MyHununanpHasi aBTOHOMHAsI 00111e00pa3oBaTelibHAs OpTaHU3AIHS CPEIHSIS
o0mreo0pazoBarenpHas MKoJa ¢ YrIyOJIeHHBIM H3Y4eHHEM OTACNbHBIX peameToB Nel 1

«IIpunsATO»: «Corjiacopano»:
IIIxonpHOE METOAUUYECKOE
o0beaunenue N3

ITpotokomn Nel ot 30.08.2024 r.

3aMecTUTENh AUPEKTOPA
BecconoBa A.A.

IIpuioxkenue k OOII COO

Pabouass nporpamMmma y4yeOHOIro npeamera
«AJiredpa 1 Hayaj1a MATEMATHYECKOI0 AHAJIU3A»
(yriy0JieHHbIN YPOBEHb)

10-11 kaaccwl

ExarepunOypr
2024



Pabouas nporpamma yueOHOro npeameta «Anredpa u Hadalla MaTeMaTUYECKOTO
aHaJIu3a» cocTaBlieHa Ha ocHOBaHMM aeicTByromero @I'OC COO, PenepanbHOM
paboueil mporpamMmel ydyeOHOro npeaMera «Anredpa M Hayajla MaTeMaTHYeCKOro
aHanuza» c yuérom Paboueil mporpammel BocnuTanuss MAQOY COIIl Nell wu
aBisiercs npunoxenuem kK OOIT COO MAOY COIII Nel 1

COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIE U JICCATUYHBIC JPOOU, MPOIICHTHI,
OeckoHeuHble mnepuoanyeckue apodu. [Ipumenenue npobeil U MPOLEHTOB IS
pellIeHus MPUKIAIHBIX 33/1a4 U3 pa3InYHbIX OTPACIIC 3HAHUW U pealibHOU KU3HMU.

JlelicTBUTENbHBIE 4MCla. PalMoHalbHbIE W HPpPALMOHAIBHBIE YHUCIA.
ApudmeTndyeckue  omnepanuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JIEWCTBUTEIIFHOTO YHUCia U ero cBoucTBa. [IpuOnmxkEHHbIC BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUI.

Crenenp ¢ 1mensiM nokazateneMmM. buHom HbroroHa. Hcenonbs3oBaHue
noaxojsiel GopmMbl 3aMUcH TEUCTBUTEIBbHBIX YUCEN JIJISl PEIICHUS TPAKTUYECKUX
3a71a4 U NPEJCTABJICHUS JAHHBIX.

ApudmeTnyeckuii KOpeHb HATypaJbHOM CTENEH! U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeJeM M €€ CBOWCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTEJIEM.

Jlorapudgm umcna. CpoiicTBa norapudma. JlecsiTUUHbIE W HaTypaibHbIC
Jorapudmel.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC,
APKKOCUHYC U apKTaHT€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHMS M YpaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METO/BI PEIICHUS HETbIX U APOOHO-PAMOHATBFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOrOYJICHBl OT OJHOW MEpPEMEHHOM. JlemeHue MHOTroWwIeHa Ha
MHOTO4JIEH C ocTaTKOM. Teopema besy. MHorowiensl ¢ nenbiMu Ko3hpuuueHTamu.
Teopema Buera.

[TpeoGpa3oBaHus YUCITOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HNppaunonanbHbie YpaBHEHUS. OcCHOBHBIE METOIbI pelieHus
MPPALUOHAIBHBIX YPaBHECHUM.



IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHHS MOKA3aTEIbHBIX
YpPaBHEHUH.
[IpeoGpa3zoBaHue BBIPAXKEHU, COACPHKAIINX JOrapHUPMBI.

Jlorapudmudeckue ypaBHCHHUS. OcHOBHBIE METOIbI pEIICHHSI
JorapuMHUUYECKUX YPaBHCHHM.
OcHOBHbIE TPUTOHOMETPUUECKHUE bopmyIbL. [IpeobpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHUN. PellieHre TpUroHoMETpUYECKUX YPaBHEHUN.

Pemienue cucrteM nMHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JUHEUHBIX
ypaBHeHUI. OnpeennTens MaTPULIBI 2X2, €r0 TeOMETPUIECKII CMBICI U CBOMCTBA,
BBIYUCIICHHE €r0 3HAYCHUs, NMPUMEHECHUE OMPEACIUTENS NIl PEIICHUS CHUCTEMBI
JUHEWHBIX ypaBHEHUU. PerieHne MNpHUKIAIHBIX 3aJa4 C IOMOIIBI0 CHUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenqoBanue noCTpOEHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIECIIUTEIICH.

