMY eMy. IIpoBepsiTh, SBIISETCS JIN YUCIO KOPHEM YPABHEHHS.

[TpumeHsTH rpaduveckre METOIbI TP PEIICHUH JTUHEHHBIX YPAaBHEHUHA U UX CHCTEM.

[lonGuparhs mpumepsl map 4YHCeN, SBIAIOLMXCS PpEIIeHUEM JIMHEHHOrO0 YPaBHEHUS C JIByMs
NEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IMJIOCKOCTU TpaUK JMHEWHOTO YpaBHEHUS C JBYMs NEepEeMEHHBIMHU,
M0JIb3YSCh I'paUKOM, IPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemare cuctembl IByX JTMHEHHBIX YpaBHEHHH € IBYMsI IEPEMEHHBIMH, B TOM YHUCIIE€ TPapUUECKU.

CocTaBisiTh U peuiaTh JUHEHHOE YPAaBHEHUE WJIM CUCTEMY JIMHEWHBIX YPABHEHUM MO YCIOBHUIO
3aJ1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a]1a4 MIOJIyYE€HHBIN pe3yJbTar.

DOyYyHKIUH

M3o0paxkarh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJMHATaM,
Jy4H, OTPE3KH, HHTEPBabI, 3alIMCHIBATH YUCIOBBIE IPOMEXKYTKH Ha aIreOpanyecKoM s3bIKe.

OTmeyatp B KOOPJMHATHOW IJIOCKOCTH TOYKH 1O 3aJaHHBIM KOOPIMHATaM, CTPOUTH TpaduKu
auHeNHbIX QyHKIMi. CTpouTsh rpaduk GyHKIuu Yy = [X|.

OnuceiBaTh € MOMOIIBIO (PYHKIMH HM3BECTHBIE 3aBUCUMOCTH MEXJAYy BEIMYMHAMU: CKOPOCTH,
BpEMs1, pacCTOsIHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTENILHOCTD, BpeMsl, 00BbEM padOTHI.

Haxoauts 3HaueHne GyHKIIUHU MO 3HAYEHUIO €€ apryMeHTa.

[lonumatp rpaduueckuii crnocod NpeACTaBICHUS M aHAIW3a HWHPOPMALUHU, HU3BICKaTb U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(QUKOB PeaNbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHIty o0y4enus B 8 kjiacce 00y4aromUIiCs MOIyUUT CISAYIOIINE PEAMETHBIE PE3yIbTaThI:

Yuciia 1 BbIYUCICHUSA

Hcnonbs30BaThk Ha4aabHbIE IPEACTABICHNUS O MHOKECTBE JEMCTBUTEIBHBIX YUCEN JUIsl CPABHEHMS,
OKpYTJICHUS ¥ BBIYHUCIICHUH, N300pakaTh JEMCTBUTENbHBIE YUCIa TOUKAMH Ha KOOPIMHATHOW MPSIMOIA.

[IpumeHsTh MOHATHE apUPMETHUECKOTO KBAJPAaTHOTO KOPHS, HAXOJUTh KBaJpaTHbIE KOPHH,
UCTIONB3YS MPU HEOOXOAUMOCTH KaJIbKYJISATOP, BHIOIHATH IPeoOpa30BaHUs BBIPAXKEHUH, COepKaluX
KBa/IpaTHbIE KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonb30Barek 3amucu OOJBIIMX U MAJIBIX YHCENT C HOMOIIBIO JECATUYHBIX OpoOed M cTerneHei
gucia 10.

Auredpanyeckue BbIpasKeHHUs

[IpuMeHsTh NOHATHE CTENEHU C LENbIM [T0Ka3aTeseM, BBINOIHATh NpeoOpa3oBaHMsl BEIPAXKEHUH,
COJZIepKAIMX CTEIECHHU C L[EJIbIM [TI0KA3aTEeNIEM.

