PABOYAS ITPOI'PAMMA IO KYPCY «AJIT'EBPA» (FA30BbIM YPOBEHB)
10 - 11 KJIIACC
Conep:kanue yueGHOI0 mpeaMera ORUIEOSPAOBATETHOE

ABTOHOMHOE YYPEXAEHWNE
"TMMHA3MA Ne2"

10 KJIACC

Yuciia 1 BbIYMCICHUSA

Pannonanbubie yncna. OOBIKHOBEHHBIC M JECSITHYHBIC APOOU, TPOIEHTHI, OECKOHEUHBIC
nepuoandeckue Apodbu. ApudmMeTrhdecKkue Omepaludd C  PAlHMOHAIBHBIMH  YHCIIAMH,
npeoOpa3oBaHMsl YUCIIOBBIX BbIpakeHUH. [IpumMeHneHune ApoOeil W TPOIEHTOB I PEUICHUS
MPUKIAJAHBIX 3a7a4 U3 PA3IMUYHbIX OTPACiIel 3HAHUHN U PEaTbHON KU3HHU.

JleiicTBuTenpHble yKcna. PalyoHalbHble U MpPpAaLMOHAIbHBIE YMCIa. ApHU(PMETHYECKHE
oTiepaIuu ¢ ACUCTBUTEIbHBIMU YuciaMu. [IpuOnmkEéHHbIC BBIYUCIICHUS, TIPABUIIa OKPYTIICHUS,
MIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUMN.

Crenens ¢ menbiM mokasareneM. CtanmapTHas ¢opma 3amucy JACHCTBUTEIHLHOTO YHCIIA.
Hcnonb3oBanne moaxonsiel ¢GopMbl 3amuCH  JEHCTBUTENBHBIX YHCEN JUIS PEIICHUS
MPaKTUYECKHX 3a/1a4 U MPEJICTABIICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypanbHOW cteneHu. [ledictBus ¢ apudmeTHdecKuMu
KOPHSIMH HAaTypaJIbHOM CTEIEHHU.

CuHyc, KOCUHYC U TaHT€HC YMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTAHI€HC
YHUCJIOBOr'O apPryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxzaecTBa 1 TOXKIECTBEHHbIE Pe0Opa30BaHUSI.

[IpeoOpazoBaHne TPUTOHOMETPHUECKUX BBIpaKeHUU. OCHOBHBIE TPUTOHOMETPUYECKHE
bopMybI.

YpaBHeHue, KOpeHb ypaBHeHMs. HepaBeHCTBO, pemieHne HepaBeHCTBa. MeTon
WHTEPBAJIOB.

Pemienue nensix u IpoOHO-pAIMOHATBHBIX YPABHEHUI U HEPABEHCTB.

Pewienne nppanuoHaIbHBIX YPAaBHEHUN U HEPABEHCTB.

PelieHne TpUroHOMETPUYECKUX YPaBHEHUH.

[IpuMeHeHre ypaBHEHHMII W HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX 3aJad W 3aJad W3
pa3nuyHbIX 00JacTell HayKH U peatbHOM KU3HU.

DOyHKUUM U rpapuku

Oynkus, crnocodsl 3ananus yakuu. ['padux ¢pynkiuu. Bzaumuo oOpaTHbie pyHKITUN.

OO6nacth onpeeneHnss ¥ MHOXKeCTBO 3HaueHuid Gynakmuu. Hymu dyakuun. [TpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

CrenenHass (pyHKIMS C HAaTypaJbHbIM M II€JbIM Moka3aTeneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHS N-0il CTETICHHU.

Tpuronomerpuyeckass OKpPYKHOCTb, OINpPEJEICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA
YHUCJIOBOr'O apPryMEHTA.

Hauvana maTemMaTnueckoro aHajamsa

ITocnenoBaTeNnpbHOCTH, CHOCOOBI  3aJaHMsA  IOCJeIOoBaTEIbHOCTEH. MOHOTOHHBIE
MIOCJIEI0BATEIbHOCTH.

ApudmeTrndeckass W reoMeTpudYeckas  mporpeccuu. beckoHedyHO — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0ecKOHeUHO yOBIBAIOILICH T'€OMETPHUECKONW IMPOTPECcCHH.
@opMyna CIOXKHBIX IPOLEHTOB. Vcnosb30BaHME MPOrpeccuu Ui pElIeHUs pealbHBIX 3adad
MIPUKJIIAHOTO XapakTepa.

