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MHNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
o0Opa3oBaHMs: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAYYHOTO, TaK M TYMaHUTApHOTO IHMKIOB, €€ OCBOEGHHE HEOOXOAUMO JUIs
IPOJOJDKEHHUS 00pa30BaHMsI M B TIOBCEAHEBHOM ku3HU. PazButue y oOydaromuxcs
HAYYHBIX TPEACTABICHUNA O TMPOUCXOKACHUW U CYIIHOCTH ainreOpanuecKux
abcTpakiuii, cnoco0e OTPAKEHHUsSI MATEMAaTUYECKON HAYKOW SIBJIEHUHM U MPOLECCOB
B IpHpOJIe U OOIIeCTBE, POJIM MATEMaTHUYECKOTO MOJECIUPOBAHUS B HAyYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
Y Ka4eCTB MBIIJICHUS, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LIU(POBOM
oOmecTtBe. M3yuyenue ainreOpbl oOecreyuMBaeT pa3BUTHE YMEHHs HAOJII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CHIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOBI,
(dopMynpoBath yTBepKAeHUs. OCBOEHUE Kypca ainredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYYarolIMXCsA: OHM HCIHOJB3YIOT JACIyKTUBHBIE W
WHAYKTUBHBIE PAacCyXJIeHUs, 0000IIeHIEe 1 KOHKPETU3AINIO, a0CTparupoBaHue u
anajnoruto. OOydeHwe  anreOpe  MOpPEANojaraeT  3HAUYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSETCs peanu3aleil 1esTeIbHOCTHOIO MPUHLIKIIA O0yUeHusl.

B cTpykType nporpamMmsl yaeOHOTO Kypca «Anredpay At OCHOBHOTO O0IIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPXKATeIbHO-METOANYECKHUE JINHUU:
«Yucna W BBIUUCICHUSA», «ANTeOpanyecKkue BbIpaXKEHUs», «YpPaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas U3 3TUX colep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3aUMOJIEHUCTBYS €
IpYyTMMH €r0 JHHUSAMH. B Xome wu3ydeHuss ydeOHOro Kypca O0O0ydarommmcs
MPUXOJIUTCS JIOTHYECKH PaACCYKAAaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMy Yy4eOHOro Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTABICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaTHdeckoro s3bika. CopepxkaTelnbHOW U
CTPYKTYpPHOM OCOOEHHOCTBIO YyueOHOro Kypca «Auredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKUT OCHOBOM ISt
JABHEUIIIETO M3YUYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOUIHXCS
JIOTMYECKOTO MBIIUICHHSI, (JOPMHUPOBAHUIO YMEHHSI TIOJIB30BATHCS aJITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX JJIsl IOBCEAHEBHON
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 00IIEro oopasoBaHus
CBSI3aHO C PALMOHAIBPHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (OPMUPOBAHUEM



MPENCTABICHUN O IEUCTBUTEIIBHOM YHCIIE. 3aBEPILICHUE OCBOCHHSI YHCIIOBOM TMHUU
OTHECEHO K CpeHEMY 0011IeMy 00pa30BaHMUIO.

Conepkanue JByX anreOpanyeckux JUMHUN — « AIreOpanvyecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYYAIOIIMXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTrO MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepuall TPYNIUPYETCS BOKPYT pallMOHATIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTpUPYET 3HAYEHHE MAaTEMAaTUKH Kak s3bIKa s
MOCTPOCHUSI MAaTEeMAaTHYECKUX MOJIEei, OMHUCAaHWsI TPOLECCOB U  SIBJICHUUN
peanbHOrO Mupa. B 3a1aun oOydenus anreOpe BXOJAT TaKkKe JaJIbHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YaCTHOCTH, JJIsI OCBOEHHUS Kypca
MH)OpPMATUKHA, M  OBJAJCHHE HABbIKAMH  JICAYKTUBHBIX  PaCCyKJICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copepxanve pyHKIMOHAIBHO-TPAPUUECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMUCs 3HaHUN O (PYHKIMSIX KaK BaKHEHIIEH MaTeMaTHU4ecKOW MOJENIu
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B IPUPOAE U
obmiectse. M3yuenue Mmatepuasna cnocoOCTByET pa3BUTHIO Y 00YUaIOLINXCS YMEHUS
WCIIOJIB30BaTh PA3JIMYHBIE BBIPAZUTEIBHBIE CPEICTBA S3bIKA MAaTEMAaTHKH —
CIIOBECHbIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHue
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B 7-9 Kjaccax u3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpKaHUS:
«Yucna W BBIUUCICHUA», «ANreOpanyecKkue BbIPAXKCHUS», «YpaBHEHUS U
HEPABEHCTBA», « DyHKIIUW.

Ha u3ydenue yueOHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Heneno), B 8 kiacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce
— 102 gaca (3 yaca B HezenIO).



COIAEPKXAHUE OBYUYEHUA

7 KIIACC

Yucaa v BBIYMCICHUA

Jpo6u OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroil. IloHsThe palMOHAaIBHOTO 4YHCA, 3alUCh, CpPaBHEHUE,
yHOPSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JEHCTBUS €
palMOHAIBHBIMYA YHMCiIaMu. Pelienue 3agad U3 peaibHOW NPaKkTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OINpeielieHue, IpeoOpa3oBaHue
BBIPOKEHUII HA OCHOBE OIPENENEeHUs, 3auch O0NbIINX yncen. [IpouenTsl, 3anuch
IIPOLIEHTOB B BHUJIE JIpoOU U ApoOH B BUJIE MPOLIEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEabHON IIPAKTUKHU.

IIpuMeHeHne TPU3HAKOB  ACIUMMOCTH, PA3JIOKEHHME HAa  MHOMKUTEIH
HaTypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HClIe TpsMas W oOparHas
IPOTIOPLIHOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs

IlepemeHHbIE, UHCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YECHUS NepeMeHHbIX. [IpencraBienue 3aBUCUMOCTH MEK/ly BEJIMYMHAMU B BUJIE
dbopmynsl. Beruucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBuja MpeoOpa3oBaHUs CYMM U
IIPOU3BENICHUH, paBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeMblX.

CBoJiCcTBa CTENEHH C HATyPAJIBHBIM [OKA3aTEJIEM.

OpHowiensl U MHOTOWIEHBI. CTeneHp MHOrowIeHa. CiioKeHue, BHIYUTAHMUE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI
Y KBaApar pasHocTu. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOIO4JICHOB Ha
MHOKHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHMs, MpaBuUiia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHUM.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIO KOPHEN JIMHEWHOIO
ypaBHEHUS, pEUICHUE JIMHEUHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MOMOLIBIO YPaBHEHUH.

JluneiiHoe ypaBHEHHUE C IBYMsI IEpEMEHHBIMU U ero rpaduk. Cuctema JIByx
JIMHEWHBIX yPAaBHEHHM C JAByMs IIEpEMEHHbIMU. PelieHue cucreMm ypaBHEHHU
crocoboM noAcTaHoBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 ¢ TOMOIIbIO CUCTEM
YPaBHEHUM.



DOyHKIUU

Koopaunara Touku Ha npssMou. UnuciioBbIe IPOMEXKYTKHU. PaccTosinue Mexny
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu Ox u Oy. AGciucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Yrenue rpadukoB peanbHbIX 3aBUcUMOcTei. [Tonstue pynkuu. I'papuk pyHkumu.
CpoiictBa pynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. ['padux dpynkuuum y = [X|.
['paduyeckoe penieHrne TUHEHHBIX YPAaBHEHUM M CUCTEM JIMHEWHBIX YpaBHEHUH.

8 KIIACC

Yuciaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucia. [loHsitue 00 uppalMoOHAIBHOM YHCIE.
Jecatuunbie TpUOIMKEHUST UPPALIMOHAIBHBIX uKcen. CBONCTBAa apuMETHIECKUX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCITOBBIX BBIPAXKEHUM
Y BBIUHMCJIEHUSM. JIeiCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM NIOKa3aTeneM U e€ cBorictBa. CTaHIapTHAS 3alKCh YHCIIA.

AnredpanvyecKue BbIPpAKEHUSA

KBagpaTHbIil TPEXWIEH, PA3JIOAKEHUE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEH.

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

YpaBHeHHS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMyiia KOpHEH KBaJApaTHOTO ypaBHEeHUs. Teopema
Buera. PemeHne ypaBHEHUM, CBOIAIIMXCS K JIMHEHHBIM M KBaJPAaTHBIM.
[Ipocreiinme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas wHTEpHpeTalvs YPAaBHEHUN C BYMS MEPEMEHHBIMU U CHCTEM
JMHEMHBIX YPaBHEHUU C JAByMsl NEpeMEHHbIMU. lIpuMepsl pelieHuss cucreM
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

PelieHrie TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHMIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKIUU

[Tonsitue pynxuuu. OOIACTh ONpeAesICHHUs] U MHOKECTBO 3HaYEHUN (QYHKIIUU.
CrniocoOsI 3aaHust GyHKIIHI.

