MUWHUCTEPCTBO MIPOCBEIMIEHUSA POCCUIICKON ®EJEPAIINN

MuHucTepcTBO 00pa30BaHus H MOJIOAEKHOM MOJTUTHKH CBepAJI0BCKOil 00/1aCTH
Yunpasienue oopaszoBanus Aanmuaucrpanuu MO "Kamenckuii ropoackoi okpyr"

MAOY "bponosckas COLI"

PACCMOTPEHO YTBEPXXJIEHO

Ha 3aCc1aHuun ITPUKA30M JUPCKTOpa
HIKOJIbI

TIeIarOrHYEeCKOro COBETa Coxonona Mapna g"”zo;%:p:p;zg:’io;:

Ilpotoxon Nel Coxonosa M.A.

ot «30» 08.2023 r. Ipuka3 Ne267-0]]

oT «30» aBrycra 2023 r.

PABOYASI IPOTPAMMA
(ID 1946558)

y4eOHOro npeaMera «AJjredopa u Ha4ajIa MATEMaTHYEeCKOI0 aHAJIM3A.
Yruy0JieHHbI YPOBEHb

1151 ooyuaromumxest 10 — 11 kimaccos

nrt Maptiom, 2023r.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Yucna v BBIYMCICHUA

Pannonanphpie uyncina. OOBIKHOBEHHBIE U JECATHYHBIE JPOOH, MPOIIEHTHI,
OeckoHeuHble mepuoauueckue apodu. [lpumenenue npoOGeil M MPOLEHTOB MM
pELICHUS MPUKJIAIHBIX 3a7a4 U3 PA3JIMYHbIX OTPACIIEN 3HAHUN U PEATIbHOW KU3HU.

JelictBuTenpHble 4nciia. PalMoOHalbHBIE W UPpALMOHANBHBIE YHCIIA.
Apudmernueckue omnepalud ¢ JCUCTBUTENbHBIMU  4MclIaMu.  Mojayib
JEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpnOnmkEHHbIE BBIUMCIICHUS, MTpaBUIIa
OKpYTJICHHUS], IPUKHJIKA U OLICHKA PE3yJIbTaTa BEIYMCIICHUM.

Crenenp ¢ uensiM nokaszareneM. bunom Herortona. Hcnosib3oBaHue
NOAXOASIIIEH (OPMBI 3aMKUCH ACUCTBUTENBHBIX YUCEN JIs1 PEIICHUS TPAKTUYECKUX
3a/a4 U MPEJICTABICHUS JAHHbIX.

ApudmeTnuecknii KOpeHb HaTypajJbHOW CTEMIEHH U €r0 CBOMCTBA.

CreneHb C palMOHAIBHBIM [OKa3aTeleM U €€ CBOMCTBA, CTENEHb C
JEWCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapudm uyucna. CpoiictBa norapudma. JlecaTuuHble W HaTypaibHbIC
aorapu@mel.

CHHyC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCUHYC M ApKTAaHI'E€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa U TOXIECTBEHHbIE TMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHeHMs. PaBHOCUIIBHBIE ypaBHEHUS U ypaBHEHHMs-ClencTBUsA. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OCHOBHBIE METObI PEIICHUS LIEJIbIX U APOOHO-PALMOHAIIBHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOIOWIeHbl OT OJHOM IIEpEMEHHOM. /[lelieHne MHOrodieHa Ha
MHOroujieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
kodpunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHU, COJIEPKAIINX CTEIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peleHus
UppalMOHAIbHBIX YPaBHEHUI.

[Toka3aTtenbHble ypaBHEHHS. OCHOBHBIE METOABI PEIICHHS MOKAa3aTEIbHBIX

YPaBHEHUM.

[IpeoOpa3oBaHue BBIPAKEHHI, COEPKAIIUX JTOTAPUPMBIL.

Jlorapudmmueckue ypaBHEHUH. OcHoBHBIE METO/IBI peleHus
Jorapu(pMHUECKUX YpaBHEHHH.

OcHOBHBIC TPUTOHOMETPHUECKHUE bopMyIIHL. [IpeobpazoBanme

TPUTOHOMETPUYECKUX BBIpAKEHUN. Pelienne TpuroHoMeTpuyeCcKux ypaBHEHU M.



Pemienne cucrem JNMHEWMHBIX ypaBHEHUW. MarTpuiia CHUCTEMbI JIMHEWHBIX
ypaBHeHH. OnpenenuTens MaTpuilbl 2X2, €ro TreoOMETPUYECKUH CMBICI H
CBOWCTBA, BBIUYHCIICHUE €0 3HAYEHUS, IPUMEHEHUE OINPEACIUTENS I PEUICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHUM. PelieHue NpUKIIaIHBIX 3a4a4 C IOMOILIBIO
CHUCTEMBl JIMHEWHBIX ypaBHEHMH. lccnenoBaHne NOCTPOEHHONW MOJENU €
MTOMOIUIBIO MATPHI] U OTIPEIEITUTEIIEN.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pealbHOM CHUTyallMH C MOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHe ypaBHEHMH M HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3aJad U 3a/ad U3 Pa3Iu4HbIX o0JacTedl HayKd M peaJbHOU
KU3HH.

