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2023 rox

AuireOpa 1 HaYaJIa aHAJIN3a — AHHOTALUSA K pa004YuM nporpamMmMam
10-11 kaacce

[Iporpamma 1o anrebpe Ha YpOBHE OCHOBHOTO oOOIero oOpa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTeapHOM nporpaMmbl, npeacTtaBiecHHBIX B ®I'OC COO, a Takke Ha
OCHOBE XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YIbTATOB JIYXOBHO-HPABCTBEHHOI'O
Pa3BUTHS, BOCIHUTAHUS W COIMAIM3ANMU OOYYaloIIMXCsl, MPEICTaBICHHON B
denepanbHOI paboueit mporpaMme BOCIIUTAHUS

Y4ueoHo-meToquuecknii komiiekc (YMK):
MopakoBuu A.I'. AnreOpa u Haudana aHanu3a. YueOHuk ans 10-11 kmaccos
00111e00pa30BaTeNbHBIX yupexkaeHul. - M., Muemosuna, 2015.

Y4eOHblii Mu1aH (KOJIUYECTBO YaCOB):
10 knacc — 3 gyaca B Henento, 102 gaca B roj.
11 xknacc — 3 vaca B Henento, 102 gaca B ro.

Henu:

« GOpMUpPOBAHUE TMPEACTABICHUN 00 HAEIX U METoJaX MaTeMaTUKU; O
MaTeMaTUKE KaK YHHUBEPCAJIbHOM S3BIKE HAyKH, CPEACTBE MOJIECIMPOBAHUSA
SIBJICHUU U TTPOLIECCOB;

e OBJIQJICHUE  YCTHBIM W  IMCBMEHHBIM  MAaT€MaTH4YECKUM  SA3BIKOM,
MaTeMaTUYEeCKUMU  3HAHUSIMM U YMEHHUSIMH,  HEOOXOIUMBIMH  JJis
U3YUYEHHUs IIKOJIBHBIX €CTECTBEHHO — HAYYHBIX JUCLHUIUIAH, IJIA IPOJOJKEHUS
oOpa3oBaHus U OCBOEHUS N30paHHON CHEMAIIbHOCTH HA COBPEMEHHOM YPOBHE;

* Pa3BUTHE JIOTUYECKOTO MBIIUICHUS, aNTOPUTMHYECKOMN
KyJbTYpbl, MPOCTPAHCTBEHHOI'O BOOOpAXEHUs, pPA3BUTHE MATEMATHUYECKOIrO
MBIIUICHUS U WHTYULUH, TBOPYECKHX CIOCOOHOCTEN Ha ypOBHE, HEOOXOIUMOM
JUISL TPOJOJDKEHUsT 00pa3oBaHUsT W JUISl CaAMOCTOSTENIbHOM JESTENbHOCTU B
o0JacCTM MaTeMaTUKH U €€ NPWIOKEeHH B Oyayuied mnpodeccuoHalbHON
NEATEIbHOCTH;

 BOCIINTAHUE CPEICTBAMU MATEMATUKU KYJIbTYPbI JUYHOCTH: 3HAKOMCTBO C
VMCTOPUEN PAa3BUTHA MATEMATUKH, 3BOJIFOLIMEN MAaTEMAaTUUYECKUX UJIEH, IOHUMAaHUE
3HaYMMOCTH MaTeMaTHUKH JIJIsl OOIIECTBEHHOTO Mporpecca.

[Ipu m3ydyeHun Kypca MaTeMaTHMKd Ha 0a30BOM YpPOBHE IMPOJOJDKAIOTCS U
NOJy4yaloT PpPa3BUTHE COJEp)KaTeNbHbIE JHUHUM: «Anredpay, «DyHKIUN»,
«YpaBHEHUSI U HEpaBeHCTBa», «l'eomeTpus», «INEMEHTbl KOMOWHATOPHKH,
TEOPUU BEPOATHOCTEW, CTATUCTUKU W JIOTMKW», BBoAWTCA JuHUS «Havana
MaTeMaTU4YeCKOro aHaiu3a». B paMkax yKa3aHHBIX COJEpIXKATENIbHBIX JIMHUN
pEeILIArOTCs CAEAYIOLIME 3aJa4M:



e cucTeMaTH3alMsi CBEACHHWH O YMCIaX; W3y4Y€HUE HOBBIX BHJOB UYHCIIOBBIX
BBIpQXEHUI W (QOPMYJ; COBEPIIEHCTBOBAHUE MPAKTUYECKUX HABBIKOB WU
BBIYUCIIUTENIFHOW  KYJIBTYpBl, pacIIUpeHHEe U  COBEPUICHCTBOBaHHE
anreOpandyecKkoro ammapara, COPpMHUPOBAHHOTO B OCHOBHOMW IIKOJIE, U €T0
NpYMEHEHHE K PEUICHUIO MAaTeMAaTUYECKUX U HEMaTeMaTHUECKUX 3a/1a4;

® paclIMpeHHe ¢ CUCTeMaTH3alus OoOIuX CBEACHHH O (YHKIUSX,
MOMOJIHEHWE KJjacca H3y4aeMblX (DYHKIHMHA, WUTIOCTpAIMs IIHUPOTHI
npUMEHeHUs QYHKIUHN A7 ONMCAHUS M U3yUYEHUS peabHBIX 3aBUCUMOCTEH;

® U3y4yeHHE CBOWCTB MPOCTPAHCTBEHHBIX TeJN, (POPMHUPOBAHUE YMEHUS
IPUMEHSTH MOJTyYeHHbIE 3HAHUA JJIs1 PEUICHUs TPAaKTUYECKHX 3a/1a4;

® pa3BuUTHE IpeCTaBICHUN 0 BEPOATHOCTHO-CTATUCTUYECKUX
3aKOHOMEPHOCTSIX B OKpY)XKalolleM  MHpEe,  COBEPIICHCTBOBAHUE
UHTEIJICKTYyallbHBIX M PEYEeBBIX  YMEHUH  MyTeM  OOOTamieHus
MaTEeMaTHYECKOTO S3bIKa, Pa3BUTHSI IOTUYECKOTO MBIIIIJICHHS;

® 3HAKOMCTBO C OCHOBHBIMHU MJIESIMU U METOJIaMU MAaTEMAaTUYECKOT0 aHAJIN3A.
10 KIIACC

Yucaa v BBIYMCICHUA

Pannonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JIPpOOU, IMPOIICHTHI,
OecKkOHEeuHble Iepuoanyeckue Apoou. IlpumeHeHue apoOGell W MPOLEHTOB IS
peleHns NPUKIaaHbIX 3a4a9 U3 Pa3JIMYHbIX OTPACcied 3HAHUN U PEaIbHOM KU3HH.