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



OyHKIMKA, ONMUCHIBAIOIINE TMPSMYI0 H OOpaTHYIO MPONOPIMOHATHHBIE
3aBHCUMOCTH, HX rpaduxu. OyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KUIIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHATBHBIC YHCIA, KOHEYHbIE U OECKOHEUHBIE
JecsTHUHbIe ApoOu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEN, ACHCTBUTEIbHBIC YUCTIA
KaKk OECKOHEUHBIE JAeCATUYHbIE JpoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE
MEKLy MHOKECTBOM JEUCTBUTEIBHBIX YACE]I U KOOPAUHATHOM IIPAMOMU.

CpaBHEHHE JIEWCTBUTENBHBIX YHWCEN, apU(PMETHUYECKUe JEHUCTBHUS C
JNEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIIeM MHUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIMYMHBI, TOUYHOCTh NMpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHHS U HEPABEHCTBA

JInnenHoe ypaBHeHue. Pelienne ypaBHEHUN, CBOASIIMXCS K JIUHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHHUH, CBOASIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PerieHue TeKCTOBBIX 3aiay
aNredpandyecKuM METOJIOM.

VYpaBHeHHe ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cucrem OByX
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUH,
OJIHO W3 KOTOpPBIX JHUHEHHOEe, a Jpyroe — BTOopoil cteneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHEHHBIX HEPABEHCTB C OJHOM mnepeMeHHou. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW niepeMeHHOW. KBamgpaTHble HepaBeHCTBA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

DOyHKIUU

KBanpatuunas QyHkuus, e€ rpaguk u cpoiictBa. IlapabGosa, KoopauHaThI
BEPILMHBI 1apadoIibl, OCb CAMMETPUU NapadOJIbL.

I'padukn byrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = [x| , 1 ux
CBOMCTBA.

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCcuu



[loHATHE YHCIIOBOM TMOCIEAOBATEIBHOCTH. 3aJaHUE TIOCIIEIOBATEIIBHOCTH
pEKyppeHTHOH dhopMyIiol U HOpPMYJIIOi #-TO YIeHA.

Apudmernueckas u TeoMeTpudeckas mporpeccur. PopMynbl n-TO YICHA
apu(pMeTHIeCKO U TEOMETPUUYECKOM MPOTrpecCrii, CyMMBI MIEPBBIX 71 UJICHOB.

N3o0paxkeHne ujiaeHOB apu(METHUYECKOH M TeOMETPHUYECKOM IPOTpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M SKCIIOHEHUMAIBHBIN POCT.
CIoKHbIE NPOLICHTBHI.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O
OBHIEI'O OBPA30BAHUA

JINUHOCTHBLIE PE3YJIBTATHI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Anrebpa» XapakTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHICKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX W MPUKIAJAHBIX cepax;

2) rpaxaaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO 00s3aHHOCTEN TpakIaHWMHA U peallu3alliud €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKUMX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO STHUECKUX MPOOJIEM, CBI3aHHBIX
C TMPAaKTUYECKUM NPUMEHEHHEM JOCTHUKEHUUA HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUUYECKUX TTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTaHOBKOII Ha AaKTMBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUWEM BAXXHOCTH MAaTEMATHYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCHENMIHON MpodeccruoHaTIbHOM
JEATEIIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHIUBUIYTHBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTH4YecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  OCTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKNX OOBEKTOB, 3ajiayd, pEUIeHUM, pacCy>KIECHUM, YMEHHUIO BHUIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTAllMEe B JIEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs UeIOBEKa, MPUPOJILI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HayKu Kak cQepbl YeloBeuUeCKOM
JIEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH JJIS PAa3BUTHUSl LMBWIM3ALINH,
OBJIaJICHUEM SI3BIKOM MATEMAaTHUKU M MAaTeMaTUYECKOW KyJIbTYpOW KaK CPEeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbI 310pPOBbS H
IMOIMOHAJILHOTO 0JIArONoJyYns:



TOTOBHOCTBIO TNPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, pErysapHas ¢uzndeckas
aKTHUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedhIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOT0 K€ MpaBa JAPYroro 4ejioBeKa;

7) 3K0JI0THYeCKOE BOCIIMTAHME:

OpHEHTALIMEN HA MPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIs PEIICHU 3a/]1a4 B
00JIaCTU COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
HX BO3MOXXHBIX MOCJICJICTBUI ISl OKPYKAIOIIEH cpejibl, 0CO3HAHUEM TJI00aIbHOIO
XapakTepa IKOJOTHUECCKUX IPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanranus K U3MEHSAIIMMCH YCJIOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JESITEIBbHOCTh, B TOM YHUCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM JESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dbopMyIHpOBaTh UEH, IIOHITHS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAaIlMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBUS, (OPMHUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIBTATHI
IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS
ba3zoBble JJornueckue aelcTBUA:

e BBIABIISITH U XapaKTEPHU30BaTh CYIISCTBEHHBIC MPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, TOHATUH, OTHOUICHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATWUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh W  MPeoOpPa30OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YaCTHhIE U oOIIue,
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, MaHHBIX, HAOMIOACHUSX U YTBEPKIACHUSX,
npeajiaraTb KpUTEPUU JIJISl BBISIBICHHS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHif;



JienaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIbHO HECJIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYeCKUX (PaKToB, BBICTpaMBaTh AapryMEHTALUI0, I[PUBOAUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMoco0 pemieHus y4eOHOHM 3amauu (CpaBHUBATH HECKOJIBKO
BapUAaHTOB peEUIEHMs, BbIOMpaTh Haubosee MNOAXOASAIUNA C YUYETOM
CaMOCTOSITEJIbHO BBIJIEICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKue 1eHCTBUA:

UCITIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT IMO3HAHMS,
(dbopMynIupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSITEJIbHO yCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3ULIUIO, MHEHHUE;

IPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IUJIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBILIOE NCCIEA0BAHKE IO YCTAHOBIIEHUIO OCOOEHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKYy COOOI;
CaMOCTOATENHEHO (POPMYIMPOBATH 000OIIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIO/IEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAKKE BbIABUTATbH
IPEIOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nunopmanueii:

BBISIBIIAITh HEJOCTATOYHOCTh M H30BITOYHOCTh WH(MOpMAIUHU, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOHMpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

BBIOMpATh (GopMy TpeACTaBiICHUS HWHPOPMAUA € WLUIIOCTPUPOBATH
peliaemMple 3aJadyd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OLICHWBaTh HAAEKHOCTh WH(GOPMALMK TIO KPUTEPHUSAM, MPEIOKCHHBIM
yUHUTENIeM WM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:

BOCIIPUHUMATh U POPMYJIMPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUSIMU
Y LIEJSIMU O0ILIEHU S, ICHO, TOUHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pPEHHUS
B YCTHBIX M MUCBbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PEIICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B X07ie 00CY’KIIeHH 3a]1aBaTh BOIIPOCHI MO CYIECTBY 00CYKAaEMOU TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHBIE HA TOUCK



pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHUSAMH JIPYyTUX
YYACTHHKOB JUanora, OOHapy>KMBaTh pa3IiMuyve U CXOJCTBO IO3HIIMM, B
KOPPEKTHOH Gopme PopMyTupOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,

e TMPEACTABIATH  pE3yNbTaThl  PEUIEHUS  3aJaud,  JKCIIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEIHLHO BEIOUPATH POPMAT BHICTYTUICHHUS
c y4€ToM 3aj1a4 mpe3eHTAIMU U OCOOCHHOCTEH ayAUTOPUH;

e TIOHMMATh U UCIIOJIH30BATh NPEUMYILECTBA KOMAaHIHON U MHIAUBUIY ATbHON
paboThI U PEIICHUH YYEOHBIX MaTEMAaTHYECKUX 3a]1aY;

e TMPUHUMATH LIEJIb COBMECTHON JEATEIBHOCTH, INIAHUPOBATh OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessTb BHABI pPadOT, JOroBapUBAThCA,
00Cy»IaTh MPOLIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e YyYacTBOBaTh B TPYIIOBBIX (opmax paboTsl (oOCyxkaeHus, OOMEH
MHEHHUSIMU, MO3TOBBIE IITYPMBbI U APYTHE), BHIIOJIHATH CBOIO YaCTh paOOTHI
U KOODJAMHHPOBATH CBOM JCHCTBUS C JAPYIMMH WICHAMH KOMAaH/IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMyYTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

e CaMOCTOSITEJIHO COCTaBJIATH IJIaH, aIrOPUTM PEIICHMs 3aJaud (WU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C y4ETOM HOBOM MH(MOpMAITUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJIQJIETh CIOCOOAMH CAaMONPOBEPKU, CAMOKOHTPOJIA MPOLIECCa U pe3yJIbTaTa
pelieHus: MaTeMaTUYeCKOH 3a1auu;

e MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH ITPU PELLICHNH 3a0a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIbTATA JAEATEIBHOCTH MOCTABICHHOM LI€NN U
YCJIOBUSIM, OOBSICHATh MPUYUHBI TOCTHXKEHHUS WIM HEIOCTHUKEHUS LU,
HaXOAUTh OIUOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJIBTATDBI
K xoHiy oOyuenus B 7 Kjacce OOyYarONIMICS TOJYYHUT CIETYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:
Yucaa v BIYMCICHUSA
BbInonHATh, codyeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, apuMeETHUUECKHe
JEUCTBUSI C pAllMOHAILHBIMU YUCIIAMH.