DyHKUMH U TPaPUKHU

OyHKMs, crnocoOsl 3amaHus ¢GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnosumms Qynkumii. 'papuk  ¢GyHKIMu. OieMeHTapHble TpeoOpa3oBaHUs
rpadukoB QyHKIIMIA.

OO6unacTb ompeneneHuss ¥ MHOXKeCTBO 3HaueHud (yHkumu. Hymu QyHkium.
[TpomexyTku 3HaKONocTosTHCTBA. YETHBIC M HeU€THBIE QyHKIMU. [lepruoanueckue
byakuuu. IIpoMexyTkn MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MHUHUMYMBbI
dbynaknuu. Hanbospiiee n HauMeHbIee 3Ha4eHusT QYHKIINY HAa IPOMEXKYTKE.

Jluneiinas, KBaapaTthyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNE U MTOCTPOEHUE UX TPaUKOB.

CrenenHast GyHKIMS ¢ HATypajdbHBIM U 1IEJbIM MOKa3areneM. E€ cBoiicTBa u
rpajuk. CpoiicTBa M TpaduKk KOpHS N-OM CTEMeHM Kak (PyHKIUH OOpaTHOU
CTEIIEHU C HATYpPaJIbHBIM II0KA3aTEJIEM.

[TokazarenbHast u Jorapupmuueckas (yHKIUH, UX CBONCTBA M TpaUKH.
Hcnons3oBanue rpadukoB GyHKITUN IS PEIICHUS] ypaBHEHUM.

TpuroHomerpuueckass OKpPY>KHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEeHTa.

QOyHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX IPOLECCAX W SBICHUSAX.
['paduku peasibHBIX 3aBUCUMOCTEHA.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBarenbHOCTH, CIOCOOBI 3aJlaHus TOCJeA0BaTeNbHOCTENH. MeTon
MaTeMaTH4ECKON VHYKIIUH. MoHOTOHHBIE u OTPaHUYECHHBIE
IIOCJIEA0BATENBHOCTU. VICTOpUS BO3HMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJIn3a OECKOHEYHO MAJIBIX.

Apudmerrueckas ¥ TeoMeTprUUecKas Mporpeccuu. beckoneuHo yObIBaroias
reoMerpuueckas nporpeccusi. CyMmma 0€CKOHEYHO YOBIBAIOIIEH TeOMETpUUYECKON
Iporpeccuy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yucno e. Popmyiia CII0KHbIX
npoueHTOB. Mcnosb30BaHWE MIPOrpeccHH Uil PELICHUS PEeANbHBIX — 3aaad
MIPUKIIATHOTO XapaKTepa.



HenpepoiBHble GyHKIMM W UX CcBoMcTBAa. TOukM paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBoHcTBa (QPYHKIMA HEMPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [UJIsl PELICHUS HEPaBEHCTB. l[IprMeHEeHHE CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 petieHus 3a1a4.

[lepBas u BTOpasi mpousBoaHbIEe PyHKITMU. OnpeaeeHne, reOMETPUISCKUN 1
(bu3UYECKUil CMBICI MPOU3BOAHON. YpaBHEHHE KacaTelbHOU K rpaduky QyHKITUH.

[IpousBoanbie  3nemMeHTapHbIX  ¢QyHKuuid.  [IpousBoaHast ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3HUIINH (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOKeCTBO, omepauyu HaJ MHOXECTBAMH M HX CBOMCTBA. Jlnarpammebl
Oiinepa—Benna. I[IpumMeHEHHME TEOPETUKO-MHOXKECTBEHHOTO —ammapara s
ONMCaHMs pEaNbHbIX MPOLECCOB W SBJICHUM, NPHU PELICHUH 3aJady W3 JPYTHX
y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTEMAaTHYECKOTO OOBEKTa, CIEICTBUE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIE YPaBHEHHS.

11 KIIACC

Yucji1a ¥ BBIYUCTICHUSA

Harypanbubie u nensie uncna. [IpuMeHeHne npuU3HAKOB AETUMOCTH IEIBIX
yucel, HanOonpImuii oOmuii memurens (manee — HOJ]) m HamMeHslee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurma EBkimaa 1t pemenus
3a/1a4 B LIEJIBIX YUCIIAX.

Kommnekcuble uucna. Anredpandeckas U TpUTOHOMETpuYeckas (GOpMbl
3aMUCH KOMIUIEKCHOTO 4YHCia. ApudMeTHYecKHe OIepanud ¢ KOMIUIEKCHBIMU
yucnaMu. M300pakeHHe KOMIUIEKCHBIX 4YHCENl Ha KOOPAMHATHON IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHrn U3 KOMIUIEKCHOTO uMcia. [IpuMenenue
KOMILJIEKCHBIX YMCEN IJIs1 PEIICHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

CucrteMa U COBOKYNMHOCTh YpaBHEHHUM U HEPaBEHCTB. PaBHOCWIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PenieHne TpuroHoMeTpU4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEMICHUS TIOKA3aTeIbHBIX W  JIOTApUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS] UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEM palMOHAJIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

YpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu.



