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Yuciaa v BIYMCICHUA

Panmonaneupie umcia. OOBIKHOBEHHBIE W JCCSATUYHBIE IPOOH, MPOIICHTHI,
OeckoHeuHble mepuoanueckue npodu. I[lpumenenue npobeit W MPOIEHTOB IS
pelIeHus IPUKIaJHbIX 3a7a4 U3 Pa3JINYHbIX OTpAciel 3HAHUWM U PEANIbHON KU3HH.

JleiicTBUTENBHBIE 4YHMCIA. PanuoOHaJIBHBIE W UPPALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanMu € JICWCTBUTENBHBIMU  4YuciaaMud.  Moayib
JEUCTBUTEIILHOTO YHUCIIA U €ro cBoMcTBa. [IpnOnmx€HHbIE BBIYKMCIICHUS, TPABUIIA
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTAaTa BBIUYMCICHHMN.

Crenenp ¢ 1nensIM nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOJAIIEH (POPMBI 3alIMCH IEHCTBUTENBHBIX YUCEN JIJIS PEIIEHUS TPAKTHYECKUX
3a/1a4 U MPEACTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHbp C palUMOHAIBHBIM II0OKAa3aTEIeM U €€ CBOWCTBA, CTENEHb C
JEACTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm uymucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHbIE
Jorapu(Msl.

CHHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMs. PaBHOCWUIIBHBIE YpaBHEHMS M ypaBHEHHS-CIEACTBUA. HepaBeHCTBO,
pelIeHre HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYICHbl OT OJHOW MNEpeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOIOWJIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMU
koapurmentamu. Teopema Buera.

[TpeoOpa3oBaHus YHCIOBBIX BBIPAXKEHUMN, COJEPIKAIIMX CTETICHU U KOPHHU.

HppauroHansHble ypaBHEHMUS. OcCHOBHBIE METOBI peLIeHus
VPPALMOHATIBHBIX YPaBHEHUIA.

[lokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbI PELICHHS IOKAa3aTEIbHBIX
YPaBHEHHUM.

[IpeoOpa3zoBaHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.



Jlorapudmmueckue yYpaBHEHHUS. OcCHOBHBIE METO/IbI perieHus
Jorapu(pMUUECKUX YpaBHEHHI.

OcHoBHbIE TPUTOHOMETPUUYECKUE dbopMyIbI. [Tpeobpa3zoBanue
TPUTOHOMETPHUYECKUX BBIPAKEHUN. PellleHre TPUrOHOMETPUYECKUX YPAaBHEHUIA.

Pemienne cucrem JNMHEWHBIX ypaBHEHWH. MarTpuiia CHUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENs ISl PEIICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIAagHBIX 3a4a4 C I[OMOULIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHMU. lcciaegoBaHne TMOCTPOEHHOM MOJEIUA C
MTOMOIIBIO MaTPHI] U ONPEIEITUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTYallMd C IMOMOIIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHOMN
YKU3HU.

@OyHKuMU U rpadpuku

®yHkus, crnocoObl 3amaHus (QyHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Komno3zummss @yukuuii. I'papuk  yHkmu. DneMeHTapHble MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OO6unacThb ompeneneHuss 1 MHOKeCTBO 3HaueHud (ynkumu. Hymu yskium.
[TpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe (pyHKIMH. [leproauyeckue
¢ynkuud. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
¢ynkun. Hanbonpiiee n HauMeHblllee 3Ha4eHUsI (PYHKIIUN HA IPOMEKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast u Jjorapudmuyeckas (GyHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMIA 715 pelIeHUs] YpaBHEHUM.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCAaX M SBICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Hauvaja MaTeMaTH4eCcKOro aHajn3a

ITocaenoBaTelIbHOCTH, CHOCOOBI 3alaHUsl IOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTU4eCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TreOMEeTpUYECKON
MPOTrpeCCUU. JINHENHBIM U 3KCIOHEHIHATBHBINA POCT. Uncio e. @opmyia CI0KHBIX



MpOLEHTOB. VCronp30BaHWE MPOrpecCHM Ui PELIEHUS PEANbHBIX 3aJad
MPUKIAJHOTO XapaKTEepa.