HaxonuTh 3Ha4YeHWS YHUCIIOBBIX BBIPAKCHUM, MPUMEHATH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUI TPOOHBIX BBIPAKEHUMN, COICPIKAIINX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOH.

[lepexoauTh OT oaHOM (OPMBI 3aMKMCH YUCEN K JIPYyroil (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHY10, 0OBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAJOUYMBATH PAllMOHAIIBHBIC YUCIIA.

OKpyIJISITh YnCna.

BBINONHATS NPUKHUIKY U OLEHKY PE3YJIbTaTa BRIUMCICHUHN, OLIEHKY 3HAYCHHI
YUCJIOBBIX BBIPAXKECHUI. BBINOIHATE ACHCTBHUS CO CTENEHSMHU C HATYpaJbHBIMU
ITOKA3aTEIISIMH.

[IpuMEHATH IPU3HAKU JETMMOCTH, PA3JIOAKECHUE HA MHOKUTEIN HATYPATIbHBIX
YUCElL.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPOMOPUAOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH, HWHTEPIPETHUPOBATH
pEe3yJIbTAThl PEIICHUA 3a7a4 C YYETOM OTPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AnredpanvyecKue BbIPaKEeHUSA

Hcnonb30BaTh anredpandeckyro TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B IIPOLIECCE OCBOEHUSI yUeOHOTO MaTepHaia.

HaxoauTth 3HaueHuss OYKBEHHBIX BBIpaKEHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

BrImonHITh Mpeobpa3oBaHus 1EJI0T0 BHIPAKEHHS B MHOTOWICH TPUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BpINoONHATE yMHOXXKEHUE OJHOWICHA HAa MHOIOWIEH M MHOrOYIEHa Ha
MHOTOYJICH, TPUMEHSTH (hOPMYJIbl KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXKUTEIU C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEIS, TPYIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh peoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MAaT€MaTUKH, CMEXHBIX TPEIMETOB, U3 PEATHLHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMHU IIOKA3aTEISIMHU IS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUS C OJHOW NEPEMEHHOM, NMPUMEHSS IPaBUJIA
MepexoJia OT UCXOTHOTO YPABHEHUSI K PABHOCUIBHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YMCJIO KOPHEM YPABHEHHUS.

[TpumensTh rpaduueckre METO bl IPU PEIICHUH JTMHEWHBIX YPAaBHEHUH U HX
CUCTEM.



[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAUHATHOM MIIOCKOCTH IPpaUK JIMHEHHOTO yPaBHEHUS C IBYMS
NePEMEHHBIMHU, MOJIB3YSACh TPaPUKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

PemmaTe cucteMbl 1ByX JIMHEHHBIX YpaBHEHUH C IByMs MEPEMEHHBIMU, B TOM
yucle rpaduyecKu.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CUCTEMY JIMHEHHBIX
ypaBHEHUH MO yCIOBUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlayyl TIOJTyYEeHHBIN pPe3yJIbTar.

DOyHKUIMHA

N300paxkath HA KOOPAMHATHOM MPSMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbL, 3aMUCHIBATh YUCIOBbIE MPOMEKYTKU Ha
aJreOpanvyeckoM s3bIKeE.

OtMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAHMHATaM,
CTpOUTh Ipaduiky TMHENHBIX QyHKIHUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOIIBI (YHKUMHA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LI€HA, KOJUYECTBO, CTOMMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cocod MPEeACTABICHHS W aHaW3a MH(MOpManuwy,
U3BJICKATh U UHTEPIPETUPOBATH HH(OPMALUIO U3 TPaUKOB peabHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOOyYarONIMICS TOJYYHUT CIETYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayallbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YyCell JJIsl CPaBHEHUs, OKPYTJICHUS U BBIUMCICHUM, N300paxkaTh AEHCTBUTENbHbIC
YHCJIAa TOYKAMHU HA KOOPJAUHATHOM MPSAMOM.

[IpumeHnsaTh moHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ys MPU HEOOXOAMMOCTH KaJbKYJISATOP, BBINOIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPKAIIUMX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECITHUHBIX
npoOeit u creneneit yucia 10.

AnredOpanveckue BbIPAKEHUS

[IpuMEHATh TMOHATHE CTENEHW C LEJbIM II0Ka3aTelIeM, BBIIOJHSITh
npeoOpa3oBaHus BBIPAXKEHH, COIEPIKAIIUX CTENEHH C LEIbIM MOKa3aTEIIEM.

BBINOMHATE TOXKIECTBEHHBIE TPEOOPA30BaHUSI PALIHOHATBHBIX BEIPAKEHUI Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOYJIEHAMH U alre0pandyecKUMu ApoOsiMHu.



PackiianpiBaTh KBaAPATHBIN TPEXWIEH HA MHOKUTEIU.

[IpuMeHsaTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a71a4 U3
MAaTEMATHKH, CMEKHBIX MTPEJIMETOB, U3 PEATTLHON MPAKTHKH.

YpaBHeHUS U HEPABEHCTBA

Pewmaty nMHENHBIE, KBAaJIpaTHbIE YPAaBHEHUS U PAlMOHAJbHBIE YPAaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/icTaBleHni (yCTaHaBIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPABHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoi
MOJIEIA C TIOMOIIBK) COCTABIICHUS YPAaBHCHHUSI WM CHUCTEMBl YpPaBHCHHIA,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 331a4U MMOJyYEHHBIA PE3yJIbTaT.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB [JIs1 CPABHEHHUS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM EPEMEHHON U UX CUCTEMBI, JaBaTh rpa)uuecKyto
WJUTFOCTPALMIO0 MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUU

[ToHumaTe ¥ KCHONB30BATh (DYHKIIMOHATBHBIE TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), OMPEACNATh 3HAUYCHHE (YHKIUU TIO0 3HAYCHUIO
apryMeHTa, OlpeAesiaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpouts rpaduku deMEeHTapHBIX (QYHKIIMA BUIA:

y=k/x,y=x2, y=x3,y =|x|, y = VX, OIIICHIBATH CBOACTBA YHCIOBOH (hyHKIHH
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YNIOPSAIOUYMBATH PAIMOHAIIBHBIE U UPPALMOHATILHBIE YUCIIA.

BrimonHsITh apudMeTuueckue AeHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPAlMOHATIBLHBIMU
YUCIIaAMU.

Haxoauts 3Hau€HMS CTENEHEN C LIEJIBIMU TTOKA3aTEISIMU U KOPHEH, BEIYUCIISATD
3HAUYEHUS] YUCIOBBIX BHIPAKECHUM.

OKpyIJisiTh IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY pe3yjbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pewiats nuHElHbIE U KBaApaTHIE YPABHEHHUSI, YPABHEHHUS, CBOJSAILINECS K HUM,
pocTenIme APOOHO-pAITMOHAIBHBIE YPABHECHHSI.

Pemate cucrempl ABYX JIMHEWHBIX YPAaBHECHHH C ABYMsI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.



PemaTte TEKCTOBBIE 3amadyuM aidreOpaMdecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHSI YPABHEHUS WU CUCTEMBI IBYX YPAaBHEHUU C JBYMS IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJI€ C IPUMEHEHHEM IrpapUuecKUX MPeACTaBICHUN (yCTaHaBIMBAaTh, UMEET
JU ypaBHEHWE WM CUCTEMa YPABHEHUM PELICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).

Pemarp nvHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBAa, H300pakaTb
pelIeHUE HEPABEHCTB HA YMCIIOBOM IPSAMOM, 3aIllMCHIBATh PEIICHUE C IOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMBbl JMHEHHBIX  HEPAaBEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB Ha YMCJIIOBOM MPSIMOI, 3alIUChIBATh PELIEHUE C TOMOLIBI0 CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA ITPU PEILIEHUN PA3IUYHbIX 337a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM HU3y4eHHBIX BHUJO0B. I[lOKa3bpIBaTh cXeMaTHUECKU

pacroJioKeHUE Ha KOOPIMHATHOM TIOCKOCTHU TpadukoB PyHKIUM BUuaa: y = kx, y =
kx + b,y =k/x,y=ax2 + bx + ¢, y =x3, y=\x, y = |x|, B 3aBHCEMOCTH OT 3HaUCHHi
K02 (PUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U HM300pakaTh CXEMATHYECKU TpaPUKU KBAJIPATUUYHBIX (DYHKIIHM,
OIKCHIBAaTh CBOMCTBA KBAJIPAaTUUHBIX (QYHKIIUI 10 X rpaduxam.

Pacno3naBaTh kBagpaTHuHy0 (QYHKIUIO 110 (HOopMyIie, MPUBOIUTE TPUMEPHI
KBaJIPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

YucsioBbIe MOCI€10BATEILHOCTH U MPOrPecCum

Pacno3HaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
croco0ax 3a7aHusl.