[IpumeHeHne  ypaBHEHMH, CHUCTEM W HEPAaBEHCTB K  PEILICHHIO
MaTEeMaTHYECKUX 3aJad U 3a/Jad U3 pa3IuyHbIX o0jacTell HayKu M peajbHOU
YKU3HM, HHTEPIIPETALMS TI0JyYECHHBIX PE3YyJIbTaTOB.

DyHKIUHN U TPAPUKH

I'paduk xommozunuu Qynkumii. ['eomerpuueckue o0pas3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpruyeckue QyHKIUHN, UX CBOWCTBA U TPapUKH.

['padmyeckue MeTOABl pElICHUs YpaBHEHUH W HepaBeHCTB. [ 'paduueckue
METO/bI PELICHMS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNA i1 HCCIENOBAHUS TPOIECCOB U
3aBUCHUMOCTEHN, KOTOpPbIE BO3HMKAIOT NPU PEUIEHUM 3aJad U3 IPYIMX Y4YEOHBIX
IIPEIMETOB U PEANIbHOU KU3HH.

Havana maTeMaTH4eCKOI0 aHAJIN3A

[TpumeHeHre MPOM3BOJHON K MCCIIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
3KCTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0O UM HAaUMEHBIIErNO  3HAYEHUU
HENPepbIBHON (YHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOM3BOMHOM [UIl HAXOXKICHHUS HAWIIy4dlIero peleHus B
NPUKIIAIHBIX 3a1a4dax, Ui OIPEACIIEHUS CKOPOCTH M YCKOPEHUs Ipolecca,
3aJIaHHOTO (POPMYJIION WITH TPAPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpa3Hble
aJIeMeHTapHbIX pyHKUMi. [IpaBuna Hax0XaeHUS IEpBOOOPAa3HBIX.

WNHurerpain. I'eomeTpuueckuit CMBICII HHTErpasa. Brruncienne
onpeaenéHHoro uurerpaia no ¢popmyne Hetorona-Jleitbuuna.

[Ipumenenue uHTErpasa AN HAXOXKICHHUS IUIOIMIAACH MIOCKUX GUryp u
00BEMOB reOMETPUUECKUX TEJL.

[Ipumepnr pemenuit auddepeHIManbHbIX YpaBHEHUNH. MaTtemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOLIbI0 U depeHnantbHbIX
YPaBHEHUM.



INDTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIEroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOI'O  4J€Ha  POCCHMCKOro  00IlecTBa,  NPEJICTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IWYHBIX CTPYKTYD, SBIICHUMA,
IpOLeyp TPaKIAHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JAPYroe), YMEHHUe
B3aMMOJICHCTBOBaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GyHKUUSIMU Y HA3HAYCHUEM;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKAAHCKON HICHTUYHOCTH, YBAXKCHUS K
MPOIIIOMY M HACTOSIIIEMY POCCHICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIEHHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTMXKEHHM B JAPYrMX HayKax, TEXHOJOTHusX, cdepax
SKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapoja, ChOpMHUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTO IMMOBEACHUS, CBSI3aHHOTO C MPAKTHYECKUM
NPUMEHEHUEM JOCTH)KEHUNW HAyKH M JEATEIIBHOCTbIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYUBOTO OYAYIIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEHN, 00BEKTOB, 3a7a4, peUIeHUH, pacCy AeHUI, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh yMEHHUS TMPUMEHATH MAaTEeMAaTHYECKUE 3HAHUS B
MHTEpecax 310pOBOro v 0€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0pPOBbIO (30pOBOE MUTAaHUE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUU U
OTZIbIXa, peryisipHas (pu3ndecKkass aKTUBHOCTH), (PU3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO;

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOJIIO0Us, HHTEpec K
pasnmuyHbiM  cPepaM  NMPOPECCHOHANBHOW  JEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymedd mnpodeccur u pearn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC ILIAHBI,



TOTOBHOCTh M CHOCOOHOCTh K  MareMaTH4eckoMy  OOpa3oBaHUIO U
caM0OOpa30BaHUIO HA TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYACTHUIO B PEIICHUU TPAKTHUYECKUX 3a/1a4 MaTeMaTUYECKOW HAIPABICHHOCTH;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh  AKOJIOTMYECKON  KyNbTYypbl, TNOHMMAaHHUE BIUSHUA
COLMAJIbHO-D)KOHOMUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHON M COLMAIBHOU
Cpelbl, 0CO3HAHUE I100aTBHOTO XapaKTepa SKOJIOTMUECKUX POo0ieM, OpueHTalus
Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HaHWM /i1 peleHus 3axad B o0jacTu
OKpYy’Kalolllel cCpenapl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKM HX BO3MOXHBIX
MOCIICICTBUI [T OKPY’KAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM W OOIIECTBEHHOM  MNpPAaKTHKH, [OHHUMaHHE
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEUECKON MAESTeNbHOCTH, ITAaloB €€
pa3BUTHS W 3HAYUMOCTH JUISl DPa3BUTUSA LMBUWJIW3ALUU, OBJIAJICHUE S3BIKOM
MaTeéMaTUKU W MaTEMAaTUYECKOM KyJIbTypOM KaK CpEICTBOM IIO3HAHUS MHpA,
TOTOBHOCTh OCYHIECTBIIATh IPOEKTHYID M HCCIIEIOBATENIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIHO U B TPYMIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIe /1eiicTBUS

