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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sABIsE€TCSs OJHHUM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHMsl: OHA 0OECIeUnBaeT U3YUEHNUE IPYTUX TUCLUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue y o0ydarommxcs
HAy4YHBIX MPEACTABICHUN O IPOUCXOKACHUU U CYIIHOCTH anreOpanyecKux
abcTpakiuuii, cnocode OTpakeHUs MATEMaTUUECKONW HAYKOH SIBJIIEHUI U MPOLIECCOB
B NPUPOAE U OOILECTBE, POJIM MATEMaTHUYECKOIO MOEJIMPOBAHHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aIalTallid B COBPEMEHHOM LHU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMsS HaOJI0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBaTh yTBepxkaAcHUA. OCBOEHUE Kypca alnreOpbl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBIIIICHUSI OOYYaroOMIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETHU3ALHI0, a0CTparupoBaHue u
aHasiornto.  OOydeHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIT  00BEM
CaMOCTOSITENIHOM  JICATENIBHOCTH OOYYaloIIMXCs, MOITOMY CaMOCTOSITEIIEHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crtpyktype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHUM: «Yucaa v BBIYMCICHUS», «AJreOpandecKkie BhIpaKEeHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpyrMMH €ro JHHUAMH. B Xxojae wu3ydeHuss ydeOHOro Kypca OOydaroIIMMCS
IPUXOJIUTCS JOTHUYECKU PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TMUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro oOpa3oBaHus U CIOCOOCTBYIOIIUE OBJIAJCHUIO 00YUYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3bpika. CopepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JaNbHENIIer0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaIOUIUXCS
JIOTHYECKOT0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATUSA O YUCIIE HA YPOBHE OCHOBHOIO OOHIEro oOpa3oBaHUs
CBSI3aHO C PAalMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMH, (HOPMHPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUaAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHHUS IPOLIECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oO0ydeHust anreOpe BXOASAT TaKkxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DPOPMATUKH, U OBJIAJICHUE HaBbIKAMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAQUUECKON JTMHUK HALEIEHO Ha MOJy4eHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obmecTtBe. M3ydyeHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«Anre0Opa», KOTOPbIA BKIIIOYAET CIIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKAHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAXKEHUSD, «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiiacce
— 102 4aca (3 ygaca B Henento), B 8 kinacce — 102 yvaca (3 yaca B Henmenwo), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. IloHATHe palMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANIBHBIX uuced. ApudmeTnueckue JeHCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OINpeielieHue, IpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpEIEeIeHUs, 3aUCh 00NbIIMX yucel. [IpouenTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucnenus no ¢popmynam. [IpeodbpazoBanue OyKBEHHBIX BBIPAKEHUH,
TOXX/IECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoiICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHouwieHsl U MHOTOWIEHBI. CteneHb MHOTOwWIeHa. CloXKeHue, BHIYMTAHHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMynbl COKpPAIIEHHOIO YMHOXEHHS: KBaApar
CyMMBbl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajapaToB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpPeHb YpaBHEHHWsI, MpaBUiia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPABHEHHUM.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHUN 110
YCJIOBHIO 3aJ1a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPaBHEHUM.

JIuneitHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema IByX
JIMHEWHBIX YPABHEHUW C JBYMsI IEPEMEHHBIMHU. PellleHne CHUCTEeM ypaBHECHUU
CIIOCOOOM MOACTaHOBKHU. IIpuMepbl pelieHusi TEeKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBble NpOMEXKYyTKU. PaccTosinue mexny
JBYMsI TOUKaMU KOOPAUHATHOM IIPSMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMmocTed. [lonstue Qynkuun. ['paduk
¢bynkun. CpoiictBa Qpynkumii. Jluneitnas ynkuus, e€ rpaduk. I'paduk GyHKIIMN
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHECHUU.

8 KVIACC

Yucaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [lonsitue 00 uppalvoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YKCIIA.

AJuire0OpanyecKue BbhIPaKEHUA

KBagparHeiii  TpEXWieH, pa3JIOKEHHE KBAJPaTHOIO TPEXWIEHA Ha
MHOKHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJeHUE aireOpandeckux ApoOeH.
PannonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmysia KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIINXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHCHHUS.

['padrueckas waTEpHpeTalivs YPaBHEHUN C IBYMS MIEPEMEHHBIMUA U CHCTEM
JVMHEMHBIX YpaBHEHUW C JABYMsl NE€pEMEHHbIMH. lIpuMepsl pelieHuss cucreMm
HEJIMHEUHBIX YPABHEHUM C JIByMS IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON MEPEMEHHOM.

DOyHKIUU

[Tonsitue Qynkmuu. OOIacTh OmMpeAeNeHus W MHOXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3aaHus PYHKIIHM.

I'paduk ¢ynkuuu. Utenwe cBorcTB GyHKIUU 10 €€ rpaduxy. IIpumeps
rpadukoB (GyHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.



OyHKIMK, ONMHUCHIBAIOINNE TMPSMYI0 M OOpaTHYIO MPONOPIMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTIACC

Yuciia ¥ BIYMCICHUS

PannonanbHble 4MCla, UPpalMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUYHbBIE
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JIEUCTBUTEIBHBIX YACENI U KOOPAUHATHON IIPSMOM.

CpaBHEHHE JIEWCTBUTENBHBIX YHWCE, AapU(PMETHUYECKHUE JEUCTBHUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTieHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. Pelienne ypaBHEHUN, CBOASIIMXCS K JTUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUN. PerieHue TEKCTOBBIX 3ajiay
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO W3 KOTOPHIX JIMHEHHOe, a Japyroe — BTopoi creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemieHue cucrem
JVHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

DOyHKIUU

KBanpatnunas ¢yskius, e€ rpaguk u cpoiictBa. [lapaGona, koopauHaThl
BEPIINHBI 1apadoJIbl, 0Cb CAMMETPHUH MMAPAOOJIBI.

