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HEJIEBBIE OPUEHTHUPLI

Pabouas nporpamma no yueGHOMY IpeameTy «Anredpa U Hauajga MaTeMaTUYECKOTo
aHaJIM3a» HAa YpPOBEHb CpelHero oOlmiero oOpa3oBaHUs COCTaBieHa C yuéroMm paboueit
IporpaMMbl BOCHHUTaHMs. BocnurarenbHbli NOTEHIMAN JaHHOIO Y4YeOHOro IpeaMeTra
o0ecreynBaeT peanu3aniio OJaronpusATHBIX YCIOBHHM JJIsl Pa3BUTUS COLMAIBHO 3HAYUMBIX
OTHOWICHWH OOyYaloImuXcsd ¢ TPEXAE BCEro IIEHHOCTHBIX OPHUEHTHPOB  (LIEJEBBIX
npuopuTeToB). LleneBbie OpuEHTUPHI PE3Y/IbTATOB BOCIIUTAHHS HAa YPOBHE CPEIHEr0 OOIIETo
o0Opa3oBaHUs:

-K IpHUpOJIE€ KaK HCTOYHHUKY >KU3HM Ha 3eMJle, OCHOBE CaMOI0 €€ CYIIECTBOBaHUS,
HYKJIalOIIENCsl B 3alIUTE M IIOCTOSSHHOM BHUMAaHHUHM CO CTOPOHBI YEJIOBEKA K 3HAHMSM KakK
MHTEJUIEKTYaJIbHOMY pecypcy, obecneuuBaronieMy Oy/ylnee 4eloBeKa, KakK pe3yiabTary
KPOIOTJIMBOIO, HO YBJIEKATEILHOTO Y4eOHOT0 Tpy/ia

- K 3J0pOBBI0 Kak 3aJ0ry JOJIOW M aKTUBHOM JKU3HM YEJIOBEKAa, €ro XOPOILEro
HAaCTPOEHHMS U ONITUMUCTUYHOTO B3IJIs1a HA MUD.

DKOJIOrM4eCKOe BOCIIUTAHUE:!
- CO3HAIOIIMIA CBOIO OTBETCTBEHHOCTh KaK TpaXJaHWHA W MOTpeOUTeNss B YCIOBHSIX
B3aUMOCBSI3H IIPUPOJAHON, TEXHOJIOTUYECKON U COLIUAIBHON Cpex;
- OpPUEHTHUPOBAHHBI HA IMPUMEHEHHE 3HAHMM ECTECTBEHHBIX M COLMAIbHBIX HAyK s
pelieHus 3a1a4 B 00JIaCTH OXpaHbl IPUPObI, JITAHUPOBAHUS CBOUX MOCTYIKOB U OLEHKH MX
BO3MOYKHBIX ITOCJEACTBUI JIs1 OKPYKAIOIIEH Cpe/ibl;
- YYacTBYIOIIMH B IIPAaKTUYECKOW JEATEIBHOCTU OSKOJOTHYECKOH, IMPUPOJOOXPaHHOU
HaIlPaBJIECHHOCTH.
[leHHOCTH HAYYHOT'O MTO3HAHUS:

- BBIP@KAIOIIUN TMO3HABaTelbHbIE MHTEPECHl B Pa3HBIX MPEIMETHBIX O0NACTAX C Y4ETOM
WHIUBUTyAJIbHBIX HHTEPECOB, CIOCOOHOCTEH, TOCTUKEHUH;
- OPHUEHTUPOBAHHBIA B JEATEIILHOCTH Ha HAay4HbIE 3HAHHUA O TMPHUPOAE U OOIIECTBe,
B3aMMOCBS35X YEJIOBEKA C MPUPOJHON U COLMATILHOW CPEION;
- pa3BUBAKOIINKA HAaBBIKA MCHOJb30BaHUS PA3IMYHBIX CPEJACTB MO3HAHUS, HAKOIUICHUS
3HaHUM O MHpe (S3bIKOBasi, YMTATENIbCKasl KYyJIbTypa, AEATEIbHOCTh B HMH(OPMALIMOHHOM,
1 poBoH cpene);
- JIEMOHCTPHUPYIOIIMIM HaBBIKM HAOJIO/IEHUHN, HAKOIMJIEHHUS (AKTOB, OCMBICICHHS OIbITa B
€CTeCTBEHHOHAYyYHOH ¥ TyMaHHUTapHOM  o00JacTaxX MO3HAHUSA, HCCIEeI0BaTEIbCKON
JeSITEIbHOCTH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Panmonanbubie  uyucna.  OOBIKHOBEHHBIE W JECATHYHBIE JpOOM, MPOLECHTHI,
OeckoHeuHble mnepuoandeckue npodu. [Ipumenenue apoOGeil M MPOLEHTOB JJs PELICHHUS
IIPUKJIAIHBIX 3a7ja4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHU U pPEaIbHOM JKU3HH.

JlelicTBuTenpHbIE YKcaa. PannoHanbHble M UppalMOHATIbHbIE YUCIa. AprudMeTnieckue
ornepauuy ¢ JEHCTBUTEIBHBIMYA YUCIaMUA. Moyllb JEHCTBUTEIBHOIO YHMCIIA U €r0 CBOMCTBA.
[TpuOn>kEHHBIE BBIUMCIIEHUS, IpaBUiIa OKPYIJEHHUS, IPUKHAKA M OLIEHKa pe3yJbTaTa
BBIYMCIICHUM.