BhINONHATE TOXJIECTBEHHBIE NPEOOPa30BAHUs PALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE IPaBMJI
NeWCTBUH HAJl MHOTOWICHAMH U aTeOpandecKuMu APOOsSMH.

PacknanpiBaTh KBapaTHBIN TPEXWICH HA MHOKUTEIIH.

[IpumensTh mpeoOpa3oBaHMs BBIPAKEHUM MJIs PELIEHUS Pa3IMYHBIX 3a/7ad W3 MaTeMaTUKH,
CMEXKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHUsI M HEpaBEHCTBA

Pemarp nuHeEiHbIE, KBaApaTHbIE YPaBHEHUS U PAllMOHAIBHBIE YPABHEHMSI, CBOASALLMECS K HUM,
CHUCTEMBI IBYX YPaBHEHHH C JBYMsI IEPEMCHHBIMHU.

[IpoBoauTh MpOCTEHIINE HUCCICNOBAHMS YPAaBHEHUM U CHUCTEM YPAaBHEHUH, B TOM 4YHUCIE C
OpUMEHEHHeM Trpaduyeckux IpeacTaBIeHUH (yCTaHaBIMBaTh, MMEET JM ypaBHEHHE WU CUCTEMaA
YpaBHEHUH pEILIEHUs], €CJIU UMEET, TO CKOJIBKO, U IPOYEe).



[lepexoauTh OT ciOBECHOUW (HOPMYJIHUPOBKH 3a7aud K €€ anreOpanvecKol MOJETH C IMOMOIIbIO
COCTaBJICHUS] YPaBHEHUS WJIM CUCTEMBl YpPaBHEHUH, HHTEPIIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3aJ1a4M MOJyYECHHBIN PE3yNIbTaT.

[IpuMeHsTh CBOICTBA YHUCIIOBBIX HEPAaBEHCTB JJIsl CpPAaBHEHHUSA, OLIEHKH, pELIaTh JIMHEIHbIE
HEPaBEHCTBA C OJHOW MEPEMEHHON M UX CHUCTEMBI, JaBaTh IpaUUECcKyI0 WIUTIOCTPAIMI0 MHOXECTBA
pelIeHn HEpaBeHCTBA, CUCTEMbI HEPAaBEHCTB.

DyHKIUH

[lonumath W UCHONB30BaTh (YHKIMOHAIbHBIE MOHATUS M S3BIK (TEPMUHBI, CHMBOJIMYECKUE
0003HAaYeHHUs), OMNpENeNIATh 3HaYeHHe (YHKIMM MO 3HAYEHHIO apryMeHTa, OIpelesisiTh CBOMCTBa
bynakmn 1o e€ rpaduky.

Crpoutsb rpauku 31eMEHTapHbBIX (PYHKLIUN BUIA:

y = k/X, y =x2,y =x3,y = x|, y = VX, oucsIBaTh CBOIiCTBa YHCIOBO (yHKIMH 110 ¢ rpaduKy.

K xonity o0yuenus B 9 kj1acce 00y4arouuiics MoyduT CIeAyIONIre MPeAMETHBIC PE3yIbTaThl:

Yucsa ¥ BBIYUCTICHUSA

CpaBHUBATH U YNIOPSIIOUYMBATH PallMOHAIBHBIE U HPPALMOHAIIBHBIE YHCIIA.

Bomonuate apudmernueckue AeHCTBHS C palMOHAIBHBIMU YHCJIAMHU, COYeTass YCTHbIE U
NACbMEHHBIEC TPUEMBI, BBIITOJIHATH BBIYUCICHUS C NPPALMOHAIBHBIMU YU CIIAMH.

HaxomuTte 3HaueHus creneHell ¢ LEeIbIMU IOKa3aTelsiMH U KOpPHEH, BBIYMCIATH 3HAUCHUS
YUCJIOBBIX BBIPAKEHUN.

OKpyrisaTh AEHCTBUTENBHBIE YMCIIA, BBINOJIHATH NPUKUIKY pE3yJibTaTa BBIYUCICHWM, OLEHKY
YUCJIOBBIX BBIPAKEHUN.