JelicTBuTenbHble yucha. PanuoHalbHBIE W UpPpAMOHAIBHBIE YHCIA.
ApudmMernueckue  omepaluu ¢ JCUCTBUTENBHBIMU  4YHMCIaMd.  Mojayib
JIEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TTPABUIIA
OKpYTJICHUS, IPUKHUJKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Hberotona. Hcenmonb3oBaHue
MOAXOSIIEH (OPMBI 3aMKUCH ACHCTBUTEIBHBIX YUCEN JJIs1 PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ IIPEACTABJICHUS JAHHBIX.

ApudmMernueckuii KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMdOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa norapudma. JlecaTuunbie W HaTypaldbHBIC
JorapupMsl.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHI€HC YHMCJIOBOIO apryMeHTa. ApPKCUHYC,
APKKOCHUHYC M apKTaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa W TOXKIECTBEHHBIE TIpPeoOpa3oBaHUsA. YpaBHEHUE, KOPCHb
ypaBHEHUs. PaBHOCWIBHBIE YpaBHEHUSI W YpaBHEHUS-CIEICTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEPAaBEHCTB. MHOTO4YIECHb OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha



MHOTOWJieH ¢ ocrtarkoM. Teopema be3dy. MHorouneHsl C  [ETBIMA
kodpdunmnenramu. Teopema Buera.

[TpeoOpa3oBaHus YHCITOBBIX BBIPAXKECHUMN, COJICPIKAIINX CTCTICHU U KOPHHU.

HppanronansHbIe YpaBHEHUS. OcHOBHBIC METOJIbI perieHus
UPpAMOHATBHBIX YPABHCHHH.

[Toka3zatenbHble ypaBHeHHS. OCHOBHBIE METO/bl PEIICHUS IMOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBanue BRIpaXKCHHH, COACPIKAIITUX JIOTAPU(MEI.

Jlorapupmuueckue YPaBHEHHS. OcHoBHBIE METO/IbI pelIeHus
Jorapu(pMUYECKUX ypaBHCHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BbIpaKCHUU. PellleHne TpUroHoMETpUIECKUX YpaBHEHUM.

Pemienne cuctem JIMHEMHBIX ypaBHEHHW. Marpuua CUCTEMbl JIMHEHHBIX
ypaBHeHMH. Ornpenenurens MATpUlbl 2X2, €ro0 TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYCHHUs, NPUMEHEHUE ONPEICIUTENS Ul PELICHUS
CUCTEMBI JIMHEWHBIX YypaBHEHHU. PelleHne NpUKIagHBIX 3a1ad C IOMOIIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMM. lcciaenoBaHue IIOCTPOEHHOM MOJENU C
ITOMOUIBIO MATPHI] U ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAlbHOM CHUTYallMd C IOMOIIBIO
YpaBHEHUN W HEPABEHCTB. [IprMeHEHHE YpaBHEHMII M HEPABEHCTB K PEIICHUIO
MaTeMaTHUUECKUX 3aJad M 3a/ad U3 pazIu4HbIX OoOJlacTeldl HayKu M peaJbHOU
YKU3HH.

DOyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (QyHkIuU. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst  pyukiuit. I'paduk  QyHkmuu. DnemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIMA.

OOunacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (PyHKUMH. MakCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbospiiiee u HauMeHblee 3HaueHus: QyHKIIMH Ha IPOMEXKYTKE.

Jluneiinasi, KBajpaTuyHash W APOOHO-TMHEWHAas (QYHKIMU. DJIeMeHTapHOe
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpaUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHM Kak (GYHKIUA OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazaTtenbHast U jorapupmuyeckas (yHKUHUU, UX CBOWCTBA M Tpadukwy.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pellIeHUs YpaBHEHUH.

TpuroHomerpruueckass OKPYKHOCTb, OIPEAECIECHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.



QYHKIMOHAIBHBIE 3aBUCUMOCTH B pEaJbHBIX IPOLECCAX U SBICHUSX.
['paduku peasibHBIX 3aBUCUMOCTEHA.

Hayasa MmaTeMaTH4€CKOro aHaJIN3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCIEAOBATEILHOCTEH. MeTon
MaTeMaTH4YECKON VHYKIIUH. MoHOTOHHBIE U OrpaHUYCHHbBIC
IIOCJIEIOBATEIBHOCTH. VICTOpHsST BO3HMKHOBEHHsI MAaTEMATHYECKOI'O aHajlu3a Kak
aHaJIn3a OECKOHEUHO MAJIBIX.

ApudmeTrnueckast 1 reOMETpHUecKas mporpeccud. beckoHeyHo yObIBaromast
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
IPOrpecchui. JINHEMHBIN U 3KCITOHEHIMAIBHBIN pocT. Yncio e. @opmyia CI0KHBIX
IPOLEHTOB. Mcnonb30BaHWE TMPOTPECCUU JUIsl PELICHUs pealbHBbIX —3a1ady
IIPUKJIAJHOIO XapaKTepa.

HenpepoiBHbIE (YyHKIMM W HX CBOMcTBAa. Touku pa3pbiBa. ACHMITOTHI
rpagukoB ¢yHkuuid. CBolcTBa (YHKLIMI HENpEepbIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PEIICHUS HEpPaBEHCTB. I[IpuMeHeHHe CBOICTB HENPEPBHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. OnpeneneHue, reOMETpUUECKUi U
(u3MYECKUIl CMBICI TPOU3BOJAHON. YpaBHEHUE KacaTeabHOUN K rpaduKy QyHKIUY.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  IIpousBomHass ~ CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIHH.

MHoskecTBa M JIOTHKA

MHOXecTBO, oOIepaldd HaJ MHOXKECTBAMM M HX CBOMCTBA. JlMarpammsl
Oinepa—Benna. IlpumeHeHHe TEOPETMKO-MHOKECTBEHHOTO — ammapara s
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PELMIEHUU 3a1ad U3 JAPYTUX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KJIACC

Yucaa v BIYMCICHUSA

Harypanbpubie u nenbie yucia. [I[pumeHeHne NMpU3HAKOB JIEMMOCTU LIEJIbIX
yycen, HauOombIuid oOmui aenutens (mamee — HOJl) m HamMmeHbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anroputma EBkiuaa 1uist pemeHust
3a/1a4 B [IEJIbIX YHUCIIAX.