Crenenp ¢ uensiM nokazareneM. buHom HeroTtoHa. Mcnonp3oBaHue mnoaxonsiuen
(opMBbl 3aIuCH 1EHCTBUTENBHBIX YMCEN JUISl PEIIEHUs] IPAKTUYECKUX 3a/1a4 U NPEICTaBICHUS
JTAaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CreneHb ¢ pallMOHAJIBHBIM IIOKA3aTENeM U €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIIBHBIM
IIOKAa3aTeJIEM.

Jlorapudwm gucia. CoiicTBa siorapudma. JlecaTHaHbIe M HATYpaTbHBIC JIOTAPU(MEI.

CuHyc, KOCHHYC, TAHI'€HC, KOTAHI'€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxzaecTBa M TOXAECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIIbHBIE YypaBHEHUS U ypaBHEHUsI-ceICTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METOABI pEIHICHUs ILeNblX M JpOOHO-pallMOHAIBHBIX YpaBHEHUH U
HEpaBEHCTB. MHOrouiIeHsl OT OJHOHN MepeMEHHOW. JleneHrne MHOro4wieHa Ha MHOTOYIEH C
octatkoM. Teopema be3y. MHorousnens! ¢ nensiMu kospdunnentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAINX CTEIIEHU U KOPHH.

HppanuonaneHele  ypaBHeHHsA. (OCHOBHBIE METOJBl PEIIECHUS HPPALMOHAIBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHUI.

[TpeobpazoBaHue BbIpaKEeHHM, COlepKalIUX Jorapu(msbl.

Jlorapupmuueckue ypaBHeHUs. OCHOBHbIE METOJbl PELICHUS JIOTapU(PMHUUECKHX
YpaBHEHUM.

OcHoBHble TpuUroHomerpuueckue ¢opmyisl. [IpeoOpasoBaHne TPUTOHOMETPUUECKUX
BBIPAKECHUM. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenue cucreMm JIMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBI JIMHEHWHBIX YpaBHEHHM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUUECKUH CMBICI M CBOMICTBA, BBIUMCIEHHUE €TO
3HAYEHUS, MPUMEHEHHE ONpPENEeNUTENs /s PELIeHUS CHUCTEMbl JIMHEWHBIX ypaBHEHUM.
Pemienne mpukIIagHbIX 3a/1ad ¢ MOMOUIBIO CUCTEMbI JMHEWHBIX ypaBHeHUU. MccienoBanue
IIOCTPOEHHOMN MOJENIN C TIOMOIIBIO MATPHUL] U OIIPEIEIIUTENEH.

ITocTpoeHne MaTeMaTHUYECKUX MOJEIIEN PEAIbHOM CUTYallM C IIOMOILBIO YPaBHEHUHN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUH M HEPAaBEHCTB K PEIICHUI0 MaTeMAaTUYECKUX 3ajad U
3a]a4 U3 pa3IM4HbIX 00JacTel HAyKU U peasbHOM JKU3HH.

DOyHKUUH U rPpaduKu



OyHKIUs, cnocoOsl 3aganus Gpynknuu. B3aumuo obOpartHbie ¢yHKumu. Kommosuius
¢ynkuuit. ['paduk pynkuun. DnemMeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (HyHKIIHA.

OO6nactp ompeneneHuss W MHOXECTBO 3HaueHWd ¢ynkuumu. Hymu ¢yskuum.
[TpomexyTku 3HaKONOCTOSTHCTBA. UETHBIE U Heu€THbIe QPyHKUMU. [lepuoanueckue GyHKIUU.
[TpomexyTkn MOHOTOHHOCTH (PpyHKIMH. Makcumymbl 1 MUHUMYMBI QyHKuu. HanOonbiiee
U HaMeHbIlee 3HaueHHs QYHKIIMH HA TIPOMEXKYTKE.

Jluneitnas, KBaapaTHuHas W  JApOOHO-TWHEHHAs  QYHKOWH.  DIEMEHTapHOE
UCCIIEIOBAaHKUE U MIOCTPOECHUE UX IPa(PUKOB.

CrenenHas (yHKIMS C HaTypaJbHbIM U LeJIbIM Noka3aTeneM. EE€ cBoiicTBa u rpagux.
CpoiicTBa U rpaduK KOpHS N-0if CTENEeHM Kak (PYHKIMH OOpaTHOM CTENEHH C HATypallbHBIM
IIOKa3aTEJIEM.

[TokazarenpHas u JorapudmMuueckas (QyHKUUMM, MX CBOMcTBAa M rpaduKH.
Hcnonb3oBanue rpadukoB GYHKUUHN U1l pellieHHs] ypaBHEHUH.

TpuroHomerpudeckass OKPYXHOCTb, OINpPEICNCHHE TPUTOHOMETPHYECKUX (YHKIUH
YHCIJIOBOT'O apryMeHTa.

@OyHKIMOHANbHbIE 3aBUCHUMOCTH B peajbHBIX Ipoleccax MU sBieHusX. ['padpuku
pEaIbHBIX 3aBUCUMOCTEM.

Hayana maTreMaTH4ecKoro aHajamsa

ITocimemoBaTeILHOCTH, CHOCOOBI 3aJaHus MOCJIEJOBATEIHHOCTEH. MeTton
MaTEeMaTUYECKON MHAYKIIMK. MOHOTOHHBIE M OTPaHUYEHHBIE TIOCIEN0BAaTENBHOCTH. HcTopus
BO3HMKHOBEHUS MaTeMaTUYECKOI0 aHAJIM3a KaK aHajan3a OECKOHEYHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas Iporpeccud. beckoHeuHo —yObIBaroIas
reomerpuueckass mporpeccusi. Cymma  OECKOHEYHO  yOBIBAarOIIEH  TeOMETpPHYECKOU
nporpeccud. JIMHEHHBII W DKCHOHEHLHUANbHBIA pocT. Yucio e. PopMyiia CIOKHBIX
npoueHToB. Mcnonp30BaHME NPOTPECCHM Ul PELIEHUS pealbHbIX 3aJad IMPHUKIAJIHOTO
Xapaxrepa.