YpaBHeHus1 1 HepaBeHCTBA

Pemate nuHelHbIE M KBaJpaTHbIE YPABHEHUS, YPABHEHUs, CBOISIIMECS K HUM, MPOCTEUIINE
JIPpOOHO-palliOHAJIbHBIE YPABHEHMSL.

Pemarp cuctempl ABYX JIMHEHHBIX YPaBHEHMH € JABYMs IEPEMEHHBIMM M CHCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJJHO YpaBHEHUE HE SIBJISIETCS JINHEHHBIM.

Pemate TekcTOBBIE 337jaun AreOpanyeckKuM CIocOOOM C MOMOIIBIO COCTABICHUS YPaBHEHUS WU
CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBoaUTH MPOCTEHIINE HUCCIECIOBAHUS YPAaBHEHMM W CUCTEM YypaBHEHUH, B TOM YHCIIE C
npUMEHEeHHeM TrpaduyecKuX MpeCcTaBleHUH (yCTaHAaBIMBaTh, MMEET JIM YpaBHEHHE WJIM CHUCTEMa
YpaBHEHUH pELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemats nuHeiiHbIe HEPaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, M300paKaTh pellIcHUEe HEPABEHCTB Ha
YUCJIOBOU NPSIMOM, 3aIIUCHIBATH PELIECHUE C IIOMOLIBIO CHMBOJIOB.

Pemate cucTembl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLIME KBaJIPAaTHOE
HEPaBEHCTBO, N300pa)kaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YKMCIOBOM MPSMOM, 3allUChIBaTh PELICHHUE
C MIOMOILIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELLICHUH PA3JIMYHBIX 33]1a4.

D yHKIUH

PacrioznaBath (QyHKIMHM U3y4eHHbIX BUIOB. [loka3piBaTh CXeMaTHYECKH pAaCIOJIOXKEHHE Ha

KOOPJMHATHOM IUIOCKOCTH TpadukoB GyHKImid Buga: Y = kX, y =kx + b,y =k/x,y=ax2 + bx +c,y =
x3, Yy =X, y = |X|, B 3aBrcnmocTH OT 3HAYCHNMI KO>(HUIIMEHTOB, OMMCHIBATE CBOMCTBA (YHKIIHIA.

Ctpouth u n300pakaTh CXeMaTU4eCKH rpaduKu KBaJPaTHUHBIX (YHKIIMI, OIMUCHIBATH CBOMCTBA
KBaIPaTUYHBIX (DYHKIIMI 10 UX Tpadukam.

Pacrio3naBate KBaIpaTuyHyr QYHKIUIO TO (opmyse, TPUBOIUTH HPUMEPHl KBAIPATUIHBIX
(GYHKIMN U3 peaTbHOM KU3HH, (PU3UKU, TEOMETPHUH.



YucJioBbIe MOCJIEA0BATEIbHOCTH U NPOrPECCHH

Pacnio3HaBaTh apu(pMETHUECKYyI0 M T'€OMETPHUYECKYIO IPOrPECCHH TPU Pa3HBIX CIOCO0ax
3a71aHusl.

BBIMONHATE BBIYUCIEHHUS C UCIOJNB30BaHHEM (GOpMysT N-TO wieHa apU(PMETHYEeCKOH u
reOMEeTPHUECKON POrpeccuii, CyMMBbI IIEPBBIX N YJIECHOB.

