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COAEPXAHUE OBYYEHUA
7 kJjacce
1. Yucaa u BpluucjaeHuss. PanuonajabHble ynciaa (25 u).

[lonsitue paunoHanpHOro uwncia. ClOKEHHE W BBIUMTAHUE PALMOHAIBHBIX YHCEL.
YMHOKEHHE U JIeIeHHE pallMOHalbHbIX unced. CpaBHEHME, YNOPSI0YMBAHUE pPallMOHAIbHBIX
ymces. CTeneHb ¢ HaTypaJlbHBIM MOKa3aresaeM. Perienre OCHOBHBIX 3a/1a4 Ha JIpOOH, MPOLEHTHI
U3 pealbHOM MPakTUKH. ApudMeTHIECKUE JEHCTBUS C PAllMOHATILHBIMU YHCIIAMHU.

[Ipu3Haku AenMMOCTH, PA3j0KEHHUsT HAa MHOXKUTEIM HaTypalbHbIX uyucen. PeaibHble
3aBucuMocTd. [lpsimas mpomopruoHaibHAs 3aBUCHMMOCTb. OOpaTHas NPOMOPLUOHATIBHAS
3aBUCUMOCTb.

2. Aaredpaumueckue BoipazkeHus (27 4).

bykBeHnHbie BoIpakeHHs. I[lepemenHble. JlomycTUMBbIe 3HAYCHHS MEPEMEHHBIX. DOPMYIIBI.
[IpeoOpa3zoBanre OYKBEHHBIX BhIpakeHui. [IpuBeneHHe MOJOOHBIX cllaracMbIX. PackpbiThe
cko0ok. [IpeoOpa3oBaHre OYKBEHHBIX BBIPAKECHUH, PACKPBITHE CKOOOK M IIPHUBEICHUE 110 I00HBIX
ciaraeMbix. CBOMCTBA CTEIICHH C HATYPaJIbHBIM IIOKA3aTEIICM.

Muorouwnensl. CloKeHUE, BBIYUTAHHE, MHOTOYICHOB. YMHOXXCHHE MHOTOYJICHOB.
CrnoxeHue, BBIYMTAHUE, YMHOXCHHE MHOTOWICHOB DOpPMYJIbI COKPAIICHHOTO YMHOXCHHS.
KBagpaT cymMMbl M KBajpar pa3HOCTH. Beimenenue momHoro kBaapara. @Dopmyna pasHOCTH
KBaJIpaToB. PasnoskeHne MHOTOYWICHOB HA MHOXHUTEIIH.

3.YpaBHeHnusi u HepaBeHcTBa (20 v).

YpaBHeHue, npaBuiia MpeoOpa3zoBaHus YpaBHEHHsI, PABHOCUIBLHOCTh ypaBHeHUH. JIuHelHoe
ypaBHEHHUE C OJTHOM IepeMeHHOU. Pemenne muHeHbIX ypaBHeHUH. CocTaBiIeHNE YpaBHEHUS 110
YCIIOBHIO 3a1auyd. PemieHue 3amad ¢ MOMOUIbIO ypaBHEHUW. JIMHENHOEe ypaBHEHHE C JBYMs
nepeMeHHbIMU U ero rpaduk. Cucrema IByX JUHEHHBIX YPAaBHEHHM C JBYMs MEPEMEHHBIMHU.
Pemenne cucrem ypaBHEHUH CrocoOOM MOJICTaHOBKU. PelieHne cucrteM ypaBHEHUH CIOcoOOM
CIIOKEHHUS.

4 KoopauHatsl U rpapuku. DyHkuuu (24 4).

Koopannara touknm Ha mnpsmon. YucioBble NpoMexyTKH. PaccrosHue Mexnay IByms
TOYKaMHU KOOPAMHATHOU NpsMoi. [IpsiMmoyronpHas cucteMa KOOpJIMHAT Ha MI0CKOCTH. [Ipumepnt
rpaguKoB, 3alaHHBIX (QopMyinamu. YrTeHne TrpapuKoB peanbHBIX 3aBHUCHUMOCTEH. [loHsThe
¢byuknun. ['padux Gynkuuu. [loctpoenue rpaduka pynkuuu. CBoiictBa Gpynkuuii. JluneitHas
¢yuknus.  Iloctpoenue rpaduxa nuHeiHod ¢yHkuuu. PaBHOmMepHoe aBmxeHue. I'paduk
ynxuu ¥ = |x|. Utenue rpadukoB peanbHbIX 3aBUCHMOCTEI.

5.I1oBTOopeHue u 060061menue (6 4).
Apudmernueckue IeiCTBUS ¢ pallMOHAIbHBIMU YUCIaMU . ANTreOpanyecKre BhIpaKeHHsl.
Pemenue nuHelHbIX ypaBHEeHUH 1 ux cucreM. @yHKIMU U UX rpaduku. Pemenue 3aaay ¢
MMOMOUIBIO YPABHEHU.

8 kiacce

1. Yucaa u Bpruuciaenus. Kpaaparusie kopuu(1S u).

KBagpatubiii kopeHb wu3 uucia.  [lomste 00 wuppannoHaIbHOM uucie. JlecsTHuHbIe
npUOIMKEHNS UppalMoOHaIbHBIX yucel. JlelicTBuTenpHble yncia. CpaBHEHUE JIEHCTBUTENBHBIX
yucen. ApudMeTnueckuil KBaJpaTHBII KOpeHb. YpaBHEHHME Buia X~ = a. PelmieHue ypaBHEHHS
Bia X° = a. CoiicTBa apudmeTnyecKux KBaapaTHbIX KopHel. [IpeoOpa3oBaHMe YHCIOBBIX
BBIPAXEHUI, COEPKALUX KBAJAPAaTHbIE KOPHH.



2. UYwucaa u BpruuciaeHus. CTteneHs ¢ meabiM nokasareaem (7 4).
Crenmenr ¢ 1enbiM ToKazaTeneM. CraHaapTHas 3amuch 4Yucia. Pa3Mepsl  0OBEKTOB
OKpyKaromero mMupa (0T 3JEMEHTApHBIX YacCTHUI[ JO KOCMHUYECKHX OOBEKTOB), JIUTEIBHOCTDH
IIPOLIECCOB B OKpY»KaroieM mupe. CBOICTBa CTENEHH C LIETbIM [T0Ka3aTesIeM.