HenpepbiBHble QyHKIIMM U UX cBoicTBa. Touku pa3pbiBa. ACHUMITOTHI TpapuKOB
¢ynkuuit. CoiicTBa (QyHKIMI HENpPEphIBHBIX Ha OTpe3ke. MeTo ] HHTEPBAIOB JUIsl PELICHUS
HepaBeHCTB. [IprMeHeHne CBONCTB HEMPEPBIBHBIX (DYHKLUH /IS peleH s 3a/1ay.

[lepBass m BTOpas mnpou3BoAHble QyHKUMH. OmnpenerneHue, TreOMETPUUYECKUN U
¢bu3nyecKkuil CMbICI IPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K rpaduKy GyHKINU.

[TpousBosHble sneMeHTapHbIX (yHKIUMH. [Ipom3BogHas CyMMBl, HpPOU3BEICHUS,
YaCTHOT'O ¥ KOMIIO3UIIMU (YHKIUH.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, Omepaliu HajJ MHOXECTBaMH U WX CBOWCTBa. [[uarpammer Ditepa—
Benna. IlpumeHeHHE TEOpPETMKO-MHOXKECTBEHHOIO ammapara Uil ONMCAaHUSA pPeaJbHBIX
IPOIIECCOB U SABJICHUH, IPH PEILICHUN 3ajlay U3 IPYTUX YU€OHBIX IPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  O0bEKTa,  CIEJICTBUE,
JI0Ka3aTeNNbCTBO, PABHOCHIIbHBIE YPABHEHHUS.

11 KUIIACC

Yucjia v BLIYMCIEHUS

HatypanbHble u menble 4ucia. [IpruMeHeHue TPHU3HAKOB JICTUMOCTH IICNIBIX YHCEl,
HaubOonpImi o0muil nenurtens (manee — HOJl) u Haummenbiiee oOmiee kpaTHoe (manee —
HOK), ocratkoB o Mmoay:nto, anroputma EBkiuaa st perieHus 3a1a4 B ETIbIX YUCax.



KommnekcHble umucna. AnreOpandeckas M TpPUTOHOMETpHUYEcKas (OpMbI 3amucu
KOMIUIEKCHOTO  4Hcia. Apudmernueckue oOnepanud C  KOMIUIGKCHBIMH — YHCJIaMH.
N300paxeHne KOMIUIEKCHBIX YUCENl Ha KOOpAuHaTHOH iockocTi. @opmyna Myaspa. Kopau
N-OM CTENEHU M3 KOMIUIEKCHOrO uucia. IIpuMeHeHne KOMIIJIEKCHBIX YHUCEN Ul PEIEHUs
(GU3NYECKUX U TEOMETPUUECKHUX 3ajiau.

YpaBHeHHUs M HEpaBEHCTBA

CucremMa U COBOKYIIHOCTb YpPaBHEHMII M HEpPAaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI M
CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUYECKHUX YPABHEHUH C IMOMOLIbI TPUTOHOMETPUYECKOH
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCcKuxX HEPaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHUS MTOKA3aTeNbHBIX U JIOTapU()PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELLICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  pELICHUS CHCTEM W COBOKYIHOCTEH  pPallMOHAJIBHBIX,
UpPpaMOHATBHBIX, TOKA3aTEIbHBIX U JJOTapU(PMUUECKUX YPaBHEHUH.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.

IIpuMmeHeHrEe ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a]a4 U
3ajjady M3 pa3ziIMyHbIX OOJacTell HayKd M pealbHOM JKU3HU, WHTEpHpeTalus MOJYyYeHHBIX
pe3yabTaToB.

DyHKIUHN U IpaGUKH

I'padux xomnozunuu GyHkuuil. ['eomerpuueckue o6pas3bl ypaBHEHUH 1 HEPABEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpapuKH.

I'paduueckue MeTonbl pellleHUs YpaBHEHMH W HepaBeHCTB. I'paduueckue MeTobl
peleHus 3a4a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpadukoB GyHKUUN JUIs MCCIEIOBaHUS MPOLIECCOB U 3aBUCHUMOCTEH,
KOTOpBIE BO3HHMKAIOT TNPH PEHICHWH 3a7ad U3 JPYruX Y4YEeOHBIX NPEJIMETOB M pealbHOU
JKU3HHU.

Havana maremMaTH4ecKkoro aHajamusa

[IpumeHeHHe TMPOM3BOAHOM K HCCIEAOBaHMIO (YHKIMA Ha MOHOTOHHOCTh U
sKcTpeMyMbl. HaxoxaeHne HanbosbIIero 1 HAaMMEHbBIIET0 3HaUeHUH HENPEepbIBHON (YHKIIMU
Ha OTpE3KeE.

IIpuMeHeHne MPOU3BOAHOM I HAXOXKACHWS HAWIIydlero pelleHUs B IPUKIIAIHBIX
3ajadax, JUIsl ONpeNeNIeHUus] CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOro (opMysol WM
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. [IepBo0Opa3HbIe 2JIeMEHTAPHBIX
¢ynkuuit. [IpaBuia HaxoX/1€HUS IEPBOOOPa3HBIX.

WMHurerpan. I'eoMeTpUYeCKHUN CMBICI HHTErpaja. BblYucleHHE OIpenesIEHHOrO
uHTerpana no popmyne Hototona-JleiiOnuna.

[IpumeHneHne uWHTErpaja JUisi HAaXOXACHUS IUIOMIANEH IMIOCKUX (GUryp u o0bEMOB
F€OMETPUYECKUX TeJl.