I'padukn byrkmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X| , u ux
CBOWCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[loHATHE YHCIIOBOM MOCHEAOBATEIBHOCTH. 3aJaHUE IOCIIEIOBATEIIBHOCTH
pPEKyppEeHTHOH (popMyioif u GopMyIIoi N-To YiieHa.

Apudmernueckas u TreoMeTrpudeckas mporpeccur. PopMynbl N-ro WieHa
apu(MeTHIeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N3o0paxkeHne uieHOB apru(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN POCT.
CI10KHbIE NPOLICHTBHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHHUS MTPOrpaMMBbl Y4EOHOTO Kypca «Aredpa» XxapakTepus3yroTcs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MIPOSIBICHUEM HMHTEpPEca K MPONUIOMY M HACTOSILIEMY POCCHUHCKOM MaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATHKOB U POCCUMCKON MaTEMATUYECKOM IIKOJIbI, K UCITOJIb30BAHUIO ITUX JTOCTUKECHUN B
JIPYTUX HAayKax W MPUKIAIHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBIMOJHEHUIO OOS3aHHOCTEH TpaxJAaHWHA | peaju3allud €ero IMpaB, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUM, MPOILEAYpP TPaJAHCKOTO OOIIECTBA
(HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBbIO K OOCYXICHUIO JTHUYECKUX MPOOJIeM, CBS3AaHHBIX C MPAKTUUYECKUM
MPUMEHEHUEM JOCTHUKEHUN HayKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUUYECKUX MPUHIIUIIOB B AEATEIbHOCTH YUEHOTO;

3) TpyaoBOE BOCIMTAHUE:

YCTAHOBKOI Ha aKTUBHOE y4YacCTUE€ B PEUICHUU NMPAKTUYECKUX 3a/1a4 MATEMAaTHYECKON HANpPaBIEHHOCTH, OCOZHAHUEM
BOXHOCTH MaTEMaTUUECKOTO 00pa30BaHUsI HA TPOTSHKEHUU BCEH KM3HU JIJ1s YCIIEIIHON MPOodeCCUOHAIBHON NIeITeIbHOCTH
Y pa3BUTHEM HEOOXOJMMBIX YMEHUHN, OCOZHAHHBIM BBIOOPOM U MOCTPOCHUEM UHIUBUIYATHHOM TPAaeKTOPUU OOpa3oBaHUs
Y )KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY W ACTETHYECKOMY BOCTIPUATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3a/ad, PEIICHHUIA,
paccyXIeHu, yMEHUIO BUJIETh MaTEMAaTUUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpHEHTaIlel B JeATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYUYHBIX MPECTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS 4YEJIOBEKAa, MPUPOJALI W OOIIECTBA, IMMOHUMAaHWEM MATEMAaTUYECKONM HAayKH Kak CQepbl YeJIOBEUYECKOU
NEATEIIbHOCTH, ATANoB €€ Pa3BUTUS W 3HAYMMOCTU ISl PA3BUTHUS IMBWIM3ALNM, OBJIAJCHUEM SI3BIKOM MATEMATUKU U



MaTE€MaTUYECKOM KyJIbTYpPOW KaK CPEACTBOM MMO3HAHUS MHUpPA, OBJIAJECHUEM MPOCTEHIIMMHI HaBBIKAMH HCCIIEA0BATEIbCKOM
NEeSATEIbHOCTH;

6) puznyeckoe Bocnuranue, GopMUpPOBaAHME KYJIbTYPHI 310POBbSI M IMOLMOHAJIBHOIO 0JIATONIOJIYYMS

TOTOBHOCTBIO IPUMEHSTh MATEMAaTUUYECKHE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEIEHUS 37J0pPOBOr0 00pa3a KU3HU
(3mo0poBO€ MHUTaHWE, COAJAHCUPOBAHHBIM PEKUM 3aHATUM U OTAbIXa, peryjspHas (u3nueckas aKTUBHOCTD),
c(OpMUPOBAHHOCTHIO HaBbIKA PEIICKCHH, TPU3HAHIUEM CBOETO MPaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPyroro YeIoBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpUEHTALlMEN Ha MPUMEHEHHE MaTeMaTHUYECKUX 3HAHWM JJI pelIeHHs 3a/1ad B 00JaCTH COXPAHHOCTH OKPY’KaroLIeH
Cpelbl, IJIAHUPOBAHUS IOCTYNKOB M OLEHKM HMX BO3MOXXHBIX IOCIEACTBUN I OKPYXAOIIEH Cpelbl, OCO3HAHUEM
r7100aJpHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IyTEH X PELCHUs;

8) ajanTanus K U3MEHSIIOIMMCSH YCJIOBUSAM COLUAIBLHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3
IPAKTHUYECKYIO JIEATENbHOCTh, B TOM YHUCIE YMEHHUE YUUThCS Y JIPYTUX JIFOJeH, IpruoOpeTaTb B COBMECTHOM JIEATEIbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHX;

HEOOXOAMMOCThIO B (D)OPMUPOBAHMM HOBBIX 3HAHWW, B TOM 4YHCIE (OPMYyIHPOBATH UIEH, MOHATHS, TUIIOTE3bI 00
OOBEKTaX U SBJIEHUSAX, B TOM YHCIE€ paHEe HEU3BECTHBIX, OCO3HAaBAaTh Je(PUIMUTBHI COOCTBEHHBIX 3HAHUUA U
KOMITETEHTHOCTEH, IJITAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAlLMIO KaK BBI30B, TPEOYIOLIHIA
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIECHUS U JAeHCTBUs, (OPMYIUPOBATh U OLEHUBATh PUCKU M MOCIEACTBHUS,
dhopMUpOBATH OIIBIT.

METANPEIJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckue JelicTBUA:



BBISIBISIT U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEMAaTUYECKUX OOBEKTOB, IMOHSATUN, OTHOLIEHUI
MEXIy TOHATUSAMH, (OPMYJIUPOBATH OMpEACNICHUsI TOHATUW, YCTAHABIMBATh CYIIECTBEHHBIH MpPU3HAK
KJIacCU(pUKALMU, OCHOBAHHMS JJIs1 000OIICHUS U CPaBHEHHUS, KPUTEPUHU POBOIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBaTh M NPEOOPa30OBBIBATh CYXKICHUS: YTBEPAUTENbHbIE U  OTpHUIATENIbHbIE,
€IMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITH MAaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUs B (pakTax, JaHHBIX, HAOIIOCHUSIX U
YTBEPKICHUSX, IPEeIaraTb KpUTEPUHN JUIs BBISIBICHHUS 3aKOHOMEPHOCTEW U MPOTHUBOPEUMH;

JIeJIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKHM, JACAYKTUBHBIX M HWHAYKTUBHBIX YMO3aKIIOUECHUH,
YMO3AKJIIOUYEHHI M0 aHAJIOTUH;

pazOupaTh JOKa3aTelbCTBA MAaTEMAaTHYECKUX YTBEPXKIEHUU (NpsMblE W OT MPOTUBHOIO), MPOBOJIUTH
CaMOCTOATENIbHO HECIIOKHBIE I0Ka3aTENIbCTBA MATEMATUYECKUX (PAKTOB, BHICTPAUBATh apTyYMEHTALIUIO, IPUBOJUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh croco0 peleHus: yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELLEHUs, BBIOMpATh Haubosee
HOJXOJAIINH ¢ yUETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBaTe/IbCKHe J1eiicTBUS.

UCTIONBb30BaTh BOMPOCHI KAaK MCCIENOBATENbCKANA WHCTPYMEHT TIO3HaHWs, (OpMYyITUpOBaTH BOMPOCH,
bukcupyomye mpoTUBOpeUre, MpodIeMy, CaMOCTOSTENBHO yCTaHABIUBATh UCKOMOE U JaHHOE, (hOpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHE;

IPOBOAUTH MO CAMOCTOSITEJIBHO COCTaBICHHOMY IUIAHY HECIIOKHBIM SKCIIEPUMEHT, HEOOJbIIOE HCCIEA0BaHUE 110
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00bEKTOB MEX 1Y COOOM;
CaMOCTOSITENIbHO (pOpMYJIMpOBaTh OOOOIIEHHS W BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHOIO HaOIIOCHUS,
UCCJIEIOBaHMSI, OLICHUBATh JOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIABUTATh MPEINOI0KEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(GOPMAIUHU, JAHHBIX, HECOOXOAUMBIX JIJIsl pEIICHUs 3a1a4H;



BBEIOMPATH, aHATM3UPOBATH, CUCTEMATU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIUIO PA3TUYHBIX BHIOB M (popm
MIPEICTABIICHNUS,

BEIOMpATh (hopMy mpencTaBieHuss HHOOPMAITUU U HWILTIOCTPUPOBATH PEIIaeMbIe 3a/1a4d CXEeMaMH, JHarpaMMaMu,
WHOM TpauKOM 1 MX KOMOMHAITUSAMU;

OLICHWBaTh HAAGKHOCTh HMH(pOpPMAIMHM IO KPUTEPHSIM, MPEAJIOKEHHBIM YYHUTEJIEM HIU CPOPMYIUPOBAHHBIM
CaMOCTOSITENIEHO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeGHLIe IleﬁCTBHSI!

BOCIPUHUMATh U (POPMYIHPOBATh CYKJIEHUS B COOTBETCTBUM C YCJIOBHSAMH U LENSIMH OOIIEHUS, SCHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PE€HHUS B YCTHBIX U IMCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PELICHUS
3a/1a4i, KOMMEHTHPOBATh IOJyYEHHBIN PE3yJIbTaT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYKIAa€MOl TeMbl, MpOOJIEMBbI, pelIaeMoil 3aaayu,
BBICKA3bIBaTh MJIEH, HALCJICHHbIE HA TMOWUCK PEUIEHUS, COMOCTABISATH CBOM CYXKIEHUS C CYXACHUSIMHU IPYTHUX
YYaCTHUKOB JUajnora, oOHapyXHBaTh Pa3lMuue€ U CXOJCTBO IMO3ULUH, B KOPPEKTHOW ¢opme (popMyInpoBaTh
Pa3HOIUIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJIbTATHI PEIICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIEOBAHUs, MPOEKTa, CAMOCTOSTEILHO BEIOMPATH
dbopmaT BBICTYIUUICHUS ¢ YUETOM 3aj1au MIPE3CHTAIMU U OCOOCHHOCTEHN ay IUTOPUU;

NOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJAHOW W WHIAUBUIYAIbHOM pabOThl MpU PEHICHUH YYEOHBIX
MaTeMaTUYECKHX 3a/1a4;

OPUHUMATH 1LI€Jb COBMECTHOM NEATENbHOCTH, MJIAHUPOBATh OPTraHU3allUI0 COBMECTHOH palOoThI, paclpeaeisiTh
BU/JIbI paboOT, TOrOBApUBATHCA, 00CYX AATh MPOLECC U pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IpyHHoBbIX (popmax paboTel (0O0CYkIeHHS, OOMEH MHEHHSIMHU, MO3TOBBIE IITYPMbI U APYTHE),
BBITMOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM ACHCTBHS C APYTMMH WiI€HAMH KOMaHIbI, OIICHUBATh
Ka4yeCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT IO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:



e CaMOCTOSITEJIBHO COCTABJIATH IUIaH, alTOPUTM PELICHUS 3a1ayd (WIM €ro 4acTh), BBIOMpPATh CIOCO0 peIIeHHs ¢
y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI
pelieHui ¢ y4éToM HOBOM MH(POPMAIIH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

e BJAJETh CIOCOOAMM CAMONPOBEPKHU, CAMOKOHTPOJISI IIPOLIECCca U PE3YJIbTaTa PELICHUS] MATEMaTHUYECKON 3a/1auH;

e MPEABUAECTH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH IIPH PEILICHUH 33J1a4l, BHOCUTHh KOPPEKTUBBI B JIESITEIIBHOCTD
Ha OCHOBE HOBBIX OOCTOSITENICTB, HAWJIEHHBIX OIINOOK, BBISIBIIEHHBIX TPYAHOCTEN;

e OIICHUBAaThb COOTBETCTBHE pe3yjbTaTa JEATEIbHOCTU IOCTABICHHOW €M U YCIOBUSAM, OOBSICHATH MPUUYHHBI
JOCTHKEHUS UM HETOCTHXKEHUS 1I€JI, HAXOAUTh OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIbTATDBI

K konIity oOydeHus B 7 kjaacce 00y4yarOMIMICsS MOTYUYUT CAEAYIONUE TPEAMETHbBIE PE3YIbTaThI:

Yucia 1 BbIYMCICHUS

BbINoNHATH, cOYeTast yCTHBIE U MUCbMEHHBIE MPUEMBI, apu(PMETHUECKUE NEUCTBUS C pallUOHATIBHBIMH YHCIAMHU.

HaxonuTth 3Ha4eHHS YHCIIOBBIX BBIPAXKEHUHN, TPUMEHSITH Pa3HOOOPa3HbIE CIIOCOOBI M MPUEMBI BHIUUCIICHUS 3HAUCHHIM
JTPOOHBIX BBIPAKEHHM, COACPIKAITINX OOBIKHOBEHHBIC U JECATUUHBIC POOH.

[lepexoauTh OT OAHOW (POPMBI 3alUCH YUCEN K ApYyro (ImpeoOpa3oBbIBATh IECATUYHYIO IpOoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECSITUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIbHBIC YUCJIA.

OKpyIJISITh YnCa.

BpINONHATE NMPUKHUJIKY U OLIEHKY Pe3yJIbTaTa BBIYMCIICHUM, OLEHKY 3HAUYECHUN YMCIJIOBBIX BBIPAXKECHUU. BBINOIHATH
JEHUCTBUS CO CTENEHSIMU C HATYpaIbHBIMH MOKA3aTEISIMU.

[IpuMeHsATh MPU3HAKYU AETMMOCTH, Pa3JIoKEeHUE HA MHOKUTENU HATYpaIbHbIX YHCEIL.

Pemiatb mpakTUKO-OPUEHTHUPOBAHHBIE 33Jlayd, CBSI3aHHBIE C OTHOIIEHUEM BEJIMYHMH, IPOMOPLUHUOHAIBHOCTHIO
BEJIMYMH, MPOLEHTAMHU, WHTEPIPETUPOBATH PE3yJbTaThbl PEIICHUS 3aJady C YYETOM OrpPaHUYEHUM, CBSI3aHHBIX CO
CBOMCTBaMHU paccMaTpUBAEMBbIX OOBEKTOB.



AuredpanyecKue BbIpaKeHUsA

Hcnonb3oBaTh anreOpanvyeckyr0 TEPMHUHOJOTHIO U CUMBOJIMKY, NPUMEHITh €€ B IPOLIECCE OCBOEHUS y4eOHOIO
MaTepuraa.

Haxoauts 3HaueHus1 OyKBEHHBIX BBIPAKEHUH MPU 33JJaHHBIX 3HAUCHUSAX IEPEMEHHBIX.

BoinonHATe peoOpa3oBaHus LIETIOTO BBIPAXKEHUS B MHOTOYJIEH IPHUBENCHUEM IOJIOOHBIX CIIAraéMbIX, PACKpPhITUEM
CKOOOK.

BBINONMHATE YMHOXEHHE OJHOUYJICHA HA MHOTOWIEH U MHOTOWIEHA HA MHOTOYIEH, MPUMEHATh (OpMyJbl KBajapaTa
CYMMBI U KBaJpara pa3HOCTH.

OcCylIecTBIATh Pa3iokKEHNE MHOTOWIEHOB HA MHOXHTEIN C IMOMOIIBIO BHIHECEHHS 3a CKOOKHM OOIIEr0o MHOXKHTEI,
IPYNIMPOBKHU CIIAraeMbIX, IPUMEHEHUSI (POPMYJIT COKPAIIEHHOTO YMHOXKEHUS.

[IpumeHsTh npeoOpa3oBaHrsd MHOTOWICHOB ISl PELIEHUS Pa3IMYHbIX 337a4 U3 MATEMATHKH, CMEXHBIX MPEIMETOB,
U3 pEAIbHOW MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEN ¢ HATYpaJbHBIMU ITOKA3aTEJIIMU JJIs1 IPE0Opa30BaHusl BbIPAXKEHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHUS C OJHOM IMEPEMEHHOM, MPUMEHsS IMPaBWIA MEPEXOJAa OT MCXOAHOTO YPaBHEHHUS K
PaBHOCWIBHOMY eMy. [IpoBepsATh, SIBASETCA JIM YUCIO KOPHEM YPABHEHUS.

[IpumeHsTh rpadguueckue METOIbl IPU PEUICHUH JIMHEUHBIX YPABHEHUN U UX CHCTEM.

[TonGupath mpUMepsI Map YUCEN, ABISIOUMXCS PEIICHUEM JIMHEHHOTO YPAaBHEHUSI C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW MJIOCKOCTHU IpadUK JIMHEHHOTO YPaBHEHUS C ABYMsI IEPEMEHHBIMHU, MOJIb3YSACh IpapuKoM,
IIPUBOJUTH NPUMEPHI PELIEHUST YPABHEHHUS.

PemaTe cucTeMbl IByX JIMHEUHBIX YPABHEHUI C ABYMS IEPEMEHHBIMH, B TOM YHCJIE Tpa(UUeCcKu.