HempepeiBable ¢GyHKIIMM W WX CBOWCTBA. TOUYkW paspbiBa. ACHMITOTHI
rpadukoB ¢yHkumii. CBolcTBa (QYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUIsl PELICHHS HEpaBEHCTB. l[IprMeHEHHe CBOWCTB HEMPEPBIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpasi mpousBoaHbIe PpyHKITMU. OnpeaeneHrne, reOMETPUICCKUN 1
(bu3MYecKuil CMBICI TPOU3BOAHON. YpaBHEHUE KacaTeabHOU K Tpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MPOU3BEJCHUS, YACTHOTO U KOMITO3UIIUU (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, Omepaluyu HaJ MHOXKECTBAMU M HUX CBOWCTBa. [lnarpammbl
Oiinepa—Benna. IlpumeHeHHe TEOPETHMKO-MHOXKECTBEHHOTO — ammapara s
ONMCAaHUSl PEAJIbHBIX IIPOLIECCOB MU SBJICHUW, NPU PELICHUM 3a4a4 W3 APYTUx
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOrO OOBEKTA, CIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCHUIIBHBIE YPABHECHUS.

11 KJIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oOiiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkiauaa 1uist pemeHus
3aJlay B LEJbIX YHACTAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeThdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHr u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YKCEN JIs PEIICHUS (PU3HUYECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa M COBOKYIHOCTb YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYMHOCTEH palMOHAJIbHbIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3a/Jad U3 PazIUYHbIX OO0JacTell HayKu M peabHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne meTonbl pelieHHs ypaBHEHMM W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4ecKOro aHajamnsa

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMymbl.  Haxoxkaenue  HauOonblIero W HAaMMEHBUIETO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKICHUS HAWIY4dIEero pEIICHUs B
NPUKIAJAHBIX 3aj]adyax, JUIsl OIpPEIENICHHsT CKOPOCTH M YCKOPEHHMsS Ipolecca,
3aJIaHHOTO (HOPMYJION UK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
ornpenenéHHoro nuTerpana no gopmysne Hoetotona-JleliOnuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpaxaaHCcKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMUA 00YUaIOIIEerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  WJIE€HAa  POCCHUHCKOr0  OOINecTBa,  MNPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBICHUH,
MpoLeyp TPaKJaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMEeHHUe



B3aMMOJICHCTBOBAaTh C COIMAJbHBIMU HWHCTUTYTaMM B COOTBETCTBHUM C UX
GYyHKIHUSIMY ¥ HA3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHUCKON TPAXKITAHCKON HUIEHTUYHOCTU, YBAKEHHS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE JTUX JOCTIDKCHHM B JAPYTUX HAyKax, TEXHOJOTHAX, chepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pOCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KCHUM HAyKH W JEATEIBHOCTBIO YYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOPMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHI U
OTIIbIXa, peryispHas (uU3N4ecKas aKTUBHOCTH), (U3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJOIIO0Us, HHTEpeC K
pa3nmuuHbiM  cepam  TPOPECCUOHATIBHOW  JIEATEIbHOCTH,  CBS3aHHBIM €
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccur W peanu3oBbIBATH COOCTBEHHBIC IKHU3HEHHBIC TIUIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUuyeckoMy  OOpa3oBaHUI0O U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYECKOTr0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpbl, TIOHMMAHUE BIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATBHOM
Cpebl, OCO3HaHUE II100AIBHOTO XapaKTepa YKOJIOTHUECKUX MPo0JIeM, OpUeHTAIUS
HAa TIPUMCHEHHE MATeMAaTHYECKUX 3HAHWM JUIsl penieHus 3agad B 00JacTu
OKpY’)Kalolel Cpelibl, IJIAHUPOBAHHE IIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCIICICTBUU [T OKPYIKAIOILIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, TMOHWMAaHUE



MaTeMaTHYeCKON HayKd Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHA M 3HAYUMOCTM JUIA PA3BUTHSA LMBWIM3ALMUH, OBJIAJACHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYECKOM KyJIbTypOM KaK CpEICTBOM IIO3HAHUSA MHDA,
TOTOBHOCTb OCYILECTBIIATh IPOEKTHYIO U HCCIEAOBATENbCKYO JIEATEIBHOCTD
VHIUBUAYAJIBHO U B TPYyIIIIE.

METAINPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE el CTBUSA

Bba3oBble Jjoruueckue JeMicTBUA:

BBISBJISITh M XapaKTEpPU30BaTh CYIECTBEHHbIC MPU3HAKK MaTEMaTHUUYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KiIaccu(puKaiuy,
OCHOBAHUS JIJIs1 000OIIEHUS M CPAaBHEHUSI, KpUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIUpPOBATH U  NPEOOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (¢akTax, JaHHBIX, HAOJIOJACHUSAX WU YTBEPXKICHHIX, MpeajiaraTb KPUTESPUHU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHIA;

JieJIaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMAaTHYECKUX YTBEPKACHUM
(IpsiMBbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apryMEHTAIIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>KJICHHUS U BBIBO/IBI;

BBIOMpATh CMOCOO pelieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4€ToM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUCB).

ba3oBble ncciienoBarTe/bCKue 1eCTBUA:

WCIIOJIB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (OpPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHCHHE;

MIPOBOJIUTh CAMOCTOSITEJIbHO CIIJIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIICTOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYECKOro 00ObEKTa, SIBJIICHMUS, MPOIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SIBJICHUSMHU, MPOIECCAMU;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBEAEHHOTO  HAOIONCHMS, HCCIECJIOBAHUSA, OICHUBATH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKKE BBIIBUTaTh
MIPETOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora c nundopmanueii:



BBISBJIATH JeUIUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAUMBIX Ui OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMALIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHATU3UPOBATD,
CHCTEMAaTH3HpPOBaTh W WHTEPHPETHUPOBATh HHMOPMAIMIO PA3IUYHBIX BUAOB U
¢dbopmM npencraBieHus;

CTPYKTYpUpPOBaTh WMHGOPMAIMIO, MPEICTaBIATh €€ B Pa3IUYHbIX (opmax,
WLUTIOCTPUPOBATH TpaduvecKH;

OLICHUBATh Ha/I&KHOCTD uHpOpMaLUn o CaMOCTOSITEIIBHO
c(OpPMyYITHPOBAHHBIM KPUTEPHSIM.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1eiCTBHA

OOwmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CYKICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IMCBbMEHHBIX TEKCTaX, /aBaTh IMOSCHEHUS M0 XOAY PELICHMS 3aJayH,
KOMMEHTHPOBATH IOJYyYECHHBIN PE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOUCK
pEelIeHNs, COIOCTABIATh CBOM CYXACHUSA C CYXKICHUAMH APYIMX YYaCTHHKOB
nuanora, oOHapyKMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(GopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHMUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, dKCIIEPUMEHTA, UCCIEA0BaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3aaay
MPE3EHTAlMN U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA

Camoopranusanus:

COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1a4i, BRIOUpATh CIIOCOO pelIeHus C
y4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BApUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBLHBIN HHTEJJICKT:

BJIAJE€Th  HAaBBIKAMHM  TO3HABATENBbHON  pedieKCHud KaK  OCO3HAHMS
COBEPILIAEMBIX JACHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJbTATOB, BIAJAECTh
crnocob0aMy CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca W pe3yibTara pelieHHs
MaTeMaTHUYECKOHN 3aJ1auM;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUM 3a7a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JaHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHITH MPUIHHBI
JOCTUKEHUS WJIM HEAOCTHUKEHUSI Pe3yNIbTaToOB ACSITebHOCTH, HAaXOAUTh OLIHOKY,
JaBaTh OLEHKY IPHUOOPETEHHOMY OIIBITY.