Kommnekcuble uucia. Anredpanueckass W TPUTOHOMETpUYECKass (QOpMBI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMeTHUECKHE OIepaluu C KOMIUIEKCHBIMU
gyuciaamMu. M3o0paxxeHne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn U3 KOMIUIEKCHOrO uncia. [Ipumenenue
KOMITJIEKCHBIX YMCETl IS PENICHHS (PU3UUECKUX U TEOMETPUIECKUX 3a]1ad.

YpaBHeHUS U HEPABEHCTBA



CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHHWW W HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  YPaBHEHHMH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Penienne TpuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOJbI PEIICHUS IOKa3aTeIbHBIX U  JIOTapU(PMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHHS] CUCTEM M COBOKYIHOCTEH palUOHAJIbHBIX,
UPPAIMOHATIbHBIX, TOKA3aTEIbHBIX U JJOTApU(PMHUUECKUX YPaBHEHHIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumMeHeHue  ypaBHEHUH, CHCTEM W  HEPABEHCTB K  PEHICHUIO
MaTeMaTUYeCKUX 3a7a4 M 3a/Jad M3 pazlIMyHbIX 00JIacTel HAayKu M peanbHOU
JKWA3HU, UHTEPIIPETALNS [IOJyYEHHBIX PE3YJIbTATOB.

@OyHkuuu U rpadpuku

['padux xommosunuu ¢Gyskuuil. ['eomerpudeckue 00pas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKINH, UX CBOMCTBA U IpapUKH.

['padprueckre MeTonbl pelleHUs YpaBHEHHA M HepaBeHCTB. | 'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMpPH PEIICHUU 3a7ad U3 JAPYTrUX y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HMU.

Havaja MaTeMaTH4eCcKOro aHajimn3a

[IpumMeHeHue Mpou3BOAHON K UCCIENO0BaHUIO (YHKLIHMI HA MOHOTOHHOCTb H
sKCcTpeMyMbl.  HaxoxaeHue  HamOonblIero M HAUMMEHbBLIEro  3HauYeHUM
HEMPEePhIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM I HAXOXKICHUS HAWJIY4dIEero pElIeHUs B
NPUKIIAHBIX 3a/Jadax, Uil ONpPEACIIEHUS CKOPOCTH M YCKOPEHMS Ipouecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIE€pBOOOpa3HbIX. I[lepBooOpasHbIe
arieMeHTapHbIX pyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPa3HBIX.

WNHrerpan. I'eomeTpuuecknii CMBICII VHTETpaJIa. Brruncnenue
onpenenéHHoro uHTerpana no gopmyne Hetorona-Jleionua.

[IpumeHeHrne WHTErpajia A HAXOXKICHHUS IUIOIMIAAeH MJIOCKUX (GUryp u
00BEMOB T€OMETPUIECCKUX TEIL.

[Tpumepsl pemenuit auddepeHIuanbHbIX ypaBHEeHUH. MartemaTuueckoe
MOJICJIMPOBAHUE pEATbHBIX TMPOLECCOB C TMOMOLIBI0 AU depeHIInaTIbHbIX
YPaBHEHHUM.



IDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O  KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMUA O0YYaIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOIO OOIIECTBa, MPEICTABICHUE O MATEMAaTHUYECKHUX
OCHOBaX  (YHKIIMOHUPOBAHMSI  PA3IUYHBIX  CTPYKTYp, SBJICHHHA, TIPOIEIYP
TPaXIaHCKOTO 001IecTBa (BEIOOPHI, OMPOCHI U APYTO€), YMEHUE B3aHMMOICHCTBOBATh
C COLIMAJIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYECHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaKTAHCKOM HACHTHUYHOCTH, YBAKEHUS K
MPOILIOMY U HACTOAIIEMY POCCHUICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCHUHMCKOM MATEMAaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE HOTHUX JIOCTHKEHUN B JPYrHX HayKax, TEXHOJOTUSX, cdepax
HSKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHHWE IYXOBHBIX LIEHHOCTEH POCCUHCKOro Hapoaa, cHOpMHPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUSA, STUYECKOTO TMOBEJECHMS, CBA3AHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JTOCTHKEHHI HAyKH U JIESITEIbHOCTBIO YUEHOT0, OCO3HAHUE JIMYHOTO
BKJIaJIa B TOCTPOEHUE YCTOMYUBOTO OYIyIIIETO;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYas JCTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU, PACCYKIACHUN, BOCIPUHUMYUBOCTh K
MaTeMaTUYECKUM acIlleKTaM pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHSITh MaTEeMaTUYECKUE 3HAHUSI B MHTEpEcax
3I0pOBOTO U Oe30macHoro obpasza >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (3JIOPOBOE TIMTAaHHWE, COATAHCUPOBAHHBIA PEXUM 3aHITHH W OTIbIXa,
peryisipHas (u3udecKkas aKkTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHHUE TMIPH
3aHSATUAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEILHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HaAHUE LICHHOCTH TPYIO0JIIO0US, UHTEPEC K Pa3InUHbIM
chepam mnpodecCHOHATBHOM JEATEIBHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €
MPWIOKEHUSIMA, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oyaymied mpodeccun u
pear30BhIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTH4eCKOMY 0Opa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH KU3HH,



FOTOBHOCTh K aKTMBHOMY VYYacCTHIO B  PCIICHWM TMPAKTHYECKUX  3a7ad
MaTeMaTH4YECKOW HaMpaBICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS

cOPMHPOBAHHOCTh  JKOJOTUYECKOHW  KYJIbTYpbl, ITOHUMAaHWE  BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOJAHOM U COLUAIBHOU
Cpe/Ibl, OCO3HAHKE TII00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPoOIeM, OpUCHTAITUS Ha
MIPUMEHEHUE MaTEeMaTUUECKUX 3HAHUM IS peIIeHHs 3a7ad B 00JIaCTH OKPYKaIOIIeH
Cpelbl, IJIAHUPOBAHHME TOCTYNKOB U OLEHKA HMX BO3MOXKHBIX IMOCIEICTBUI IJIs
OKPYKaIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOPMHUPOBAHHOCTh MHUPOBO33PECHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIICCTBEHHOM MPAKTHUKH, TOHMMAHUE MaTEeMaTHYECKOM
HayKW Kak c(ephl YEITOBEUECKOU NIEATETLHOCTH, ITAMOB €€ Pa3BUTHUS U 3HAYMMOCTHU
JUIS. pa3BUTHS LIMBUJIM3AIMHU, OBJIAJICHUE S3BIKOM MATEMAaTHKA UM MaTeMaTU4eCKOM
KYJbTYPOU KaK CPeJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIIECTBIISITH MPOCKTHYIO U
HCCJICIOBATENIbCKYIO ACATEIILHOCTh UHAMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATDBI

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble jioruvyeckue geiicTBus:

BBISIBIISITH M XapaKTE€PU30BATh CYIIECTBEHHbIE NPU3HAKKM MAaTEMAaTHYECKHX
OOBEKTOB, MOHATHM, OTHOIIEHUNA MEXIY MOHATUSAMHU, (OPMYIUPOBATH ONpPEACICHUS
NOHSTUN, YCTaHABIUBATh CYLUIECTBEHHBIA MPU3HAK KJIacCU(UKALIUK, OCHOBAHUS IJIs
000011I€HNS U CPAaBHEHHUSI, KPUTEPUU IPOBOJUMOTO aHAIIN3a;

BOCITPUHUMAT, bopMynupoBaTh M OPeoOpa3oBBIBaTh  CYXKJICHHUS:
yTBEpAUTENIbHbIE U OTPULIATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJIITh MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTHUBOPEYUS B
(dakTax, aHHBIX, HAOJMIOJEHUSX M YTBEPXKICHUSX, MpeAsaratb KpUTEPUH ISt
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JienaTb BBIBOJBI C HCMOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHU 110 aHAJIOT U H;

IIPOBOJUTH CaMOCTOSITENIBHO JIOKA3aTEIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUN
(mpsiMBbIE ¥ OT MPOTUBHOIO), BBICTPAMBATh apryMEHTALMIO, TPUBOAUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX ACHUS U BBIBOJIbI;

BBIOMpATh crnocod pemieHust ydeOHOM 3agauM  (CpaBHMBATh HECKOJBKO
BapHAHTOB PEIICHHUs, BHIOMpPATh Hanbojee MOIXOIAMUNA ¢ YIETOM CaMOCTOSATEIbHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaeaoBareabCKHe AeiicTBUA:

UCIIOJIb30BaTh BOMPOCHI KAaK MCCIIEIOBATEIbCKAA WHCTPYMEHT TO3HAHUA,
bopMyIMpOBaThH BOIIPOCHI, bukcupyromnme POTUBOpPEUHE, npo0emy,



yCTaHaBJIMBATh HCKOMOE U IaHHOE, (JOPMUPOBATH FMIIOTE3Y, APTYMEHTUPOBATH CBOIO
HO3ULUI0, MHEHHE;

IPOBOUTH CAMOCTOATEIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIET0BAHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOT0 OOBEKTa, SBJICHHs, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MKy 00bEKTaMH, SIBICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENILHO (hOpMyIHpoBaTh OOOOIIEHHS M BBIBOABI IO pe3yibTaTaM
OPOBEAEHHOIO  HAOJIONEHUS,  HMCCIENOBAHUS,  OLEHMBAThb  JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXKHOE pA3BUTHE NpoLEcca, a TaKXKe BBIIBUIATh
IPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISABJIATh AePUUUTHI MH(POpPMAlLMU, JAAHHBIX, HEOOXOIMMBIX ISl OTBETa Ha
BOIIPOC U ISl pEUIECHUS 3a]1a4H;

BBIOMPATh MH(OPMALMIO W3 HWCTOYHHKOB PA3IHMYHBIX THUIIOB, AHAIU3UPOBATH,
CUCTEMAaTHU3UpPOBaTh U MHTEPIPETUPOBATh UH(POPMALIMIO PA3IUYHBIX BUIOB U (OpM
IIPE/ICTABIICHHUS];

CTPYKTYpUpPOBaTh HHGOPMAIMIO, NPEACTaBIATh €€ B PA3NUUYHBIX (PopMax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLICHHBATh HaJEKHOCTh uH(popmMauu 1o CaMOCTOSITEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbI€ 1eiCTBUS

OO1enne:

BOCIIPMHUMATh U (OPMYJIHUPOBATH CYXKJIEHUS B COOTBETCTBHUU C YCIOBHSIMHU U
HEISIMH OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BhIPaXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX H
MUCbMEHHBIX TEKCTaX, JlaBaTh TMOSCHEHUS MO XOAy peIIeHUs 3ajauu,
KOMMEHTHUPOBATH MOJYyUYCHHBIN pe3yJIbTar;

B XOJi¢ OOCYXXJICHHS 3a/JaBaTh BOMIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBHI,
poOJIeMbl, peliaeMon 3a/1aud, BRICKAa3bIBAaTh UCH, HAIICIICHHBIC HA TIOMCK PEIICHHMS,
COIIOCTaBJISITh CBOU CYXJACHUS C CYXKJICHUSIMH JPYrUX YYACTHUKOB JHaJiora,
OOHapyXuBaTh pa3IM4he€ U CXOJCTBO TO3UIMH, B KOppeKTHOW (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJICTABISATh PE3YJIbTAThl PEUICHUS 3a/a4M, DSKCIIEPUMEHTa, HMCCICIO0BAHUSA,
MIPOCKTa, CAMOCTOSTEIHPHO BHIOMpATh (opMaT BBICTYIUICHHS ¢ YYETOM 3ajad
Mpe3eHTAIMN U OCOOCHHOCTEHN ayAUTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranuzamnus:
COCTaBJISATh TUIAH, QJITOPUTM pEIIeHUs 3aJlaud, BBIOUpATh CHOCOO pelIeHUs C
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpPMAIIUH.



CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIAJI€Th HABBIKAMHU MO3HABATEIHHON pedIeKcHH KaKk OCO3HaHMUS COBEPIIAEMBbIX
JNEUCTBUA W MBICIUTEIBHBIX MPOIIECCOB, WX pe3yJbTaTOB, BIANETh CIOcO0aMu
CaMOITPOBEPKH, CAMOKOHTPOJISI IIPOLIECCa M Pe3yJIbTaTa PEIICHUS MATEMAaTHYECKOU
3a/1a4y;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIPU PELICHUM 33Ja4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, JTAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YyJIbTAaTa LENH U YCIOBUSAM, OOBSACHITH MPUUNHBI
JOCTHXKEHHSI WJIM HEJOCTH)KEHHSI PE3yJIbTaTOB JEATEIbHOCTH, HAXOAHUTh OLIMOKY,
JaBaTh OIIEHKY MIPHUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEILHOCTD:

NOHUMAaTh M HCIOJb30BaTh NPEHMMYLIECTBA KOMaHJHONM W WHIUBUIYAJTBHON
paboThI TP PEIICHUH y4eOHBIX 3a7a4, NPUHUMATh LEJIb COBMECTHOU JI€ATEIbHOCTH,
IUIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM paboOThl, pachpenensarb BUIbl padoT,
JIOTOBapuBaThCs, OOCYKJaTh HPOLECC U pe3yibTaT padoThl, 0000IIATh MHEHUS
HECKOJIBKHX JIFOJEH;

y4acTBOBAaTh B TPYNMNOBBIX (opmax padoThl (0OCyxkaeHUs, OOMEH MHEHUI,
«MO3TOBBIE IITYPMbI» U HHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JCUCTBUSA C IPYTMMH YJI€HAMU KOMAaH/]Ibl, OLICHUBATh KAYE€CTBO CBOEIO BKJIAJa B
o0mMii  OpPOAYKT 1O  KpUTEpUsM,  CPOPMYJIUPOBAHHBIM  yYaCTHUKAMHU
B3aIMOJIEUCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuyenuss B 10 kJiacce oOydYaromuiicss TOJYYUT CIEAYIOIIUE
IpeIMETHbIE pe3yNbTaThl MO OTIACNBbHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajia MaTeMaTHUYECKOI0 aHAJIU3ay:

Yucia ¥ BbIYHCICHHSA:

CBOOOJHO ONEpUPOBATh MOHATUAMH: PALUOHAIBHOE YHUCIO, OECKOHEeYHas
nepuoaMyeckas  aApoOb, MPOLEHThl, HPPALMOHATBLHOE  YHCIO, MHOXKECTBA
pPALMOHAIIBHBIX U JIEMCTBUTENIBHBIX YUCET, MOLYJIb ACHCTBUTEIBHOTO YUCIIA,;

IPUMEHATH JPOOU U MPOLIEHTHI JUIs PEIIeHUs TPUKIAIHBIX 3a7a4d U3 pa3InuHbIX
OTpaciiell 3HaHUW U pealIbHOW KU3HU;

NPUMEHSATh NMPUONMKEHHBIE BBIYUCICHUS, NIPaBUjia OKPYTJICHUS, MPUKUIKY U
OLICHKY p€3yJbTaTa BEIYMCICHUM;

CBOOOJIHO ONEpUPOBaTh IMOHSATHEM: CTENEeHb C IEJIbIM  IOKa3aTeleM,
UCIOJIb30BaTh MOJIXOAIIYI0 (hOpMY 3alluCH JAEUCTBUTEIBHBIX YUCEN ISl PEIICHHUs
MPAKTUYECKUX 3a/1a4 U MPEJCTABIICHUS JaHHBIX;

CBOOOJHO OIEpUpOBaTh MOHATHUEM: apU(PMETHUECKUN KOpPEHb HATypaJlbHON
CTEIICHH;



CBOOOJTHO OMEPUPOBATH MOHATHUEM: CTETIEHb C PAIMOHAIBHBIM MTOKa3aTelIeM;

CBOOOJHO OMEPUPOBATH MOHATUSAMU: JorapudM 4YHUCIa, JAECATUYHBIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOO/IHO OMNEPUPOBATH TMOHSITUSMH: CHHYC, KOCHUHYC, TaHT€HC, KOTaHIEHC
YHCIIOBOT'O apryMEHTA;

ONEPHUPOBATH TMOHITUSMU: APKCHUHYC, APKKOCMHYC M ApPKTAHT'€HC YHCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOO/IHO OMNEPUPOBATH MOHATUSIMU: TOXJAECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIEACTBUS, PABHOCUJIBHBIE HEPABEHCTBA,;

OPUMEHSTh PA3JIMYHbIE METOJIbl PEUICHUS pAIlHOHANBHBIX W JAPOOHO-
pallMOHAJIBHBIX ~ YPaBHEHWH, MPUMEHATh METOJ HWHTEPBAJIOB I  PEIICHUS
HEPABEHCTB;

CBOOO/IHO OMNEPUPOBATh TMOHATUSIMU: MHOTOWIEH OT OJHOW TNEepeMEHHOM,
MHOTOWIEH C LEIbIMU KOd(PUImeHTaMu, KOpHU MHOTOWICHA, MPUMEHSTH JICJICHHE
MHOIOYJIEHAa Ha MHOIOWIEH C OCTaTkoM, TeopeMy besy u teopemy Buera s
pelIeHus 3a1a4;

CBOOOJ/IHO ONEPUPOBATH MOHATUSAMM: CUCTEMA JIUHEHHBIX YPAaBHCHUH, MaTPUIIA,
ONpPEAECTUTENIb MATPULBI 2 X 2 W €ro reOMETPUYECKUH CMBICI, HCIIOJIb30BATh
CBOMCTBa oOmpenenuTenass 2 X 2 s BBIYMCICHUS €ro 3HAYEHUS, NPUMEHSTH
ONPEAECIUTENIA JJIsl PELICHUS CUCTEMbl JIMHEMHBIX YPaBHEHUM, MOJIECIUPOBATH
peallbHbIE CUTYyallUM C TOMONIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUW, HCCIENOBATH
MTOCTPOCHHBIE MOJICJIA C MOMOIIBI0 MAaTPHUIl U OINPEACIUTENECH, HHTEPIPETUPOBATD
MOJTyYEHHBIN PE3YyJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUI C KOpPHSMU IS TIpeoOpa3oBaHus
BBIPAKCHUN,

BBITIOJTHATH MPEOOPa30BaHUsS YUCIIOBBIX BBIPAXKEHUN, COAEPKAIINX CTEIECHU C
palMOHAIBLHBIM MOKA3aTEJIEM;