ITpumepsl peLieHun TG hepeHIaTbHbIX YpaBHEHUM. Maremarnueckoe
MOJIEJTMPOBAaHUE PEAbHBIX MPOLIECCOB C MOMOLIBIO UG depeHIINaTbHBIX YPAaBHEHHH.



IINIAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA YUEBHOI'O KYPCA «AJII'EBPA U
HAYAJIA MATEMATUYECKOT'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh TPAXKAAHCKOW TO3MIMH OOYyYaIOUIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJIEHA POCCHIICKOro OOIIECTBa, MPEICTABICHHE O MAaTEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEAYp Tpa’kJaHCKOro oOIIecTBa
(BBIOOPBI, OTIPOCHL U JIPYTO€), YMEHHUE B3aUMOJICHCTBOBATh C COIMATBHBIMA HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTH POCCUICKON IPaXKIAHCKOW UCHTUYHOCTH, YBAXKEHHUSA K MPOLLIIOMY
M HACTOSIIIEMY POCCHMCKON MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM
POCCHUICKMX MAaTEMaTUKOB M POCCHUMCKOW MaTEMAaTHYECKOM IIKOJIbI, MCIOJIb30BAHUE 3THUX
JTOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoma, CcHOPMUPOBAHHOCTH
HPaBCTBEHHOI'O  CO3HAHUA, OTUYECKOTO TOBEJICHUS, CBS3aHHOTO C MPaKTUYECKUM
MIPUMEHEHUEM JIOCTUKEHUN HAYKH U JI€ATEIIbHOCTBI0 YYEHOTO, OCO3HAHUE JINYHOTO BKJIAJa B
MOCTPOCHUE YCTOMYHUBOTO OYAYyIIEro;

4) 3cTeTMYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIIOYas OCTETUKY MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pELICHUH, pacCyXIeHUH, BOCHPUUMYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTeMaTHYECKHWE 3HaHMUS B UWHTEpecax
3I0pOBOTO U 0e30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO
(3mopoBoe muTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHITHIA U OTAbIXA, pEryispHas Gusndeckas
aKTHUBHOCTH), (PU3NYECKOE COBEPILICHCTBOBAHKUE MPU 3aHATHUSAX CIOPTUBHO-03/I0POBUTEILHON
JIeSTeTbHOCTBIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE LIEHHOCTH TPYIOJMIOOUS, WUHTEpEC K PasIudHBbIM
chepam mpoecCHOHATBHON eATETbHOCTH, CBI3aHHBIM C MAaTEMAaTUKOW U €€ MPUIIOKECHUSIMH,
YMEHHME COBepLIaTh OCO3HaHHBIM BBIOOp Oyaymed npodeccud U pearn30BbIBaTh
COOCTBEHHBIE JKM3HEHHBbIC IUIaHBI, TOTOBHOCTh U CIIOCOOHOCTh K MAaTeMaTHYECKOMY
00pa30oBaHUIO U caMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH JKU3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a7]a4 MAaTEMAaTHYECKOW HAPaBICHHOCTH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JIKOJIIOTUYECKOW KYIbTYphl, TMOHUMAHUE BIUSHUS COIMAIHHO-
SKOHOMHUYECKUX MPOILIECCOB HA COCTOSIHUE IMPUPOJHOM M COLUAIBHOM Cpelbl, OCO3HAHHE
r00aMbHOTO — XapakTepa JOKOJOTUYECKMX TMpoOJieM, OpHUEHTalusT Ha TMPUMEHEHHUE
MaTeMaTUYeCKNX 3HAHWK JUIsl perieHus 3a7ad B OOJacTH  OKpYyKalolmehd Cpensl,
MJIAHUPOBAHUE MOCTYIKOB U OLEHKH X BO3MOKHBIX MMOCIEACTBUH Il OKPYKAIOIIEH Cpebl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:



C(OPMHUPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOIIECTBEHHON NMPAKTUKHU, TOHUMAaHUE MaTeMaTHYeCKON HayKH Kak cepsl
YeJI0OBEYECKON  JESTENbHOCTH, JTaloB €€ pPa3sBUTUS U 3HAYMMOCTH ISl Pa3BUTHUSA
LUUBUJIM3ALUY, OBJAJCHUE S3BIKOM MAaTEMaTUKH W MaTeMAaTUYECKOM KyJIbTYPOH Kak
CPEICTBOM II03HAHUSA MHUPA, TOTOBHOCTb OCYILECTBIIATH IPOEKTHYIO M HCCIIENOBATEIBCKYIO
JeSTEIbHOCTh MHIMBUYaJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3zoBble Jlornyeckue a1eicTBUA:

BBISIBJIATh M XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEeMaTHYECKUX OOBEKTOB,
MOHATHUM, OTHOIIEHUH MEXIy NOHATUSIMH, (OPMYIUPOBATH ONpEAENCHUs TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MpPH3HAK KilaccU(UKAIMKM, OCHOBAaHUS JUis OOOOLICHHS U
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (POPMYIIMPOBATH M NPEOOPA30BBIBATH CYXKACHHS: YTBEPAUTEIIbHBIC U
OTpHUIaTeNIbHbIE, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHS B (pakTax,
JNAHHBIX, HAONIOACHUSAX W YTBEPXKACHUSAX, TMpeAJiaraTb KPUTEPUH JUISI  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JienaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U UHIAYKTHUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITENIBHO J0KA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKICHUN (TIPsIMBIC
U OT MPOTHUBHOTO), BBHICTPAMBATh APTYMEHTAIIMIO, NMPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BbIOMpaTh CcHocoO pelneHus ydeOHOW 3amayn (CpaBHHMBAaTh HECKOJHKO BapHAHTOB
pelieHusi, BBIOMpaTh HauOoJiee MOAXOMAIMNA € YYETOM CaMOCTOATENIBHO BBIJIEICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