CoBMmecTHAas 1eATEIbHOCTD:

MOHUMATh M HCIOJH30BaTh MPEUMYINECTBA KOMAHAHOW W WHAWBUIyTBHON
paboThl mTpU pemeHnH YYeOHBIX 3a7ad, NPUHUMAThL II€Ib COBMECTHOU
JESTEIIBHOCTH, TUTAHUPOBATh OPTaHU3AIIMI0 COBMECTHOW pabOTHI, paclpenesisTh
BUIBI paboOT, IOTOBapUBATBCA, OOCYXAATh TpOIecC M pe3yiabTaT paboTHI,
0000111aTh MHEHUS HECKOJIBKHUX JIFOJIEH;

y4acTBOBaTh B TPYNMOBBIX (opMax paboTel (0OCYXIeHHS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» H WHBIC), BBHIMOJIHATH CBOIO YacTh pabOTBl W
KOOPJAMHHUPOBATh CBOM JCHCTBHS C JPYTHMH WICHAMH KOMAaH[bI, OIEHUBATH
Ka4yeCTBO CBOETO BKJIaja B OOMIUI MPOAYKT MO KPUTEPHUSM, CHOPMYINPOBAHHBIM
YY9aCTHHUKAMHU B3aUMOJICHUCTBHSI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIICAYIOIINE
IPEIMETHBIE PE3yJIbTAaThl MO OTACJIBHBIM TeMaM pabodeil mporpaMMbl y4e€OHOTrO
Kypca «AnreOpa u Hadyajla MaTEMaTUYECKOI0 aHaIUu3a»:

Yuciaa 1 BBIYUCTCHUSA:

CBOOO/IHO OIEPUPOBATh MOHATHUAMM: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JIpoOb, TMPOLEHThI, HWPPALMOHATIBLHOE YHCIO, MHOXECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOIYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHSATh JIpOOM M TPOLEHTHI JUIsl DPEIICHUs NPUKIAJHBIX 3a/ad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUM U PEaJIbHOW KU3HU;

MPUMEHSTH MPUOTMKEHHBIC BBIYUCIICHUS, TTpaBUila OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCIICHUN;

CBOOOJHO OMNEpHUPOBATH TOHSITHEM: CTENEHb C MEJbIM IOKa3aTeseM,
MCIIOJIb30BaTh MOAXOIALTYI0 (OPMY 3allCU JEHCTBUTENBHBIX YUCEI JIJIsl PEILCHUS
MPAKTUYECKUX 3a/1a4 U MPECTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypajabHOU
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJTHO OIEPUPOBATH TMOHATUAMH: JIOTapu(M YwKcIa, AECATHYHBIE W
HaTypaJbHBIC JIOTApUDMBL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATHUSIMH: aPKCUHYC, APKKOCUHYC U apKTAaHI€HC YKMCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITUSIMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,



OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUs PALUOHAIBHBIX MU JPOOHO-
paUMOHAIBHBIX YpPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPaBEHCTB;

CBOOO/IHO OIEpUpPOBaTh IMOHATHUSMHU: MHOIOWIEH OT OJHON NEepEeMEHHOM,
MHOTOYWJIEH ¢ MLeJbIMH KO3(p(ULIUEHTaMH, KOPHM MHOIOYJI€Ha, IPUMEHATH
JIeJIEHMEe MHOTOWIEHA HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOIHO ONEpUPOBATH MOHATUSAMU: CHCTEMA JIMHEHHBIX YypaBHEHUH,
MaTpulla, ONpPENENUTEdb MaTpUllbl 2 X 2 W €ro TEeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMNpeAenuTens 2 X 2 JUisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATh ONPEACIUTENN JUIsl PEIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHUM,
MOJICJIMPOBATh PEaJbHbIE CUTYalluH C MOMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C IOMOULIbI0 MaTpUl] U OIpEAeIUTEINIEH,
MHTEPIPETUPOBATH NIOJyUYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHHMS
BBIPAKEHU;

BBIIIOJIHATH MPE0OPa30BaHUs YHCIIOBBIX BBIPAXKEHUH, COEPKAIINX CTENEHH C
palMOHAIBHBIM [T0KA3aTENIEM;

UCITIOJIB30BATh CBOMCTBa norapumMoB JUISL npeodpazoBaHus
Jorapu(pMUYECKHX BBIPAKECHHUI;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTeJbHbIE U
Jorapu(pMHUECKUEe YpPaBHEHUS, HAXOAUTh UX PELICHUS C IOMOILBIO PABHOCHIIBHBIX
NIEPEXO0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpHUUYECKHE (GOPMYJIIbI JUIsl TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKECHHI;

CBOOOJHO OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOOXOAuMble  (OpPMYJbl Ul  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHblE CUTyallMd Ha S3bIKE anreOpbl, COCTaBIATh
BBIDAKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEJH C UCTIOIb30BAHUEM alllapaTa aiareopsbl.