MHo:xecTBa M JIOTHKA



MHoOkecTBO, onepanuu Haj MHoOxecTBaMu. [{narpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O alrrmapara [Jid ONUCAaHUA PCAJIbHBIX IMPOLCCCOB U HBJ’IGHHﬁ, npu
peIIeHUH 3a/1a4 U3 APYTHX y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10KAa3aTEIbCTBO.

11 KUIIACC

Yucsa ¥ BbIYUCICHUSA

HatypanbeHble u niensie uncina. [Ipu3Haku AeIMMOCTH HENbIX YHCEIT.

CreneHb C pallMoOHaIbHBIM MTOKa3aresieM. CBOMCTBA CTENEHHU.

Jlorapudm uncna. JlecaTuynble U HATypaJIbHbIE JOTapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[IpeoOpa3zoBanue BEIpaKEHUH, COIEPKAIIUX JJOTAPUPMBI.

[TpeoOpazoBanre BbIpaXEeHH, COAEPIKALIUX CTENIEHHU C PallMOHAIbHBIM MTOKA3aTEJIEM.

[Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS U HEPABEHCTBA.

Cucrtembl JTMHEWHBIX ypaBHEHHW. PelleHMe NpuKIIagHBIX 3a7ad C MOMOIIBK CHUCTEMBI
JIMHEUHBIX YPABHEHUMN.

CucreMbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PELICHUIO MATEMaTUYECKUX 3a1ad U
3a/1a4y U3 Pa3InYHBIX 00JIaCTEH HAYKW U PEAIbHOU KU3HH.

DOyHKUUM U rpadpuku

Oynkuus.  [lepuonnyeckue  GyHkumu. [IpoMexyTkM  MOHOTOHHOCTH — (DYHKITHH.
Maxkcumymbl 1 MUHUMYMBI GyHKIUH. HaunOonbliee ¥ HauMeHblIee 3HAYeHHE (PYHKIMU Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKINHU, UX CBOHCTBA U TPa(UKH.

[Noka3zatenbHast 1 norapudmudeckas GyHKIMH, UX CBOUCTBA U TpauKH.

Hcnonp3oBanue rpadgukoB GyHKIMNA IS peIIeHUs] ypaBHEHUH U JTMHEHHBIX CUCTEM.

Hcnonb3oBanne rpadukoB (GYHKIUNA I MCCIENOBAHUS TMPOIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BOHUKAIOT MPU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Havana mareMaTH4eCKOro aHAJIM3a

HenpepoiBable pyHKIIMU. MeTO MHTEPBAJIOB ISl PEIICHUSI HEPABEHCTB.

[TpousBoanas pynkmuu. ['eomeTpuueckuii 1 GU3MUECKUI CMBICT TTPOU3BOTHOM.

[Ipon3BoHBIE d7IeMEHTAPHBIX (YHKIUNA. DOPMYIbI HAXOXKIACHHUS MPOU3BOIHOM CYMMBI,
IPOM3BEACHHUS M YACTHOTO (DYHKIIHHA.

[IpumeHeHre NPOU3BOAHON K UCCIIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxnenrne HauboIbIIero 1 HaMMEHbIIEro 3Ha4eHus! PYHKIIMU Ha OTPE3Ke.

[IpuMeHeHre NpPOM3BOMHOM ISl HAXOXKICHHS HAWIY4lIEro pPEHICHUS B NPUKIAAHBIX
3aaydax, AJIs ONpeaesieHUs] CKOPOCTH IpoIiecca, 3a1laHHOTro (PopMyIIoi 1l rpadukom.

IlepBooOpasnas. Tabnuma nepBooOpa3HbIX.

WHuTterpan, ero reoMeTpuueckuil M (U3MYECKUN CMBICI. BhruncieHue WHTErpajia o
dbopmyne Hetorona—JleniOnuna.

MNPEJIMETHBIE PE3YJIBTATHBI
OcBoenne yueOHOro Kypca «Anredpa U Hayaja MaTeMaTHUYECKOTO aHajin3a» Ha YpPOBHE
cpenHero oduiero oOpa3zoBaHus JOHKHO 00eCleUnBaTh JAOCTHXKEHUE CIEAYIONINX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB:



10 KUIACC

Yucsa v BbIYUCICHUSA

OnepupoBaTh MOHATHAMH: pallMOHATBHOE M JEHCTBUTENBbHOE YHCIIO, OOBIKHOBEHHAs U
JeCSITUUHAs APOOb, MPOLIEHTHI.

BoimonHATe apudmMeTHyecKre ONepalud C pPAlUOHAIBHBIMM U JICHCTBUTEIBHBIMU
YHCJIaMHU.