[locTpoeHne MareMaTHYECKUX MOJENEH peaqbHOM CUTyallMH C MOMOIIbIO
ypaBHEHUI W HepaBeHCTB. [IpuMeHEHHME ypaBHEHWH W HEPABEHCTB K PEHICHHUIO
MaTeMaTUYECKUX 337124 ¥ 3a]1a4 U3 Pa3IMIHBIX 001acTell HAYKH U PeasTbHOM )KU3HHU.

DyHKIUHN U TPAPUKHU

OyHKIMsA, crnocodbl 3agaHus QyHkiuu. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yakumii. 'padux ¢GyHKIuu. DaeMeHTapHbIe NpeoOpa3oBaHUS
rpaduKoB GyHKITUH.

OO6nacTe ompeneneHus] 1 MHOXKECTBO 3HaueHu ¢yHkumu. Hynmu dyHKIuu.
[TpomexyTku 3HaKonocTostHCTBA. YUETHBIC M HeuéTHbIe GyHKIMH. [lepuoguyeckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHHHUMYMBbI
¢byakuuu. Hanbospliee n HauMeHbIee 3HaYCHUs (PYHKIIMM Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIPOOHO-IHHEHHAs (YHKIUHU. DIEMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE HX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IENIBIM Moka3ateneMm. EE coiicTBa u
rpaduk. CBoiicTBa u rpadvK KOPHS N-Oi CTEMEHU KaK (PYyHKIIUU OOpaTHOU CTETICHU
C HaTypaJbHBIM IIOKA3aTEJIEM.

[TokazatenbHass u jorapugmudeckas (QyHKIUH, WX CBONCTBA U TpadUKH.
Hcnonp3oBanue rpadukoB GyHKIUN TS peIICHUST YPAaBHEHUI.

Tpuronomerpuueckasi OKPYXHOCTb, ONpPEIEICHUE TPUTOHOMETPHUECKHUX
(YHKIMI YUCIIOBOTO apryMeHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEAlbHBIX MpOLECcCax M SBICHUAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hauajia MaTeMaTH4€eCKOr0 aHAJIN3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMS IOCJIeAOBaTEIIbHOCTEH. MeTtoj
MaTeMaTHYeCKOM MHAYKIIMA. MOHOTOHHBIE U OTPAHUYCHHBIE MTOCIIEIOBATEILHOCTH.



HcToprs BO3HMKHOBEHHMS MAaTE€MaTHYECKOTO aHajlu3a Kak aHajln3a OECKOHEYHO
MaJIBIX.

Apudmernyeckas u reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIas
reoMerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBbIBAIOLIEH Ie€OMETpPUYECKOM
IIPOIrpeCCUH. JIMHENHBINA U SKCIIOHEHIUAIBHBINA pOCT. Uucino €. @opMya CII0XKHbBIX
IIPOLEHTOB. lcnonbp30BaHWe MPOrpeccH Uil PELICHUs peajbHbIX —3a1ad
IIPUKJIAHOTO XapaKTepa.

HemnpepoiBuble (yHKIIMM U uX CBoicTBa. TOYKM paspbiBa. ACHUMMOTOTHI
rpadukoB @ynkiui. CBoiicTBa (QYHKIUN HENpephIBHBIX Ha oOTpe3ke. Merton
VUHTEpPBAJIOB JUIs PELICHUs HEpaBeHCTB. lIpuMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKUMN 111 petieHus 3a1ay.

[lepBas u BTOpas npousBojHble QyHKIMHU. OnpeaeneHrue, reOMeTPUIECKUN U
(du3znUecKkuii cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (HyHKIHU.

[IpousBoanble  aneMmeHTapHbIX  QyHkuui.  [lpousBomHas ~ cyMmMBl,
MPOU3BEICHHUS], YACTHOTO U KOMIIO3UIIUU (DYHKIIHMA.