DYyHKIUHN U TPAPUKHU:

CBOOOJTHO ONEpPUPOBATHh MOHITHUAMU: (DYHKIIHS, CIOCOOBI 3aaHusl (DYHKIIHH,
B3aMMHO O0OpaTHble (QPYHKIUHU, KOMMO3MIMUSA (QYyHKUMHA, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIUI;

CcBOOOIHO OIEpUPOBaTh MOHATUSAMHU: 00JACTh OMPEAEICHUS U MHOKECTBO
3HaYeHUN QPYHKINUU, HYJIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATHSAMH: UETHBIE M HEUETHbIE (DyHKUUH,
nepuoInyecKkue (PyHKIIMU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBbI U
MUHUMYMbI (DYHKIIMM, HaumOoJiblliee M HauUMEHbllee 3HaueHue (YHKIMH Ha
IIPOMEKYTKE;



cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypaldbHBIM U
HENbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMHM C HATYpPaJbHBIM U LEJIbIM
nokasarenemM, rpa@uk KOpHs N-0il CTemeHH Kak (PyHKIHUH OOpaTHOW CTENEHHU C
HaTypaJIbHbIM I10Ka3aTelleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAs, KBaJpaTU4Has U ApOOHO-IMHEWHas
(GYHKIMH, BBITIOTHATH JIEMEHTAPHOE HCCIIE0BAHUE U IOCTPOCHHUE UX TPAPHUKOB;

cBOOOZIHO OMEpPHUPOBATh MOHATHSIMH: IOKa3aTelabHas M JorapudmMuyeckas
(GYHKIMM, UX CBOMCTBA M TrpaUKH, MCIONB30BaThb MX TpadUKHU ISl PELICHMS
YPaBHCHUM;

CBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OTpe/ieNieHue TPUTOHOMETPHUUECKHUX (DYHKIUI YMCIOBOTO apTyMEHTa;

UCIIONB30BaTh rpaduku GyHKIUN JUId  HCCIEAOBAaHUSA TPOIECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIPAXaTh (HOPMYJIaMU 3aBUCIMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCcKOro aHaJIu3a:

CBOOOJHO OMNEPHUPOBATh MOHATHAMU: apuMeTHdecKass U TeOMeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reOMeTpUUecKasi Mporpeccus, TMHEHHBIA U
HKCIOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOTPECCUM JJIA PELICHUS peajJbHBbIX 3aJad MPUKIATHOTO
XapaKkTepa;

cBOOO/IHO ONIEPUPOBATh MOHATUAMU: NTOCIEN0BATENBLHOCTD, CIOCOOBI 3a/JTaHUS
IIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYECHHBIE IIOCIEAOBATEIBHOCTH,
IIOHMMAaTh OCHOBBI 3apOXKIACHUS MAaTEMaTHYECKOro aHajlM3a KakK aHalIu3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO ~OMNEPUPOBATH MOHATUSMHU: HENpPEpPbIBHbIE (PYHKUIUU, TOUYKH
paspsiBa rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka GyHKINH;

cBOOOIHO OIEpUpoOBaTh MOHATHEM: (GYHKIUsS, HENpepbIBHAs Ha OTpE3KE,
IPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIUH AJI PELICHUS 3a/aY;

CBOOOJHO OINEpPUPOBATH MOHATUSIMHU: TIEpBasi W BTOpPas MPOU3BOJHBIC
(GbyHKUMH, KacaTellbHas K rpaduKy QyHKINY;

BBIYKCIIATH [TPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3HIIMU
IByX (YHKIUH, 3HaTh MPOU3BOJIHBIEC AIEMEHTAPHBIX (PYHKIINIA;

UCIIOJIb30BaTh TF€OMETPUUECKUN M (DU3UYECKUH CMBICT MNPOU3BOJHOM s
peuieHus 3aaay.