3. Auaredpamyeckue Boipa:kenusi. KBaapatusiii Tpéxuiiex (5 4).

KBagparsslii TpéxuieH. PaznoxxeHne KBagpaTHOro TPEXUIIEHA HA MHOKHUTEIIN.
4.  Auredpamueckue BbIpakeHHusi. Auredpanydeckasi Apoob(15 4).
Anrebpanueckast 1poOb. JlonmycTHMbIe 3HAUYEHUSI NTEPEMEHHBIX, BXOJSIIUX B airedpanyecKue
BbIpakeHHs. OCHOBHOE CBOMCTBO aireOpamyeckoi apoou. Cokpamienue apooei. ITpuBenenue
anreOpanyeckux Apodeil k obmemy 3HameHaTento. ClloKeHHEe M BbIUMTaHHUE alreOpandeckux
npobeil. YMHOXKeHHe M jeneHue anredpamueckux apoOeit. IIpeoOpasoBanue BbIpakeHUi,
coJiepKanux aaredpandeckue apooHu.

5.  YpaBHenus u HepaBeHcTBa. KBagpaTHbie ypaBHeHnus (15 u).
KBanpatnoe ypaBHenue. HemosiHoe kBanpatHoe ypaBHeHue. Popmyna KOpHEW KBaJApaTHOTO
ypaBHeHus. Teopema Buera. Pemenue ypaBHeHUi, cBoAsIUXCs K KBagpaTtHbIM. IIpocreitmune
IpOoOHO-pallMOHATILHBIE YpaBHEHHUS.  PemieHue TEKCTOBBIX 3agad C TMOMOUIbIO KBaJpPATHBIX
YpaBHEHUH.

6. YpaBHeHnus u HepaBeHcTBa. Cucrembl ypaBHenuii (13 u).

JluneiitHoe ypaBHEHHE C JABYMsI MEPEMEHHBIMH, €0 rpaduK, IPUMEphl PEIICHUS YpaBHEHHIM
B LIETIBIX uucliaXx. PemieHue cucreM ABYX JIMHEWHBIX YpaBHEHUH C JABYMsI IE€PEMEHHBIMHU.
[Tpumepsl peleHus] CUCTEM HEJIMHEHHBIX ypaBHEHUH ¢ IByMS epeMeHHbIMU. PelieHue cucrtem
HEJIMHCWHBIX YpaBHEHUU C ABYMs MepeMeHHbIMU. [ paduyeckas WHTEpIIpeTalns YPaBHCHUS C
JIBYMsI IEPEMEHHBIMH U CUCTEM YpaBHEHHUU C JABYMs MEpEeMEHHBIMH. Perenre TeKCTOBBIX 3a7au
C IOMOIIBIO CUCTEM YPaBHEHHM.

7. YpaBHeHnus u HepaBeHcTBa. HepaBencrBa(12 u).

UucnoBble HEpaBEHCTBAa U UX cBoicTBa. HepaBeHCTBO ¢ onHOM mepeMeHHOW. M300paxeHue
pelICHUs JIMHEMHOIO HEPAaBEHCTBA HA YMCIOBOM IPsAMOM. JIMHEVHBIE HEPaBEHCTBA C OIHOU
nepeMeHHo u ux pemeHue. CUCTEMbl JIMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM U HX
peueHue. M3o00paxeHne perieHns: CUCTeMbl JINHEHHBIX HEPAaBEHCTB HA YHCIOBON MPSIMOM.

8. DOyukuuu. OCHOBHBbIE MOHATHA (5 4).

[Tonstne ¢ynkuuu. O6IacTh ompeneneHuss U MHOXKECTBO 3HaueHUW ¢yHKIuH. CrocoOsl
3amanus pyHkiuid. ['padux pyakuun. CBoiicTBa QyHKIINH, UX OTOOpakeHHE Ha rpaduKe.

9. ®ynkuuu. Yucaosbie pyHkuuu(9 4).

Urenue u noctpoeHue rpapukoB ¢GyHKui. OyHKINN, OMUCHIBAIOLIUE IPSIMYI0 U 00paTHYIO
PONMOPIMOHANBHEIE  3aBHCHMOCTH, HX rpapukn. I'mmepboma. I'padux  ymkmmm y = X2,
Oyukuun y = X2,y = X%, y=+/x ¥ = |x| u ux rpapuxu. T'paduueckoe penreHue ypaBHeHUil 1

cucteMm ypaBHeHUM. [Ipumepsl rpadukoB pyHKIMA, OTpaXKaIOIIUX peabHbIE MPOIIECCHI.

10. TloBTopenue u o6o06meHue (6 4).

Apudmernueckuil KBaJapaTHbI KopeHb. CBOHCTBa apu(METHUECKUX KBaJpPATHBIX KOPHEH.
KBanparuble ypaBHeHusa. JIMHEWHbIE HEpPAaBEHCTBA M UX CUCTEMBbl. UTEHHE M NOCTPOEHUE
rpadukoB QyHkuMii. Penienre TeKCTOBBIX 3ajja4u C MOMOILBIO YPABHEHUI U CUCTEM YPaBHEHU.

9 kjaacc



1. Yncaa u Bolunciaenus. /leiictBurenbHble yncia (9 1)
Pannonaneublie uyncna. UppanuonaneHele yncia. Koneunble 1 OeCKOHEUHbBIE A€CATUYHbBIE
Ipo6u. MHOXKECTBO JCHCTBUTEIBHBIX YHCEI; JEHCTBUTENbHbIC UMCIa KaKk OeCKOHEUHbIE
JecATUYHbIe TpoOu. B3auMHO 0JJTHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM
JIEMCTBUTEIIbHBIX YMCET U MHOKECTBOM TOUYEK KOOPJAMHATHOMN npsimoi. CpaBHEHHE
JeMCTBUTENBHBIX YUCeN. Apru(MeTHIecKne NeHCTBHS ¢ IeHCTBUTEIbHBIMHI YHCIAMH.
[TpubmmkE€HHOE 3HAUEHUE BEJIMYUHBL, TOUHOCTD Npubamkenus. Okpyrienue uncen. [Ipukuaka
U OLICHKA PE3YJIbTATOB BBIYMCIICHUM.
2. YpaBHeHHsI H HEPABEHCTBA. Y PaBHEHHUsI C OIHO nepeMeHHoii (14 4)
JInnelinoe ypaBHeHue. PelieHne ypaBHeHUH, CBOASAIIMXCA K JIMHEWHBIM. KBagpaTtHoe
ypaBHeHUE. Pemenue ypaBHEHM, CBOASIIMXCA K KBaJpaTHbIM. bukBajpaTHble ypaBHEHHUS.
IIpumepsl pelieHns ypaBHEHUM TPETbeW U 4ETBEPTOM CTEIIEHEN Pa3I0KEHUEM Ha
MHOKUTENH. Perienre qpoOHO-pallMoOHAIbHBIX YpaBHEHUH. Pelienne TeKCTOBbIX 3a/1a4
anredpandecKuM METOIOM.
3. YpaBHenus u HepaBeHcTBa. Cucrembl ypapHenuii (14 u)
VYpaBHeHUE ¢ OBYMS NEPEMEHHBIMH U ero rpaduk. CucreMa JByX JIMHEHHBIX YpaBHEHHIA C
JIByMsI [IEPEMEHHBIMU U €€ penieHue. PemieHune cucteMm IByX YpaBHEHHUI, OJIHO U3 KOTOPBIX
JUHENHOoe, a [pyroe — BTOpoi creneHu. ['paduueckas uHTEpIIpeTaLlUs CUCTEMBl YpaBHEHUH C
JIBYMsI IEpEeMEHHBIMU. Pellienrne TeKCTOBBIX 33/1a4 anreOpandyeckuM CIioCOOOM.
4. YpaBHenusi u HepaBeHcTBa. HepaBencra (16 1)