MHoxecTBa U JIOTMKA

MHoxecTBO, omepanuyd HaJ MHOXKECTBAMU M MX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOMXECTBEHHOTO —ammapara s
ONMCAHUs pPEaJbHBIX IPOLECCOB U SBICHWM, NPU PEIICHUU 3a4ad U3 APYrUX
y4eOHBIX MTPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CJEICTBUE,
JOKa3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KIJACC

Yucia 1 BIYUCICHUA

Harypanbhbie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
guces, HauOoypmmi oOumui nenurens (manee — HOJl) m HamMeHsblee ooOiee
kpatHoe (nanee — HOK), octaTtkoB o moaymto, anroputma EBkianaa 1uist pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcupie uucma. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMBI
3aMMCH KOMIUIEKCHOTO dYHCa. ApH(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamu. M3o0paxkeHue KOMIUIEKCHBIX YHCEJNI Ha KOOPAWHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oi cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YHCET IS pelIeHus (U3HIEeCKUX U TEOMETPUICCKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEJICTBUSI. PABHOCHUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  yPaBHEHHM €  TOMOIIBIO
TPUTOHOMETPUUECKOIN OKPYKHOCTU. PellieHue TpuroHoMeTpuyecKux HEpaBeHCTB.



OCHOBHBIE METOABI PEIIECHUS TOKA3aTeJIbHbIX U  JOrapupMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHNS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS CHCTEM M COBOKYIIHOCTEH PpPALMOHAIBHBIX,
MppaLMOHANTBHBIX, TOKA3aTEIbHbIX U JOrapU(PMUYECKUX YPAaBHEHUI.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

[IpuMeHeHnE ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIIEHUI0 MATEMATHYECKHUX
3a/lay M 3a/1a4y U3 pa3InyHbIX 00JIacTell HAYKHU U peajbHOM )KU3HU, HHTEPIPETALIUS
NOJIYYEHHBIX PE3YyJIbTATOB.

DYyHKIUHN U TPaPUKHU

I'padpux xommoszunmu ¢yskuuit. ['eomerpuueckue o0pas3bl ypaBHEHUU WU
HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH.

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QyHKIUI AJig HCCIEIOBAaHUS IMPOIIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPHU PELICHUU 3a/ady U3 APYTHX y4eOHBIX
IPEAMETOB U PEATBHOM KU3HU.

Havana MaTeMaTH4eCKOro aHajamu3a

[IpumeneHnue Mpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH H
skcTpeMyMbl. HaxoxkieHrne HanboIbIIero 1 HAMMEHBIIIET0 3HAaU€HUI HENMPEPHIBHOM
(GYHKIIUU Ha OTpE3KeE.

[IpuMeHeHnEe NPOU3BOAHON [JIi HAXOXKJICHUS HAWIY4YIIEro pEIICHUS B
OPUKIAOHBIX 3ajayax, JJIs ONpENesIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (HOPMYJION WJIU TPaPUKOM.

ITepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOoOpa3HbIX. [lepBooOpasHbIe
aneMeHTapHbIX QyHKuil. [IpaBuia HaX0XKIeHUS TEPBOOOPA3HBIX.

Nuterpai. ['eomeTpruecknil CMbICIT MHTETpaJIa. BeruncieHne onpeneéHHoro
uHTerpana no gpopmyne Hetotona-Jleitoauna.

[Ipumenenue wmHTETpaia s HAXOXKACHHUS IUIOMIAACH IIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TETI.

[Tpumepsl pemennit nuddepeHnaIbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJIETIMPOBaHUE pEeaJbHBIX IPOLECCOB C TMOMOIIBI0  auddepeHIHaTbHBIX
YPAaBHEHHM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHUE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTyp, SBICHUN, MPOLEIYD
IrpaXIaHCKOTo  obOmiectBa  (BBIOOPHI, ONPOCHI U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusx, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUUCKOro Hapoaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIECHNUH, BOCIPUUMUYHUBOCTH K
MaTeMaTU4YeCKUM acleKTaM Pa3IuYHbIX BUJOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpMHUPOBAHHOCTh YMEHHUS TPHUMEHSATh MaTEMAaTUYECKHe 3HAHUSA B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE THUTAaHWE, COAUTAHCUPOBAHHBIM PEKHM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOdEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccud U peanu30oBbIBATH COOCTBEHHBIE >KM3HEHHBIC ILJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHUUYECKUX 3HAHWM MJid pEIIeHUs 3a1ad B 00JiacTu
OKpY’)Karolerl cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIIECTBEHHOM NMPAKTUKH, TOHUMAaHUE MaTEeMaTHYECKON
HAyKU Kak c(epbl 4eJIOBEUECKOM NESITEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEeMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCIIEJIOBATEILCKYIO ACSATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble 1ornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHUIA, OTHONICHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHs] TIOHSATUH, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS JIJ1s1 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPeOoOpPa3OBBIBATH  CYXKICHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHbIE, YaCTHBIE U OOIIIHNE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIONCHUSIX U YTBEPXKACHUSIX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW W IPOTUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJIbI;