UCIIOJIB30BaTh  BOMNPOCHI KAk  MCCIEJOBATEIbCKMM  MHCTPYMEHT  IO3HAHWUS,
dbopMyIupOBaTh BOMPOCH], (UKCUPYIOIIHUE MPOTUBOPEUHE, MpoOJIeMy, YCTaHABIUBATH
HMCKOMOE U JaHHOe, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOO MO3UIINIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEBHO CIUIAHUPOBAHHBIA JKCIIEPUMEHT, HCCIEAOBAaHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBICHUS, MPOIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENIbHO  (OpMYJIHpPOBAaTh OOOOIIEHUS M  BBIBOABI 10  pe3yJibTaTaMm
MpOBEeAEHHOTO HAOMIOJCHUSI, WCCIEAOBaHUs, OICHHBATh JOCTOBEPHOCTh MOTYYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 00OOIICHHIA;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHUE MPOIIECCA, a TAK)KE BBIIBUTATH MPEIOTOKEHHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBJISTH ACPUIUTHI WHGOPMAIINU, TaHHBIX, HEOOXOAMMBIX IJIsi OTBETa Ha BOMPOC U
JUTSL peIIeHUs 3a1a4H;

BEIOMpAaTh WH(QOpPMAIMI0O W3 MCTOYHWKOB PA3JUYHBIX THIIOB, AaHAJIM3UPOBATH,
CUCTEeMATU3UPOBATh M HMHTEPIPETUPOBATh WHGOPMAIUIO PA3IUYHBIX BUIOB U (POpM
MPE/ICTABJICHHUS;



CTPYKTYpPHPOBaTh HMHGOPMAIMIO, MPEACTaBIATH €€ B  pa3IM4YHbIX  Qopmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAA&KHOCTh HH(GOPMAIMHM IO CaMOCTOSTENFHO CPOPMYITMPOBAHHBIM
KPHUTEPUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHHUMATh U (POPMYJIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBHSIMU M LEIIMHU
00IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHCbMEHHBIX
TCKCTAaxX, MdaBaTb IIOACHCHHA II0 XOAYy PpCHICHUA 3aJadd, KOMMCHTHPOBATH HOJ'IyT-IeHHbe/'I
pe3yJbTar;

B XO7Ie 00CYK/I€HHS 33/1aBaTh BOIPOCHI II0 CYHIECTBY 00CYK/1aeMOil TEMBI, TPOOIEMBI,
perraeMoi 3a1a4M, BEICKA3bIBaTh UIEH, HALICIICHHBIE HA TIOUCK PEIICHUS, COTIOCTABIISATh CBOU
CYXJIEHUS C CY)KICHUSMH JIPYTHX YYACTHUKOB JUAIIOTa, OOHAPYKUBATH PA3JINYME U CXOJICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

NPE/ICTAaBIATh PE3YIbTAThl PEIICHHS 3a/1a4, SKCIIEPUMEHTA, UCCIISIOBAHUS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3afad Npe3eHTAllMH U
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3amnus:

COCTaBIIATh IJIaH, AITOPUTM PEIICHUS 3aJaud, BBIOMpPATh CIOCO0 peIIeHHs ¢ Y4ETOM
UMEIOINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMeHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(DOpMALIUH.

CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

BJIAJ€Th HAaBBIKAMM I103HABAaTEIbHONW pe(IeKCMM Kak OCO3HaHMS COBEpIIAEMBIX
JNEHCTBUI M MBICAMTENBHBIX IMPOLECCOB, WX pPE3yiabTaToB, BIAAETh cloco0aMu
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpOIecca U pe3yJibTaTa pelIeHns MaTeMaTHIeCKOM 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IPU PELICHUM 3a7add, BHOCUTh
KOPPEKTHBBI B JIEATENHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, JAHHBIX, HalJEHHBIX
OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa LEId U YCIOBUSAM, OOBSICHATH NPUUUHBI
JOCTYDKEHUSI WJIM HEJOCTH)KEHUS PEe3yJIbTaTOB JEsTEIbHOCTH, HaXOIUTh OIIMOKY, JaBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYalbHOW pPabOTHI
IpU pELIeHWH Y4eOHBIX 3a]ad, MPUHUMAThH 1IeJIb COBMECTHOM JEsITENbHOCTH, IJIAHUPOBATH
OpraHu3alI0 COBMECTHON paboThI, paclpeensTh BUIbl paboT, 10roBapuBaThes, 00CyKAaTh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBAaTh B IPYNNOBLIX (hopMax paboThl (00CykIeHNs, OOMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U WHBIE), BBIIOJHATH CBOI YacTh pabOThl U KOOPAMHHMPOBATH CBOU JIEHCTBHS C
JPYTUMH Yi€HaMH KOMAaH/Ibl, OIICHHWBAaTh KayeCTBO CBOEr0 BKJaja B OOMIMI MPOIYKT MO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

MNPEJIMETHBIE PE3YJIBTATHBI



K xoniy oOyuenuss B 10 kjacce oOydaromuiicss MOJYYHUT CICAYIONIUE MPEAMETHBIC
pe3yJbTaTHI IO OT/AEIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anredpa u Havana
MaTEMaTUYECKOT0 aHAIIU3a»!