CocTaBnsaTh W pewiarh JHHEWHOE YpAaBHEHUE WM CUCTEMY JIMHEWHBIX YpPAaBHEHHMI IO YCJIOBHIO 3a/1ayH,
WHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H IIOJIyYEHHBIN PE3YsIbTaT.

DyHKIUU

N300paxxath Ha KOOPAMHATHOW NPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpAMHATAM, Jy4YHd, OTpPE3KH,
WHTEPBaJIbl, 3alUCHIBATH YUCIOBbIE TPOMEKYTKU HA aNreOpandyeckoMm si3bIKe.



OTMmeyaTh B KOOPAUHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAMHATAM, CTPOUTH rpadUKu JIMHEHHBIX ()YHKITHA.
CrtpouTts rpaduk GyHKINHU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIIMA W3BECTHBIE 3aBUCUMOCTH MEXIY BEITWYMHAMHU: CKOPOCTh, BPEMs, PacCTOSHUE,
1[€Ha, KOJIMYeCTBO, CTOUMOCTb, TPOU3BOAUTEILHOCTh, BpeMsi, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIMU 10 3HAUCHUIO €€ apryMeHTa.

[Tornmate Tpaduueckuii crmoco® MpeACTaBICHUS W aHaidu3a WH(pOpMaIMW, W3BJICKaTh W WHTEPIPETHPOBATH
uHGOpMaIINIO U3 TPa(UKOB PEAbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koniry oOydyeHus: B 8 kiacce o0ydaronuiicst MOTYUYUT CIEAYIONIME TPEIMETHBIC PE3yJIbTAThI:

Yucnaa v BBIYMCICHUA

Hcnonb30BaTh HayajbHBIE IPEICTABICHHUS O MHOXECTBE JCHUCTBUTEIIBHBIX YHUCEI JUISI CPABHEHUS, OKPYIJICHUS U
BBIYUCIICHUN, N300paxath JeHCTBUTEIbHBIC YMCIIa TOUKAaMU Ha KOOPAUHATHOM MPSIMOM.

[IpuMeHsATh TOHSATHE apU(PMETUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOJIUTh KBAJpPAaTHbIC KOPHU, HUCIOIB3YysS MpHU
HEOOXOMMOCTH KaJIbKYJIATOP, BBIIOJHITH MPEeoOpa3oBaHUsl BBHIPAKEHUM, COAEpIKAIIMX KBaJpaTHbIE KOPHHU, HCHOIB3YS
CBOWCTBA KOPHEH.

Hcnonb30BaTh 3aMCH OOJIBIIMX U MAJIBIX YHUCEJT C IOMOINIBIO IECATUYHBIX Ipobeit u creneneit yucna 10.

AnredpanvecKue BbIPAKEHUA

[IpuMeHSATh TOHSITHE CTENEHH C I1ENbIM TMOKa3aTesleM, BBIMOJHITh MPeoOpa3oBaHUsl BBIPAXKEHUM, COJEpIKALIUX
CTEIIEHU C LIEJIBIM [OKa3aTeJIeM.

BBITIONHATE TOXKIECTBEHHBIC MPEOOpa30BaHUsI PAlMOHAIBHBIX BBIPAKCHUH Ha OCHOBE NPABWI JCHCTBUN HaJ
MHOTOYJICHAMH U alre0pandyeckuMu Jpo0sMHu.

PackiianpiBaTh KBaApATHBIN TPEXWICH HA MHOKUTEIU.

[TpumensaTh mpeodpa3oBaHus BEIPAKECHHUM JIs PEIICHUS PA3IMYHBIX 33/1a4 U3 MAaTEMaTHUKH, CMEXHBIX MTPEAMETOB, U3
peabHOM IPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHbIE, KBaJApaTHbIC YPABHEHUS W pPalMOHAIbHBIC YPAaBHEHUSA, CBOJAIIMECS K HUM, CHUCTEMBI JBYX
YPaBHEHUM C ABYMSI IEPEMEHHBIMH.



[IpoBOAMTE NPOCTEUIIME HWCCIECIOBAHUSA YPAaBHEHUHW W CHUCTEM YPABHEHHM, B TOM YHCIE C IPUMEHEHHEM
rpauIecKuX MpeACTaBICHUH (yCTaHABINBATh, UMECT JIM YPaBHEHUE WJIM CHCTEMa ypaBHEHUHN PEIICHUs, €CIIH UMEET, TO
CKOJIbKO, U MPOYEE).

[lepexomuTh OT cioBecHON GOPMYIMPOBKU 3a7aud K €€ anreOpanvyeckoil MoJenu C TOMOIIBIO COCTaBIICHUS
YPaBHEHHUS WU CUCTEMBI YPABHEHUI, HHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4U MOJTYYECHHBIA PE3yJIbTaT.

[IpuMeEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHMS, OLICHKHU, PEUIATh JIMHEHHBIC HEPABEHCTBA C OJHOMU
MEPEMEHHOM M WX CHUCTEMBI, JaBaTh TrpadUuecKyl0 HILIIOCTPAIIMI0O MHOXXECTBA PEIICHUN HEPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUIMHA

[lonumMaTe W UCHOJIB30BaTh (PYHKIMOHAIBHBIE TOHATUS W A3BIK (TEPMUHBI, CHMBOJUYECKHE OO0O3HAYCHUS),
OMpEeNENATh 3HaYeHUE (PYHKIIMH 110 3HAYEHUIO apTyMEHTa, ONpeAeIsTh CBOUCTBA (DYHKIUU 110 €€ TpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX GYHKIUNA BUJIA:

y = kiX, y =x2,y = x3,y = |X|, y = VX, OICBIBaTH CBOICTBA YHCIOBOM (YHKIH 10 €& rpaduKy.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Kontpoabubie | IlpakTnueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
bubmuoreka [{OK
1 BbIPAXKEHNA, TOXKOECTBA,YPABHEHUA 20 2 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 PYHKLAN 12 1 https://m.edso0.ru/7f415b90
bubmuoreka [{OK
3 CTENEHb C HATYPA/IbHbIM NOKA3ATEJIEM 12 1 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
4 MHOTOH/TERb! 17 2 https://m.edso0.ru/7f415b90
. bubnmorexa LIOK
HHOIo YMHOXEHWA
> POPMYJIbI CORPALLIEHHOTO YMHO 19 2 https://m.edso00.ru/7f415b90
6 CUCTEMbI IMHEMHbIX YPABHEHWIA 22 1
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 IIVTAHUPOBAHUE