BbIOMpaTh cmocod pemieHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELICHUS, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbckue 1eiicTBHS:



UCIIOJIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUA HHCTPYMEHT IIO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCcKoro oObeKTa, sIBJIECHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000ILECHHUI;

IPOrHO3MPOBATh BO3MOKHOE pAa3BUTHE IIpoliecca, a TakKe BbIBUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH ACPUIUTH MHDOpMAIMKU, NAHHBIX, HEOOXOAUMBIX JJIsi OTBETa HA
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
IpEe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHUBATh HaAEKHOCTD uH(bOpMaIUu o CaMOCTOSATEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE 1eCTBUS

OO0menmue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TIO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOW TEMBI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTABISATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 33a/1auH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIMOHAJIbHbIN MHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IIO3HABATCIBHOW  PEQUICKCHHM  KaK  OCO3HAHUSA
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
croco0aMy CaMOTIPOBEPKH, CaMOKOHTPOJISI TpoIecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3aa4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JaHHBIX,
HaNJICHHBIX OIMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yiIbTaTa IEIH U YCIOBHSIM, OOBSCHSATH IPUIHHBI
JTOCTIKEHUS WM HEJOCTIKCHHS PE3yJbTATOB JEATCIbHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEHMYIIECTBA KOMAHIHONH M HWHJIWBHIYyIbHOU
paboOThl MpU pEIIeHHH YYEeOHBIX 3aJad4, NPHHUMATh IeJIb COBMECTHOM
JESATENBHOCTH, TUTAHMPOBATh OPraHU3aIMI0 COBMECTHOH pPaOOTHI, pacmpeneisiTh
BUJIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXaeHHUS, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» U UHBIE), BHIMOJIHATH CBOIO YaCTh PaOOTHI U KOOPJIUHUPOBATH
CBOM JICWCTBHUSI C IPYTUMU YIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIA/1a
B OOmMA TPOAYKT 1O KPUTEpHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce o0OyyaroIIMiiCS MOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3yJbTAThl TIO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYE€CKOTO aHAIIN3a»:

Yucua 1 BIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
pallMOHATBHBIX U IEUCTBUTENbHBIX YHCEN, MOJYJIb IEHUCTBUTEILHOIO YHCIA;

OPUMEHATh JpoOM W MPOUEHTHl [Ji1 pPEHIeHUs NPUKIAAHBIX 3a1ad  H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTH NPUOTNKEHHBIC BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUJIKY U
OLICHKY Pe3y/bTaTa BHIYUCIICHU;



CBOOOJHO ONEpUpPOBaTH MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHAJIBLHBIM MOKAa3aTeJeM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOrapud™ uwucna, AECITHUYHBIE WU
HaTypajbHbIE TOrapu(MBbI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC U apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHEHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3IMYHBIE METOJbl PEIICHUS PAlUOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C HEeIbIMU KO PUIIMEHTaMU, KOPHU MHOTOUICHA, IPUMEHSATD JIeJICHUE
MHOIO4JIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy be3dy um Teopemy Buera s
peLIeHUs 3a1aY;

CBOOOJHO OMNEpUPOBaTHh TOHATUSIMHU: CHUCTEeMa JIMHEHHBIX YypaBHEHHIH,
MaTpulla, OMNpPENENUTENb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMNpenaenuTenss 2 X 2 g BBIYMCIEHUS €ro 3HA4YeHUs,
IPUMEHATh ONPEACIUTENN JUId PELIEHUsT CHUCTEMBl JIMHEWHBIX YpPaBHECHUHU,
MOJEIMPOBATh PEATbHbIE CUTYallMU C IOMOIIBI0 CUCTEMBI JIMHEUHBIX YPaBHECHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MATpUIl U OIPEACIUTENEH,
MHTEPIPETUPOBATD ITOTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHUCTBUNM C KOpPHAMH JUisi TNpeoOpa3oBaHUS
BBIPAKCHU U,