Ymucia 1 BbIYUCICHUSA:

CBOOOAHO  ONEpUPOBaTH  MOHSTUAMU:  palOHAJIBHOE  YHMCIO, OECKOHEeuHas
nepuoMieckas IpooOb, MPOLEHTHI, UPPALUOHAIBHOE YMCIIO, MHOXKECTBA PALMOHAIBHBIX U
JIEUCTBUTEIIbHBIX YUCEIl, MOAYJIb JEUCTBUTEIBHOIO YHCIIA;

OPUMEHSTh APOOM U TPOLEHTHI JUIS PELICHUS MNPUKIAAHBIX 3aad U3 PA3TUYHBIX
oTpacJieil 3HaHUM U peabHOM KU3HU;

IPUMEHSTh NPUOIMKEHHBIE BBIUMCIICHUS, MPaBUa OKPYIJVIEHUS, NIPUKUIKY U OLEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOZHO ONEpUPOBATh MOHATHUEM: CTENEHb C LEJbIM IOKa3aTeleM, HCIOJIb30BaTh
MOAXOANIYI0 (OPMY 3aMUCH JCHCTBUTEIBHBIX YHCEN Ui PELIeHHs] MPAKTHUYECKUX 3a1ad U
IIPEJICTaBICHUSI JAaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKUI KOPEHb HATYPAIBbHOM CTENCHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeleM;

CBOOOZHO ONEpUPOBATH MOHATUSMU: Jorapudm uucia, NECATUYHBIE U HATypalbHbIE
J0TapuQMBbI;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YUCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YHUCIOBOT0 apryMeHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOZHO  ONEpUPOBATH  MOHATUSIMH: TOXJAECTBO, YPaBHEHHE, HEPaBEHCTBO,
PaBHOCUJIbHBIE YPAaBHEHUS U YPABHEHUA-CIEACTBUS, PABHOCUIbHbIE HEPABEHCTBA,

IPUMEHSTh Pa3IMYHble METOJIbI PEIICHUS PAMOHATBHBIX U JPOOHO-pAlMOHATBHBIX
yYpaBHEHUH, IPUMEHATh METOJ] HHTEPBAJIOB JUIsl PEILIEHUSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOTOUJIEH OT OJHOM MEepEMEHHOW, MHOTOUJIEH C
HEeNBIMA  KOA(QPHUIMEHTaMH, KOPHU MHOTOYIEHa, NPUMEHSTh JIeJeHHe MHOTO4YJeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenns 3anay;

CBOOOZHO ONEpUPOBATh MOHATUSIMU: CHUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpHula,
ONpeAeNuTeNb MaTpulbl 2 X 2 W €ro reoMeTpPUYECKUH CMBICH, HCIIOJIb30BAaTh CBOWCTBA
ONpeAeIuTeNs 2 X 2 JIsl BBIYMCIIEHUS €r0 3HaYEHMsI, IPUMEHSATH OIIPEIEIUTENN IS PEIIEHUS
CUCTEMBI JIMHEMHBIX ypaBHEHUH, MOJEIMPOBATh PEAIBHBIE CUTYAallMH C MOMOLIBIO CHUCTEMBI
JUHEHHBIX ypaBHEHUI, HCCIIEOBaTh IIOCTPOEHHBIE MOJIEIM C IOMOUIbI0 MATpHUL] H
onpeaenuTeNel, THTEPIPETUPOBATh MTOJIYYE€HHBIN pe3yIbTaT;

UCIOJIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUISI TpeoOpa30oBaHus BhIPaKEHHIA;

BBIMOJIHATh NPeoOpa3oBaHUSl YMCIOBBIX BBIPRKEHUH, COAEpXKAIIMX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh CBOMCTBa JorapudmoB [uisi mpeoOpa3oBaHUs JIOTapU(PMUUECKUX
BBIPAKECHMUI;

CBOOOJTHO  ONEpUpPOBaTh  IMOHATHUSMHU:  HpPpALMOHAJBbHBIE, IOKa3aTelbHbIE U
jgorapuMuuecKre ypaBHEHHS, HAXOAWTh WX pEHIEHHs C TMOMOIIBI0 PaBHOCHUIIBHBIX
MIEPEX0/I0B WM OCYIIECTBIISS IPOBEPKY KOPHEIA;

OPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHEe (QOpMysbl A [peoOpa3zoBaHus
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOJTHO ONEpUPOBATh IOHITUEM: TPUTOHOMETPUYECKOE YPaBHEHHUE, INPUMEHATh
HEo0XouMbIe (OPMYIIBI TS PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA;

MOJICIUPOBATh pPEANbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHUS,
YpaBHEHMsI, HEPaBEHCTBA I10 YCJIOBUIO 3aJjaud, MCCIEJOBATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO ONEPUPOBATh MOHATHAMHU: (PYHKIHS, CIIOCOOBI 3aaHus (PYHKIIMH, B3aUMHO
oOpaTHble (YHKIIUH, KOMIO3UIMS (YHKINN, TpaduK (YHKIHUH, BBHITOJHITH 3JIEMEHTAPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO ONEpPUPOBATh MOHATHAMHU: 00JACTh ONPENEICHUS U MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJIHO ONEPUPOBATH MOHATHAMM: YETHbIE M HEUYETHbIE (DYHKIUH, NEPUOIUYECKUE
(GyHKLINHU, MPOMEXYTKM MOHOTOHHOCTH (QYHKLHMH, MAakCUMyMbl U MUHUMYMBI (YHKIHUH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNEe (DYHKITUU Ha TPOMEKYTKE;,