7 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara nudgposbie
Tema ypoka Kontpoabubie | IlpakTnueckue bp
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcebl
Yucnosble BbiparkeHus.
1 ApndpmeTnyeckme 4encTemua c 1 02.09.2024
OECATUYHbIMM 4POBAMM
Yucnosble BblpaxKeHua.
2 ApudmeTnyeckune aencTema c 1 04.09.2024
AeCATUYHbIMM Apobamu
3 BblpakeHUs C NepemMeHHbIMM 1 05.09.2024
4 BbiparkeHus ¢ nepeMeHHbIMU 1 09.09.2024
CpaBHeHMe 3HayeHuM
5 Bb|pa).|.(e|.|mf/'| 1 11.09.2024
CpaBHeHMe 3HaYeHnN
6 P g 1 12.09.2024
BblparKeHu
CBoWcTBa AeNCTBUI Hag,
7 yncnamm 1 16.09.2024
Toxkpecta. ToXKAeCTBEHHbIE
8 npeo6pa3oBaHMA BblParKeHWi 1 18.09.2024
9 ToxaecTBa. ToKAeCTBEHHbIE 1 19.09.2024




npeobpa3oBaHMA BblpaxKeHWNM

Toxpectsa. ToXKAeCTBEHHble

bubnunorexa LIOK

10 Y 23.09.2024
NPeobpasoBaHyA BblpaxeHHil https://m.eds00.ru/7f4211de
KoHTponbHan paboTa Nel
11 «Yucnosble 1 byKBeHHbIE 25.09.2024 bub6nmoreka [IOK
BblparKeHUA» https://m.edsoo.ru/7f421382
L AHannM3 KOHTPO/IbHOW PaboThl 76.09.9024 Bu6miorexa I[OK
YpaBHeHMe 1 ero KopHu R https://m.eds00.ru/7f42154e
12 JlInHenHoe ypaBHeHM? Cc ogHoM 20.09.2024 BuGmorexa LIOK
NEPEMEHHOM R https://m.eds00.ru/7f4218be
JInHeliHoe ypaBHeHWE C OAHOM
14 nepeMeHHoﬁ 02.10.2024
JInHeliHoe ypaBHEHWE C O4HOM
15 nepemeHHoﬁ 03.10.2024
PelweHue 3asa4 ¢ NOMOLLbIO
16 ypaBHeHW 07.10.2024
PeweHue 3a4a4 c nOMoLbiO
17 ypaBHEHMi 09.10.2024
CpenHee apndpmeTtmyeckoe,
MepamaHa, Kak cTaTUCTUYeCKan
19 14.10.2024

XapaKTepUCTnUKa



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

KoHTponbHan paboTa Ne2
«YpaBHEHUSA C 0gHOM

20 16.10.2024
nepemeHHoOMN»
AHann3 KOHTPOIbHOWN PaboThl
21 17.10.2024
YT1o Takoe yHKUMS?
BbluMcneHne 3HaueHuM
22 byHKLMKM no dopmyne 21.10.2024
BbluMcneHne 3HaYeHN
23 dyHKLMKM no dopmyne 23.10.2024
24 Fpaduk dyHKuy 24.10.2024
25 Fpadmk byHkumm 06.11.2024
2 Mpamas I'IpOI:IOpLI,VIOHaﬂbHOCTb 07119024 Bu6miorexa I[OK
v €€ rpadmk o https://m.edsoo.ru/7f41feec
MpaAmas NponopLMOHaNbHOCTb
27 n eé rpad)MK 11.11.2024
JNnHeliHaa GyHKUmA n eé
28 rpad)MK 13.11.2024
JInHeHan ¢yHKUMA U eé
29 rpad)MK 14.11.2024
JInHeMHan oyHKUMA U eé
30 18.11.2024  Puomioreka LIOK

rpaduk

https://m.edsoo.ru/7f41fafa



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa

NInHeiHan GyHKUMA 1 eé

bubnunorexa LIOK

31 20.11.2024
rpaduk https://m.eds00.ru/7f41fd70
KoHTponbHan paboTa Ne3
32 COYHKLANY 21.11.2024
AHann3 KOHTPObHOW PaboThbl
33 OnpepeneHune cTtenexHu ¢ 25.11.2024
HaTypasibHbIM MOKa3aTesiem
o OnpepeneHne cTeneHn ¢ 27 11.20%4 bubnunoreka LIOK
HaTypanbHbIM NOKasaTenem o https://m.edso0o.ru/7f421382
2 YMHOKeHne 1 ,u:eneHme 28 11.2024 bu6nmorexa LIOK
cTeneHe o https://m.edsoo.ru/7f42154e
%6 YMHOKeHne 1 ,u:eneHme 02.12 2024 bu6nmorexa LIOK
cTeneHe o https://m.edsoo.ru/7f4218be
- Bo3BeneHue B cTeneHb 04.12.2024 bubnmorexa LIOK
npousBeAeHNA 1 cTeneHun o https://m.edso0.ru/7f42276e
28 Bo3BepaeHue B cTeneHb 05.12.2024 bubmuorexa [JOK
Npou3BeAeHNA 1 CTeneHu o https://m.eds00.ru/7f422930
29 OpHouNEeH U ero CTaHAAPTHbIN 09.12.2024 bubmuorexa [JOK
Bna e https://m.edsoo.ru/7f422af2
YMHOeHWe 04HOUYNIEHOB.
40 Bo3seneHne ogHouNeHa B 11.12.2024 bubmorexa [JOK

cTeneHb

https://m.edsoo.ru/7f422cc8



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8

YMHOXeHne 04HOYNEHOB.