MHoKecTBa M JIOTHKA:

CBOOOZIHO  OMNEpUpPOBaTh  TMOHATUSIMU:  MHOXKECTBO, OMNEpaluud  Hal
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]]a4 U3 APYTUX YUYEOHBIX MTPEIMETOB;



CBOOOJTHO OIEPUPOBATH TMOHATHUSMH: OIPEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO O0BEKTA, TOKA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K xonmy oOywyenus B 11 kiacce oOydyarolmuics TOJYYUT CIEIYIOLIUE
MpPEAMETHBIE PE3yJIbTAaThl IO OTACIBbHBIM TeMaM paboued mporpamMmbl y4eOHOTO
Kypca «AnreOpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJHO OMEpUPOBATh TMOHATUSIMHU: HATypalbHOE M 1EJI0€ YHCIIO,
MHOJKECTBA HATYPAJIBHBIX M LEIBIX YUCEJ, UCIOJIb30BaTh IPU3HAKU JIEIUMOCTU
uenbix yucen, HOJl 1 HOK HaTypallbHBIX 4McCen sl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa IO MOJYJIIO, 3alUChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOOJTHO OINEpUPOBATh MOHATHUAMH: KOMILIEKCHOE YHCIO M MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTaBIIATh KOMILIEKCHBIE YMCIIa B alreOpandeckoud u
TPUTOHOMETPUUECKON (Popme, BHITIOMHATH apu(METHUECKUE ONEpaIlUi C HUMH U
n300paxaTh Ha KOOPJUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: HUPpPAIIMOHAIIBHBIC, TMOKa3aTelIbHbIE U
Jorapu@MUUYEcKe HEPaBEHCTBA, HAXOJUTh WX PEHICHUS C  MOMOIIBIO
PaBHOCHUJIBHBIX MTEPEXO/IOB;

OCYHIECTBJIATh OTOOpP KOpPHEW TMpU pEUIEHUU TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJTHO OIEpUPOBATh TMOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSIThL  HEOOXOIUMBbIE  (QOPMYJbI  JJIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMa U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYIHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUUECKUX YPAaBHECHUN U HEPABEHCTB;

peuiaTh paloHaIbHbIE, VMppaluOHAIBHBIE, MOKa3aTeIbHbIE,
jJorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIY U apaMeTphbl;

MPUMEHSITH TpauuecKue METOIbI JIJIsl PEIICHUS] YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3aJ]1a4 ¢ MapameTpamu;

MOJICIUPOBATh peajbHBIE CHUTyallMM Ha S3bIKE anreOphl, COCTABISTH
BBIPAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHCTEMBI [0 YCIOBHUIO 3aJ1a4H,
WCCJIEIOBAaTh TOCTPOCHHBIE MOJIETH C HCIOJIh30BAHUEM allfapara aireOpsl,
MHTEPIPETUPOBATH OJTYUCHHBIN PE3YJIbTAT.

DyHKIUHN U TPAPUKU:



CTpOUTHh TpaduKU KOMMIO3UIMU (YHKIHH C TOMOIIBI0 3JIEMEHTapHOTO
UCCJIEIOBAaHMSI U CBOMCTB KOMITO3ULIUU ABYX (DYHKIIHIA;

CTPOUTh TE€OMETPUYECKHE O00pa3bl ypaBHEHWH U  HEPABEHCTB HA
KOOPJMHATHOM IUIOCKOCTH;

CBOOOZIHO  ONEpPUPOBaTh MOHATUSAMHU: TpaUKH TPUTOHOMETPUUYECKHUX
byHKIINN;

OPUMEHATh (QYHKIMH JJI1 MOJCIHUPOBAHUS M HUCCIECIOBaHHUS pealbHBIX
IIPOLIECCOB.