Bba3oBble JJorunueckue geiicTBUA:

BBISIBJISAITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHUX
O0OBEKTOB, TIOHSATUH, OTHOIICHWA MEXIy TOHATHUSIMHU, (POPMYIHPOBATH
oTIpe/ieTICHUs] TIOHSTHM, YCTaHABIMBATH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIINH,
OCHOBaHMS JJi1 0000IICHUS M CPaBHEHUS, KPUTEPUU MTPOBOIUMOIO aHAIN3A;

BOCIIPUHUMATh,  (opMynupoBaTb U MNPeoOpPa3oBBIBaATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIIITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOPCUUS
B (pakTax, JaHHBIX, HAOIIOMACHUSIX W YTBEPXKIACHUSX, MPEIIaratb KPUTEPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JenaTb BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUN 110 aHAJIOTHH;

POBOJANUTH CAMOCTOSTEIBHO J1I0KAa3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUIMA
(MpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apTYMEHTAIINIO, TIPUBOIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemnieHus ydeOHOW 3amauu  (CpaBHMBATh HECKOJBKO
BapUAHTOB  pELIeHHs, BbIOMpaTh  HamOojee MOAXOMAUIMH ¢ y4éToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).



Bba3oBnle ucciiegoBarebLCcKue 1eHCTBUA:

UCTIONIb30BaTh BOMPOCHI KakK WCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  TMPOTHBOpPEYHE,  MpoOJeMy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (HOPMHUPOBATH TUIIOTE3Y, aAPTYMEHTHPOBATH
CBOIO TTO3HIINIO, MHEHUE;

MIPOBOUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUECKOTO 00bEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMU, IBICHUSMHU, TTPOIIECCAMH;

CaMOCTOSITENIbHO (hOPMYIMPOBATh OOOOIIEHUS W BHIBOJABI IO pe3yibTaTam
MPOBENEHHOTO  HAONIONEHMS, HWCCJICAOBAaHMs, OICHUBATH  JIOCTOBEPHOCTH
MOJTyYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M 0000IIECHNUH;

IIPOTHO3MPOBATh BO3MOXHOE pa3BUTHE IIpollecca, a TaKXKe BBIABUTATH
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

BBISIBJISITH JeUIIUTHl MHPOPMAIUH, JAaHHBIX, HEOOXOTUMBIX ISl OTBETa Ha
BOTIPOC | TSI PEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIIMIO W3 UCTOYHUKOB PAa3JIMYHBIX THIIOB, aHAIU3UPOBATH,
CHUCTEMAaTHU3UPOBATh M WHTEPIPETUPOBATH HHQPOPMAIIUIO DPA3TUYHBIX BUIOB U
dbopMm mpeacTaBICHUS;

CTPYKTYypUpOBaTh HMH(OpPMAIHMIO, MPEACTABIATh €€ B PAa3NMUYHBIX (HopMax,
WLTIOCTPUPOBATH TPaPUIECKH;

OTICHUBATh HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHKAaTHBHBbIE YHHBepPCAJbHbIE YUeOHbIE TelCTBHSA

Oo0menue:

BOCHpI/IHI/IMaTb nu Cl)OpMYJ'IHpOBaTB CY)KI[eHI/IH B COOTBCTCTBUU C YCHOBI/IHMI/I 51
IeaIMU  OOIIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W NMHUCBMEHHBIX TEKCTaX, JAaBaTh IOSCHEHHUS IO XOJIy PEIICHHS 3aayH,
KOMMEHTHPOBATH MOJIYYCHHBIH PE3YJIbTAT;

B XOJIe¢ OOCYXKJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
HpO6HeMBI, pemaeMoﬁ 3ada4d, BbICKA3bIBATb HWACH, HALCICHHBIC HaA IIOHCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHUS C CYXJICHHSIMH JIPYTUX Y4YaCTHHUKOB
nuaiora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IO3WIIHNHA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

HpeI[CTaBJ'IHTB peBYJ'IBTaTbI peHIeHI/IH 3a1a4u, BKCHepI/IMeHTa, HCCIIEA0OBaHNs,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (OpMAT BBICTYIUIEHHA C Y4ETOM 3ajad
IIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHH.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeiCTBHSA



Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3a7a4d, BEIOMPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIUOHAJIbLHbI HHTEJIEKT:

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPILIAEMbIX JCHCTBUN M MBICIUTENIbHBIX MPOLIECCOB, UX PE3YJIHTATOB, BIAJIETh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSI TpoIlecca M pe3yibTaTa penieHUs
MaTeMaTU4YE€CKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HaWJIEHHBIX OIKUOOK, BBISIBICHHBIX TPYHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LU U YCIOBUAM, OOBICHSITH TPUIHHBI
JOCTIKCHUSI WM HEIOCTUKEHUSI PE3YJIBTATOB JIESITEIILHOCTH, HAXOIUTh OMINOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHAasi 1eATEJIbHOCTh:

MOHUMATh M MCIOJIb30BATh MPEUMYINECTBA KOMaHAHOW W WHAMBUIYATIbHON
paboThl mTpU pemeHuH Y4YeOHBIX 3a7ad, TPUHUMATh IIeIh COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeaeiisiaTh
BUJIbI paboOT, JOrOBapuBaThCs, OOCYXKIATh TMPOIECC M Ppe3ysbTaT padoTHI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPyNMOBBIX (Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYpPMBI» W HWHBIE), BBINIOJHATH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JEHCTBUS C JPYTMMHU YICHAMH KOMAaHJIbI, OIICHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xonmy oOyuenus B 10 kiacce oOy4aromuics TOJYYHUT CIIEIYIONTUE
IPEAMETHBIC PE3yJIbTaThl M0 OTACIBHBIM T€MaM pabouell mporpamMmbl Y4eOHOTO
Kypca «Anredpa u Havyajla MaTeMaTUYECKOIr0 aHaIU3a:

Yucaa 1 BBIYUCTCHUA:

CBOOOJTHO OTEpPUPOBATh MOHATHUSMHU: PAIMOHAIBHOE YHCIO0, OECKOHEYHas
nepuoauYecKkasl JIpoOb, TPOIEHTHI, HPPAIMOHAIBHOE YHCIO, MHOXECTBa
pallMOHANIBHBIX U ICCTBUTENIBHBIX YUCEN, MOAYJIb AEHCTBUTEIHHOTO YUCIIA;

OPUMEHATh JIpoOM M TPOLIEHTHI ISl PEIICHUs MNPUKIAAHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUHN U PEATIbHOMN KU3HU;

MPUMEHSTH MPUOIMKEHHBIC BRIUMCIICHUS, PABUJIA OKPYTIICHUS, PUKUIKY U
OIIEHKY pe3yJibTaTa BHIUUCICHU;



CBOOOZHO ONEpUpPOBaTh IIOHSATHEM: CTENEHb C LENbIM [0Ka3aTeleM,
UCIOJIb30BaTh MOAXOAAILYI0 (POPMY 3alUCH JIEHCTBUTENBHBIX YNCEN AJIS PEIICHUs
IIPaKTUYECKUX 3a]1a4 U NIPEJCTaBICHUS JaHHBIX;

CBOOOJHO OMEpPUPOBATH MOHATHEM: ApUPMETHUECKUNA KOPEHb HATYpaJIbHOU
CTEIICHH;

CBOOOJHO ONEPUPOBATH OHATHEM: CTENEHD C PALIMOHAIBHBIM IIOKA3aTENIEM;

CBOOOZHO OIEPUPOBATh MOHATUAMU: JOorapupM UMCIa, JECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOZHO OMEpPUPOBATh MOHITUSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHTEHC
YUCIJIOBOTO apryMEHTAa;

OIEPUPOBATh MOHATUAMU: aPKCUHYC, aPKKOCHHYC M apKTaHIE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OMEpPUPOBATH MOHATHAMH: TOXAECTBO, ypaBHEHHE, HEPABEHCTBO,
PABHOCUJIbHBIE YPABHEHUS U YPABHEHUA-CIICICTBUSL, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATHh pPAa3JIM4YHblE METOJbl pPEIICHUs pPAlMOHAIBHBIX U JApOOHO-
palMOHAIBHBIX YPAaBHEHUM, IIPUMEHATH METOJ HHTEPBAIOB JUIsl PEILICHMS
HEPABEHCTB;

CBOOOJHO OMEPUPOBATh MOHATHUSMU: MHOTOUYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ MLedbIMH KO3(p(ULIUEHTaMH, KOPHM MHOrOYJI€Ha, HIPUMEHATH
JIeJICHME MHOTOWIEHA HAa MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
IUIS pEeLIeHus 3a1a4;

CBOOOZHO OMEpUpPOBaTh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHIA,
MaTpuLa, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro Ie€OMETPUYECKUA CMBICI,
UCIIOJIB30BaTh CBOMCTBA ONpENEauTeNs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHATh ONPEACIUTENIM JUIsl PELICHUsS CUCTEMbl JIMHEWHBIX YPaBHEHHUH,
MOJEIUPOBATh PEANBHBIE CUTYAI[UU C IIOMOILBIO CUCTEMBI JINHEWHBIX YPABHECHUM,
UCCIIEI0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBI0 MAaTpULl U ONIPENEIIUTEIIEH,
WHTEPIIPETUPOBATH MMOJYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEHCTBUM C KOpPHSAMHU Uil IpeoOpa3oBaHUsA
BBIPAKCHUMU,

BBITNIOJIHATH MpeoOpa30BaHMUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEICHH C
palMOHAJIbHBIM [T0KA3aTeIIEM;

UCIIOJIB30BaTh CBOMCTBA aorapupmoB IS peoOpa3oBaHus
Jorapu(pmMHUECKUX BbIPAXKEHUN;