BoimonHaTe npuOIMKEHHBIE BBIYMCICHUS, MCIONb3Yys IpaBuia OKPYIJIEHHs, [enaTh
MIPUKUJIKY U OLIEHKY Pe3yJIbTaTa BBIYUCICHUM.

OnepupoBaTh NOHATHAMH: CTEIIEHb C LEJNbIM IOKa3aTeleM; CTaHAapTHas (opma 3amucu
JeMCTBUTENILHOTO YHCIa, KOPEHb HATYpaJbHOW CTENEHH; UCIIOJIb30BaTh MOAXOIAIIYI0 (opMy
3aMUCH IEUCTBUTENIBHBIX YHCEI U pEHICHUS TPAKTUYECKUX 3a/1a4 U NIPE/ICTABIICHUS] IaHHbIX.

OnepupoBaTh MOHATHUAMM: CHHYC, KOCHHYC M TaHI€HC IPOU3BOJIBHOIO  yIJja;
UCIIOJIb30BAaTh 3aIKCh IPOM3BOJILHOTO yIJia Yepe3 0OpaTHbIE TPUTOHOMETPHUYECKUE (DYHKITHH.

YpaBHeHHUs M HEpaABEHCTBA

OnepupoBaTh MOHATHSAMU: TOXKAECTBO, YPABHEHHE, HEPABEHCTBO; LIEJIOE, PAllMOHAIBHOE,
MPPALMOHAJIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHMUE;

BomonuaTe  mpeoOpa3oBaHUS ~ TPUTOHOMETPHUECKMX  BBIPQKEHMH M pemiarb
TPUTOHOMETPUUECKHE YPABHEHUS.

BrimonHaTe npeoOpa3oBaHusl LENbIX, PallMOHATBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUN U
penaTh OCHOBHBIE THUIIBI LIEJIBIX, PAMOHAIBHBIX U UPPALOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHATh ypaBHEHUSI M HEPABEHCTBA JJIs PELLEHUS MaTEMaTHMUYECKUX 3a7ad M 3ajad U3
pa3nuyHbIX 00JacTell HayKH U peatbHOM KU3HU.

MonenupoBaTh peanbHble CHUTYallud Ha s3bIKe aireOpbl, COCTaBISATh BbIPAXKECHMUS,
YPAaBHEHUs, HEPAaBEHCTBA IO YCJIOBHMIO 3a/1ayd, HCCIEN0BATh TMOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM armapaTa ainreophl.

DOyHKUUM U rpapuku

OnepupoBaTh MOHATUAMHU: (YHKLHUS, CIIOCOOBI 3a1aHUsI (PYHKLMHU, 00JIaCTh ONpEIeIeHUs
¥ MHO>KECTBO 3HAaUeHUH QYHKIINUH, TpaPuK QPYHKITMH, B3AUMHO 0OpaTHBIE () YHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTh M HEUETHOCTh (YHKUMH, HYIM (QYHKIHUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBatk rpaduku QyHKIUHI U1 pelieHus ypaBHEHUH.

Ctpouth ¥ uyuTaTh Tpa@uKd JUHEWHOW (DYHKIMHM, KBaJAPATUYHOW (PYHKIIUH, CTECTICHHON
(GYHKINY C LIEIbIM TOKa3aTeNEM.

Ucnonb3oBath rpaguku GyHKIUNA ISl UCCIIEIOBAHUS TPOIECCOB U 3aBUCUMOCTEH MpHU
pelIeHNH 3a/a4 U3 APYTUX Y4eOHBIX MPEIMETOB M PEbHOM XKU3HU; BBIpaXaTb (hopMylamu
3aBUCUMOCTH MEXIY BEITUYNHAMU.

Hayana maTemMaTH4yecKkoro aHajimsa

OmnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCT, apU(METHUECKass U TeOMETpPHUYECKast
IIPOIPECCUH.

OnepupoBaTh NOHIATUAMU: OECKOHEYHO YOBIBAIOIAsi FEOMETPUUECKas MPOTrpeccHsi, CyMMa
OCCKOHEYHO YOBIBAIOIIEH T€OMETPHUUECKON TPOTPECCHH.

3agaBaTh MOCIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30Barh CBOMCTBA IOCIEAOBATEIBHOCTEH U IIPOIPECCUM I PELIEHUs peabHbIX
3a/1a4 IPUKJIAJHOTO XapaKkrepa.

MHosxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOKECTBO, OIEPAL[UU HAJl MHOKECTBAMHU.



Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Uil ONMCaHKs PEAIbHBIX IMPOLIECCOB
U SIBIICHUH, IPU PELICHNH 33/1a4 U3 JPYTrUX YU4EeOHBIX IPEIMETOB.
OnepupoBaTh MOHATUSAMU: ONIPEAEIEHUE, TEOPEMA, CIEACTBHUE, JOKA3ATEIbCTBO.

11 KUIIACC

Yucsa ¥ BbIYUCICHUSA

OnepupoBaTh MOHATHAMH: HAaTypalbHOE, LEJI0E€ YHUCIO; HCIOIb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YMCEN, Pa3JIOKEHUE YHCIIA HA IPOCThIE MHOKUTEIN ISl pELIEHUs 3a/1a4.

OrnepupoBaTh NOHIATHEM: CTENEHD C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JIOTAPU(DM YHCIIA, TECATUIHBIE H HATYpPAIbHBIE JIOTAPU(PMBI.

YpaBHeHUs M HEPABEHCTBA

[IpuMeHATh CBOWMCTBAa CTENEHW I TPEoOpa3oBaHUs BBIPAKEHUN, OIEPUPOBATH
NOHATUSAMM: TIOKA3aTeIbHOE YpPAaBHEHHWE M HEPABEHCTBO; pEIIaTh OCHOBHBIE  THIIBI
IIOKAa3aTeNIbHBIX YPAaBHEHUI U HEPABEHCTB.

BoimmonuaTe mpeoOpa3oBaHusi BBIPAKEHHUH, colepXKalux JorapuMbl; OIEpHUpPOBATH
HNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME U HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIBI
Jorapu(pMUUECKUX YpaBHEHHUM U HEPABEHCTB.

HaxoauTs pemenust npocTelmx TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPaBHEHUHN U €€ pElIeHHE; UCII0JIb30BATh
CHUCTEMY JINHEWHBIX YPABHEHUM U1 PEIICHMS IPAKTUYECKUX 3a/a4.

HaxonuThk penieHust NpoCcTEUINX CUCTEM U COBOKYITHOCTEMN pallMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB.

MogenupoBaTh peaibHbIE CHUTYyallMd Ha S3bIKE ajreOphbl, COCTABIATH BBIPAKCHHUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBHUIO 33J1a4M, UCCIIEN0BATh TOCTPOECHHBIE MOJIEIIHN C
UCIIOJIb30BAaHUEM arrapaTa anreopsl.

DOyHKUUM 4 rpadpuku

OnepupoBaTh MOHATUSAMH: MepUoAnYecKas (YHKIHSA, TNPOMEKYTKH MOHOTOHHOCTHU
GYHKIMH, TOYKHA SKCTpeMyMa (pyHKIMH, HauOoJiblllee W HaWMMEHbIee 3HAYeHUs (PYHKIMU Ha
MPOMEXKYTKE; UCIIOJIb30BATh UX JUIs McceoBaHus QYHKINH, 3a1aHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  TrpadUKU  [OKA3aTeNbHOW,  JIOrapu(MHUUYECKOW U
TPUTOHOMETPHUYECKUX (PYHKIUI; n300pakaTh X Ha KOOPAWHATHOM IUIOCKOCTH U MCIIOJIb30BATh
JUISl pELLICHUs YPABHEHUN U HEPABEHCTB.

N3o0pakaTh Ha KOOPAWMHATHOM TUIOCKOCTH TpaduKH JMHEHHBIX YpaBHEHUH U
MCIIOJIb30BAaTh UX VISl PEILIEHUS] CUCTEMBI JINHEWHBIX YPaBHEHUH.

Hcnonp3oBath rpaduku GyHKIMNA I UCCIEIOBaHMS IPOLECCOB M 3aBUCHMOCTEH U3
JOPYTUX y4EOHBIX TUCIUILINH.

Hayana maTemMaTHyecKkoro aHajimsa

OnepupoBaTh  MOHSATHUSAMHU:  HENpepbiBHAS  (QYHKIUS;  TPOU3BOAHAS  (DYHKIHU;
UCIIOJIb30BaTh T€OMETPUYECKHUM U (PU3UUECKUIN CMBICT IPOU3BOTHOM JJIsl pEILICHHS 3a/1a4.

HaxoauTth mpou3BOJHBIE 3JEMEHTAPHBIX (YHKIHMM, BBIUUCIATH MPOU3BOJAHBIE CYMMBI,
MIPOU3BEICHHUS, YACTHOTO (PYHKIIHA.

Hcnonp3oBath MNPOM3BOIHYIO Ui HUCCIEAOBaHHS (DYHKIMM Ha MOHOTOHHOCTh U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTAThI UCCIEAOBAHM K IIOCTPOCHUIO TPa(HKOB.