YucnoBble HEPABEHCTBA U UX CBOMCTBA. JIMHEHBIE HEPABEHCTBA C OAHON IEPEMEHHOU U UX
pemienue. CuctemMbl TMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHON U UX PELLEHUE.
N300paxeHue pelieHns CUCTeMbl JIMHEWHBIX HEPABEHCTB HA YHCIOBOM MPSIMOU. 3aruch
pelieHus cucTeMbl HepaBeHCTB. KBaipaTHble HEpaBEHCTBA U X PELIEHUE (C MOJI0KUTEIbHBIM
JTUCKPUMHUHAHTOM, C TUCKPUMHHAHTOM, PABHBIM HYIIO, C OTPUIATENbHBIM JUCKPUMHUHAHTOM).
Crporue u HecTporue HepaBeHcTBa. O0IACTh ONpeIeIeHNs HepaBeHCTBA (001aCTh
JOIYCTUMBIX 3HAUCHUI niepeMeHHoi ). HepaBeHcTBa, cBOAMIIECS K HEPAaBEHCTBAM BTOPOI
crenenu. ['paduueckas MHTEpIIpeTalis HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI
NIEPEMEHHBIMH.

5. Umucaosbie nociaenoBaTeabHocTH (15 1)
[TonsiTvie YMCIIOBOM MOCIIE0BATENBHOCTHU. 3aJJaHKE MTOCIIE0BATEILHOCTU PEKYPPEHTHON
dopmynoit u popmysoii N-ro uieHa. Apupmerndeckas U TeoMeTpUUYecKast IPOrPECCHH.
®opmyna N-ro ujaeHa apuMeTndeckon u reomeTpudeckoit nporpeccun. opmyna cymMmsl n
HEPBBIX YJICHOB apu(METUUECKON 1 reoMeTpruIecKoil nporpeccuu. M3obpaxeHnne 4ieHoB
apupMeTHUYeCKOl 1 FTeOMETPUUECKON MPOrPECCUH TOUKaMH Ha KOOPIAUHATHOMN TJIOCKOCTH.
JIuHelHbIN ¥ SKCIOHEHIIUANbHBIN poCT. CII0AKHBIE MPOIIEHTHI.

6. ®ynkuuu (16 4)
['paduku pynkuuit y = kx+b, y = kx, v = E u ux cBoicTBa. KBajgpaTuunas yHkuus, e€ rpapuk

u cBoiicTBa. [lapabosia, KoOpAUHATHI BEPIIMHBI TApaboJIbl, 0OCb CUMMETPUN TTapaboIbI.
Crenennble QyHKIMU C HATYpaJIbHBIMU MOKa3aTesiMu 2 U 3, ux rpaduku u cBoiictea. ['paduk
¢dynkuuu y = ax” u ero cBoictBa. I'padux pyHkuum y = ax® u ero cBoiicTBa. I'padux pyHKIIU

y =+/x u ero cpoiictsa. ['pagux Gpynkuuu ¥ = |x| u ero cpoiicTaa.

7. IloBTOpeHue, 06001IeHHE U cucTeMaTu3anusa 3Hanui (18 4)
3anuce, CpaBHEHUE ACUCTBUTENBHBIX YKcell. JleCTBUs ¢ AECTBUTEIBHBIMU YHCIAMHU.
Yucnosas npsimasi. OxkpyrieHue, npudamkenue, oreHka. [IporenTsr. C10KHBIE TPOIICHTHI.
OtHomeHus, nponopuun. Anredpandeckue BeipakeHus (mpeodpazoBaHue anredpandeckux
BBIPOKEHHM, TONyCTUMbIE 3HaUeHUsI ). Pelrenne TeKkCTOBBIX 3a7a4 apu(METHISCKUM
crocoboM. YpaBHeHUs U HepaBeHCTBA. CHUCTEMBI ypaBHEHUH U HepaBeHCTB. DyHKIIMN



(mocTpoeHue, CBOMCTBA U3YyYEHHBIX (DYHKIMN; TpaguuecKoe penieHne ypaBHEHUH U UX
cucreM). ApudmMeTndeckas U reOMETpUUIECKasl MPOTPECCUH.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBLIE PE3YJIBTATHI