BbIMONHATS  BBIYMCIEHHUS C  HCIOJb30BaHHEM (OpPMYJ n-ro 4jeHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxkarh uYieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IIJIOCKOCTH.

Pemate 3agauM, CBS3aHHBIE C YHCIOBBIMH IIOCJIENOBATEIBHOCTSIMHU, B TOM
YUCIIE 3a/1a4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJIATOPa, HU(MPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoaunuecTBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Kontposabnbie Ilpaktuueckne  (uuppoBbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0Opa3oBaTe/IbHBIE
pecypchl
| Yucia u BeIUKCIICHUS. PalinoHalibHbIE 75 1 bubnuorexa [IOK
quciia https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 2
AJIrEOpaIECKAC BHIPDKCHIA ’ > https://m.edsoo.ru/7€415b90
bubnunoreka LIOK
3 v 20 2
PABHCHITL H Hepaperetsa https://m.edsoo.ru/7€415b90
bubnunoreka LIOK
4 K . D 24 1
OOpAHHATEL M rpaguich. DymKii https://m.edsoo.ru/7€415b90
bubnunoreka LIOK
5 IT 6 1
OBTOpEHHE H 0600MmEHHe https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10
- 102 10 0

I[TPOTPAMME



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

8 KUIACC

Kosaun4vecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Kontpoabnbie IIpakruueckue (ungposbie)
MPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsbl
bubnunorexa LIOK
. 1
1 Yucna u Beruucinenus. Ksagparaeie KOpHH 15 hitps://m.cdsoo.ru/7f417af8
) Yucna u BeraucieHus. CTCIIEHb ¢ EIbIM 7 | bu6nmoreka LIOK
IOKa3arejieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKkue BhIpaKCHUS. 5 1 bubnnoreka [JOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BbIpaXeHHs. 15 1 bubmmoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 | bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 1 bubnmnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
. 12 1
7 YpaBHeHus U HepaBeHCTBA. HepaBencTsa hitps://m.cdsoo.ru/7f41 7afg
bu6nmorexa LIOK
. 5 1
8 PyHKLHH. OCHOBHEIE ORATHS https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
. 1
? PymKuun. Hucnosbe GyHKimn ¢ https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
1 IT 6 1
0 OBTOpeHHE 1 000DuIeHHE https://m.edsoo.ru/7f417af8
BIIEE KOJIMYECTBO YACOB I1O
OBl Ol 102 10 0

[NPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ieioB U TeM
Ne n/n Kontpoabnbie IIpakruueckue (undposbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchl
| Yucna u BeuncieHus. JlelcTBUTEIbHBIE 9 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 10 0 bubnnorexa [JOK
OJHOM MepeMEHHOM https://m.edsoo.ru/7f419d08
3 YpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 .H 16 1
YpaBHeHus u HepaBeHCTBA. HepaBeHCcTBa hitps-//m.cdsoo.ru/7f419d08
bubnunoreka LIOK
O 16 1
> YHIHIH https://m.edsoo.ru/7£419d08
bu6mmoteka IIOK
6 YucnoBble OCIEN0BATEIBHOCTH 15 2 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS ” 1 bubmmnorexka HOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KJIACC
Kon .
IDOBEDSIEMOLo IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
pokep o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJbTarTa

1
1.1

Yucna v BEIUMCICHUS

BLIHOJ'IHHTL, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMBI,
aqu)MCTHqCCKHG IICI\/JICTBI/IH C paiMOHaJIbHBIMHU YUCJIaMU

1.2

Haxoauth  3HaueHUs  YMCIOBBIX  BBIPQXKEHUH,  IPUMEHATH
pa3zHooOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCICHUS 3HAUCHUH APOOHBIX
BBIPAXECHUI, COIepKALUX OObIKHOBEHHBIE U AECATUYHBIE ApOOU

1.3

1.4
1.5

[lepexomuTs OT oOmHOH (GOPMBI 3amKMCH 4YHUCE K JIPYyrou
(mpeoOpa3oBbIBaTh  JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JIECATUYHYIO JPOOB)

CpaBHUBATH U YIIOPSIOUMBATH PAIIHOHAIBHbBIE YHCIIA

OxkpyrasaTh uncia

1.6

BpINOMHATE NPUKHUIKY U OLEHKY PE3yJbTaTa BBIYMCICHHH, OLEHKY
3HQYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATH JOEUCTBUS €O
CTEMEHSIMH C HATYPAJIbHBIMHU NTOKA3aTEIIMHU

1.7

1.8

2.1

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKECHUE Ha MHOKHUTEIN
HAaTypaJIbHBIX YHCET

Pemiate  MpakTHKO-OPHEHTHUPOBAHHBIC  3aJa4yH, CBS3aHHBIC C
OTHOIIICHUCM BCJIMYHH, HpOHOpHI/IOHaJ'II)HOCTBI-O BCJINYHH,
NPOICHTaMH, WHTEPIPETHPOBATh PE3yJbTAThl PEIICHHs 3aad C
Y4ETOM OTpaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX
00BEKTOB

AnrebpanuecKue BbIpaXKEHUS

Hcnonb3oBaTe anreOpanyeckyl0 TEPMUHOJOTHIO M CHMBOJIUKY,
IPUMEHSATH €€ B IIPOLIECCE OCBOCHMSI yUeOHOT0 MaTepuaa

2.2

Haxoaute 3HaYeHUS 6yKBCHHBIX BBIpa)KCHI/Iﬁ Inpu  3aJaHHBIX
SHAYCHUAX MMEPEMCHHBIX

23

2.4

BoinmonHATe mpeoOpa3zoBaHUs IENOr0 BBIPAXKEHHS] B MHOTOWIEH
NPUBEJICHUEM MOAO0OHBIX CIIaraeMbIX, PACKPHITHEM CKOOOK
BBINONMHATE YMHOXEHUE OJTHOYWIEHA HA MHOTOWIEH U MHOIO4JIEHA Ha
MHOTOYJIEH, MPUMEHSTHh (OpMyJbl KBaJpaTa CyMMBbI W KBajpara
pazHoCTH

2.5

OcCyLIecTBISATh  pa3jloKEHUE MHOTOWIEHOB HA MHOXUTEIH C
MOMOIUIbIO BEIHECEHHUSI 32 CKOOKH OOIIET0 MHOXKHUTEIS, PYIIHPOBKU
CJIaraeMbIX, MPUMEHEHUs (POPMYJI COKPAIIEHHOTO YMHOKEHHS

2.6

[TpuMeHsTH MpeoOpa3oBaHMsI MHOTOUJICHOB ISl PEILICHHS Pa3IHYHBIX
3a[1a4 U3 MAaTEMaTUKH, CMEKHBIX TPEIMETOB, U3 peaJlbHON IPAKTUKH




2.7

3.1

3.2

Hcnonbs30BaTh CBOMCTBA CTENEHEH C HAaTYpPajIbHBIMH ITOKA3aTEIsIMU
JUTsl peoOpa3oBaHusl BhIpaXKEHUN

VYpaBHEHUs U HEPABEHCTBA

Pemate nuHEHHbIE ypaBHEHHS C OJHOW IMEPEMEHHOM, MPUMEHSS
IIpaBUJIa IEPEX0/1a OT UCXOAHOIO YPAaBHEHNUS K PAaBHOCUIIBHOMY EMY.
[IpoBepsITh, SIBASETCS JIM YUCIO KOPHEM YPABHEHUS

[Ipumensitb rpaduueckue METOAbl MpPH PEHICHUH JTHMHEWHBIX
YPaBHEHUH U UX CUCTEM

3.3

34

[TonObupars mnpuMepsl Tap YHCEN, SBISIOMIMXCS — pEIIeHUEM
JMHENHOI0 ypaBHEHUS C IBYMS IIEPEMEHHBIMH
Ctpouthb B KOOPAMHATHOM MJIIOCKOCTH rpapUK JIMHEHHOrO ypaBHEHUS

C IByMsl IEPEMEHHBIMU; MOJIb3YsICh IPauKOM, IPUBOAUTH IPUMEPHI
pelIeHusl ypaBHEHUS

3.5

3.6

4.1

4.2

4.3

Pemate cucreMbl JBYX JIMHEMHBIX YpPaBHEHMM C  JByMs
IEPEMEHHBIMH, B TOM UYHCIIe TpauyecKu

CocTaBisTh U pelaTh JUHEHHOE YpaBHEHNE U CUCTEMY JTMHEHHBIX
YpaBHEHUH [0 YCIOBHIO 33Jaud, UHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33J1a4yM MOJIy4YeHHBbIH pe3yibTar

Koopaunats! u rpaduku. @yHkuuu

N300pakaThb Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIHE
3aJJaHHBIM KOOpJMHATaM, JIy4H, OTPE3KH, MHTEpBaJbl, 3alHCHIBATh
YHCIIOBbIE MPOMEKYTKH Ha alreOpandeckoM s3bIKe