Hcnonb30BaTh NPOU3BOAHYIO I HAXOXIACHUS HAWIYYILErO PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE COI[UAIbHO-3KOHOMUYECKHX, 3a/1a4ax.



OmnepupoBaTh MOHATHAMH: INIEPBOOOpasHas M WHTErpal; IMOHWMAaTh I'€OMETPHUYCCKHHA M
(du3uUecKkuii CMBICT HHTErpaa.

Haxonute mepBooOpa3Hble 3JIEMEHTAPHBIX (PYHKLUH; BBIYUCIATH MHTETpai 1o Gopmyie
Herorona—Jleiiouuna.

Pemate mpukiazHble 337a4M, B TOM YHCIIE COMUAIBHO-KOHOMUYECKOTO U (hPU3UIECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYEeCKOTO aHaIM3a.

IInanupyemsle pe3yJibTaThl

JINYHOCTHBIE Pe3yJbTAThI
JInuHOCTHBIE PE3yAbTATHl OCBOECHUS POrPaMMBbl yUeOHOTO MPEAMETa XapaKTePU3yIOTCSI:

Fpa.ucdaucxoe socnumanue.

c(OPMUPOBAHHOCTBIO TPAXKIAHCKON  MMO3UIMU  OOy4aromerocss Kak aKTUBHOTO |
OTBETCTBCHHOTO 4YJIEHA POCCUICKOTO OOIIEeCTBA, MPEACTABICHHEM O MaTeMaTHYECKUX
OCHOBaxX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHMA, MPOLELYp TPa)kIaHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI W TP .), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIBHBIMHU
HHCTHUTYTaMU B COOTBCTCTBUU C UX (byHKI_[I/IHMI/I 1 Ha 3HAYCHUEM .

Hampuomuuecxoe éocnumanue.

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON T'PaKIAHCKOW HIACHTHYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOAIICMY pOCCHfICKOfI MaT€MaTuKd, HOCHHOCTHBIM OTHOIICHUECM K JOCTHXXCHUAM
POCCHUICKHUX MAaTE€MAaTUKOB U POCCUUCKON MATEMaTUYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATUX
JOCTIIKEHUH B IPYrUX HayKax, TEXHOJIOTHSX, chepax IKOHOMHKH .

ﬂyxoeno-upaecmeeuuozo 60CNUMAHUA.

OCO3HAaHHMEM JIYXOBHBIX IEHHOCTEH pPOCCHHCKOTO Hapoaa; CHOPMHPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAHMS, JTHYECKOTO IIOBEJCHHUS, CBSI3aHHOTO C IPAaKTUYECKUM
MPUMEHEHHEM JOCTH)KCHUI HAYKU U JeSITeIbHOCTHIO YUYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaa
B 10 CTPOCHUE YCTOHYHUBOTO OYIYIIETO .

Icmemuueckoe ocnumanue.

JCTETHUYECKUM  OTHOIIEHWEM K  MHPY, BKJIHOYasd  OICTCTHKY  MaTEMAaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, pacCyXACHUH; BOCHPUUMYHMBOCTBIO K
MaTEMaTHYECKUM aCIEeKTaM Pa3JINYHbIX BUJOB HCKYCCTBA .

Du3zuueckoe eocnumanue.

C(bOpMI/IpOBaHHOCTBIO YMCHHA NPUMCHATE MATCMATUUYCCKUC 3HAHWA B UHTCPECAX 3J0pOBOI0
u Ge3omacHoOro oopasa >KM3HU, OTBETCTBEHHOT'O OTHOIICHHSI K CBOEMY 3JI0OPOBBIO (3JI0POBOE
NUTaHue, COATaHCUPOBAHHBIA DPEXHUM 3aHATUH M OTAbIXa, pEryisipHas Qu3nuecKas
aKTUBHOCTH);  (PU3UYECKOTO  COBEPILICHCTBOBaHMUS, MpPU  3aHATUAX  CHOPTUBHO-
03JI0POBUTEIBHOU JIEATEIIBHOCTBIO .

Tpyooeoe eocnumanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTH TPYAOIIOOMS; MHTEPECOM K Pa3IMYHBbIM
chepam  mpodecCHOHATBHONW  NEATETBHOCTH, CBS3aHHBIM C MaTeMaTHKOM u  eé
MPUJIOKEHUSMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymeid mnpodeccun u
peann30BBIBaTh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI; TOTOBHOCTBIO U CIOCOOHOCTBIO K
MaTeMaTHYeCcKOMy O0Opa30BaHUI0O U CaMOOOPA30BaHUIO Ha MPOTSKEHUM BCEH IKU3HU;
TOTOBHOCTBIO K AKTHBHOMY Y4YaCTHIO B PELIEHMM IPAKTUYECKMX 3alad MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH .

IKonozuueckoe eocnumanue.



c(OPMHUPOBAHHOCTHIO SKOJIOTHYECKON KYIbTYPHl, MOHUMAHWEM BIIHSHHS COLHUAIHHO-
SKOHOMHUYECKHUX IPOIIECCOB HA COCTOSHHUE MPUPOJHON U COIMATBHOU Cpeibl, OCO3HAHUEM
rI00ambHOTO  XapakTepa JKOJOTHYECKHX TpoOJieM; OpHEHTAIlMell Ha NpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHMK IS pEIIeHWs] 3amad B OOJAaCTH  OKpY)KArolehd Cpesl,
MIJITAHUPOBAHUS MIOCTYIKOB M OLEHKH UX BO3MOKHBIX MOCJEACTBUH ISl OKPYKAIOMIEH cpebl

llemtocmu HAY4YHO020 RO3HAHUA .

c(OPMHPOBAHHOCTHIO MHMPOBO33PEHHsI, COOTBETCTBYIOLIETO CO BPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKH W OOLIECTBEHHOW MPAKTUKH, MOHMMAHMEM MaTeMaTHYEeCKOW HayKu Kak
cepbl YEIOBEUECKON NEATENbHOCTH, 3TAanoB €€ Pa3BUTUA U 3HAYMMOCTH JUISL Pa3BUTHS
LUMBUJIM3ALMU; OBJIAJICHUEM SI3bIKOM MaTeMaTHKH M MaTeMaTU4YeCKOM KyIbTYpoH Kak
CPEICTBOM IIO3HAHUS MUPA; TOTOBHOCTBIO OCYILECTBIATH MPOEKTHYIO M UCCIIE0BATEIbCKYIO
NesITeNIbHOCTh UHIUBUYATbHO U B TPYIIIIE .

MeTanpeaMeTHbIe pe3yJibTaThl

MerarnpeaMeTHbIe pe3ysibTaThl OCBOSHHUS IPOTpaMMbl yueOHOro npeamera «MaremaTukar
XapaKTePU3YIOTCS OBIIAJICHUEM YHUBEPCAILHBIMU HO3HABAMEIbHBIMU OeliCEUIMU,
VHUBEPCAIbHLIMU KOMMYHUKAMUGHBIMU OeliCMBUIMU,
VHUBEPCATbHBIMU PEYIAMUBHBIMU OCUICTNEUIMU.

1. Vuueepcanvivie noznagamenvhwle 0eticmaus, obecneuusarom Gopmuposanue
0a306bIX KOSHUMUBHBIX npoyeccos obyuatowuxcs (oceoenue memooos No3HaAHUs
OKpYJICaowe2o Mupa; NpUMeHeHue JN0SUYECKUX, UCCIe008amenlbCKux onepayull,
yMeHuil pabomams ¢ ungopmayuetl) .

Ba3zoevie nozuueckue oeiicmeu.

BBISIBJISITH M XapaKT€PU30BaTh CYLIECTBEHHbIC MPU3HAKH MAaTeMAaTUYECKUX OOBEKTOB,
MOHITHI, OTHONICHUH MEXKAYy TOHATUS MHU; (HOPMYIHPOBATH OMNPEISICHUS TOHSATHUM;
yCTaHABIIMBATh CYIIECTBEHHbIN MNpHU3HAK KJIAacCU(UKALKUK, OCHOBAHUA JUIsi 00O0OLIEHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (DOpMyNIHpoBaTh U MPeoOpa3oBBIBATH CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpUIATENIbHbIC, eANHUYHBIC, YACTHBIC U OOIIUE; YCIOBHEIE;

BBISIBJIAITH MaTeMaTHYEeCKHE  3aKOHOMEPHOCTHM,  B3aMMOCBSI3M U MPOTHUBOpEYHS B
dakTax, NaHHBIX, HAONIONEHUSAX M YTBEPKICHUAX; Ipeajaratb KpUTEPUM NJS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUYUN;

JienaTh BBIBOJBI C MCMOJb30BAHUEM 3aKOHOB JIOTWKH, JNEIYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3AKIIOUEHUI 110 aHAJIOTHH;

MPOBOJANTH CAMOCTOSTEIHHO JI0KA3aTeLCTBA MATEMATHUECKUX YTBEPKIACHUH (TIpsSIMbIE 1
OT TMPOTHUBHOTO), BBICTPAUBATH APIYMEHTAlLIMIO, MPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYKACHHS U BHIBOJIBI;

BBIOMPATH croco0 pereHus yaeOHOU 3a/1auun (cpaBHUBATH HE
CKOJIbKO  BapHMaHTOB  pEIICHHs, BbIOMpaTh  HauOolee  MOAXONAIUN C  y4E€TOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB) .

bazoevle uccneoosamenvckue oelicmeus.