BBITIOJIHATD NIPEOOPA30BaAHUS YHCIOBBIX BBIPAXKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCMOJIb30BaTh CBOKWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEepUpOBaTh MOHSATUSMU: HppAIMOHANbHbBIE, MOKAa3aTeNbHbIE WU
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOIHO OMEpHUPOBATH TMOHITHEM: TPHUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJICIMPOBATh pEajbHBbIE CHTYallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQXKCHHSI, YpPaBHEHHS, HEPAaBEHCTBA IO YCJIOBHIO 3aJa4d, HCCIEI0BATh
MOCTPOEHHBIE MOJIENN C MCIIOJIb30BaHUEM amapara aireOps.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (GYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus TpaduKoB HyHKIINH;

CBOOO/IHO OIEPHPOBATh MOHSATUSAMHU: O0JACTh ONPECICHUS W MHOKECTBO
3HaYeHUH PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJIHO OIEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HAYeHHWE (YHKIUHA Ha
IPOMEXKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: CTeNIEHHAsT (DYHKIUS C HATYpPaJIbHBIM U
[EJBIM TOKa3aTesneM, TpaduK CTENeHHONW (YHKIMM C HATYpPaJIbHBIM M IEJIBIM
nokasatesneM, rpaduK KOPHS N-OM CTENeHW Kak (YHKIMH OOpATHOM CTEIEeHH C
HaTypaJIbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TOHATHAMU: JUHEHHAs, KBaJpaThyHasi WU JPOOHO-JIMHEHHAS
(GYHKIIUH, BBITIOTHATD AJIEMEHTAPHOE UCCIIEIOBAHNE U TTOCTPOCHUE X IPAPUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHAMU: TIOKa3aTellbHas W JorapupmMuyeckas
GbyHKIMM, WX CBOWCTBA W TpaduK{, HMCIOJIB30BaTh MX TpadUKU I pEHICHUS
YpPaBHEHHM;

CBOOOJIHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBaHUS MPOLECCOB U
3aBHCHMOCTEN MpU pElIeHUH 3a7ay U3 JPYTUX Y4eOHBIX MPEIMETOB U peasibHOM
’KU3HU, BEIpAKATh (DOpMYyTIaMU 3aBUCUMOCTH MEXKITY BETUUMHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO OMEpUPOBATHh MOHATUSAMU: apudMeTHdecKkass U TeoMeTphUYecKas
mporpeccusi, 06CKOHEYHO yOBIBAOIIasi TeOMETPUIECKasi MPOTPECCHs, TMHCHHBIA U
HKCMOHEHUIUANBHBIN POCT, (POpMyJia CIIOKHBIX MIPOLIEHTOB, UMETH MTPEICTABICHHE O
KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCHH ISl PEIICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0BATENBHOCTD, CIIOCOOBI 3aAaHus
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONIEPUPOBATH NOHATUSIMU: HEMPEPBIBHbIE (DYHKIIUHU, TOUKU Pa3pbIBa
rpaduka GyHKUIHUH, ACUMIITOTHI FpaduKka QyHKIINH;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJi pelIeHuUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATh MPOU3BOJIHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO YU KOMIIO3UIIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOAHON s
peuieHus 3aaad.

MHo:xecTBa U JIOTMKA:

CBOOOJHO  OMNEpUPOBATh  IMOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHSTUSMHU: OIpEICICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywyenuss B 11 kjacce 0Oy4arouiuiicss MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTIEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHAJIU3a»:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OMIEPUPOBATH MOHATUAMHU: HATYPAIBLHOE U 1I€JI0€ YHCII0, MHOYKECTBA
HATypaJbHBIX U LIEJBIX YHCEJI, UCIOJIb30BATh IPU3HAKHU JIEIUMOCTH LEIBIX YHCET,
HO/l n HOK HarypalibHBIX 4HMcCeN I PEelIeHusl 3ajad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CBOOOJIHO OMNEpUpPOBaTh MOHATHEM OCTAaTKa [0 MOMAYJIO, 3alUChIBAThH
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULHOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCEeJl, MPEACTABIATh KOMIUIEKCHbIE YHCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKON (opMe, BBHIOTHATH apU(PMETHUECKHUE ONepaly ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIC W
norapu@MuUUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBIIITh OTOOP KOPHEH TMpU pPEHICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl  JJIsI  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEeIbHBIX U
norapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

pelarthb palMOHABHEIE, HMppallOHAIbHEIE, MOKa3aTeNbHBIE,
JorapumMuyeckue W  TPUTOHOMETPUYECKHE YpPaBHEHHS U  HEPABEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadrUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaKXe 3a7a4 C apaMeTpaMu;