N300paxarh 4ieHbI 0CIEI0BATEIbHOCTH TOUKaMH Ha KOOPAMHATHON IJIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YUCIOBBIMU IOCJEIOBATENBHOCTAMH, B TOM YHUCIIE 3a7aydl M3
peayIbHOM JKHU3HM (C UCTIOIB30BAaHUEM KAJIbKYJISATOPA, IUPPOBBIX TEXHOJIOTHIA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue
Ne (uu¢posrbie)
pa3aejioB U TeM Kontpoabsnusie | IIpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NporpamMMblI padoThI padoThI
pecypcbl
Yucna u
1 BBIUHCIICHHUSI. o5 1 bubmuorexa [JOK
PaunonansHbie https://m.edsoo.ru/7f415b90
yucna
5 Anrebpanueckue 97 1 bubnuoreka [IOK
BBIPAKECHUS https://m.eds00.ru/7f415b90
3 YpaBHeHus u 20 1 bubmuorexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
K
4 Oa(&l)meaTH 1 24 1 bubmuorexa [JOK
TDagHIH. https://m.edsoo.ru/7f415b90
OyHKIUU
5 [ToBTOpEHME M 9 1 bubnuoreka [IOK
o0o0u1eHue https://m.edsoo.ru/7f415b90
OBUIEE
KOJIMYECTBO
105 5 0
YACOB I1O
[TPOT'PAMME
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INEPEYEHDb KOHTPOJIBHBIX PABOT no aaredpe 7 kiacc

Tema Kon-Bo Cpoxu
4acoB | MPOBEJICHUS
Bripaxkenusi. ToxxecTBa 1 27.09

2 YpaBHEHHE ¢ OJTHOW MEPEMEHHOMN 1 12.10
3 Jlunetinast QyHKIUS 1 16.11
4 CteneHb ¢ HaTypaJIbHBIM ITOKA3aTeJIeM 1 7.12
5 CroXeHre ¥ BBIYMTaHHE MHOTOWICHOB 1 28.12
6 YMHOXEHHUE MHOTOWICHOB 1 24.01
7 DopMyJIbl COKPALIEHHOT0 YMHOKEHUS 1 21.02
8 [TpeoOpa3zoBaHKe LIETBIX BRIPAKCHHUH 1 6.03
9 Cucrembl JIMHEHHBIX YpaBHEHUN 1 11.04
10 HToroBasi KOHTpOJIbHAs paboTa 1 8.05
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IIpumepHoe niIaHMpoOBaHKMe Y4eOHOro MaTepuaJa 1o ajaredpe B 7 Kiacce

(105 gaca)
Ne
Conep:xanue yueOHOT0o MaTepHuaJa IyHKTBI Hdara Ipum
ypoka
| yverBepTh— 21 Hac
1. IloBTOpEeHNEe M3YyUeHHOrO0 B 6 kiaacce (3 yaca)
1. | HelictBuss ¢  OOBIKHOBEHHBIMH  JPOOSMH. 6.09
Haxoxnaenue npoOu OT 4uClia U 4YUCIa IO €ro
Jpodu
2. JleiicTBuUs ¢ pallMOHANBHBIMU YuClIaMu. Pemenne 7.09
ypaBHeHul. [Iponopiumu.
3. | Bxoouas nposepounas paboma 7.09
Bripaxxenus. Toxnectsa, ypaHenus ( 15 gac)
4. | CpaBHeHUE 3HAUYCHUN BBIPAKCHUH 13.09
5. | CpaBHeHUs 3HAYCHHUM BBIPAKCHUHN 14.09
6. CaoiicTBa 1eCTBUI HaJ YMCIaMHU 14.09
7. ToxnecrBa. ToxkmecTBeHHBIE TPEOOPA3OBAHUS 20.09
BBIPAXKECHUI
8. | ToxnmectBa. ToxmecTBeHHbIE MpeoOpa3oOBaHUs 21.09
BBIPAXKEHUI
9. ToxnectBa. ToxkaecTBEHHBbIE MpeoOpa3oBaHUs 21.09
BbIpakeHHi CBoMCTBa IEHCTBHI Ha/I YUCTaMH.
10. | Koumponvnasa paboma Ne 1 «Illpeodpazosanue 27.09
GLIPAINCEHUIL)
11. | YpaBHeHHUE U €r0 KOPHU 28.09
12. | Vpasuenue u eco xoprnu 28.09
13. | YpaBHEeHHs U €T0 KOPHH 4.10
14. | JIluneiiHOe ypaBHEHHE C OJIHOM NepeMeHHON 5.10
15. | JIuneitHOe ypaBHEHHUE C OJJHOM MepeMEeHHON 5.10
16. | Pemenue 3a1a4 ¢ MOMOIIBIO YPAaBHEHHI 11.10
17. Pemenue 3a1a4 ¢ mOMONIbIO YpaBHEHUN 12.10
18. | KontpoabHas padora Ne2 «YpaBHeHHE C 12.10
OJIHOM MepeMeHHOID).
DyHKINH-
19. | YUro Takoe pyHKIHS 18.10
20. | Beuucnenue 3HaueHu GyHKuMU 1o hopmyie 19.10
21. ['paduk dyHkImM 19.10
Il wemeepms — 27 uac
22. I'paduk bynakmmm 1.10
23. | Jlunetinas dbyHKIHs U ee Tpaduk 2.10
24. | JluneitHas QyHKIMS U ee TpaduK 2.10
25. [Ipsimast mponOpLUHOHATBHOCTh 8.11
26. | Ilpssmast mponopIHrOHAILHOCTh 9.11