JIM9HOCTHBIE pe3yNbTaThl OCBOEHUS MPOTpaMMbl y4eOHOro TmpenMera «Maremarukay
XapaKTepU3YIOTCS:
Iampuomuueckoe 6ocnumanue. TPOSBICHHEM HWHTEpeca K TMPONUIOMY U HACTOSIIEMY
POCCUHCKON MaTeMaTHKH, I[EHHOCTHBIM OTHOUICHHEM K JOCTH)KCHHUSIM  POCCHMCKHX
MaTeMaTUKOB U POCCHICKOW MaTeMAaTUYECKOW IIKOJbI, K UCIOJIB30BAHUIO ITUX JOCTUKEHUN B
IpYTUX HayKax M MPUKIAJAHBIX cepax.
I'pasicoanckoe u OyX06HO-HPAGCHIBEHHOE GOCHUMAHUE. TOTOBHOCTHIO K BBITIOJHEHHUIO
00s13aHHOCTEN TpakJaHMHA M pealn3allMd €ro MpaB, MPEACTaBICHHEM O MaTeMaTHUYECKUX
OCHOBax (YHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHMA, TPOICIYp TPaKIaHCKOTO
oOmiectBa (BBIOOpBI, OMPOCHI U TMpP.); TOTOBHOCTBIO K OOCYXKACHHUIO AITHUECKUX MPOOIeM,
CBS3aHHBIX C TPAKTUYCCKUM TNPUMEHEHUEM JOCTHKCHHH HAayKH, OCO3HAHHEM Ba)KHOCTHU
MOPaTbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO.
Tpyoosoe éocnumanue. YCTAHOBKOW HAa aKTHMBHOE yYacTHE B PEIICHUU MPAKTHYCCKHUX 337ad
MaTeMaTHUYECKON HaMpaBIIEHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTeMaTH4YecKOro oOpa3oBaHHs Ha
MPOTSHKCHUHM BCEU J>KM3HU JUIS YCHEIIHON MPOPECCHOHATBHON AEATeIPHOCTH W Pa3BUTHEM
HEOOXOUMBIX YMEHHI; OCO3HAaHHBIM BBIOOPOM U MOCTPOECHUEM WHAMBUAYAIBHON TPaeKTOPUU
o0pa3oBaHWs W JKU3HCHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX
moTpeOHOCTEH.
dcmemuueckoe 6ocnumanue. CIOCOOHOCTBIO K OMOIMOHAIBHOMY U 3CTETUYCCKOMY
BOCTIPUATHUIO MATEeMAaTHUYECKUX OOBEKTOB, 3a/ay, PEIICHUN, pPaCCYXJCHHM; YMEHHUIO BUJIETh
MaTeMaTHYECKHUE 3aKOHOMEPHOCTH B HCKYCCTRBE.
Llennocmu nayunozo no3Hanusa. OpPUCHTAIMEH B JEATEIHLHOCTH HA COBPEMEHHYIO CHUCTEMY
HAyYHBIX TPEJCTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHsS YEIIOBEKa, MPHPOJIBI U
oOmiecTBa, MOHMMaHUEM MaTeMaTUYeCKOM HAyKH Kak cdepbl YelOoBEYeCKOW AeaTeIbHOCTH,
9TamoB €€ pa3BUTHUS W 3HAYMMOCTH JUIS Pa3BUTHS IIUBUJIM3AIUHU; OBJIAJICHUEM SI3BIKOM
MaTeMaTHUKH M MaTeMaTH4YeCKOW KyIbTYpOH KaK CpEACTBOM MO3HAHHUS MHpA; OBJIAJECHUEM
MPOCTEHIIMMU HaBBIKAMH HCCIIEIOBATEIBCKON e TSIIbHOCTH.
@u3uueckoe 6ochumanue, Hopmuposanue Kyabmypsl 300p06bA U IMOUUOHAILHOZO
Onazononyuus: TOTOBHOCTHIO TPHUMEHATH MaTeMaTWYCCKUE 3HAHWS B HWHTEpecax CBOETO
3/I0pOBbS, BEIEHUS 3JI0POBOT0 00pa3a »KU3HU (3I0pOBOE MHUTAHHE, COATAaHCUPOBAHHBIN PEKUM
3aHIATHA W OTIbIXa, peryispHas (U3WUecKas aKTHBHOCTH); CPOPMHUPOBAHHOCTHIO HAaBBIKA
peduiekcun, MpU3HAHUEM CBOETO IIPpaBa Ha OIMMOKY M TaKOTO K€ MpaBa JAPYroro 4yeioBeKka.
DKonozuueckoe eéocnumanue: OPUCHTAIMEH HA TMPUMCHEHHE MAaTEMATHYCCKUX 3HAHWHA IS
pelieHus 3a7ad B OOJNACTH COXPAHHOCTH OKPYXKAIOLIEH Cpellbl, TUIAHWPOBAHUS TOCTYIKOB U
OIICHKH WX BO3MOJKHBIX ITOCIICJICTBUI I OKPYKAIOIIEH CpeIbl; OCO3HAHHEM TJI00aThbHOTO
XapakTepa dKOJOTUYECKUX MPOOJIeM U MyTel HX perieHus.
Juunocmnwle  pesynromamol,  odecneuuearujue  acanmayuro  0dyuarwuiezoca K
UBMEHAIOWUMCA YCTIOGUAM — COUUAILHOU U NPUPOOHOU CPedbl: TOTOBHOCTHIO K JICHCTBUSM B
YCIIOBUSAX  HEONMPEACHEHHOCTH, TIOBBIMICHUIO YPOBHS CBOCH  KOMIICTCHTHOCTH  depe3
MPAKTUYECKYIO JEATENLHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS Y APYTUX Iojel, mpuoOpeTars B
COBMECTHOH JCSITETLHOCTH HOBBIC 3HAHWS, HABBIKM W KOMIICTCHIIMM W3 OIBITA JPYTHX;
HEOOXOIUMOCTBIO B (OPMUPOBAHWU HOBBIX 3HAHUH, B TOM ducie (GOopMynIHpoBaTh HJEH,
MIOHSITHS, TUIIOTE3BI 00 00BEKTaX W SBIICHUSAX, B TOM YHCIIE paHee HE U3BECTHBIX, OCO3HABATh
neduIuTel COOCTBEHHBIX 3HAHMH ¥ KOMIIETEHTHOCTEH, IUIaHUPOBAaTh CBOE pPa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAITUIO KaK
BBI30B, TPEOYIOMMI KOHTPMEp, KOPPEKTHPOBaTh MPUHUMAEMble pPEIICHUS W JEeHCTBUS,
(bOopMyIMPOBATh 1 OIIEHUBATH PUCKH M ITOCIICICTBUS, POPMUPOBATH OIIBIT.




METAIIPEAMETHBIE PE3VJIbTATEI
MeranpeaMeTHble pe3yibTaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpenMera «MaremaTtukay
XapaKTEePU3YIOTCS  OBJIAJICHHEM  YHUBEPCAJIbHBIMH  IMO3HABATEJIbHBIMH  JICHCTBHIMH,
YHUBEPCATHbHBIMH KOMMYHUKATHUBHBIMHU JCHCTBUSMHU U YHUBEPCAIHHBIMH PeryJATHBHBIMH
IEUCTBUSIMU.