CBOOOJTHO ONEPUPOBATH MOHATHUSMHU: CTETIEHHas (PYHKIUS C HATYPAIbHBIM W LEJIBIM
nokasareseM, Irpaguk CTeneHHON (yHKLIUU ¢ HATypaJbHBIM M LEJIBIM MTOKa3aTesaeM, rpapuk
KOpHs N-0¥ CTeNeH! Kak (pyHKIUU 0OpaTHOM CTENEeHU C HaTypalbHbIM MI0Ka3aTeNIeM;

OIIEpPHPOBATh TOHATHIAMMU: JIMHEHHAs, KBaJpaTHYHAs W APOOHO-THHEHHas (DYyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUAMU: NIOKa3aTeIbHas U Jorapupmuueckas GyHKIUU, UX
CBOMCTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHMI;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: TPUTOHOMETPUYECKAsI OKPYKHOCTbD, ONPE/IEICHNE
TPUTOHOMETPHUYECKUX (DYHKIIUH YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku GyHKIMH A1 MCCIIEOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH NpHU
peLIeHUH 3ajiay U3 JPYTruX y4yeOHBIX NMPEIMETOB U pealbHOW JKHU3HHU, BbIpaXaTb (popMyiaMu
3aBHCUMOCTH MEX/y BEJTUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPHUPOBATh MOHATUAMU: apu(pMeTHUecKas U TeoMeTpuyeckas mporpeccus,
OeCKOHEUHO YyObIBaoIlasi TeoMeTpHuecKas MpOrpeccHsi, JUHEWHBIH W SKCIIOHEHLMAIbHBINA
pocT, popMyIa CIOKHBIX MMPOLIEHTOB, UMETh MPEICTABICHHE O KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCHH JUTS PEUICHUS PEAThHBIX 33/1a4 MPUKIATHOTO XapaKTepa,

CBOOOJTHO ~ ONEpPHUPOBATH TMOHATHSMU: MOCJIEJOBATENBHOCTb, CIIOCOOBI  3a/laHUsS
M0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE W OIPAHUYEHHBIE IOCIEJOBATEIBHOCTH, MOHUMATh
OCHOBBI 3aPOXKJICHHSI MATEMAaTHIECKOTO aHAIIN3a KaK aHalIn3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPUPOBATH MOHITUSMU: HETIPEPhIBHBIE (PYHKIIUU, TOYKH pa3pbiBa rpaduka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJTHO OMEpUPOBaTh MOHATHEM: (YHKLUS, HENpEphIBHAS HA OTPE3Ke, NMPUMEHSATh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO ONEpUPOBATh TOHATHSAMH: TIepBasi M BTOpas MPOHW3BOIHBIC (DYHKIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIISATh TPOM3BOJHBIE CYMMBI, MPOHM3BEACHUS, YACTHOTO M KOMITO3UIMHU JBYX
(GyHKIWH, 3HATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHI,

HCIIOJIb30BaTh T'€OMETPUYECKUN U (DU3HYECKUN CMBICI MPOU3BOJHOM ISl pELICHUS
3a1ad.

MHuoxecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TOHSATHSIMH: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH,



UCIIOJIB30BaTh TE€OPETHKO-MHOKECTBEHHBIM ammapar Uil  OINWCAaHMS  PeajbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J]a4 U3 APYTUX YUEOHBIX MTPEIMETOB;

CBOOOJTHO OIEPHUPOBATH MOHATHAMU: OIPEJCIICHUE, TeOpeMa, ypaBHEHHUE-CIEICTBHE,
CBOICTBO MaTeMaTHYeCKOro OOBEKTa, J0Ka3aTelIbCTBO, PAaBHOCHIIBHBIE YpaBHEHHUS U
HEpaBEHCTBA.

K konmy oOyuenust B 11 kjacce oOydaromuiics MOMYyYUT CIEAYIOIIME NpPEAMETHBIC
pe3yJbTATHI IO OTAEIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anredpa u Havana
MaTE€MaTUYECKOr0 aHAIU3a:

Yucia ¥ BLIYMCIICHUA:

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: HATypaJlbHOE U LEJI0€ YHCI0, MHOXKECTBA
HaTypaJIbHbIX U IIEJIBIX YMCEJ, UCIIOJIb30BaTh MPHU3HAKU AeauMocTd uenbix uucen, HOJ u
HOK HatypanbHbIX Yucen JAJIsl pEeIICHUs 3a1a4, IPUMEHATh aAropuT™ EBKINa;

CBOOOZHO OMEpUPOBATH MOHSATHEM OCTaTKa MO MOMYJIO, 3alUCBhIBATh HATypalbHbIE
qucila B pa3IMYHbIX IO3ULUOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YHCIO U MHOKECTBO KOMILJIEKCHBIX
YuceNl, MPEACTaBIATh KOMIUIEKCHBIE 4YHClia B ainreOpandeckod M TPUTOHOMETPHUYECKOH
dbopMe, BBIMONHATH apu(METHUYECKUE Olepalvi ¢ HUMU U HU300pa)kaTh Ha KOOPAUHATHOM
IJIOCKOCTH.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOAHO  OmepupoBaTh TMOHATUSAMHU: HPPALMOHANbHBIE, TOKa3aTelbHbIE U
norapuMuyUecKre HEpaBEHCTBA, HAXOAWTh UX PEIIEHUS C TOMOIIBI0 PaBHOCUIBHBIX
[IEPEXO0/I0B;

OCYIIIECTBIISATH OTOOP KOPHEN IIPU PEIIEHUU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJHO OMEpPUPOBATH MOHSITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, MPHUMEHATH
HeoOXoauMbIe (HOPMYIIBI IJISl pELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZHO ONEpUPOBATH IOHATHUSAMHU: CHUCTEMAa M COBOKYINIHOCTb YpPaBHEHUH U
HEPABEHCTB, PABHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-CIIEJICTBUS, HAXOUTh PELIEHUSI CUCTEMBI U
COBOKYITHOCTEH pallMOHANbHBIX, MPPALUOHAIBHBIX, MOKA3aTEIbHBIX M JOrapupMHUECKUX
YPaBHEHUI U HEPABEHCTB;

pemarh palnMoHANbHBIE, HppalMOHANbHBIE, IOKa3aTellbHbIe, JorapuMuyecKkue Hu
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COZepKalllie MOIYJIN U TTapaMeTphl;