27. B3anMHoe pacnonokeHne TpaduKoB JTUHEHHBIX 9.11
byHKIMI
28. | B3aummHoe pacmoniokeHre rpaduKOB JIMHEHHBIX 15.11
byHKIMI
29. | Konmponvnaa paooma Ne 3 «/luneiinas 16.11
dyukuusn»
30. | OmpeneneHne  CTENEHHM C  HATypaJIbHBIM 16.11
IoKa3arejieM
31. | YMHOXEHHE U [IeJIEHHE CTEIIEHEN 22.11
32. | YMHOXeEHHUE U AeIeHUE CTENEHEN 23.11
33. Bo3BeneHue B cTeneHb MPOM3BEICHUS M CTCIICHH 23.11
34. | Bo3Benenue B cTeneHb MPOU3BEICHUS M CTCTICHH 29.11
35. | OJIHOYICH U €ro CTaHJIAPTHBINA BH/I 30.11
36. YMHOXKEHUE OJIHOYWIEHOB. Bo3ssenenue 30.11
OJIHOYJIEHA B CTENEHD
37. | ®yukuus y=x°u ee rpaduk 6.12
38 | ®yuxius y=x° u ee rpaduk 7.12
39. | Konmponvnaa paooma Ne 4 «Cmenens c 7.12
HAMYypaibHblM ROKA3Amenem»
40. | MHoOro4JieH U €ro CTaHAApTHHIN BU]T 13.12
41. | CioxxeHHe U BBIYMTAaHHE MHOTOWIEHOB 14.12
42 Cno)keHre ¥ BEIUHTAaHHE MHOTOYJICHOB 14.12
43, VMHOKEHNE OJHOWIEHA Ha MHOTOUJIEH 20.12
44, VYMHOXEHME OJHOYWICHA Ha MHOIOUIEH 21.12
45, Brigecenue 001Iero MHOKHATEIS 38 CKOOKHA 21.12
46. Brinecenue 0011ero MHOKHTEIIS 38 CKOOKHU 27.12
47. | Konmponvnaa paooma Ne 5 «/leiicmeusn c 28.12
00HOUICHAMU U MHOZOYUICHAMUY
48. | Ananusz konmpoibHoU padomol 28.12
1T yemeepmob-33u
49, YMHOXEHHE MHOTOYJICHa HA MHOTOYICH 10.01
50. YMHOKEHHE MHOTOWIEHA HA MHOTOUJIEH 11.01
51. VYMHOXEHHE MHOTOWICHA Ha MHOTOYJICH 11.01
52. PaznoxkeHue  MHOrowieHa Ha  MHOMKHTEIIH 17.01
C1oco0OM IPyIIUPOBKU
53. Paznoxxenne  MHOroujieHa Ha  MHOXHTEIU 18.01
CI0co00M IPYIIHUPOBKU
54 Pasnmoxxenue  MHOTOWJICHA HA  MHOXKHTCIU 18.01
CI0co00OM IPYIITHPOBKU
55. | Konmponsnasa paboma Ne 6 «/lelicmeus c 24.01
MHO2OUTICHAMU)
56. | Bo3Benenue B kBajpaT CyMMBI M Pa3HOCTH JBYX 25.01
BBIPAKCHUI
57. | Bo3Benenue B KBajapaT CyMMbl U Pa3HOCTH JIBYX 25.01
BBIPAKEHU I
58. | BosBenenune B KyO CyMMBI M Pa3HOCTH JBYX 31.01
BBIPAKECHUI
59. | PaznoxeHue Ha MHOXKUTENIN € TOMOILBIO (hopmyt 1.02