1) VYHuBepcaibHble NO3HaBaTe/IbHbIe JEHUCTBUSA oOOecreyuBaoT (QopMHUpOBaHUE O0a30BBIX
KOTHUTUBHBIX MPOIECCOB 00yYaronmxcsi (OCBOCHHE METOJIOB MO3HAHUS OKPYKAIOLIEro MHUPA;
MPUMEHEHHE JIOTHUYECKUX, UCCIIeI0BATEIbCKUX Onepaluii, yMeHuit pabortats ¢ nHdopmanueit).
ba3oBble JlorHYecKue 1eiicTBHSA:

® BBUBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKUM MaTEMaTHYECKHX OOBEKTOB,
MOHSTHI, OTHOUICHWH MEXIy TMOHATUAMU; (DOpPMYIHpOBATH OMpEACICHUS TOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHbIN MPU3HAK KJIacCU(PHUKAIMU, OCHOBAHUA AJIsi 0000IIEeHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

® BOCIpPUHUMATh, (HOPMYIHPOBATH W TMPEOOPA3OBBIBATH CYXKACHUSA: yTBEPIUTEIbHBIE U
OTpHULaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIIUE; YCIOBHEIE;

® BBUIBISITH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTHBOpedHs B (pakTax,
JAHHBIX, HAOJNIOACHUSIX W YTBEPXKIACHUSAX; TMpearaTb KPUTEPUU JJIs1 BBISBICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHNIA;

e JeiaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTHMKU, JETYKTUBHBIX M MHIYKTHUBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

e pa3bupaTh AOKa3aTeNbCTBA MAaTEMATHUECKUX YTBEPKACHUN (IpSIMble U OT MPOTUBHOTO)
MPOBOJAMUTH CAMOCTOSITEIbHO HECTIOXKHBIE JOKa3aTelIbCTBA MaTeMaTHYecKuX (axTos.,
BBICTpPAWBaTh apryMEHTAIUIO, NPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE PACCYXICHUS,

e BBIOMpaTh CIOCOO pemieHuss y4eOHOH 3amauu (CpaBHUBATh HECKOJBKO BapHAHTOB
pelIeHus, BHIOMpPATh HanOoJee MOIXOIAIIHMA ¢ YIETOM CaMOCTOSITEIIBHO BBIACICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarebckme 1eiCTBUA:

® CNOJb30BATh  BOMPOCHI  KaK  MCCIEIOBATEIbCKHI  MHCTPYMEHT  IO3HAHMS;
dbopMynupoBaTh BOMPOCH, (PUKCUPYIOLINE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSATEIHHO
yCTaHaBIWBAaTh MCKOMOE U JIaHHOE, (OPMHPOBATH THUIOTE3y, apryMEHTHUPOBATH CBOIO
MO3ULINI0, MHEHUE;

® [POBOJUTH MO CAMOCTOSATEIBHO COCTaBJIEHHOMY IUTAHY HECJIOKHBIM HKCIIEPUMEHT,
HEeOOJIBIIIOE UCCIIeIOBAaHUE M0 YCTAHOBICHUH OCOOCHHOCTEH MaTeMaTH4eCKOro 00ObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOi;

® CaMOCTOSITENHEHO (OPMYIHUPOBATH OOOOIIEHHS U BBIBOBI IO Pe3yIbTaTaM MPOBEAEHHOTO
HAOMIO/IEHUs, WCCIEOBaHMs, OIICHMBATh JOCTOBEPHOCTH MOIYYEHHBIX PE3yJIbTATOB,
BBLIBOJIOB M O0OOIIEHHN;

® [IPOTHO3MPOBATH BO3MOKHOE Pa3BUTHUE IPOIIECCA, a TAKXKE BBIBUTATh MPEAIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSAX.

Padora ¢ undopmanmeii:

® BBIIBISITH HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIUH, JAHHBIX, HEOOXOJUMBIX IS
pELIeHUs 3a1a4H;

e BBIOMpaTh, AHATU3UPOBATH, CUCTEMATU3MPOBATH W HMHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJIOB U (hOPM MPECTABICHUS;

e BBEIOUpaTh (hopMy mpeacTaBieHUs MHPOPMAMKM U WIUTFOCTPUPOBATH pellaeMble 3a1a4u
CXeMaMH, IuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIUSIMU;

® OIEHWBATh HAAEKHOCTh MH(OpPMAIMK TIO KPUTEPHSAM, MPEIOKEHHBIM YUUTEIIEM WIIN
chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.




2) VYHuBepcaJbHblE KOMMYHHUKATHMBHbIE JCHCTBUS o00ecrneunBaoT CHOPMHPOBAHHOCTD
COLMAJIBHBIX HABBIKOB 00YUYaIOLIUXCSI.

Oo1enue:

BOCIIPUHUMATh U (HOPMYJIUPOBATh CYKIECHHUS B COOTBETCTBUM C YCIOBUSAMHU M LEISAMHU
OOLIEHUs; $ICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOIO TOYKY 3PEHHUS B YCTHBIX H
IIMCBbMEHHBIX TEKCTaX, AaBaTh IIOSACHEHHUS IO XOAY PEIICHUs 3a7add, KOMMEHTHUPOBATH
IIOJIYYECHHBIA pEe3yibTarT;

B X0Jle 00CYX/IeHUs 3aJaBaTh BOIIPOCHI 110 CYLIECTBY OOCYX/1aeMOW TeMBI, IIPOOJIEMBI,
pelaeMon 3a1a4uy, BbICKA3bIBATh WJEH, HALICICHHBIC HA IOUCK PEILICHUS; CONOCTaBIIATh
CBOU CYXJICHUS C CY>KACHHUSIMU JPYTrUX YYACTHUKOB JMANIOra, OOHAPYKUBATh pa3iinyue u
CXOJCTBO IO3MLMH; B KOPPEKTHOW ¢opme (opMyaupoBaTh pasHOIJIACUsl, CBOM
BO3PaKEHUS;

IIPEICTABIIATh PE3YJIbTAThl PEIICHUS 3a7add, SKCIIEPUMEHTA, MCCIECNOBAaHMs, IIPOEKTA;
CaMOCTOSITEJIbHO BbIOMpPATh (OpPMAT BBICTYIUIEHHS C YY€TOM 3aad Ipe3eHTAluu U
0COOEHHOCTEN ayAUTOPHH.