HUCITIOJIB30BAaTh BOIIPOCHI KaK I/ICCJ'IGI[OBaTeJ'H:CKI/Iﬁ HHCTPYMCHT IIO3HAHUA,
GbopMyIUpOBaTh BOINPOCH, (PUKCHUPYIONIUE MPOTHBOpEUHE, MpPoOJIeMy, YCTaHABIWUBATH
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTyMEHTHUPOBATH CBOIO MMO3UIUI0, MHEHHE;

MpoOBOAUTL CAMOCTOSATCIILHO CHHaHHpOBaHHBIﬁ OKCIICPUMCHT, HCCIICAOBAHUC 110
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTo OOBEKTa, SIBICHHS, MPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, SIBICHUSIMHU, TPOLIECCaMHU;



CaMOCTOSITENILHO (pOpMYyIIMPOBAaTH 0OOOIEHHS U BHIBOJIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaOJIF0ICHNUs, MCCIIEIOBAHNUs, OIICHUBATh JOCTOBEPHOCTD MOJYYCHHBIX PE3y/IbTATOB, BHIBOJIOB
1 0000IIIEeHHI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE IMPOIECCa, a TAKKE BbI JBUTaTh MPEIMOIOKCHHUS
0 €ro pPa3BUTHHU B HOBBIX YCIOBHSX .

Paboma c ungpopmaueii:

BBISBIISITH 1eQUIIUTH HHDOpPMAILIHH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOIIPOC U IS
peuieHus 3a1a4uu;

BbIOMpaTh HMHGOPMALMIO U3 KMCTOYHMKOB DPA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEeMATH3UPOBATh W HHTEPIPETUPOBATH HH(DOPMAIMIO pPA3THYHBIX BHIOB U  (QopMm
[IPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  WHGOpMAIMIO, TPEACTaBIATH €€ B  pa3NUYHbIX  (dopMax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAJEKHOCTh MH(POPMAIIMH 10 CAMOCTOATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

2. Vuusepcanvnvie Kommynukamugnwle oeticmeaus, obecnedusaom c@hopmupo8aHHocmy
COYUANBHBIX HABLIKOS 00YUAIOUWUXCAL.

Obwenue:

BOCHPUHUMATh U (OPMYITUPOBATH CYKICHHS B COOTBETCTBHU C YCIOBUSIMH U IEISIMH
OO0IIeHUs; SICHO, TOYHO, TPAMOTHO BBIP@XaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U NMHUCHMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHWS IO XOJy pELICHUs 3aJadd, KOMMEHTHPOBATH IIOJyYECHHBIN
pe3ybTar;

B X0/ 00CYXJIeHHs 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMOil TeMbl, POOIEMBI,
pemnraeMoii 3a/1a4, BHICKa3bIBAaTh WJEH, HAICJICHHBIC HA TIOMCK PEIICHHUS; CONOCTABISATH CBOU
CYXJIEHUS C CY)KACHHSIMU APYIHX YYaCTHHKOB JAMAIOra, OOHAPYKHMBATh PA3IHMYUe U CXOJCTBO
MIO3UIHIA; B KOPPEKTHOH (hopMe GOpMYTHPOBATH pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEICTaBIATh PE3YJIbTaThl PEIICHHs 3a7aud, YKCIEPUMEHTA, UCCIEAOBAHUS, MPOEKTa;
CaMOCTOATENIFHO BBIOMpAaTh (OpPMAT BBICTYIUIGHHS € Y4ETOM 3a1a4 NpEe3eHTAuH |
0COOEHHOCTEH ayTuTOPHH .