CBOOOZHO OMEpPUPOBATh MOHATUSAMH: HpPpALMOHATIbHBIE, MOKa3aTeIbHbIE U
Jorapu(pMuUecKre ypaBHEHHUS, HAXOAUTh UX PELICHUS C TTOMOIIbIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIA OCYIIECTBIISASI IPOBEPKY KOPHEM;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHUE (POPMYIIBI JIJIsi MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OMNEPUPOBATH TOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh HEoOXoaumble (GOpMyINbl  JUIsl  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHI];

MOJICIMPOBaTh peajbHblE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIDOKEHUsSI, ypaBHEHMsS, HEPABEHCTBA [0 YCJIOBHMIO 3a7ayd, MCCIIeI0BaTh
MOCTPOEHHBIE MOJIEIIN C MCIIOIb30BAHUEM alllapara aiareopsbl.

DOyHKuUU U rpadpuKu:

CBOOOZHO OMEpPUPOBATH MOHATHAMU: (QYHKIUS, CIOCOOBI 3a7aHus QyHKIUH,
B3aMMHO OOpaTHble (PYHKUIMHM, Kommo3unus ¢GyHKIUN, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MpeoOpazoBanus rpaduKoB PyHKIUT;

CBOOOZHO OMEpPUPOBATH MOHIATUSAMH: OOJIACTH OMpPEAENCHUS M MHOMXECTBO
3HaYeHUHN QPYHKINU, HYJIU (PYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OMNEpUPOBATh TMOHATUAMM: YETHBIE M HEUYETHBbIE (PYHKIUH,
nepuonyeckne PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUU, MAKCUMYMbI U
MUHUMYMbI (YHKIIMM, HauOoJbllIee WU HauUMEHblee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

CBOOOJHO OMEpPUPOBATH MOHITUAMHU: CTENEHHAs (QYHKIUS C HATYpaJbHBIM U
HeabIM ToKazareneM, rpapuk CTeneHHOW (YHKIMM C HATypaJlbHBIM U IIEJIbIM
nokaszaresieM, rpaduk KOpHS n-oil CTeneHW Kak (YHKIIMHU OOpaTHOM CTENEeHH ¢
HaATYypaJIbHbIM ITOKa3aTeleM;

ONEepUpPOBaTh MOHATUSMH: JIMHEHHAs, KBagpaTW4yHas M JIpOOHO-TUHEHHAs
(GYHKIMH, BBITIOIHATH JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOJIHO OIEpPUPOBATH MOHATUAMM: IOKa3aTeldbHAs M Jiorapudmuueckas
GbyHKUIMHA, UX CBOMCTBa M rpaduKH, HCHOJB30BaTh MX rpaduKH AJis pElIeHUs
YPaBHEHUH;

CBOOOZHO OMEPUPOBATh MOHITUSIMH: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
onpeereHue TPUTOHOMETPUUYECKUX (PYHKIIUNA YUCIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKIMA Ui UCCIENOBAaHMS IMPOILIECCOB U
3aBUCUMOCTEHN MPU pElIeHUH 3a/a4d U3 JIPYTruX y4eOHBIX MPEIMETOB U pealbHOU
KHU3HU, BBIPAXaTh (HOPMYIaMH 3aBUCUMOCTH MEX]Ty BEIMUYMHAMY;

Hauaja maTeMaTH4ecKOro aHAJIM3a:

CBOOOJIHO ONEPUPOBATH MOHATUSMU: aprUPMETUUYECKas U TeoMeTpuYecKas
nporpeccusi, 06CKOHEUHO yObIBaroasi TeOMETpUIecKas IpOorpeccusi, TMHEHHBIN U
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOILEHTOB, UMETh MPEICTABICHHUE
0 KOHCTaHTE;

UCIIONIb30BaTh MPOTPECCUU JIs PEIICHUs PEabHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOOJHO ONEPUPOBATH MOHITUSIMU: MOCIEI0BATEIIBHOCTD, CIIOCOOBI 3a/1aHUs
[OCJIEI0BATEIbHOCTEN, MOHOTOHHBIE W OrpPaHUYEHHBIE IOCIIEI0BATENIBHOCTH,
INOHMMATh OCHOBBI 3apOXKACHMSI MAaTeMaTUYEeCKOro aHaju3a KakK aHajlu3a
OCCKOHEYHO MaJIbIX;

CBOOOZHO OMNEPUPOBATh TMOHATUSMU: HENpPEPBhIBHbIE (YHKIMH, TOUYKH
paspbiBa rpaduika QyHKIIUHA, aCUMITOTHI rpaduka GyHKIUH;

CBOOOZHO ONEpUPOBAaTh NOHATHEM: (DYHKLHS, HENpPEphIBHAs Ha OTPE3KeE,
IPUMEHATH CBOMCTBA HETPEPHIBHBIX (DYHKIIUH ISl peLICHUs 3a/1a4;

CBOOOZHO OINEpPUPOBaTh TMOHATUSAMU: TEpBasi M BTOpas MPOU3BOJHBIC
byHKIMM, KacaTenbHas K TpaduKy QyHKIHNH,

BBIUUCIIATH MIPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO U KOMIIO3ULIUU
IBYX (YHKIUH, 3HaTh IPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUYECKUI M (PU3UYECKHI CMBICT MPOU3BOMHON IS
pelIeHus 3a1a4.