bubnunorexa LIOK
41 Bo3segeHue ogHOYNEHE B 12.12.2024 ]
CreneHs https://m.edsoo.ru/7f422fca
OYHKUMA y=X> 1 eé rpaduK. bub6nmoreka [IOK
42 16.12.2024
https://m.edsoo.ru/7f423182
dyHKuma y=x3 1 eé rpaduk bubnunorexa LIOK
43 18.12.2024
https://m.edsoo.ru/7f42432a
KoHTponbHan paboTa Ned
44 «CTeneHb 1 eé cBOMCTBA. 19.12.2024 bu6mmorexa [IOK
OAHOUNEHbI» https://m.edsoo.ru/7f42464a
AHann3 KOHTPOIbHOW PaboThl
bubnunoreka LIOK
45 MHOrouneH 1 ero cTaHAapPTHbIN 23.12.2024 ]
ana https://m.edsoo.ru/7f424c12
CnoKeHue 1 BblunTaHme BuGnnorexa [IOK
46 25.12.2024
MHOTOHNEHOB https:/m.edso0.ru/7f424fd2
. CNoKeHue 1 BblunTaHme 26199004 Bu6uorexa IJOK
MHOTO4NEHOB T https:/m.edso0.ru/7f4251d0
48 YMHOeHune ogHo4vneHa Ha 09.01.2025 Bu6mmotexa [IOK
MHOTO4NEH o https://m.eds00.ru/7f423312
YMHOKeHMe 0AHOoYNEHa Ha Bu6nnorexa [IOK
49 13.01.2025
MHOTo4NIEH https://m.edsoo.ru/7f4237fe
YMHOKeHMe 0A4HOoYNEHa Ha
50 15.01.2025  Promorexa HOK

MHOro4sneH

https://m.edsoo.ru/7f4239de



https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

YMHOXeHne ogHouYNeHa Ha

o1 MHOrouYNeH 16.01.2025
BblHeceHMe 06LLero MHOXUTENA
52 3a CKOBKM 20.01.2025
BblHeceHue 06LLero MHOXKUTENA
53 3a CKOBKM 22.01.2025
KoHTposbHaa paboTa Ne5
«Cymma 1 pa3HoCTb
54 MHorouneHoB. NpousseaeHne 23.01.2025
OZIHOY/IEHA M MHOTOYIeHa»
AHaNM3 KOHTPO/IbHOMN pPaboTbl.
55 YMHOX€eH1e MHOroYeHa Ha 97.01.2025 bubmmoreka [JOK
MHOrou4/1eH https://m.edso0.ru/7f420482
YMHOeHNE MHOro4/1eHa Ha
56 MHOroYNEeH 29.01.2025
- YMHOeHNE MHOro4/1eHa Ha 10.012025 Bubmiorexa [IOK
MHoroneH R https://m.edso0.ru/7f42064e
Pa3nosKeHne MHoro4sieHa Ha
53 MHOXUTEIN CNocobom 03.02.2025 bu6nmorexa LIOK
rpPynnuMpoBKK R https://m.edsoo.ru/7f420806
Pa3nosKeHne MHoro4sieHa Ha
59 MHOXUTENM cnocobom 05.02.2025 but6mmorexa [IOK

rPYNMNUMpPOBKK

https://m.edsoo.ru/7f4209a0



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0

PasnoxeHne MHOro4seHa Ha
MHOXMUTEen cnocobom

bub6nmmoreka [IOK

60 06.02.2025
rPYNNMPOBKM https://m.edsoo.ru/7f420e6e
KoHTposbHaa paboTta Ne6 B
noanoreka [JOK
61 10.02.2025
«Mpou3Be/ieHMe MHOTOUNEHOBY https://m.eds00.ru/7f427¢32
AHann3 KOHTPOIbHOWN PaboThl
62 Bo3BseaeHue B KBaZpaT CyMMbl 12.02.2025 BH6J-H’10TCK3 TOK
1 Pa3HOCTU ABYX BbIPaXKEHMI https://m.edsoo.ru/7f427e8a
Bo3sseggeHue B KBaApaT CYMMbl
63 M Pa3HOCTW ABYX BbipaxKeHUM 13.02.2025 Bubmorexa LOK
https://m.edso0.ru/7f42836¢
Bo3BeaeHme B KBagpaT CyMmbl
64 W Pa3HOCTU ABYX BbIPAMKEHMIA 17.02.2025
PasnokeHne Ha MHOXXUTenn c
65 nomotubto popmyn KBagpaTa 19.02.2025
CYMMbI 1 KBafpara pa3HOCTU
Pa3noskeHne Ha MHOXUTENN C
66 nomoLubio popmyn KBagpaTa 20.02.2025
CYMMbI 1 KBafpaTta pa3HOCTU
YMHOXeHune pasHOCTU ABYX Bu6
nuoteka [JOK
67 i 24.02.2025
BEIPAMKEHNN Ha X CymMy https://m.eds00.ru/7f4284de
YMHOMeHMe pa3sHOCTU ABYX Bu6
nuoteka [JOK
68 i 26.02.2025
BEIPAMKEHNN Ha ux cymmy https://m.eds00.ru/7f42865a
69 YMHOeHMe pasHoCTU [BYX 27.02.2025 | bubmmoreka [JOK