KBaJIpaTa CyMMbI M KBaJpaTa pa3HOCTU
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60. Paznoxxenne Ha MHOXHUTENH C TTIOMOIIBIO (hOpMYJT 1.02
KBaJIpaTa CyMMBbI U KBaJjpaTa pa3HOCTH

61. | YMHOXKEHHE Pa3sHOCTH ABYX BBIPQXEHUU Ha HUX 7.02
CYMMY

62. | YMHOXEHHE pa3HOCTH JBYX BBIPQXEHUH Ha UX 8.02
CyMMY

63. Paznoxenne pa3HOCTH KBaJIpaTOB HA MHOYKUTEITH 8.02

64. | Pa3noxeHne pa3HOCTH KBAJIPaTOB HA MHOXKHUTEIU 14.02

65. | Pa3noxeHne pa3HOCTH KBaJIPATOB HA MHOXHUTEIH 15.02

66. | Pa3znoxeHue cyMMbl W pa3HOCTH KyOOB Ha 15.02
MHOXHTEIH

67. | Konmponvnaa paboma Ne 7 «Dopmynvt 21.02
COKPAUWEHHO20 YMHOICEHUA)

68. | [IpeoOpa3oBanme  IENOTO  BHIPAXKCHHUS B 22.02
MHOTOWICH

69 [IpeoOpa3oBanue  LEJIOr0  BBIPAKEHUS B 22.02
MHOTOWICH

70. | IlpumeHeHue  pazmUYHBIX  CIOCOOOB ISt 28.02
PAa3JIoKEHUs] HA MHOXKHTEIH

71. [Ipumenenne  pasmUYHBIX  CIIOCOOOB st 29.02
pa3JIOKEHUs] HA MHOXHTEIH

72 [lpuMeHeHHe  pa3NUYHBIX  CIOCOOOB IS 29.02
Pa3JIoKEHUs] HA MHOXHTEIH

73. | Konmponsnaa paooma Ne 8 «IlIpeodpazosanue 6.03
8bIPAINCEH U

74. | Ananuz  komwmponvHou  pabomel.  Jlumetinoe 7.03
VpasHenue ¢ 08yMsl nepemeHHbLMU

75. | JluneliHO€ ypaBHEHHE C IBYMs NTEPEMEHHBIMHU 7.03

76. | I'paduk nMHEHHOro ypaBHEHUS C  JBYyMs 13.03
NepEeMEHHBIMU

77. |I'papux nmHEHHOrO ypaBHEHHUS C JIBYMSA 14.03
NIEPEMEHHBIMHU

78. | CucteMbl JMHEHHBIX ypaBHEHHH C JABYyMS 14.03
NIepEMEHHBIMA

79. | CucteMbl JMHEMHBIX YypaBHEHUH C JAByMS 20.03
NIepEMEHHBIMU

80 | Croco0 mmoacTaHoBKHA 21.03

81 | Cnoco0 nmoacTaHOBKH 21.03
IV yeTBepTh- 244

82. | Crocob cioxxkeHust 3.04

83. | Cnocob cnoxxeHus 4.04

84. | Pemenue 3a/1a4 ¢ MOMOIIBIO CHCTEM YPaBHEHUH 4.04

85. Pemenue 3a/1a4 ¢ mOMOIIBIO CUCTEM YpaBHEHUH 10.04

86. | Pemenue 3a/1au ¢ MOMOIIBIO CHCTEM YPaBHEHUM 11.04

87 | Konmponvnaa paooma Ne 9 «Cucmemol 11.04
JIUHEUHbIX YPAGHEHUIL)