MHokecTBa H JIOTHKA:

CBOOOZHO  ONEpPUPOBAaTh MOHATHUSAMU: MHOXKECTBO, ONEPALUU  Haj
MHOKECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jyisl ONKUCAHUS PeaIbHbIX
IIPOLIECCOB U SIBJICHUH, TP PEIICHUU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: OINpPEAEICHUE, TEOPEMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MAaTEMaTUYECKOTO0 O0OBEKTA, JOKA3ATENbCTBO, PABHOCUIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K xonmy oOywenus B 11 kiacce oOydarommiics MOIYYUT CIEIYIOIINE
peIMEeTHbIe Pe3yJabTaThl MO OTAETBHBIM TeMaM paboueil mporpamMmbl yueOHOTO
Kypca «Airedpa 1 Hayajia MaTeEMaTUYECKOTIO aHAJIN3a»:

Yuciia 1 BbIYHCICHHSA:

CBOOOAHO ONEpUPOBATh TMOHATUSAMHU: HATYpaJbHOE M I€JI0€ YHCIIO,
MHO>XECTBA HAaTypAJIbHBIX M LEJIbIX YUCEN, MCIOJb30BaTh MPU3HAKU JEIMMOCTU
nenbix yncen, HOJ n HOK HatypanbpHBIX uncen AJis peleHus 3a/1a4, IpPUMEHSTh
anroput™ EBknnja;

CBOOOZHO OIEpPUPOBaTh IOHATHEM OCTaTka [0 MOJYJI0, 3alUChIBAThH
HaTypaJbHBIE YKCIIA B PA3JIUYHBIX O3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOZHO OMEPUPOBATH IMOHATUSAMHU: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTABIATh KOMIUIEKCHBIE YHCIa B ajareOpanyeckoil u
TPUTOHOMETPUUECKOH (hopMe, BBIIOJIHATE apu(PMETUUECKHE ONEpali C HUMHU U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:



CBOOOZHO ONEPUPOBATh MHOHATHUAMU: HpPPALMOHAJIbHBIC, MMOKA3aTeIbHbIE U
jJorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb MX PELIEHUS C  IOMOILBIO
PABHOCUJIBHBIX IIEPEXOIOB;

OCYIIECTBIISITh OTOOp KOpPHEM TMpU pPEUICHUH TPUTOHOMETPUUECKOTO
YPaBHEHMUS;

CBOOOZHO OIEPUPOBATH IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoaumble  (OpMyJibl  JUIsl  PELICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATUSIMU: CHCTEMA U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIICACTBHS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYIIHOCTEW PallMOHAIbHBIX, NPPALMOHAIBHBIX, [T0KA3ATEIbHBIX 1
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pemarb palMOHAIIbHBIE, MppauyoOHaJIbHBIE, IIOKa3aTEIIbHBIE,
jgorapuMuueckue ¥ TPUTOHOMETPHUUECKHE YypaBHEHUS U  HEpaBEHCTBA,
coJiepaKalye MOyJIA U ITapaMeTpsbl;

IPUMEHATH TpauuecKue METO/bI ISl PEIICHUsI YPaBHEHUI U HEPABEHCTB, a
TAK)K€ 3a/1a4 C IapaMeTPaMHy;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTAaBIATH
BBIDAXXECHNUs, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIIOBHMIO 3aJadyM,
UCCIIEIOBaTh IIOCTPOEHHBIE MOJEJIM C HCIOJIb30BAHMEM ammnapara ajireOpsl,
VHTEPIPETUPOBATH NIOJyYCHHBIN PE3yJIbTAT.

DOyHkuHuU U rpapuku:

CTpOUTh TpaUKM KOMIMO3UIUN (PYHKIMNA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3UILIUU ABYX (PYHKIIHIA;

CTPOUTb TI'E€OMETPUYECKHE 00pa3bl YypaBHEHUHI M  HEpPABEHCTB Ha
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOZHO OMEpPUPOBATH MOHATUAMH: TPAPUKH TPUTOHOMETPUUYECKUX
byHKIINH;

OPUMEHATh (QYHKIUM Ui MOJCIHUPOBAHMS M HCCIENOBAHUS pPEaJIbHBIX
IIPOLIECCOB.