CoTpyIHHYECTBO:

MOHMMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHAWBUIYAIBHON pabOTHI MpH
pemieHNH  y4eOHBIX ~ MaTeMaTHYeCKUX  3ajad; NPUHUMATh IIeTb  COBMECTHOM
JeSITeIbHOCTH, MJIAHUPOBAaTh OPraHM3ALMI0 COBMECTHOW pabOThI, paclpelesiTh BHJIbI
paboT, moroBapuBaThcs, OOCYKIaTh MPOIECC M PE3YNIbTAaT pabOThI; 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJIEH;

Y4acTBOBATh B IPYMIIOBBIX (popmax paboThl (00CYXaeHHsI, 0OMEH MHEHHUSMHU, MO3TOBBIC
HITYPMBI U JIp.); BBIIOJHATH CBOIO YacTh pabOTHI M KOOPAWHUPOBATH CBOM JCHCTBUS C
JPYTUMH 4IeHaMH KOMaH/bl; OLICHUBATh Kaue€CTBO CBOETO BKJIAJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYAaCTHUKAMHU B3aUMOCHCTBUSI.

3) YHuBepcanbHbIe peryasiTUBHbIE JICHCTBUS 00€CTICUNBAIOT
dbopMUpOBaHNE CMBICTIOBBIX YCTAHOBOK U )KM3HEHHBIX HABBIKOB
JTUYIHOCTH.

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AITOPUTM pELIEHUs 3aJaud (U €ro 4acthb),
BbIOMpaTh CMOCOO0 peleHusT € Y4ETOM HMEIOLIUXCS PECYypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTHUPOBaTh U KOPPEKTHPOBATh BAapHAHTHI PELIECHUN C y4ETOM
HOBOW MH(OpMaIuy.

CaMOKOHTPOJIb:

BJIQJIETh CIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJS TMpOIEcca U pe3ysibTaTra PEIICHHs
MaTeMaTHYeCKOM 3a7a4M;

MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTI'YT BO3HHUKHYTH IIPH PELICHUM 3aa4d, BHOCUTH
KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAMICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEN;

OIIEHUBATh COOTBETCTBHUE PE3yJIbTaTa JEATCIbHOCTH IMOCTABICHHON LIEJA W YCIOBHSM,
OOBSICHATH TPUYMHBI TOCTHKEHUS WM HEIOCTIDKCHHS 1I€JIM, HAaXOUTh OMHUOKY, 1aBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY.

[NPEAMETHBIE PE3VJILTATHI
7 Kkjaacc

Yucna u eévluucienus

BeImonHATE, coueTas ycTHBIE M NMUCHMEHHBIC TPUEMBI, apu()METHUECKUEe IEHCTBUS C
panMOHATBLHBIMH YHCIIAMH.

HaxoauTe 3HauYeHUs YMCIIOBBIX BBIPAKEHWH; MPUMEHSATh pa3HOOOpa3HbIe CIOCOOBI U
npruEMBI BBIYMCIIEHUS 3HAYEHUH APOOHBIX BBIPAKEHHM, COIEpKalluX OOBIKHOBEHHBIE U
JECSITUUHBIE TPOOH.



[lepexoauTh OT OJHOM (GOPMBI 3aMKCH YUCEN K IpYroil (mpeoOpa3oBbIBATH ACCATUUHYIO
JIpo0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPO0B).

CpaBHMBATh U yNOPSAA0YNBATH PALIMOHAIBHBIE YNCIIA.

OKpyrasTh Yyncia.

BbINONMHATE IPUKUIKY U OLEHKY PE3YJIbTaTa BHIYMCICHUHN, OLEHKY 3HAUYEHUW YMCIIOBBIX
BBIPAXKECHUI.

BrInonHsATh ACHCTBUS CO CTETICHSIMU C HATYpPaIbHBIMU MOKA3aTEIISIMHU.

[IpuMeHaTh pU3HAKU JEITUMOCTH, Pa3I0KEHHE HA MHOXKUTEIN HATYPAJIbHBIX YHCEIL.
Pemarp npakTUKO-OPUEHTUPOBAHHBIE 3a/ladM, CBS3aHHBIE C OTHOILEHUEM BEJIWYMH,
IPONOPUMOHAIBHOCTBIO ~ BEIWYMH, NPOLEHTaMU; HHTEPIPETUPOBATh  PE3YJbTATHI
peleHus 3aaa4 ¢ y4ETOM OrpaHUYEHUI, CBSI3aHHBIX CO CBOMCTBaAMHU pacCMaTPUBAEMBIX
00BEKTOB.

Anzedbpauueckue evipasrcenus

Hcnonb3oBare aireOpandeckyr0 TEPMHUHOJIOIMIO U CHUMBOJMKY, NPUMEHATh €€ B
npoliecce OCBOCHUsS y4eOHOro MaTepHara.

HaxoauTh 3HaueHus: OyKBEHHBIX BbIPAXKEHUMN IPU 3aJaHHBIX 3HAUEHUAX NEPEMEHHBIX.
BoinonHATE peoOpa3oBaHus LIEJI0T0 BBIPAXKEHNUS B MHOTOUWIEH NPUBEJCHUEM HOJ00HBIX
CJIaraeMbIX, paCKpbITUEM CKOOOK.

BBINONMHATE YyMHOXEHME OJHOWIEHa HAa MHOTOWIEH M MHOIOYIeHa Ha MHOIOWIEH,
OPUMEHSATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJIpaTa pa3HOCTH.

OcCylecTBIATh Pa3iioKEHUE MHOTOYJIEHOB HAa MHOXKUTENIUM C IOMOIIBIO BHIHECEHHS 3a
CKOOKHM OO0IIero MHOXHTENS, TPYIIHPOBKH ClIaraeMbIX, HpPUMEHEHUs (QopMmyl
COKPAIIEHHOTO YMHOXKECHHUS.

[IpumensTh mpeoOpa3oBaHHs MHOTOUYIEHOB I PpEUICHMs pa3iMyHbIX 3ajad M3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHON TPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HATypalbHBIMU MTOKA3aTEISIMU JIJIs1 IPE0Opa30BaHus
BBIPAKCHUI.

YpaBHeHus! M HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUSI ¢ OJHOW MEPEMEHHOM, MPUMEHAS MpaBUia Mepexoja OT
HCXOJIHOTO YPAaBHEHUS K PABHOCWIBHOMY €My. IIpoBepsATh, SIBISETCSA U YUCIO KOPHEM
YpaBHEHUS.