OTrmedaTh B KOOPAMHAaTHOM IUIOCKOCTHM TOYKM IO 3aJaHHBIM
KOOp/IMHATaM

Crpouts rpapuku TMHEHHBIX GyHKIHUNA. CTpouTh rpaduK QyHKIUHN Y
= [x]

4.4

OnuceiBaTh ¢ MOMOILIBI0 (PYHKIMNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSIHME, LIEHY, KOJHMYECTBO,
CTOUMOCTb, IPOU3BOIUTENIBHOCTD, BpeMsi, 00BEM padbOThI

4.5

Haxoauts 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa

4.6

Kon
NpoBepPsIeMoOro
pe3yjabTarTa

[Tonumars rpaduueckuii crmoco0 TMpencTaBiIeHUS M aHalIu3a
uHpOpMAalLlMY, W3BJIEKATh M HHTEPIPETUPOBATh HH(GOPMAIMIO U3
rpauKOB peanbHbBIX MPOLIECCOB U 3aBUCUMOCTEMN

8 KVIACC

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

Yycna ¥ BEIYUCIIEHUS

1.1

Hcnonp30BaTh  HavajbHBIE  NPEACTABIECHUS O  MHOYKECTBE
JIEUCTBUTEIIBHBIX YHCEI Il CPABHEHHUSI, OKPYTJICHUS U BBIYUCIICHU,
n300pakaTh JEHCTBUTENbHBIE YHUCIA TOYKAMU HAa KOOPIMHATHOM
IPsIMOI

1.2

[TpuMeHATH TOHATHE apU(PMETHYECKOTO KBaJIpaTHOTO KOPHS,
HaXOAWTh KBaJpaTHblE KOPHU, HCIONb3Yysl MPU HEOOXOIUMOCTU




1.3

KQJIBKYJIATOD, BBIIIOJIHATH npeodpa3oBaHus BBIPAKECHUH,
CoJIepKalIuX KBaJlpaTHbIE KOPHHU, UCIIOJIb3Yysl CBOMCTBA KOPHEH

Hcnonp3oBare 3amucu OONMBIIMX M MaJbIX YHCEI C HMOMOUIBIO
JECSITUUHBIX Apo0Oei u cTenenei yucaa 10

AnredpanuecKue BHIPAKCHHS

2.1

HpI/IMeHHTB IOHATHUC CTCIICHHU C ILCIBIM II0Ka3aTcCJICM, BBIIIOJIHATH
Hp606pa3OBaHI/I$I BBIan(CHHﬁ, coacpxKamux CTCIICHU C LEJIbIM
IIOKa3aTcjIcM

2.2

BBIMONHATE  TOXIECTBEHHBIE NpPeoOpa3oBaHUsl  pPaAIlOHAIBHBIX
BBIPQ)KCHUH Ha OCHOBE IPABHJ JCHCTBHH HAaJ MHOTOWICHAMH WU
anreOpanyecKuMH Jpo0sMu

23
24

PacknanpiBaTh KBa,Z[paTHBIfI TpéX‘lJ'IeH Ha MHOXXUTCIIN

[TpumeHsTh IpeoOpa3oBaHUsl BHIPAKEHUHN ISl PEIIeHHs Pa3IMYHbIX
3a/1ay U3 MaTEeMAaTUKH, CMEKHBIX ITPEIMETOB, U3 PEAIbHON MPAKTUKH

YpaBHEHMS U HEPABEHCTBA

3.1

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPAaBHEHUS M pPalUOHAIbHBIC
YPaBHEHHsI, CBOJSLINECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

3.2

33

3.4

IIpoBOaNUTE NpPOCTEHIINE MCCIECIOBAHUS YPABHEHUHM M CUCTEM
YpaBHEHHH, B TOM YHUCIE€ C MPUMEHEHHEM TIpadUUYEeCKUX
IpeJcTaBlIeHUH (yCTaHaBIUBAaTh, UMEET JIU YPaBHEHHE WM CHCTEMA
yYpaBHEHHH pelIeHts], €CIIU UMEET, TO CKOJIBKO, U TIpouee)

[lepexomuTs OT cioBecCHOM (OPMYIMPOBKH 3amauul K €€
anredpandeckoil MoJeNny ¢ MOMOIIbIO COCTABICHUS YPaBHEHUS WM
CHUCTEMbI ypaBHeHHﬁ, HUHTCPHIPECTUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ MTOJTYYEHHBIN pe3yJbTaT

IIpuMeHATH CBOWMCTBA YHCIOBBIX HEPABEHCTB [UI CPAaBHEHUS,
OILICHKH, peIlaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpa)uuecKyIo HIUTIOCTPALINIO MHOXKECTBA peIlIeHH
HEPaBEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

4.1

4.2

IToruMars W WMCIIONBL30BATh Q)YHKHHOHaHBHBIe IIOHATHUA MU A3BIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHUs), OINpPENeNATh 3HAYCHHE
(GYHKIMH 110 3HAYCHUIO apryMEHTa, ONPEACNATh CBOMCTBA (DYHKITUN
1o e€ rpauky
CrtpouTth rpaduku 31eMeHTapHbIX (YHKIMN BUa:

y=k/x

yv=kix , y =x*,y =x3, y = |X|, onmuCBIBaTh CBONCTBA YHCIOBON (QyHKIIUN
o e€ rpaduKy




9 KUIIACC

Ko .

I ol:;e SEMOLO IIpoBepsieMble NpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOM
pokep o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

pe3yJabTara

1
1.1

Yncna v BEIUUCICHUS

CpaBHI/IBaTB " YyIIOpsAAOYMBATh PAlMOHAJIBHBIC M HpPpallMOHAJIBHBIC
qucia

1.2

Brimonuate apudmMernueckue AeUCTBUS C pallMOHATBHBIMH YHCIIaMHU,
couderas yCTHbIE ¥ IIMCbMEHHBIE IIPUEMBI, BBIIIOJIHATH BBIYUCIICHUS C
UPPALMOHAIBHBIMU YU CIIAMH

1.3

1.4

HaxonuTe 3HaueHUs cTeneHErW C LENbIMU MOKAa3aTeIs MU U KOPHEH,
BBIYUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUHN

OprrHHTB HeﬁCTBHTCHBHBIC qucijia, BBIIIOJIHATD IIPUKUIKY
pe3yjibTara BbIHHCJIGHI/Iﬁ, OLICHKY YMCJIOBBIX BI)Ipa)KeHI/H\/JI

2.1

ypaBHeHI/IH 1 HCPAaBCHCTBA

Pemare nMHENHbIE W KBaApaTHbIE YpPaBHEHUS, YPaBHEHUS,
CBOJISILLIMECS] K HUM, ITPOCTEHNIIINE JPOOHO-PALIMOHAJIbHbBIE YPAaBHEHHUS

2.2

Pemate cuctemsl IBYX JMHEHHBIX YPABHEHHUH C IBYMS IEPEMEHHBIMU
Y CUCTEMBI IBYX YPABHEHHM, B KOTOPBIX OJJHO YPABHEHHE HE SIBJIAETCS
JIMHEWHBIM

23

Pemate TekCTOBBIE 3a7aUN AIreOpandecKuM CIIOCOOOM C TTOMOIIIBIO
COCTaBIICHUS] YPAaBHEHMSI WJIM CHUCTEMbI JIBYX YpaBHEHHUH C JByMs
MNEPEMCHHBIMU

24

2.5

[IpoBOINTE NPOCTEHIINE MCCIECIOBAHNUS YPAaBHEHUHM M CHUCTEM
yYpaBHEHHWH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
IpeJICTaBICHUN (HalpuMep, YCTaHABIIMBATh, UMEET JIM ypaBHEHHE
WIN CHCTE€Ma YPaBHEHUH pelleHns, €CIIU UMEET, TO CKOJIBKO)
Pemate nMHEHHBIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHne HEPaBEHCTB Ha YUMCIIOBON MPSIMOM, 3aIIUCHIBATh
pEIIEeHNE C IIOMOIIBIO CUMBOJIOB

2.6

2.7

3.1

Pemrate cumcTeMBI JTUHEHHBIX HCpPaBCHCTB, CUCTEMBLI HCPABCHCTB,
BKJIFOHAOMIUEC KBAaAPATHOC HEPABCHCTBO, I/1306pa)KaTL peuicHuc
CHUCTEMBbI HCPABCHCTB HA YHUCIOBOM HpHMOﬁ, 3aIMMCbIBaTh PCIICHUC C
INOMOIIBIO CHUMBOJIOB

Vcnonb30BaTh HEpaBEHCTBA MPH PEIICHUH Pa3IMYHbIX 3a]a4
OyHKIMU

PacniosHaBaTth  (QYHKIMHM  W3y4eHHBIX  BUAOB.  llokasbIBaTh
CXEMaTHYECKH pACIOJOXKEHHEe Ha KOOPAWHATHON  TUIOCKOCTH
rpa¢pukoB QyHkumi Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03(p(PUIMEHTOB, ONMUCHIBATH CBOMCTBA
byHKIUH