Compyonuuecmeo:

MIOHUMATh U HUCIOJH30BaTh MPEUMYIIECTBA KOMAH/JHOW U WHANBHYyaTIbHON pabOTHI MpH
pemieHNr y4eOHBIX 3a/a4; MPUHUMATh LEIb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM PabOThI, paclpeaessiTh BUABI padOT, 10rOBapuUBaThCs, 00CYX)IaTh
MPOILIECC U PE3YNIbTAT padOThI; 0000IaTh MHEHHUS HE CKOJBKHX JIFOJICH;

y4acTBOBATh B IPYNMOBBLIX (popmax paboTel (00CyxkaeHus, 0OMEH MHEHHMH, «MO3TOBbIC
HITYPMBI» ¥ WHBIE); BBIOIHATH CBOIO 4YacTh pabOThl U KOOPAWHUPOBATH CBOW ICHCTBUS C
JIPYTUMH 4YICHaMU KOMAaH[bl; OIICHHWBAaTh KAaueCTBO CBOEr0 BKJIaga B OOMIMKA MPOAYKT IO
KPUTEPHSIM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMHU B3aMMOICHCTBUS .

3. VYuusepcanvuvie pecynamuenvie oeticmaus, obecneuusarom dopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCMU .

Camoopzauumuuﬂ:

COCTABJIAThH IUIAH, AITOPUTM pEIIEHUs 3a7ayd, BBIOMpATh CIIOCOO pEHIeHUs C y4&TOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh
BapUaHTHI PEIICHUH ¢ yu€TOM HOBOM HH(pOpMAIINH .

Camoxkonmpony.



BJIAJCTh HAaBBIKAMU MO3HABATENBbHOM peIeKCMM KaKk OCO3HAHHs COBEpIIaeMbIX
NENCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BIAJETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yiIbTaTa PEIICHUsI MaTEMaTUUECKOH 3a7auu;

npeaABuACTbL TPYAHOCTH, KOTOPBLIC MOI'YT BO3HUKHYTH HpPU PCUHICHUU 3aJa4u, BHOCHUTD
KOPPEKTHUBBI B ACATCIIBHOCTh HAa OCHOBC HOBBIX O6CTO$IT€J'IBCTB, JaHHBIX, HaWJICHHBIX OH_II/I6OK,

BBIBJIEHHBIX TPYIHOCTEW;

OIICHUBATb COOTBCTCTBHUEC pE3yjibTaTa MLCJIM W YCIOBHAM,

00BACHATH IMPUYKUHBL

JOCTUIKCHUSA WM HCOOCTHIKCHUS PE3YJIbTATOB ACATCIIBHOCTH, HAXOAUTH OI_HI/I6Ky, JaBaThb

OLICHKY TPUOOPETEH HOMY OIIBITY .

TeMaTHuyecKoe NIIAHMPOBaHUE
10 kaace

Ne HaumenoBaHuepasaejioB u
n/n TeMIIPOrpaMMbl

KoaunuyecTBO 4acoB

Bcero

KonTp
padoTsI

IMpakr
padoThI

DJIEKTPOHHBIE
(undposbie)
o0pa3oBaTte/ibHbIE

pecypchl

MHokecTBa palluOHAIBHBIX U
JNEHCTBUTENLHBIX YHCEI.
PanmonaneHble ypaBHEHUS U
HEPABEHCTBA

14

Oynknuu 1 rpaduku. CTeneHs ¢
1[EJIbIM MOKa3aTeIeM

Apudmerndeckuii KopeHb N0k
3 creneHu. MpparuoHanbHble
ypaBHEHHsI ¥ HEPAaBEHCTBA

18

DopmyIibl
4 TpUrOHOMETpUU. TpUroHOMeTpHUYECK
Ue ypaBHEHUS

22

5 [lociienoBaTeIbHOCTH U IPOIPECCUU

[ToBTOpEeHme, 0600IIECHNE,
cUCTeMaTHU3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

11 kiaace

Ne HaumeHoBaHuepasiejioB u
n/n TEMIIPOrpaMMBbI

KoanuyecTBO 4acos

Bcero

KonTp
padoThI

Ipakr
padoThI

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

CreneHs ¢ pallMOHAIbHBIM
nokasareneM. [lokazarenbHas
¢ynkuus. [TokazarenbHbie
ypaBHEHHsI 1 HEPABEHCTBA

12

Jlorapudmuueckas QyHKIUS.
2 Jlorapudmudeckue ypaBHEHHS U
HEpaBEHCTBA

12

Tpuronomerpuueckue GyHKIUN U UX
3 rpa¢uku. Tpuronomerpuyeckue
HEpaBEeHCTBA




[IpousBoanas. [Ilpumenenne

4 - 24
IPOU3BOTHOM

5 WHTerpan u ero mpuMeHeHus 9

6 Cucrembl ypaBHEHUH 12

7 HatypanbHble U 11enb1e 9rcia 6

8 [ToBTOpeHnue, 060061IeHNE, 18
cHCTeMaTH3alHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME
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