UCII0JIb30BaTh CBOMCTBA JIorapu(MOB IS peoOpa3oBaHus JorapuMuyecKux
BBIPAKCHU,

CBOOOJTHO OMEPUPOBATH TMOHSATUSIMU: HWPPAIMOHATBHBIC, TTOKa3aTebHbIE U
Jorapu@MuUUYecKrue ypaBHEHUs, HAXOJUTh MX PEIICHUS C MOMOIIBIO PAaBHOCUIIBHBIX
MEPEXOJ0B WIH OCYIIECTBIISASI IPOBEPKY KOPHEN;

MPUMEHSTh OCHOBHBIC TPUTOHOMETpHUYECKHE (OPMYIbl sl MpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHHUIM;

CBOOOJIHO  ONEPUPOBATh  IOHATHEM: TPUTOHOMETPUUECKOE  YpaBHEHHUE,
NPUMEHIThL  HEOOXOAuWMble  (POpMYJBl  [Jis  PEHICHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHUH;

MOJEIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE aireOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHEHHUs, HEPABEHCTBA MO YCIOBHUIO 33Jayd, MCCIIEIO0BATh
MIOCTPOCHHBIE MOJIEIIM C UCIIOJIBL30BAHUEM armapara anreOphl.



DyHKUMM U TPapuKu:

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMHU: (PYHKLHUS, CHOCOOBI 3afaHusl (PYHKIMH,
B3aMMHO OOpaTHbIe (PYHKIIMH, KOMIO3UIIUsS QYHKIUN, TpaduKk GYyHKIIUU, BBITOJIHAThH
aJIeMEHTapHbIe peoOpa3zoBaHus rpaduKoB YHKIIH;

CBOOOJHO OIEPUPOBATH TMOHATUAMH: OOJACTh OINPEAECICHHS M MHOYKECTBO
3HaYCHUN PYHKUNU, HYJIH QYHKIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO ONEpPUPOBATh MOHATUAMM: UETHbIE W HEYETHbIE (PYHKIUH,
nepuoanyueckue (yHKIUHU, MPOMEKYTKH MOHOTOHHOCTU (DYHKIIMU, MAKCUMYMBI U
MUHUMYMBI (QYHKIIMH, HauOOJbIIee W HauUMEHbIIee 3HaYeHHEe (YHKIMM Ha
IPOMEXKYTKE;

CBOOO/IHO ONEPUPOBATH NOHATHUAMHU: CTENEHHAs (YHKUUS C HATypaJbHbIM U
LENbIM [OKa3aTeseM, Ipa@UuK CTENEHHOM (YHKUMM C HaTypajdbHbIM M LEJIbIM
nmokasaresneM, rpapuKk KOpHS N-Oif CTEeNeHH Kak (YHKIMH OOpaTHOM CTENeHU C
HaTypaJbHbIM MOKa3aTeJIeM;

ONEpUpPOBaTh MNOHATUAMM: JIMHEHHAs, KBaJpaThUyHas W JpOOHO-JIMHEWHas
(GYHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOCHUE UX TPaPUKOB;

cBOOO/IHO OIEpUpPOBaTh MOHATUSAMU: I[IOKazaTedbHass M Jorapudmuueckas
(GyHKUMHM, WX CBOWCTBAa W rpaduKH, HMCHOJIb30BaTh WX Tpa@uUKA s peleHus
YPaBHEHMU;

CBOOO/IHO ONEpUPOBATh MOHATUSIMHU: TPUTOHOMETPUUYECKAs OKPYKHOCTb,
OIpe/iesIeHue TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIOJB30BaTh Tpaduku  (yHKIUMNA JJISI  KCCIENOBAHMS  IMPOILECCOB U
3aBUCUMOCTEN TMpHU PELIEHUU 3a]ad HU3 JIPYTUX Y4YEOHBIX NMPEIMETOB M PealbHOU
KU3HU, BBIpAXaTh (HOPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauaja mareMaTH4eCcKOro aHAJIM3a:

cBOOOIHO ONEpUpOBaTh MOHATHAMH: apupMeTHUecKass U TeOMeTpHuecKas
nporpeccusi, 0€CKOHEYHO YyOBIBAOIIAsi F€OMETPUYECKAsl MPOTPecCcHsi, JTUHEHHBIN U
HKCIIOHEHIUATBHBIN pOCT, (hOopMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEICTABICHHUE O
KOHCTaHTE;

UCIOJIb30BaTh MPOrPECCUM Uil PELICHHUs] pealbHbIX 33Jay MPUKIATHOTO
XapakTepa;

CBOOOJHO OMEpUPOBATh MOHATUAMM: MOCIEIOBATEIBHOCTh, CIOCOOBI 3aJaHUs
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OrPAHMYEHHBIE MOCJIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3aPO’KJICHUSI MaTEMaTUUECKOI0 aHajIn3a KaKk aHan3a OECKOHEYHO
MaJbIX;

cBOOOJHO ONEPUPOBATHh MOHATUSAMHU: HEMPEPHIBHbIE (DYHKIIMH, TOYKU pa3phbiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka PyHKIINY;

CBOOOJHO ONEPUPOBATH MOHATHEM: (YHKIUS, HENpEepbIBHAS Ha OTPE3KE,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI JIs1 peLIeHUs 3a/1a4;

cBOOOIHO ONEPUPOBATh MOHATUSIMU: TIEpBasi U BTOpasi MPOU3BOAHBIE (PYHKIIMH,
KacareyibHas K rpaduky QyHKIINY;



BBIYMCIIATh IIPOU3BOAHBIE CYMMBI, NPOU3BEACHMS, YAaCTHOTO M KOMIIO3ULIUU
NBYX (YHKIUH, 3HaTh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh TE€OMETPUUECKUA M (DU3NYECKUH CMBICI TPOU3BOIHON AJis
peleHus 3aaad.