3.2

[Toka3piBaTh CXEMAaTHYECKH pACMOJOKEHUE Ha KOOPAWMHATHOH
IUIOCKOCTH TpadukoB GyHKIMU BUAa y = VX, y = |X| U ONUCHIBAThH
cBoMcTBa (PYHKITUI




3.3

Crpouth M u300pakaTb CXEMAaTUYECKH TpapuKH KBaIPaTHUHBIX
(GyHKIMIA, ONMMCHIBATH CBOMCTBA KBAaJPAaTHYHBIX (DYHKIMH MO HMX

rpadukam

3.4

Pacrnio3HaBaTh KBaapaTtuuHyio (QyHKIHIO 10 (opMmyse, MPUBOIUTH
pUMephbl KBAaJIpaTUYHBIX (YHKIHMH U3 peanbHOW KU3HH, (UMKH,
rEOMETPUH

Apudmernueckasi 1 reOMETpUIECKasi IPOTrpecCuu

4.1

4.2

43

4.4

Pacrnio3HaBaTh apu(MeTHUECKyI0 U TE€OMETPUYECKYIO IPOTPECCHH
IIPY Pa3HBIX croco0ax 3aaaHus

BBINONHATE BBIYMCIEHUS C UCHOJIb30BaHUEM (HOpMyJ A-TO wiieHa
apuQMeTUYECKON U T€OMETPUUYECKON POTrPECCHii, CyMMBI NEPBBIX N
YJICHOB

H300paxarb  4jeHbl  IOCIEAOBATEIbHOCTH  TOYKAMU  Ha
KOOpPJAMHATHOM IIOCKOCTH

Pemats 3amaun, cBsi3aHHBIE C YUCIIOBBIMU I1OCJIEOBATEIBHOCTAMH, B
TOM 4YHCI€ 3aJa4d U3 peaabHOM JKHU3HU (C HCIOJIb30BAHUEM
KaJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

1 Yucia ¥ BEIUMCIIEHUS

JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIC, IEPEX0] OT OJHON (OPMBI 3aMUCH
1.1 npobeit k apyrou. IloHsTHE panMOHaNbHOIO 4YMCia, 3alMCh, CPaBHEHUE,
YIHOPSIIOYMBAHUE PALIMOHATIBHBIX YHCE

ApI/I(bMeTI/I‘ICCKI/IC I[Cf/iCTBHH C painOHAJIbHBIMHU YU CJIAMHU. Pemenne 3aJa4 u3

1.2 peasibHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 CreneHb ¢ HaTypaJbHBIM IIOKa3aTelIeM: OMNpEeNieHHe, MpeoOpa3oBaHMe
BBIpQ)XEHUI Ha OCHOBE ONPEIEICHNUS, 3aIMCh OOIBIINX YUCEll
1 4 [IponieHTsl, 3anUCh NMPOLEHTOB B BUAE APOOU U JIpOOH B BHUJE MPOLIEHTOB.
Tpu ocHOBHBIE 33/1a4U Ha IIPOLIEHTHI, pELIEHHE 3a/]au U3 PEaIbHOM IPAKTUKHU
15 [IpumeneHne NpPU3HAKOB JIE€IMMOCTH, pa3JIOKEHUE Ha MHOXHUTEIU
HaTypaJIbHbIX YUCEIl
16 PeanbHble  3aBHUcMMOCTH, B TOM 4YHciae IHpsMas U oOparHas
[IPONOPLIMOHATIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
21 IlepemeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAXKEHUSI C IEPEMEHHOM. [lomycTumble
3HAYEHUS TIePEMEHHBIX
29 [IpencraBinenyre 3aBUCUMOCTH MEX]y BEIWYMHAMH B BHAE (HOPMYIIBI.
) Brruucnenus no gopmynam
23 IIpeoOpa3oBanue OYKBEHHBIX BBIPAXEHHUH, TOXKAECTBEHHO paBHbIE
BBIPAXKEHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM ITOKa3aTeIeM
25 OpnowieHsl 1 MHOrouIeHbl. CTeneHs MHOrowieHa. CloeHue, BBIYUTaHNuE,
YMHOKE€HUE MHOTOWIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaApaT CyMMBl W KBajapar
2.6 pazHoctu. dopmyna pa3sHOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOXKHUTEIHN
3 YpaBHeHuUst
31 YpaBHEHHE, KOPEHb YpaBHEHUs, TpaBaIa peoOpa3oBaHus YypaBHEHMUS,
PaBHOCHJIBHOCTb YPaBHEHUI
32 JIuneliHOE ypaBHEHHE C ovJ:[Hoﬁ HepeMeHIEOﬁ, YHUCJIO KOpPHEH JIMHEWHOIO
YpaBHEHHUSI, pellIeHUE JIMHEHHBIX YpaBHEHHM
33 Cocrasnenue ypaBHevHI/H?I 0 YCJIOBUIO 3aJ1auu. Pelienne TeKCTOBBIX 3aj1ay ¢
MTOMOIIBIO YpaBHEHUHN
3.4 JluneliHOEe ypaBHEHHE C IBYMS NTIEPEMEHHBIMH U €T0 TpaduK

CucreMa IBYyX JIMHEHMHBIX YpaBHEHHH C JIBYMsI NEpEeMEHHbIMU. Perienue
3.5 CUCTEM ypaBHEHUH CIIOCOOOM MOACTaHOBKU. [IpuMephI pelieHns TEKCTOBBIX
3aJ1a4 ¢ MOMOIIbIO CUCTEM YpaBHEHUN

4 Koopaunats! u rpaduku. @yHKIIUN

4.1 Koopannara Touku Ha npsiMO




Uucnosble IpoMeXKyTKH. PaccTosiHue MeK 1y AByMS TOUKaMU KOOPAMHATHOU

4.2 o
psAMOI
43 [IpsmoyronbHas CHCTEMa KOOPIIHAT, OCH Ox u Oy. AGcuucca 1 opaUHATA
TOUYKH Ha KOOPJMHATHOM IJIOCKOCTU
44 [Tpumepsl I‘p%(bI/IKOB, 3aJaHHbIX (opMmyiamMu. YTeHne rpauKoB peasbHBIX
3aBUCUMOCTEHN
4.5 [Tonstue pynkiuu. I'paduk Gynkiuu. CBoiicTBa PyHKITUN
4.6 Jluneiinas pynkmus, e€ rpaduk. ['paduk Gynkum y = [X|
47 Fpa(blxlqeczcoe pElIEHHE JIMHEWHBIX YPAaBHEHHM W CUCTEM JIMHEWHBIX
ypaBHEHUU
8 KNIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
1 Yucna u BIYUCICHUS
11 KBanpatusiii kopeHb u3 uyucia. [loHsTue 00 HppanMoOHaIbHOM 4HCIIE.
JlecsiTuunblie MPUOIMKEHUS UPPALIMOHATIBHBIX YHCE
CpoiicTBa apupMeTHYeCKUX KBaJpPaTHBIX KOPHEM W MX MPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHUCIIOBBIX BBIPKCHUI u BBIYMCIICHUSIM.
JlelicTBUTENbHBIC YKCIIa
1.3 Crenenb c 11e7bIM TIOKa3atesieM U e€ cBoiicTBa. CTaHmapTHas 3alKch Ynciia
2 Anrebpanyeckue BbIpaXKEHUS
21 KBagparuelii  TpéXwieH, pa3jloKEHUE KBAJpPaTHOTO TPEXWIEHA Ha
MHO>KHTEIN
2.2 Anrebpanueckast 1podb. OCHOBHOE CBOMCTBO ayireOpanyeckoi Apoou
23 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE, JIeJIeHNE alredpandeckux apooei
24 PannonanbHble BbIpayKeHUS M UX IpeoOpa3oBaHue
3 VYpaBHEHUsI U HEPABEHCTBA
31 KBanpatHoe ypaBHeHHe, ¢opMylia KOpHEH KBaJpaTHOIO YpaBHEHUS.
] Teopema Buera
3.2 Pemenne ypaBHeHNH, CBOAAIIMXCS K IMHEHHBIM U KBaJPaTHBIM
33 [Ipocreiinme ApoOHO-pallMOHATIbHbBIE YPAaBHEHHS
I'paduueckas uHTEpHIpeTaUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM
34 JINHEMHBIX YPAaBHEHUN C ABYMs NepeMeHHbIMU. [IpuMepsl pereHus: cucrem
HEJIMHEWHBIX YPAaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 3aj1a4 anredpandeckum crnocooom
3.6 UucnoBble HEPABEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHUIIBHOCTh HEPABEHCTB
3.9 JIuHeiiHbIe HEPAaBEHCTBA C OAHON EPEMEHHOM
3.10 CucreMpl TMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIUU
41 [Tonartue @ynkuun. OOIacTb ONpeneNeHuss MU MHOXKECTBO 3HAYCHUI