88. | UtoroBoe nmoBTopeHue. BripaxkeHus, Tox1ecTBa, 17.04
ypaBHEHHSI

89. HroroBoe moBTopeHue. BripaxkeHus, TOX1eCTBa, 18.04

YpaBHEHHSI.
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90 [ToBTopenune. JInnelinast QyHKIUA 18.04
91. [ToBTopenue. JInneitHas GpyHKIUs 24.04
92 [ToBTOpEeHue Crenenn C  HaTypaJbHbIM 25.04
MoKa3aTeJIieM
93. | [loBropennme  Cremenb ¢  HaTypaJbHBIM 25.04
MoKa3aTeJIieM
94 | Ilosmopenue. MHnozounenvl. Ilpeobpaszosanue 2.05
BbIPANCEHUL .
95. | Ilosmopenue. Mmnoeounenvl. Ilpeobpaszosanue 2.05
BbIPANCEHUL .
96. | Hmozoeas konmpoavnas paboma Ne 10 8.05
97. | AHayM3 KOHTPOJBHON pabOTHI. 15.05
08. | PemieHue 3aHMMAaTEIIbHBIX 3a/aY. 16.05
99. | Pemrenne 3aHMMAaTENbLHBIX 3a1a4. 16.05
100. | Pemenue 3aHMMAaTENLHBIX 3aa4. 22.05
101. | PemeHue 3aHUMATEIbHBIX 3a/1a4. 23.05
102 | Pemenue 3aHMMAaTENLHBIX 3a/1a4. 23.05
103 | PemeHue 3aHMMATEIIBHBIX 3a/aY. 29.05
104 | Pemrenue 3aHMMATENIBHEIX 3a/0a4. 30.05
105 | Pemnrenue 3aHnMaTenbHBIX 3a0a4. 30.05
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Onucanue yueO0HO-MeTOAUYECKOI0 1 MAaTEPHAJIbHO-TEXHNYECKOr0 o0ecneyeHus
o0pa3oBaTeILHOIO NMpoluecca

Hcnons3yemsiit YMK Britouaer B ceOsi:

1. Tlporpammsl 001ieo6pa3oBaTenbHbIX yupexaeHuil. Anredpa. 7 knace / KO.H. Makapebrues,
H.I'. Munmrok; cocraButens T. A . bypmuctposa — M.: IIpocsemenne, 2020;

2. AnreOpa: yueOHUK Ju1sl 7 Kilacca 001meoopa3oBaTenbHbIX yupexaennii / FO.H.
Makapsrues, H.I'. Munmiok, K.W. HemkoB, C.b. CyBopoBa; noja penakuueit C.A.
TemsikoBkoro — M.: IIpocsemenne, 2023;

3. JlmmakTudeckue MaTepuaibl o anredpe s 7 kiacca / JILW. 3Basuy, JI.B. Ky3nerona,
C.b. CyBoposa — M.: IIpocseienue, 2021;

4. JlumakTU4ecKue MaTepHalsl 1Mo anreope mist 7 kinacca / B.M. XXoxos, FO.H. Makapsrues,
H.T". Munmrok: IIpoceemenue 2019

HcTouHukn HH(])OpMaIII/II/I AJISl YUUTEJIs

1. MakapsrueB FO.H., Munatok H.I'., IlemkoB K.U., CyBopoBa C.B.A.B «Anredpa 7
KJjaccy,. - M.: Ilpoceemenue, 2023.

2. AnreGpa. TecTsl 1151 MPOMEKYTOUYHOM aTTecTanuu. 7 kinacc. M3ganue Tperbe,

nepepabotannoe. [log pegaxiueit @.@. JIsicenko. Pocros-na-Jlony: Jlernon, 2022. —

160 c.

lNocynapcTBeHHbIN CTaHIAPT OCHOBHOI'O OOIIET0 00pa30BaHus IO MaTEMaTHKeE.