Havyasa MmaTeMaTH4eCKOro aHaJIn3a:

UCIIOJIb30BaTh NPOU3BOIHYIO JUISl UCCIIEI0BaHUS (DYHKIIMM HAa MOHOTOHHOCTb
Y DKCTPEMYMBI;

HAXOAWTh HanOoJblllee U HAaNMEHbIIIee 3HAUCHUS (PYHKIIMHM HEMPEpPHIBHON Ha
OTpE3Ke;

UCIIOIb30BaTh IMPOU3BOAHYIO JUIA HAXOXKACHUSA HAWIIy4dlllero pELICHUs B
NPUKIAJHBIX, B TOM 4YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONIPENIENICHUS] CKOPOCTH M YCKOPEHHUs IpoLEecca, 3aJaHHOro (GOopMysIod Wiu
rpapuKoMm;

CBOOOZIHO ONEpUPOBATH MOHATUSAMHU: IE€pBOOOpa3Has, ONpeAeTIEHHBIN
UHTETpaJl, HAXOJUTh MEPBOOOpa3HBIE AIIEMEHTAapHbIX (YHKUMH M BBIYHUCIATH
uHTerpai no gopmyne Herotona-Jlelonuna;

HAXOJUTh IJIOLIAAHN MIIOCKUX (PUTYp U OOBEMBI TEJ C TOMOILIBIO HHTETPaa;

UMETh IIPEACTABICHUE O MAaTEMATUYECKOM MOJECIMPOBAHUM Ha IPUMEPE
cocraBieHus 1 pepeHaIbHbIX YpaBHEHUM;

pelars NPUKIAAHbIE 3a4a4d, B TOM YHUCJIE COLMAIBHO-3KOHOMUYECKOIO U
(U3MYECKOT0 XapaKTepa, CPEACTBAMU MATEMAaTUYECKOTO aHAIN3a.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne  HammenoBaHue
(uudgposrbie)
n/ pa3jiejioB U TeM Bcer = Konrpoapnsl  IIpakrnyecku
o0pa3oBaTe/ibH
1| NMporpamMmbl 0 e padoThl e padoThI

ble pecypchl

MHOKECTBO
JEUCTBUTEIIHLHBIX
YHCell.
MHoOTO0YJIeHEI.

1 PannonannHblie 24 1
yYpaBHEHUS U
HEpPAaBEHCTBA.
CHcTeMBbl JTMHEHHBIX
yYpaBHEHUN




DyHKIMU U
rpaduku.
CreneHHas
GYHKIHS C IIETTBIM
MOKa3aTejieM

Apudmernueckuit
KOpEHb N-0i
CTETEHH.
UppanmonansHbie
ypaBHEHUS

IlokazarenpHas

byHKIIHS.
ITokazarennHble

ypaBHEHUS

12 1

15 1

10 1

Jlorapudmmueckas
GyHKIUS.
Jlorapudmuueckue
YpaBHEHUSA

18 1

Tpuronomerpuueck
Y€ BBIPAKEHHUS U
YpaBHEHUS

22 1

IlocienoBaTenbHOCT
U ¥ TIPOTPECCUH

HenpepriBabie
GyHKIHH.
IIpousBoaHas
IToBTOpEHNME,
000011IeHME,
cucTeMaTu3alus
3HAaHUU

10 1

20 1

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

11 KJIACC

136 10

Ne
n/
I

HaumenoBanue
pa3aesioB M TeM
MPOrpamMmmbl

HUccnenosanue
byHKuui C
MTOMOLIBIO
MIPOU3BOAHON

KoaunuecTBo yacoB

Bcer
0 e padoThl

22 1

KonTpobHbI

IIpakTHYecku
e padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibH
ble pecypchl



[TepBooOpa3nast u
UHTErpaj

12

I'padpuxu
TPUTOHOMETPUYECKU
3 X (pyHKIHA.
Tpuronomerpuueck
Y€ HEpAaBEHCTBA

14

Hppanuonanbusle,
[IOKa3aTeNbHbIE U
norapudmuueckue
HEPABEHCTBA

24

KomimnekcHrie
quciia

Harypanbnsie u
LeJIbIE YNCIIa

10

10

Cucremsl
palMOHAJIbHBIX,
UppalMOHATIbHBIX
HOKa3aTeIbHbIX U
J0rapupMHUECKUX
YpaBHEHUU

3amgauu ¢
napaMeTpamu

12

16

IToBTOpEHME,
00001IeHNE,
cUCTEeMaTH3aIus

3HAHUH

16

OBIIEE KOJIMYECTBO
YACOB I10
[NPOTPAMME

136

10
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