¢byukmun. CriocoObl 3a1aHust QyHKIHI




4.2 I'padux ¢pynkumu. UreHne cBOWCTB GYHKIUU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PEATbHBIE TPOIECCHI
44 @OyHKIUY, ONUCHIBAIOUINE TNPSAMYI0 W OOpaTHYIO MPONOPLUOHAIbHbIE
3aBUCUMOCTH, UX IpauKu
4.5 OyHKIMU y =x7, y = X7
4.6 Oyaknuu y = [x, y = |x]|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN
9 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna v BBIYMCIECHUS
11 PatonanbpHble 4ncna, MppalMOHAIbHBIE YUCIA, KOHEYHbIE M OECKOHEUHbIE
' JeCATUYHbIE JPOOH
MHOXEeCTBO  JNEHCTBUTEIBHBIX  4YMCEN, JECHCTBUTENIbHBIC YHCIA  Kak
12 OeCKOHEUHbIE JECATUHbIE npodu. BzauMHO OJHO3HAYHOE COOTBETCTBHE
MEXJly MHOXECTBOM JEHCTBUTENBHBIX YHUCEI WU KOOPAMHATHOW NPSIMOM.
CpaBHeHuE ENCTBUTENBHBIX YUCEI
1.3 ApudmeTndeckue NeHCTBUS ¢ ISHCTBUTESILHBIMEI YUCIIAMU
W3mepenus, npubinxeHus, olieHKu. Pazmepbl 00bEKTOB OKPYKaIOLIEro MHUpa,
1.4 JUINTENIBHOCTh TPOLIECCOB B OKpy»KatomeM wmupe. [IpuOmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTb NpuoOmxkeHus. Oxpyrienue uncen. [Ipukuaka u omeHka
Pe3yNIbTaTOB BBIUMCIICHUN
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHUs C OJHON ITIEPEMEHHON
2.2 JIunelinoe ypaBHeHue. PellieHne ypaBHEHUH, CBOAAIIMXCA K JIMHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHUH, CBOASAIIMXCS K KBaIpaTHBIM
24 EHKB"az[pavTHoe YPaBHEHHE. [IpuMmepsl pelIeHHsT ypaBHEHUM TpPETbeH U
4eTBEPTON CTENEHEN pa3I0KEHUEM Ha MHOXKHUTEIN
2.5 Pemenune npoOGHO-paIlOHAIBHBIX YPaBHEHHUH
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 Tpauk
2.8 Pemenue cucreM IByX JIMHEHHBIX YPaBHEHUI C JBYMsI IEPEMEHHBIMU
29 Pemeline CUCTEM JBYX YPaBHEHHM, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
BTOPOH CTENEHU
2.10 I'padmueckas uHTEpHIpeTALIUs CUCTEMBI YPaBHEHUH C IBYMS IEpEMEHHBIMU
2.11 Penenune TeKCTOBBIX 33a4 aJreOpandeckuM crocoOoM
2.12 YuciioBblE HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.14 Pelnienue cuctem JIMHEHHBIX HEPABEHCTB C OAHOM EPEMEHHOM
2.15 KBagpaTHbie HEpaBEeHCTBA
216 I'paduueckass uMHTEpHnpeTanuss HEPAaBEHCTB U CHUCTEM HEPABEHCTB C ABYMs
IIEPEMEHHBIMU
3 OyHKUIUU




KBanparuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabona, KoOOpAMHATHI

31 BEPILKHBI MTapabosibl, OCb CAMMETPUHU NapaboJIb
3.2 I'paduku bynkmuit y=kx, y=kx+b u ux cBOMcTBa
33 I'paduku bynkmuit y=k/x, v = x*> 1 X cBOKCTBa
34 I'padpuiku GyHKIMI , 1 KX CBOMCTBA
4 YuciioBble OCIE0BATENIBHOCTH
41 Omnpenenenue u cnocoObl 3aJJaHNUS YHCIOBBIX MOCIEI0BATEIbHOCTEH. 3a1anne
) MOCJIEIOBATEILHOCTH PEKYPPEHTHOU opMyIoi U HOpMyJIOH n-To YieHa
49 Apudmernueckass mnporpeccus. DopMmyibl n-ro 4ieHa apupMeTHuecKoi
MIPOTPECCUU, CYMMBbI NIEPBBIX 71 YWICHOB
43 I'eomerpuueckass nporpeccus. DopMynbl 7n-ro 4ji€Ha T€OMETPUUYECKOU
MIPOTPECCUU, CYMMBI MIEPBBIX /1 YICHOB
44 N3o0paxenne uiaeHOB apu(PMETHUYECKOH U TEOMETPUUYECKON Mporpeccuii
TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT
4.5 CroxHbI€ NPOLIEHTHI




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30BAHUSA

Kon
NMpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOTI'O
o01ero oopazosanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MNOHATHUAMU: MHOXKECTBO, IIOJMHOKECTBO,
ONEpali HaJ MHOYKECTBAMM; YMEHHE OIIEpUPOBATh MOHITHIMMU:
rpad, CBs3HBIN rpad, IepeBo, LUK, TPUMEHITh UX HPU pPEIICHUH
3aJa4; yMEHHE HCIOJNb30BaTh TIpaduyecKkoe MpeJCTaBICHUE
MHO’KECTB JUIsl OIKCAHUSl pEalbHbIX IPOLIECCOB U SBICHUH, Npu
peIleHnH 33724 U3 IPYTUX YYeOHBIX MTPEIMETOB

YMeHue OIICPHUPOBATH NHOHATUAMU: OIPCACIICHUC, aAKCHUOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb MCTHHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMECPBI MU KOHTPIPHUMEPBI, CTPOUTH
BBICKAa3bIBAHWA U OTPUILIAHUA BBICKA3bIBaHUHU

YMeHne onepupoBaTh MOHATHAMHU: HATYPAJIbHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEJIMMOCTh HaTypajbHBIX YHCEN, IPU3HAKU
JIETMMOCTH, 1LIE€JI0€ YUCIIO0, MOAYJIb YHCJia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAEHOE YHCIIO,
UPpALMOHATIBHOE YMCII0, apu(METUYECKUN KBaJpaTHBIH KOPEHb;
YMEHUE BBIIOJHATh JEHUCTBUS C 4YHUCIAMH, CpaBHUBAThb W
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIa Ha KOOPAMHATHOW
NpsIMOM, OKPYIJIATh YWCIA; YMEHUE JieJaTh NPUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITUSIMU: CTENIEHb C LEIbIM MOKA3aTeNIeM,
apudMeTHUeCKUI KBaApaTHbIN KOPeHb, MHOTOUJICH, areOpanyecKkas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHOW CTEHEHH
Oouibllle €MHMIBI; YMEHHE BBINOJIHATH pacuéTsl MO (opMmyiam,
npeoOpa3oBaHus LENbIX, APOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUI C KOPHAMM, Pa3/IoKEHNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM YHCJE C HUCHOJb30BaHHWEM (OpMyd pa3HOCTH KBaApaToB H
KBaJ[paTa CyMMbI M Pa3HOCTH

YMeHue onepupoBath NOHATHAMU: YHCIOBOE PAaBEHCTBO, YPAaBHEHHE
C OJHOW NEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOI; YMEHHUE pellaTh JUHEHHBIE U KBAPATHBIE YPAaBHEHUS,
JIpOOHO-pallMOHATIbHBIC YPABHEHHS C OJHOM MEPEMEHHOU, CHCTEMBI
JByX JIMHEHHBIX YpaBHEHUH, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHble W JIpOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHOU
IIEPEMEHHOI, B TOM UHUCJIE IPU PELICHNUH 3a7a4 U3 JPYTUX IPEAMETOB
U TPaKTUYECKUX 3a]ad; YMEHHE MCIOIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTh JAJISl MU300pakKeHUs peleHH
YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIHS, FpaduK QyHKINH, HYJTH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  NPOMEXKYTKH
BO3pacTaHus, yObIBaHWS, HauOOJbIIee M HAWMEHbIIEE 3HAUCHHS
GyHKINH; YMEHHE  OIEpUpOBAaTh  TOHATHSIMH: npsMast




PONOPIHUOHATILHOCTD, JINHEHHAs PYHKLUS, KBaApaTH4Has (yHKIH,
oOpaTHas TNPONOPHUOHAIBHOCTh, Napaboia, rumepOoia; yMeHHe
ctpouth rpaduku  GYHKUMH, HUCHONB30BaTh Trpaduku I
OIIpEJICTICHNs] CBOWCTB TIPOIECCOB M 3aBHCUMOCTEH, JUIS PEIICHHUS
3a7a4 U3 JPyrux y4eOHBIX MPEIMETOB M PEalTbHOM JKU3HU; YMEHUE
BBIPAXATh (OPMyJIaMU 3aBHCUMOCTH MEK1y BETHYHMHAMH

Ymenue OIepupoOBaThH MOHSTUSIMHU: MOCTIEI0BATENbHOCTD,
apudMeTHuecKkass M TeOMETpHYecKass IpPOrpecCHd; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIIEI0BATEIBHOCTEH, (hOPMYIIBI CYMMBI U
o0LIero wjieHa IpU pelIeHUHU 3a/1ad, B TOM YHUCIE 3a/ad U3 Ipyrux
y4eOHBIX MPEIMETOB U PEATbHOM KUZHU

VYMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHUCIE Ha MPOLEHTHI,
JOJIM U 4YacTH, JBH)KEHHUE, paboTy, IIEHYy TOBapoOB U CTOHUMOCTb
HOKYIIOK U YCIIyT, HAJIOTH, 3aJjauyi U3 00JacTH YIpaBIeHUs JINYHBIMU
U CeMEWHbIMH (UHAHCAMH); YMEHHE COCTaBISTH BBIPAKEHMUS,
YpPaBHEHUs, HEPABEHCTBA W CHUCTEMBI II0 YCJIOBHUIO 3ajauH,
UCCIIEI0BATh IIOJIY4YEHHOE PELICHNE U OLEHUBATH I1PaBI0IO0J00HOCTb
[IOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: PUTypa, TOUKA, OTPE3OK, Mpsmas,
ayd, JIOMaHasl, yroi, MHOTOYT'OJIbHUK, TPEYrOJbHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHUMH TPEYroJbHUKHY,
NPSIMOYTOJIbHBIA TPEYTOJIbHUK, MeAHWaHa, OUCCEKTpHCa U BBICOTA
TPEYToJIbHUKA,  YeTBIpEXYTOJbHHUK,  Mapajeinorpamm,  pomo,
NpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (UTypamy;
YMEHHE peliaTh 3a/a4d, B TOM YHUCIIE€ U3 TIOBCETHEBHOM JKM3HM, Ha
HaXO0XJIEHNE F€OMETPUYECKUX BEJIUYHH C IPUMEHEHUEM M3y4EHHBIX
CBOICTB Quryp u ¢pakroB

10

11

YMeHue omnepupoBaTh MOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYTOJIILHUKOB; MapaJUIeIbHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX,
yrojl MEXIYy MpsIMbIMH, NEPIEeHAUKYISp, HAKJIOHHAs, MPOEKIHs,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETpUS
OTHOCHUTEJIBHO TOYKH M MPSMOW; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpUI0 U mopobue  ¢uryp, NapaJyIeIbHOCTh |
NEePIEHIUKYISIPHOCTD MPSIMBIX B OKPY’KaIOIIEM MHUpe

YMmenue onepupoBaTh MOHATHUAMU: JUIMHA, PACCTOSHHUE, YIOJl
(BenmMuMHA yTria, CHHYC U KOCHHYC yTJIa TPEyTOJIbHUKA), TUIOIIAIb;
yMEHHE OIICHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE TPHUMEHATH (GOPMYJIbl TEpPUMETpa M  IUIOIIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH M TUIOMIAAN Kpyra, o0beMa
MPSAMOYTOJIBHOTO TapajuiesIenuIe1a; YMEHHE NPUMEHATh MPU3HAKU
PaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YTIJIOB TPEYTrOJIbHUKA,
teopemy Iludaropa, TpUTOHOMETPUUYECKHE COOTHOIICHUS ISt
BBIYMCIICHHUS JJIMH, PACCTOSIHUUI, TIOMIAACH

12

YMmenue wu3o0paxarb IUIOCKHE GUIypel M WX KOMOHMHAIWH,
IPOCTPAaHCTBEHHbIE (UTYPBl OT PYKH, C IOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB MO TEKCTOBOMY WJIH
CHMBOJILHOMY OITHCaHHIO




13
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YMeHue OomnepupoBaTh IOHATHAMU: IPSIMOYIOJIbHAsE CUCTEMa
KOOpJAMHAT, KOOPAMHATBl TOYKH, BEKTOpP, CyMMa BEKTODPOB,
IIPOM3BEJICHUE BEKTOpa HA YHCIO, CKaJSIPHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHME HCIIOIb30BaTh BEKTOPbl M KOOPAWMHATBI JUIA
IIPEJICTaBICHUS] JaHHBIX U PELICHMs 337ad, B TOM YHCIIE U3 JPYrux
y4eOHBIX IPEAMETOB U PeabHON KU3HU

YMeHue onepupoBaTh IOHSTUSAMHU: CTOJIOMKOBBIE U KPYIOBBIE
qUarpaMMbl, TaOJHMIBI, CcpeaHee apudMeTHUecKoe, MeAHaHa,
HauOoJIplllee U HaMMEHbIIIEe 3HAYEeHUs, pa3Max YMCIOBOro Habopa;
YMEHUE W3BJEKaTh, HMHTEPIPETUPOBATH H  IMPEoOpPa3OBHIBATH
MHPOPMaLIMIO, NPEACTaBICHHYI0O B TaOlIMLIAX M Ha JAuMarpamMmax,
OTpaKaroIllyl0 CBOMCTBA U XapaKTEPUCTUKH PEAIbHBIX IPOLECCOB U
SBJICHUH; yMEHHE paclO3HaBaTh W3MEHYUBBIE BEIMYUHBI B
OKpYXarolleM MUpe

15

YMeHue onepupoBaTh MOHATUSMHU: CIyYalHBIM ONBIT (CITydaiHbIN
AKCIIEPUMEHT), JJICMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy4aifHOTO OTIBITa, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAaXOJUTh BEPOSITHOCTH CIIYYalHBIX COOBITHI B OMNBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAapPHBIMUA COOBITUSIMHU; YMEHHUE peIlaTh
3ajaud METOJOM OPraHW30BAaHHOTrO mepedopa U ¢ MCHOJIb30BaHUEM
npaBuUia YMHOXKEHHSI, YMEHHE OLIEHMBATh BEPOSITHOCTU PEaTbHBIX
COOBITUH U sIBJIEHUH, TOHUMATh POJIb MPAKTUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXAlOIIEM MHpPE U B JKU3HU,
3HAaKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YMCEI M €T0 POJIBI0 B MAaCCOBBIX SIBIICHHSIX
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YMeHue BbIOMpaTh MOAXOASIINNA HW3YYEHHBIH METOJ Ul PELICHUS
3a/1a4y, PUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHACIBHBIC BBIJAIOIIAECS PE3YJIbTATHI,
IIOJIyYEHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HAyKH, NPUBOJIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B
OTEYECTBEHHOW ¥ BCEMUPHOW HCTOPUH




HHEPEYEHDb 3JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Yucia v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH LHEIbIX YHCEell
12 OOBIKHOBEHHBIE W JECATHYHBIE  JpoOW, TPOIEHTH, OECKOHEUHBIC
' NepUOANYECKHE TPOooH
13 Panmonaneupie uncia. Apudmernyeckue omepanuud ¢ paloHaJIbHBIMU
YyHClIaMU
1.4 HelicTButenbHble ynuciia. ApU(pMETHYECKUE ONEPAMU C JIeHCTBUTEIbHBIMU
qrCcIaMu
15 [TpubnmxEnnbie BBIMMCICHUA, NPaBUIA OKPYIICHUA, NPUKHAKA H OLEHKA
pe3ysbTara BEIUMCIECHUN
2 AnrebpanuecKue BEIPAKCHHS
2.1 bykBeHHbIE BbIpaKeHUS (BBIPAKEHHS C IEPEMEHHBIMH )
29 Crenenp ¢ nenbiM nokazaresneM. CTeneHb C palMOHAJIbHBIM IOKAa3aTeJIeM.
CaoiicTBa cTENIEHU
23 MHoroujIeHBI
24 Anrebpanueckas ApoOb
25 ApudpmeTnueckuii  KOpeHb  HaTypajJbHOM  crtemeHu.  JlelicTBus ¢
) apuQMeTHUECKUMHU KOPHSIMH HaTypajIbHOU CTETICHH
3 YpaBHEHHs 1 HEpaBEHCTBA
31 IS E I/Iv)Ip06HO-paIII/IOHaJ'II>HI>Ie ypaBHeHUs. CHUCTEMBI U COBOKYIHOCTH
ypaBHEHUU
39 Ilensie u npOOHO-panOHaIbHBIE HepaBeHCTBA. CHUCTEMbI U COBOKYIHOCTHU
HEPABEHCTB
33 Pemenne TeKCTOBBIX 3a4a4
4 YucnoBbIe TOCIEN0BATEILHOCTH
4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEHN
49 Apudmerndeckass M reomeTrpuueckas rmporpeccun. Dopmynia CIOXKHBIX
MPOLIEHTOB
5 DyHKINA
OyHkMsA, crnocoObl 3anaHus  ¢GyHkuuu. ['padux  ¢Gysxnun. OO6nacts
oTpesieNieHus: U MHOXKeCTBO 3HaueHu# ¢pyHkiuu. Hynu ¢pyakiun. [lpomexyTku
5.1 3HAKOIMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIMH. MakCUMyMbI U
MUHUMYMBI (yHKIMU. Hambomblnee u HauMeHbllee 3HAYeHHE (QYHKIMH HA
IPOMEXKYTKE
6 KoopauHatsl Ha NpsMON U TJIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlekapToBbI KOOpAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 UX cBOiCTBa
7.2 TpeyroabHUK




7.3

MHOroyrojibHUKH

7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepenue reoMeTpu4ecKux BEIMYHH
7.6 BekTopsl Ha I0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomMOuHaropuka
8.4 MHoxecTBa
8.5 I'padsr