Havyana MareMaTH4eCcKOro aHaJIn3a:

UCIOJIb30BaTh MPOU3BOIHYIO JUISl UCCIEN0BaHMs (DYHKIIMM HAa MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbllIee U HAaUMEHbIIEE 3HAUE€HUsI (PYHKIIMM HENPEPhIBHON Ha
OTpE3KE;

WCIIOJB30BaTh NPOU3BOAHYIO JUIS HAXOXKACHUS HAWIIY4dIlIEr0 pPELICHUs B
INPUKIAIHBIX, B TOM 4YHUCJIE€ COLHMAIBHO-JKOHOMMYECKHX, 3ajadax, I
ompezeNieHus: CKOPOCTH M YCKOPEHHs Ipolecca, 3aJaHHOro (opMynod win
rpaduKom;



CBOOOMHO ONEpHUpPOBAaTh TIOHATUSAMHU: TEpBOOOpa3Hasi, OMPEACIEHHBIN
WHTETpaJI, HAXOJWUTh TEPBOOOpa3HbIC JIEMEHTAPHBIX (DYHKIMHA W BBIYUCIATH
uHTterpai no gpopmysne Hetotona-JIeitbnuna;

HAXOJUTh TJIOMAIHN TUIOCKUX (PUTYP U OOBEMBI TEJT C TOMOIIBI0 HHTETPAIIA;

UMETh TPEJCTAaBICHUE O MaTEMaTHYECKOM MOJCIUPOBAHUU HA TMPUMEPE
cocTaBiieHus qu¢depeHIranbHbIX YPaBHCHUM;

pemaTh MPUKIAJHBIE 33aJa4d, B TOM YHCJIE COLMAIHHO-DKOHOMUYECKOTO |
(bu3NYECKOTo XapakTepa, CpeICTBAMU MAaTEMaTHYECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Konrtpoabsnbsie IIpakTnueckue
n/n NMPOrpamMMsl Bcero o0pa3oBaTe/bHbIC
padoThI padoTsbI
pecypcsl
MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIL https://resh.edu.ru/
1 MHorowiensl. PaninonansHble ypaBHEHUS U 24 1 bubanorexa HOK
HepaBeHCTBA. CHCTEMBl IMHENHBIX https://m.edsoo.ru/
YpaBHEHUU https://fipi.ru
https://resh.edu.ru/
) @Oynkiun u rpapuku. CreneHHas QyHKIUS C 12 1 bubmmoreka [IOK
LIEIBIM [TOKA3aTeIeM https://m.edsoo.ru/
https://fipi.ru
https://resh.edu.ru/
3 Apudmerndeckuil KOpeHb N-0i CTENEeHH. 15 1 bubnuoreka [IOK
HppauunonaibHble ypaBHEHUS https://m.edsoo.ru/
https://fipi.ru
https://resh.edu.ru/
4 [TokazarenbHast pynkius. [TokasarenbHble 10 1 bubnumoreka [IOK
ypaBHEHUS https://m.edsoo.ru/
https://fipi.ru
https://resh.edu.ru/
5 Jlorapudmuaeckas GyHKIHS. 13 1 bubnnorexa [HOK
Jlorapudmuueckue ypaBHEHUS https://m.edsoo.ru/
https://fipi.ru
6 TpuroHomeTprudecKue BIPAKEHUS U 2 1 https://resh.edu.ru/
ypaBHEHUS bubmmoreka [JOK



https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://fipi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://fipi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://fipi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://fipi.ru/
https://resh.edu.ru/
https://m.edsoo.ru/7f424c12
https://fipi.ru/
https://resh.edu.ru/

https://m.edsoo.ru/
https://fipi.ru

ITocnenoBarenbHOCTH U MPOTPECCUU

10

https://resh.edu.ru/
Bbu6nmuoreka [JOK
https://m.edsoo.ru/
https://fipi.ru

HenpepsiBabie pynkuuu. [IponzBoanas

20

https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
https://fipi.ru

[ToBTOpenue, 0000IIEHNE, CUCTEMAaTH3AIUS
3HaHUHI

https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
https://fipi.ru
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11 KIIACC

Ne
n/n

HaumeHoBaHue pa3/iejioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoTsI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

HccnenoBanue QyHKIHHA ¢ TOMOLIBIO
IIPOU3BOHOMN

22

https://resh.edu.ru/
Bbu6nmuoreka [JOK
https://m.edsoo.ru/
https://fipi.ru

[TepBooOpazHas 1 UHTETPA

12

https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
https://fipi.ru

I'paduxu TPUrOHOMETPUUECKUX (DYHKITHA.

TpuronomeTpuueckrue HEpaBeHCTBA

14

https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
https://fipi.ru

WppanmonanbHble, MOKa3aTelbHbIE U
JorapuMuUecKre HepaBeHCTBa

24

https://resh.edu.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/
https://fipi.ru

KomiuiekcHble yncia

10

https://resh.edu.ru/
Bbu6nmuoreka [JOK
https://m.edsoo.ru/
https://fipi.ru

HarypanbHsle u niensie yucna

10

https://resh.edu.ru/
Bbu6nmmoreka [JOK
https://m.edsoo.ru/
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https://fipi.ru

CucreMbl palliOHaIbHBIX, UPPALMOHATBHBIX

https://resh.edu.ru/

MOKa3aTeIbHBIX U JTOTapU(PMUUECKUX 12 1 bubmorexa HOK
. p https://m.edsoo.ru/
YPaBHCHHIH https://fipi.ru
https://resh.edu.ru/
Bbu6nmmoreka [JOK
3agayu ¢ mapaMeTpaMmu 16 1 hitps://m.cdsoo.ru/
https://fipi.ru
https://resh.edu.ru/
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 ) Bbu6nmuoreka [JOK
3HAHHUH https://m.edsoo.ru/
https://fipi.ru
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