MOJICIMPOBATh peaJIbHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDA)KCHUS, YPaBHEHHMs, HEPAaBEHCTBA M HMX CHUCTEMBI IO YCJIOBUIO 3aJ]layH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJENHM C HCIOJb30BAHUEM armapara anreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIIUH C MOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAaHUS U CBOMCTB KOMIIO3HUIIUH JIBYX (DYHKITHIA,

CTPOUTH FeOMETpUUYECKIE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPAUHATHOM
IJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH MOHATUSIMHU: TPAPUKA TPUTOHOMETPUUECKHUX
dynKImi;

OPUMEHATh (PYHKUUM [JI MOJAEIHPOBAHUS U KCCIENOBAHUS pPEalbHBIX
IIPOLIECCOB.

Hauvana maTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh MPOU3BOAHYIO SISl UCCIEA0BaHUs (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxoJIUTh HAMOOJbIIIEE U HAUMEHbIIIee 3HAUeHUsI (YHKIIMU HEMPEPHIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKACHUS HAWIY4YlIero peEHieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-O)KOHOMHYECKUX, 3a7a4ax, AJisl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI MPOIlecca, 3aJaHHOr0 (hOopMyJIoN Wi rpadukom;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMUA MaTEMaTHYECKOTO aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
No 11/ HanmeHoBaHMe pa3je/ioB U TeM KosmuecTBo yacos DJIeKTpOHHbIe (LM (POBbIE)
°on/m
MPOrpamMmmbl Bcero o0pa3oBaTejibHbIE PeCypChl
MHOKXEeCTBO JICHCTBUTEIIHLHBIX YHCEIL.
Muorounensl. PammoHanbHBIC YpaBHCHUS
1 5 P 15 P3LL
1 HepaBeHCTBa. CHUCTEMBI JIMHEUHBIX
YpaBHEHUU
®Oyuxiun u rpaduku. CTeneHHas
2 YHIER pad 10 Yuu py, P3LL
(GYHKIMS C LIeTBIM [TOKa3aTeleM
ApudmeTnaecknuii KOpEeHb N-OM CTEIICHMU.
3 P P 10 Yuu py PILL
HppanmonanbHble ypaBHEHUS
IlokazarenpHas kius. [TokazarenbHbie
4 Py 8 Yuu py PILL
YpaBHEHUSA
Jlorapudmmuyeckas KITHSL.
5 pHd yrxn 10 Yuu py P3LL
JlorapudmMuueckue ypaBHECHUS
TpUroHOMETPHUUECKHUE BEIPAKECHUS U
6 P P P 18 Yuu py P3LL
YpaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10 P3LW
HenpepriBubie ¢pyukiuu. [IpousBoanas 18 Yuu py PILW
9 [ToBTOpEHUE, 0000IICHNE, 3
CHCTEMAaTHU3alMsl 3HaHUI
10 pe3eps 34
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136




11 KVIACC

HaumenoBanue pa3xaejioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (PPOBbIE)

Ne n/m
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
| I/IccneLLOBaHI:Ie (GYHKIHIA ¢ TTOMOIIBIO 12 Vau py PLL
TIPOU3BOTHOM
2 [lepBooGpa3Has 1 UHTETpa 12 Yuu py PILL
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIMM. 14 Vau py PLL
TpuronomeTpuueckre HepaBEeHCTBA
4 HppanmonanbHbple, TOKa3aTeIbHBIE U 15 Vau py P3LL
norapuMuvecKkue HepaBeHCTBA
5 KommekcHbie unciia Yuu py PILU
HarypanbHble u 1ienbie yncina Yun py POLU
Cucremsl palluOHAJIbHBIX,
7 HUppaAlMOHAJIBHBIX MTOKA3aTEJIbHBIX U 10 Yuu py P3LL
Jorapu(pMUUECKUX ypaBHEHHM
8 3agauu ¢ mapaMeTpaMmu 16
9 [ToBTOpEHwUE, O606IHCHI:I€, 10
cucTeMaTtu3anus 3HaHUM
10 pesepB 34
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136
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3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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