4. Jlunaktudeckue MaTepHualbl 1o anredpe ajs 7 kinacca — 7-e usll., nepepad. ['yce B.A.,
Mensuuk AWM. — M.: IIpocsemenue, 2020.

5. 3amauyu MOBBIMICEHHON TPYIHOCTH B Kypce anreOpsl 7-9 knaccoB: Kuura miis yaurerns.
H.II. Koctpukuna. — M.: IIpocBemnienne, 2019.

6. HUcropus maremaruku B mkone. VII-VIII k. Tlocobue mnst yaureneit. / I'.W. T'neitzep —
M.: IlpocBemenue, 2020 — 240 c.

7. KoHTponbHBIE U caMOCTOATEIbHBIE PabOTHI IO anredpe: 7 Kiacce: K y4eOHUKY
MaxkapsrueBa FO.H.u ap. "Anre6pa. 'eomerpus 7 knacce" /A I1.Epmosa. — 2-e u3.,
crepeorurnt. — M.: U3narensctBO «Mnekcan, 2020. — 158 c.

8. Tloypounsie pa3paboTku 1o anredpe k yueoOnuky F0.H. MakapsrueBa «Anredpa 7
kiaccy/ A.H. Pypykun, I'.B. Jlynenko, U.A. Macnennukosa. — M. «BAKO» 2020 r.

w

JIuteparypa nJs yyammuxcs

1. MaxkapsrueB FO.H., Munmtok H.I'., [TemkoB K.W., CyBoposa C.B.A.B «Anrebpa 7 kinacc
»,. - M.: TIlpocBemienue, 2023

2. JlupaxkTuueckue MaTepuabl Mo anredpe as 7 kiacca —/5-e usg., nepepad. ['yce B.A.,
Mensauuk AWM. — M.: IIpocsemenue, 2020.

3. MUcropus maremaruku B mkone. VII-VIII k. [Tocobue ms yuureneit. / I'.W. I'neitzep —
M.: IIpoceemenne, 2019 — 240 c.

IIJBI ol0ecrneyeHus IJIOA0OTBOPHOTO yqeﬁﬂoro nmpouecca nmpeamnojgaraercs
HCI0JIb30BAHUE HHPOPMAIIMU U MAaTepPHAJIOB cieayomux UHTepHeT - pecypcoB:
1. www.ege.moipKkro.ru
2. www.fipi.ru
3. WWW.Mmioo.ru
4. www.1september.ru
5. www.math.ru
6. MunmucrepcTBo obpazoBanus PO:
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http://www.ege.moipkro.ru/
http://www.fipi.ru/
http://www.mioo.ru/
http://www.1september.ru/
http://www.math.ru/

http://www.informika.ru/;

http://www.ed.gov.ru/;

http://www.edu.ru/

7. TectupoBanue online: 5 - 11 xiaccer: http://www.kokch.kts.ru/cdo/

8. [lemarornueckast MacTepckas, ypoku B MHTepHeT U MHOTOE npyroe: http://teacher.fio.ru/
9. HoBwle TexHoNOrMU B 0Opa3oBanuu: http://edu.secna.ru/main/

10. IMyteBoauTens «B Mupe HayKu» JIsl MIKOJILHUKOB: hitp://www.uic.ssu.samara.ru/~nauka/
11. Merasuruknoneaus Kupria u Medoaus: http://mega.km.ru/

12. calTBI SHIIUKIIONE NI

http://www.rubricon.ru/

http://www.encyclopedia.ru/
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