OPUMEHATHh Irpaduyeckre METOIbl AJS pPEIIeHUs ypaBHEHUH M HEpaBeHCTB, a TaKKe
3a/1a4 ¢ mapameTpamy;

MOJIEJIMPOBaTh pealibHble CHUTYallud Ha SI3bIKE aireOpbl, COCTaBIATh BBIPAKEHUS,
YpaBHEHHUS, HEPaBEHCTBA M UX CHCTEMbI IO YCJOBMIO 3aJauyM, MCCJIEI0BaTh MOCTPOCHHBIE
MO/IENIU C UCIOJIB30BAHUEM alllapaTa aareopbl, UHTEPIPETUPOBATh MOTYYEHHBINH PE3yNbTaT.

DOyHKUUM U rpadpuku:

CTpOUTH TpaMKU KOMIIO3ULINN (PYHKIIUN C TOMOIIBIO AJIEMEHTAPHOIO UCCIIETOBaHUS U
CBOMCTB KOMITO3ULIUU ABYX (YHKIIMIA;

CTPOUTh TeOMETpUYEeCKHe O0pa3bl ypaBHEHMH M HEPaBEHCTB Ha KOOPAMHATHOMN
IJIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

MPUMEHSTh QYHKIUU JJI1 MOJICTTMPOBAHUS U UCCIIEIOBAHUS pPeabHBIX MPOLIECCOB.

Hauana maTeMaTH4eCKOro aHaJIM3a:

UCMOJIb30BaTh MPOU3BOJHYIO JJsI HCCIel0BaHUs (YHKIMM HAa MOHOTOHHOCTh U
KCTPEMYMBI;



HAXOJUTh HanOOJIbIIIee U HAMMEHbBIIIee 3HaUCHUS (DYHKITMH HENPEPHIBHOW Ha OTPE3KE;

MCIIOJIb30BaTh IPOU3BOAHYIO JUISI HAXOXKACHHSI HAUTYYIIIETO PEIICHUS B IPUKIATHBIX, B
TOM YHCIIE CONHATbHO-YKOHOMHYECKHX, 33Ja4ax, I OMPEACICHHS CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOTO (GOPMYIIOi HiTH rpaduKoMm;

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: IEPBOOOpa3Has, OINPENeIEHHBIA HHTETpall,
HAXOJHUTh MEPBOOOPA3HBIC ANEMEHTAPHBIX (DYHKIMNA M BBIYHCISATH MHTErpan mo Qopmye
Hrrorona-Jleiiouunma;

HAXOJUTh IJIONIAU IIOCKUX (PUTYP U 0OBEMBI TN C TIOMOIIBIO HHTErPaIa;

UMETh IMPEJICTABICHHE O MAaTEMaTHYECKOM MOJICITHUPOBAHUN HA TPUMEPE COCTABIICHUS
muddepeHINaTbHBIX YPaBHEHHI,

pemate TpPUKIAIHBIE 3a7add, B TOM YHUCIE COLHAIbHO-JKOHOMHYECKOTO H
(bU3NIeCKOro XapakTepa, CpeICTBAMH MaTEMAaTHIECKOTO aHaIH3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoandecTBO yacoB 3ﬂeKTp0HHBIe
Ne HaunmeHoBaHMe pa3/ie/ioB U TeM
Kontpoabuble | IpakTuueckue | (1uppoBbIe)
n/n MPOrpamMmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchl
MHO0KeCTBO JIEHCTBUTENBbHBIX YNCEI.
1 Muorousnensl. PalinoHnanbHble ypaBHEHUS U 24 1
HepaBeHCTBAa. CUCTEMBI TMHEHHBIX
yYpaBHEHUU
5 Oynkuuu 1 rpapuku. CreneHHas QyHKIUS C 12 1
LeJIBIM [TOKa3aTeseM
3 ApudpmeTnueckuili KOpeHb N-0i CTENEHH. 15 1
HppaunoHanbHble ypaBHEHUS
4 [TokazarenpHast pynkmus. [TokazarenpHbIC 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHS. 18 1
Jlorapudmuueckre ypaBHeHUs
6 Tpuronomerpuieckue BbIpaKeHUs U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUN 10 1
8 HenpepsiBabie Gpynkiuu. [Tponssonnas 20 1
9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 5 )
3HAHWI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KosaunyectBo 4yacos DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM
Konrpoabusie | Ilpakruyeckue | (uupposbie)
n/n MPOrpamMmmbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
1 HccnenoBanue GyHKIHIA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOMN
2 [TepBooOpa3Has u UHTETpal 12 1
3 ['paduku TPUrOHOMETPUUECKUX (PYHKIIHI. 14 1
TpuronomeTpuyecKre HEpaBeHCTBA
4 HppanmonansHble, OKa3aTeNbHbBIE U 24 1
norapudMuyecKre HepaBeHCTBA
5 KomruiekcHbie yncina 10 1
6 Harypanbnbie u nenbie yncina 10 1
CucreMbl palioHATBHBIX, HPPAMOHATEHBIX
7 MOKAa3aTeNbHbBIX U JIOrapu(PMUUECKUX 12 1
ypaBHEHUH
8 3amaun ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 16 5
3HAHUM
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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