[TpumensaTs rpaduyeckre METObI IPU PEIICHUH TUHEHHBIX YPABHEHUN U UX CUCTEM.
[TonOupars mpumepsl map YuCelN, SBISIOMIMXCS PELUICHUEM JIMHEHHOrO ypaBHEHUS C
JIBYMsI IEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHON TUIOCKOCTH TpaduK JIMHEWHOTO YypaBHEHUS C ABYMS
MEPEMEHHBIMH; MOIB3YICh TPAQUKOM, IPUBOIUTH MPUMEPHI PEUICHHS YPABHEHHSL.
Pemate cuctembl ABYX JIMHEHHBIX YpPaBHEHUW C JABYMs NMEPEMEHHBIMH, B TOM YHCIIE
rpau4ecKy.

CocraBnsATh W pemaTh JMHEWHOE YPaBHEHHUE WIM CHUCTEMY JIMHEWHBIX YpaBHEHUN IO
YCIOBHIO 3aJa4y, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/Jaud
MOJYyYEHHBIN pe3yJIbTar.

Koopounamut u zpagpuxu. @ynkyuu

N300paxkaTh Ha KOOPAMHATHOM TMPSMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJMHATaM, Jy4H, OTPE3KU, WHTEPBAJbI, 3alHCHIBATH YHCIOBBIC IMPOMEXKYTKH Ha
anreOpanvdeckoM si3bIKE.

OtmedaTh B KOOPIMHATHOW TIJIOCKOCTH TOYKM TO 33JaHHBIM KOOpAMHATaM; CTPOUTH

rpadukn muHeiHBIX QyEkimii. Ctpouts rpapuk ¢ynkmmm Y = IX|. Omucesats ¢
HNOMOIIBI0 (DYHKIIMI HM3BECTHBIE 3aBUCHUMOCTH MEXJy BEIMYMHAMH: CKOPOCThH, BpeMs,
paccTosiHUE; IIeHAa, KOJWYECTBO, CTOMMOCTB; IPOU3BOAMTENBHOCTh, BpeMs, O0BEM
paboTHI.



e Haxoautb 3HaueHue QYHKIUH 110 3HAYCHHIO €€ apryMeHTa.
e [lonumarp rpaduueckuii crocod MPEACTaBICHHUs U aHaIM3a UHPOpPMAIUK;, U3BICKATh U
UHTEPIPETUPOBATH MHPOPMALIHIO U3 TPadUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

8 kunace
Yucna u evluucnenun

e licnonp30BaTh HayaJbHbBIE MPEACTABICHHUS O MHOXXECTBE JCUCTBUTEIbHBIX YHCEN IS
CPaBHEHHUSI, OKPYIJICHUsS] U BBIYUCIICHUH; U300paXkaTh NEHCTBUTENbHbIE YHCIA TOUYKAMHU
Ha KOOPJMHATHOM IIPSIMOM.

e [IpumeHars noHsTHe apu(METUYECKOTO KBAJPATHOIO KOPHS;, HAaXOIUTh KBaJpaTHBIC
KOPHM, HCIIOJIb3Ysl MPU HEOOXOAMMOCTH KaJbKyJATOp; BBIMOJIHATH MPeoOpa3oBaHUS
BBIPAXEHUI, COIEpPKALUX KBAJApaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.

e licnonp3oBaTh 3amucu OONBIIMX U MaJbIX YHCEN C MOMOUIbIO JECATHYHBIX JpoOeil u
creneHei yucna 10.

Anzedbpauueckue evipasrcenus

e [IpuMeHATH MOHSATHE CTENEHU C IENBIM I0Ka3aTelleM, BBIMONHITH MNpeoOpa3zoBaHUs
BBIPAXECHHH, COIEPIKALUX CTENEHU C LIEJIbIM ITOKa3aTEeJIeM.

¢ BBINOTHATh TOXKAECTBEHHBIE MPEOOPa30BaHUsS PAIMOHAIBHBIX BBIPAKCHUH HAa OCHOBE
MpaBJI ACHCTBHI HAJl MHOTOWICHAMH U alreOpandecKuMH Ipo0siMu.

e PackiaapIBaTh KBaAPATHBIN TPEXUIEH HA MHOKHUTEIIH.

e [lpumenars npeoOpa3oBaHUs BBIPAKEHUM JUId pELIEHUS pa3IMyHbIX 334a4 U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU IPAKTHKU.

Ypasnenus u nepasencmea

e Pemarh JuHelHbIE, KBaIpaTHbIE YPAaBHEHUS U pAallMOHAJIbHBIE YPaBHEHUS, CBOJSAIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMU.

e [IpoBoauth mpocreiiine uccaeA0BaHNs YPaBHEHUM U CHCTEM YPaBHEHUI, B TOM YHCIIE C
MpUMEHEeHHEM TpaduUecKiX MpeCTaBleHUi (yCTaHaBIUBATh, UMEET JIM YpaBHEHHE WIIH
CUCTEMAa YPaBHEHUH pEIlIeHUs, €CII UMEET, TO CKOJIbKO, U Ip.).

e JlepexoauTh OT CIOBECHOM (GOPMYIUMPOBKM 3agaud K e€ anreOpandeckod Moenu C
IIOMOUIBIO COCTABJICHUS YPaBHEHHUS WU CHUCTEMBl ypaBHEHHWI, MHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4yl MOJYyYEHHBIN pe3ysIbTar.

e [IpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB JJIsl CPABHEHHUS, OLICHKH; PEeLIaTh JIMHEIHbBIE
HEpaBEHCTBA C OJIHOW MEPEeMEHHOM M UX CHUCTEMBI; 1aBaTh rpaUuecKyr0 UIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEpaBEHCTBA, CHCTEMbl HEPABEHCTB.

Dyukyuu

e [lonumate ¥ uUcCHONB30BaTh (YHKIMOHAJIbHBIE TOHATUS M S3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs); ONpeAessaTh 3HayeHHe (QYHKIMH 10 3HAYEHUIO
apryMeHTa; OoNnpeesaTh CBOMcTBa pyHKINHU 1O €€ rpaduKy.

k
e Crpoutb rpaduku NIeMEHTApHbIX QYyHKIUHA Bupa YV = o y = xz,y = x3, y = VX,

Y = |x|; onuceiBats cBoiicTBa UMCIOBOH (yHKIMK HO €€ rpaduKy.

9 kJaacc
Yucna u eviuucienus
. CpaBHMBATh U yNOPSAA0YNBATH PALIMOHAIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.
. Boimonuate apudmMeTnueckue OeMcTBUS C pallMOHATBHBIMU YHCIIAMH, COYeTas

YCTHBIE U MIUCbMEHHBIE IPUEMBI, BBITIOJHATH BBIYMCIECHUS C UPPALMOHAJIBHBIMUA YHCIIAMM.