MHokecTBa M JIOTHKA:

CBOOO/IHO OIEPUPOBATH MOHATUSAMU: MHOKECTBO, ONIEPALIUU HAJl MHOKECTBAMU;

UCITIOJIB30BaTh TEOPETUKO-MHOXXECTBEHHBIN ammapar I OIMCAaHUs peajbHBIX
MIPOILIECCOB U SBJICHUH, IIPH PEIICHUU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOJHO OIEpUPOBaTh NOHATUSIMU: OIPEACIICHHE, TEOpeMa, YpaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaT€MaTHYECKOTr0 OOBEKTa, J0KA3aTEIbCTBO, PABHOCUIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K konny oOyuenus B 11 kiacce oOydyaroluiics MOJIYYUT CJEAYIOLINE
IpeIMEeTHbIE Pe3yNbTaThl MO OTIACIBbHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Hayajla MaTEMaTUYECKOr0 aHaIU3a:

Yuciia 1 BbIYHCICHHSA:

cBOOO/IHO OINEPUPOBATh MOHATUAMU: HATYypaIbHOE U IEJI0€ YUCIO, MHOKECTBA
HAaTypaJIbHBIX MU LEJBIX YUCEJ, UCIOJIb30BAaTh IPU3HAKU JEIMMOCTH LIEJIBIX YHUCE,
HOJl n HOK HaTypaJbHBIX YuCen Uil PEUICHUS 3a4ad, NPUMEHATH aJITOPUTM
EBknupa;

cBOOO/IHO ONEpUpOBaTh MOHITHEM OCTaTKa IO MOJIYJIO, 3alUChIBAThH
HaTypaJIbHBIE YHUCJIA B PA3JIMYHBIX ITO3ULIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO OINEpUPOBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIO U MHOYKECTBO
KOMILJIEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUIEKCHBIE 4YHCIIa B alreOpandyeckod u
TPUTOHOMETPUUECKOW (PopMe, BBINOJHATH apu(PMETHUECKHE OIlepalud ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATh MOHATUSIMU: HPPALMOHAIBHBIE, IOKa3aTelbHbIE U
norapu(pMUYECKHe HEPABEHCTBA, HAXOAUTh UX PEIICHHS ¢ MOMOIIBIO PABHOCHIIBHBIX
IIEPEX0/I0B;

OCYILECTBISATh OTOOP KOPHEH MpHU PEeLIEHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJIHO  OINEpUpPOBaTh TMOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OpUMEHATh  HeoOxoaumble  (GOpMYJbl  JUIsl  pPEUIEHUST  OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOO/IHO OMEpUPOBaTh MOHATUSIMHU: CUCTEMA U COBOKYNHOCTh yYpaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CHCTEMBI-CIEACTBUS, HAXOAWUTh PELICHUS
CUCTEMBl U COBOKYIHOCTEM PAlHMOHAIBHBIX, UPPALUOHANBHBIX, MMOKA3aTEIbHBIX WU
JorapuMUYECKUX YPaBHEHUI U HEPABEHCTB;

peuaTh palroHajIbHble, UpPAIlMOHANIbHBIE, OKa3aTeIbHbIe, TOTapu(MHUUECKUE
U TPUTOHOMETPUYECKHE YPABHEHUsS W HEPABEHCTBA, COJAEPKAIIME MOAYIU H
I1apaMeTphl;



IPUMEHATh Ipaduueckre MEeTOJbl JUIsl pEeLIeHHs] YPAaBHEHUM M HEPaBEHCTB, a
TaKKe 3aja4 ¢ mapaMeTpaMu;

MOJICJIMPOBaTh pEajlbHble CHUTyallud Ha A3BIKE anreOpbl, COCTaBIAThH
BBIDAKECHHSI, YPABHEHHMs, HEPABEHCTBA M MX CHCTEMBI [0 YCJIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENU C HCIOJb30BAaHUEM aIfmapara aireOpsl,
UHTEPIIPETUPOBATDH [TOJIYYEHHBIHN pe3yJIbTaT.

DOyHKUMH U TPaPuKu:

CTpOUTH TpaduKU KOMIIO3UIMKA (QYHKIHMA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUHU JABYX (DYHKIIHIA;

CTPOUTHh T€OMETPUYECKHE 00pa3bl ypaBHEHUI M HEPaBEHCTB HA KOOPIWHATHOU
IUIOCKOCTH;

CBOOO/IHO OIIEPUPOBATh MOHATUSAMU: TpaUKU TPUTOHOMETPUUECKUX (PYHKIINIA;

OPUMEHATh (QYHKIMM [ MOJACITUPOBAHUS U HCCICAOBAHUSA pEaTbHbBIX
IIPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaJm3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JJIsl UCCIIEOBaHUS (DYHKLIMU HA MOHOTOHHOCTh U
DKCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIEE 3HAUEHUS (DYHKIIMM HENpPEepbIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO JUISI HAXOXKICHUS HAWIYYIIero pEIICHUs B
IPUKJIAJHBIX, B TOM YHUCJIE COLHUAIBbHO-3KOHOMHUYECKUX, 3a/1a4ax, I OIPENeIICHUs
CKOPOCTHU U YCKOPEHHUS IMpoIiecca, 3aJaHHOT0 GopMyIIoi WK rpaduKoM;

CBOOOJIHO OIEpUPOBATh NOHATUAMU: IEPBOOOPA3HAs, ONPEACIEHHBIA HHTErPal,
HaXOJUTh MEPBOOOPA3HbIE AIIEMEHTAPHBIX (PYHKUMWA W BBIYUCIATH HMHTErpaig 1o
dbopmyne HeroTona-JleliOnuia;

HAXOAUTh IJIOLIAAM IUIOCKUX (GUTYP U 0OBEMBI TE ¢ TOMOUILIO HHTETpaa;

UMETh TMpPEACTaBICHUE O MaTeMaTHYECKOM MOJIETUPOBAHUM Ha NpHUMeEpe
cocTaByIeHHs MU PepeHIINaTbHBIX YPaBHEHU;

¢ pPCIIAaThb IIPHUKIAJHBIC 3ada4r, B TOM 4YHCIIC COOHAJIbBHO-DKOHOMHUYCCKOI'O H
(I)I/IBI/I‘-IGCKOFO XapakTepa, CpCaCTBaMU MaTCMAaTHYCCKOI'O aHaJIN34.