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a

BbIPa*KEHUI Ha UX CymMy

https://m.edso0.ru/7f4287d6

PasnoxeHune pasHocTu

70 KBaApaToOB Ha MHOXUTENM 03.03.2025
PasnoskeHne pasHOCTU
71 KBaApaToOB Ha MHOXUTENM 05.03.2025
2 PasnoskeHne pasHOCTU 06.03.9025 Bu6uorexa 1JOK
KBAAPATOB Ha MHOXMUTENM s https://m.edsoo.ru/7f421044
73 PasnoxkeHne Ha MHOXXUTenn 10.03.2025 BuGmorexa [IOK
CYMMbI 11 PasHOCTY Ky60B R https://m.eds00.ru/7f41de76
KoHTposibHas paboTa Ne7
74 «KBagpat cymmbl 1 KBagpat 12.03.2025 bubmmoreka [JOK
pPa3sHOCTU. Pa3HOCTb KBaApPaTOB» https://m.edso0.ru/7f41dff2
AHann3 KOHTPOAbHOW PaboTbl
75 MNpeobpasoBaHue Lenoro 13.03.2025
BblPaXKeHWsA B MHOTOU/IEH.
MNpeobpa3oBaHue Lenoro
76 Bblpa*KEHUA B MHOTOU/IEH. 17.03.2025
MpumeHeHWe pasnnyHbIX
77 cnocob0B ANA PasNoKeHUA Ha 19.03.2025
MHOXUTENN
MprUMeHeHe pasanYHbIX
78 cnocoboB AN Pa3NoKeHUA Ha 20.03.2025 bu6mmorexa [IOK

MHOXUTENN

https://m.edsoo.ru/7f41el6e



https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e

anMEHEHME Pa3/INYHbIX

79 cnocoboB AN Pa3/oKeHUA Ha 02.04.2025 bub6nmmoreka [IOK
MHOKMUTENU o https://m.edsoo.ru/7f41e42a
KoHTposbHaa paboTta Ne8
80 «MpeobpasoBaHue LenbIx 03.04.2025 bu6mmorexa LIOK
BbIPaXEHMNII» o https://m.eds00.ru/7f41e8a8
AHann3 KOHTPONbHOW PaboThbl
bubnunoreka LIOK
81 JNnHeliHoe ypaBHeHKe ¢ ABYMA 07.04.2025
vp Asy https://m.edsoo.ru/7f41ed80
nepemeHHbIMM
JIvHelHoe ypaBHeHWe ¢ AByMsA
82 nepemeHHbIMU 09.04.2025
lpadumK NMHENHOTO ypaBHEHMA
83 C ABYMA NepemMeHHbIMU 10.04.2025
lpaduK NMHENHOTO YpaBHEHUA
84 C AABYMSA NePEMEHHbIMM 14.04.2025 bubmrorera [OK
https://m.edsoo.ru/7f41ea24
Cuctembl IMHENHbIX
85 ypaBHeHMI1 ¢ AByMA 16.04.2025
nepemeHHbIMU
Crnocob noacTaHoOBKM bu6mmoteka IIOK
86 17.04.2025
https://m.edsoo.ru/7f41ef06
g7 Cnocob noacTaHOBKM 21.04.2025
88 Cnocob noacTaHOBKM 23.04.2025 bubnuorexa [JOK

https://m.edsoo.ru/7f41f078



https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078

Cnocob cnoxeHus bubmuorexa [{OK
89 24.04.2025
https://m.edsoo.ru/7f41f1fe
Cnocob cnoxeHus bubnunoreka LIOK
90 28.04.2025
https://m.edso0.ru/7f427282
Cnocob cnoxeHus bubmuorexa [{OK
1 30.04.2025
d https://m.edsoo.ru/7f427412
o PeweHune 3agay ¢ nomcu)m,bro 05.05.2025 Bu6miorexa [JOK
CUCTEM ypaBHEHUN e https://m.eds00.ru/7f426d1e
PeweHune 3aga4 ¢ NOMOLLbIO
93 CUCTEM YPaBHEHUIA 07.05.2025
PeweHure 33434 C NOMOLLbIO
94 CUCTEM YPABHEHU 08.05.2025
PeweHure 33434 C NOMOLLbIO
95 CUCTEM YPaBHEHUI 12.05.2025
KoHTponbHasa paborta Ne9
96 «CUCTEMBI SIMHEMHBIX 14.05.2025 bubmuoreka [JOK
yPaBHEHMII» https://m.edsoo.ru/7f41f50a
97 AHaNn3 KOHTPOIbHOM paboTbl 15.05.2025 bu6nmorexa LIOK
https://m.edsoo.ru/7f429c6c
o8 UTtorosoe rlosTopeHme. ) 16.05.902 BuGamorexa [IOK
Peluenme MHenHbIX ypasHeHni :05.2025 https://m.edsoo.ru/7f429f32
WNTorosoe nosTopeHMe.
99 Mpeobpa3osaHue LEenoro 21.05.2025 bubnuotexa [JOK

Bblpa*eHnA B MHOIo4neH.

https://m.edsoo.ru/7f42a0e0



https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

UTtorosoe NOBTOPEHUE.
anMEHEHME Pa3/TINYHbIX

bu6nmoreka [IOK

1 1 22.05.2025
00 CnocoboB AR PasnoKeHus Ha https://m.edsoo.ru/7f42a27a
MHOXuUtenum
101 NpomexyToYyHadA aTTecTaumn 1 26.05.2025
AHanus paboTbl bubnunorexa LIOK
102 1 28.05.2025
https://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB 102

[10 [TIPOT'PAMME



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Anre6pa , 7 kimacce/ : MakaperaeBlO.H; Munnrox H.I'.,Hemkosa K.W. u
npyrue, nop penakuuent TemsikoBekoro C.A.., Mocksa «IIpocBemenune»2024r.

HNunaktuaeckue matepuanst: JI.W.3BaBuy,JI.B.Ky3nenosa, C.b.CyBopoga.

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA
Aunre6pa , 7 kinacc/ : MakaperueslO.H; Munatok H.I'.,Hemikosa K.1. u

npyrue, nox penakuuen TemsikoBekoro C.A.., Mocksa «IIpocsemenne»2024r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
POIII

Yuu.py