° HaxonuTe 3HaueHHUs CTENEHEH C LEIbIMU MOKAa3aTENsIMA U KOPHEW; BBIUYUCIATH
3HAYEHUSI YU CIIOBBIX BBIPAXKEHHUI.

° OKpyrasiTh  JEUCTBUTEIBHBIE YHCIA, BBIIOJHATH NPUKUAKY pe3yJibTaTa
BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKEHU.



Ypaenenusn u nepasencmea
. Pemarp nuHeliHble U KBaJpaTHBIC YpaBHEHMsI, YPaBHEHHS, CBOJSAIINECS K HUM,
npocTelme ApoOHO-PAMOHATBHBIC YPaBHEHUS.

J Pemars cucrtemMbl OBYX JIMHEHHBIX YpaBHEHHUU C JABYMs IE€PEMEHHBIMU U
CHCTEMBI JIByX YPaBHEHUH, B KOTOPHIX OJHO YPaBHEHUE HE SIBIISICTCS TUHEHHBIM.
. Pemate  TekcToBBIE 3amaud  anreOpamvyeckuM  CIIOcOOOM € TOMOIIBIO

COCTAaBJICHHA YPAaBHCHUSA UJIIKM CUCTCMBI JIBYX ypaBHCHI/Iﬁ C ABYMs IICPCMCHHBIMHU.

J [TpoBoauTH MpocCTeiiie UCCIeA0BAHNS YPABHEHUHM U CUCTEM YPaBHEHUM, B TOM
YHclie ¢ IPUMEHEHHEM rpa@uuecKuX MpeIcTaBIeHH (yCTaHaBIMBATh, UMEET JIU YPaBHEHHE
WIM CUCTEMA YPAaBHEHUM PEIIEHNUs, €CIIU UMEET, TO CKOJIbKO, U IIp.).

J Pemate nuHeliHBIE HEpaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA; H300pakaTh
pellieHne HEPAaBEHCTB HA YHUCIOBOM IPSIMOM, 3aIIMCBIBATh PELLEHUE C TIOMOIIBIO CUMBOJIOB.

J Pemath cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMBbI HEPABEHCTB, BKJIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO; M300pa)kaTh pEIIEHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOU
MPsIMOM, 3aMTUCHIBATH PEIIEHUE C TOMOIIBI0 CHMBOJIOB.

o Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUN PA3IMYHBIX 3a7ad.
Dynkyuu
Ve Pacnio3HaBaTh (QyHKUMM M3y4eHHBIX BHJIOB. [loka3plBaTh cXeMaTHUECKU

pacnosioKeHne Ha KOOPANHATHOM TIOCKOCTH rpadukoB (yHKImi Buma: y = KX, y = kx +
- — a2 _ 3 — "
b, y=kix,y = ax” + bx + ¢, y = X°, y =+/x , ¥ = |x| B 3aBucumoctu or 3nauenmii
K02 (UIIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIHIA.
o CrpouTth 1 N300paXKaTh CXEMaTHUECKU TPAPHUKH KBAIPATUIHBIX
(GyHKIMH, ONUCHIBATh CBOMCTBA KBAAPATHUHBIX (PYHKIHI 1O UX rpadukam.

J PacnioznaBate KkBagpartnuyHyro (yHKIUIO 10 (opMylie, NMPUBOAUTH IPUMEPHI
KBaJIPATUYHBIX (QYHKIUI U3 peanbHON XU3HU, (PU3UKH, TEOMETPHUH.

Apugpmemuueckan u zeomempuyeckan npozpeccuu

e Pacrio3HaBaTh apU(PMETUUYECKYI0 U TE€OMETPUYECKYI0 TPOTPECCHH TpPH Pa3HbIX
crnoco0ax 3afaHusl.

® BBINOIHATS BBIYMCIEHUS C UCIOJIb30BaHUEM (POpMyN N-ro wieHa apuMeTHYecKol u
TEOMETPUUECKOHN MPOTPECCU, CyMMBI IIEPBBIX N YJICHOB.

e 11300paxath wieHbl OCIE0BATEIbHOCTH TOUKAMU Ha KOOPAMHATHOMN IJIOCKOCTH.

e Pemiath 3a/1a4uM, CBSI3aHHBIE C YUCIIOBBIMU MOCIIEIOBATEILHOCTSIMU, B TOM YHCIIE 33]]a4l
U3 peanbHOM KU3HU (C MCIOIB30BaHUEM KaIbKYISTOPA, IU(POBBIX TEXHOIOTHA).



Onucanne yueOHO-MeTOAMYECKOT0 U MATEPUATHbHO-TEXHUYECKOT0
o0ecneueHusi 00pa3oBaTEeJIbLHOIO MpoIecca

®denepanbHas pabouas MporpaMMa OCHOBHOTO 0OIIero oOpa3oBaHuUs IO MaTemaTuke 5 — 9
KkJjaccoB (0a30BbI ypOBEHB), pa3paboTaHHas MHCTUTYTOM CTpaTerMu pa3BUTHUsL 00Opa3oBaHUS
Poccuiickoii akagemun oopa3oBanus, Mocksa 2023 T.

Jns peanuzanuu paboyedl MpPOrpaMMbl HCIIONB3YETCS Y4eOHO-MEeTOAMYECKHI KOMILIEKT,
BKJIFOYAIOIIUH B ceOs:

1. Marematuka. AnreOpa: 7 kmacc: 0a30BbIi ypoBeHb: yueOHuK. / HO.H. Makaprbrues,
H.I'Mungtok, K.M. Hemkos, C.b. CyBoposa; nox pea. C.A. TenskoBckoro. —15-¢ u3g.,
nepepad. — Mockaa : «IIpocsemenue», 2023 roj

2. Maremaruka. Anrebpa: 8 kiacc: 0a3oBblii ypoBeHb: yueOHuk. / FO.H. Makapsiues,
H.I''Munnarok, K.1. Hemkos, C.b. CyBopoga; nox pen. C.A. TenskoBckoro. —16-¢ u3.,
nepepad. — Mockga : «IIpocBemenuey, 2023 rox

3. Maremaruka. Anrebpa: 9 kmacc: 6a30Bblii ypoBeHb: yueObnuk. / FO.H. Maxkapbiues,
H.I'Mungrok, K.M. Hemkos, C.b. CyBopoga; nox pen. C.A. Tensxockoro. —15-¢ u3g.,
nepepad. — Mocksa : «IIpocsemenue», 2023 ron
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