10 KVIACC
KoanuecTBo 4acoB
HauMeHoBaHMe pa3/1e/ioB U TEM
Ne i/ KoHTpoJsbHbIe
MPOrpamMmael Bcero
padoThI
MHOXkeCTBO JIEUCTBUTEIILHBIX YHCE.
1 Muorounensl. PanmonanbHble ypaBHEHUS 24 1
1 HepaBeHCTBA. CHCTEMBbI JTUHEUHBIX
YpPaBHEHUM




Oynkuuu u rpaduku. CreneHHas GyHKIUS

HauMeHoBaHMe pa3iesioB U TeM

12 1
C LIETIBIM MTOKa3aTesIeM
3 ApudmeTrnueckuii KOpeHb N-Oi CTETICHH. 15 1
WppatnmonansHbie ypaBHCHUS
4 [ToxazarenpHast pynkuus. [lokazareapHble 10 1
ypaBHEHUS
5 Jlorapudmuyeckas GyHKIUS. 18 1
Jlorapudmuyeckue ypaBHEHUS
6 TpuronomeTpudecKue BoIpaKECHUS U 99 1
ypaBHEHUS
ITocnenoBaTenbHOCTH U MPOTPECCUU 10
HenpepoiBabie ¢pynkuuu. [IponsBoanas 20
[ToBTOpEeHue, o600IIEHNE, 5 5
CUCTeMAaTU3alMs 3HAaHUN
OBIIEE KOJIMYECTBO YACOB I10 136 10
[MTPOI'PAMME
11 KJIACC

KoandyecTrBo 4acoB

Ne i/ KoHTposbHbIe

MPOrpamMMBel Bcero

padoThI
Uccnenosanue GyHKIUN C TOMOIIIBIO 99 1
MPOU3BOAHOM
[TepBooOpazHast u UHTErpa 12 1
['paduxu TpuronHomeTpuyeckux QyHKIIHMA. 14 1
TpuroHoMeTpryecKkue HepaBeHCTBA
WppanroHansHbie, IOKa3aTENbHbIE U 94 1
JorapupMUUECcKrue HEPaBEHCTBA
Kommekchble uncna 10
HarypanbsHbie u nienbie uncna 10
Cucrembl palmOHAIIBHBIX,
MppalMOHAIbHBIX OKA3aTENbHBIX U 12 1
Jorapu(pMUUECKUX YpaBHEHUN
3agauu ¢ mapameTpamu 16 1




9 [ToBTOpenue, o6001IEHNE, 16 5
CHCTeMaTH3aI1s 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I1O 136 10
ITPOIT'PAMME

DopMBbI TEKYLIEr0 KOHTPOJISI M IPOMEKYTOYHON aTTeCTAlMU

@DOopMBI KOHTPOJIA: (POHTAIBHBII OMNPOC, MPOBEPKA JOMAIIHETO 3aJaHMs,
UHAMBHAyallbHasg paboTa y JOCKM, WHAMBHAyalbHas palboTa MO KapTOdKam,
camMocTosiTeNIbHAsE paboTa, MpoBepouHass paboTa, MaTeMaTHYEeCKHM JIUKTaHT,
TecToBas padoTa. Bubl KOHTPOJIS:

[TpenBapuTenbHbIi (TUArHOCTUYECKUN): TPOBOAST B Hayaie ydyeOHOro roja,
MOJIyTO/IsA, YETBEPTH, HA TEPBBIX YPOKAaX HOBOTO paseia WM TeMbl y4eOHOTO
Kypca. Ero ¢yHkimoHansHoe Ha3HAUYE€HHUE COCTOUT B TOM, YTOOBI U3YYUTh YPOBEHb
TOTOBHOCTH Y4YallMXCsd K BOCIPUATHIO HOBOro Marepuana. B Haudane roapa
HEOOXOJMMO MPOBEPUTH, YTO COXPAHWIOCH U YTO «YJETYYMJIOCH» U3 HU3YyYEHHOTO
IIKOJIbHUKAMU B MPOLUIOM y4eOHOM roay. Ha ocHOBe NaHHBIX JAMAarHOCTUYECKOTO
KOHTPOJISI YYUTENb IUIAHUPYET H3y4YEHHE HOBOTO MaTepHalia, IPEAyCMAaTpUBACT
COIYTCTBYIOILLIEE IOBTOPEHHE, MpOpadaThIBa€T BHYTPU- U MEXKTEMHBIC CBS3H,
aKTyaJM3UpyeT 3HaHUs, KOTOpbIE paHee He ObUIM BOCTPEOOBAHBI.

Texymuii: conpoBoXaaeT mpoiecc (popMUpPOBaHUS HOBBIX 3HAHMM U YMEHUH,
KOTOpPBIA JaeT BO3MOXXHOCTb YYHMTENII0 CBOEBPEMEHHO BBISIBUTH HEJOCTATKH,
YCTAaHOBUTh WX NPHUYMHBI U TOJATOTOBUTH MaTE€pUalibl, MO3BOJISIOIIME YCTPAHUTH
HEJIOCTATKH, UCIIPABUTh OIIUOKH, YCBOUTH MTPABUJIA, HAYYUTHCS BBINOIHATH HYKHBIE
omepainuu W JedcTBUS  (camocTosiTelbHas paboTa, MPoOBEpouHas padoTa,
MaTE€MaTUYECKH TUKTAHT, TECT, OMPOC).

TemaTuyeckuii (MPOMEKYTOUHBIN): MPOBOAUTCS TMOCIE M3YYCHHUS KaKOH-IU00
TEMbl WM JIBYX HEOOJBIIMX TEM, CBSI3aHHBIX MEXIY COOOHN JIMHEHHBIMU CBSI3SMHU.
[TpomexyTouHass arrecTalusi NOPOBOAUTCA B (OpME TECTOB, KOHTPOJIbHBIX,
CaMOCTOSITENIbHBIX Pa0OT. 3afaHus JUIsl KOHTPOJBHOM paboOThl paccuuTaHbl Ha
BBISIBJICHUE 3HAHUM BCEM TEMbI, Ha YCTAHOBJIICHUWE CBA3€M BHYTPU TEMBI U C
IpeabIAYIIMMH TEMaMHi Kypca, Ha YMEHHE NIEPEHOCUTh 3HaHUS Ha APYroi mMarepual,
Ha TIOMCK BBIBOJIOB 00O0OIIAIOIIETO XapaKTepa, 3a4eT, KOHTPOJIbHas padoTa.

WToroBpiii: mnpu3BaH KOHCTATUPOBATh HAJIMYME W OLEHUTHb PE3YJIbTAThI
OoOy4eHHMs 3a JOCTATOYHO OOJBIION MPOMEKYTOK Y4eOHOro BPEMEHU — MOJIYroAue,
roJl WK CTyNeHb 00y4eHUs (TOCy1apCTBEHHAsI UTOTOBAasi aTTECTALIMS).
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