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[HosicHuTEIbHASA 32N CKA
Jannast pabovast mporpamma npeanasnadena s 10-11 kiraccoB MBOY «Kopewnsckas CIL»
PabGouas mporpamMMa mo mnpeaMeTy MareMaTuka: anreOpa M Haudana aHanmu3a B 10-11 kmaccax
COCTaBJIEHAa B COOTBETCTBHH C:

®denepanbHbIM 3aK0OHOM OT 29.12.2012 Ne 273-D3 «O6 obpaszoBannm B Poccuiickoit deaepannmy»;

®enepanbHbIM 3aK0HOM OT 24.09.2022 1. Ne 371-®3 «O BHecenun usmeHeHuil B denepanbHbli
3ak0oH «OO0 oOpazoBanuun B Poccuiickoit ®Penepanum» U crateto 1 DenepanbHOro 3akoHa «0O0
o0s3aTenbHBIX TpeOoBaHusX B Poccuiickoit denepannmny;

[TopsinkoM opraHu3alMi W OCYIIECTBICHHUS OOpa3oBaTENbHOM AESITETbHOCTH IO OCHOBHBIM
0011e00pa30BaTeIbHBIM ITPOrpaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMaM Ha4aJIbHOTO OOIIEro, OCHOBHOTO
o01ero U cpeaHero ooIero oopa3oBaHus, YTBEPKICHHBIM NprKa3zoM MuHmpocsemieHus ot 22.03.2021
No 115 (B meiicTByrOIICH peqakiinm);

[Ipukazom MunucrepctBa mnpocBemienus Poccuiickoit @enepanun ot 12.08.2022 r. Ne 732 «O
BHECCHUHU M3MEHEHHH B (hefiepasibHBIN roCy1apCTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT CPEAHETO OOIIETO
o0Opa3oBaHMs, yTBEPkKACHHBIN MprKka3zoM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit @eneparnuu
ot 17 mast 2012 r. Ne 413x;

[Ipukazom MunucrepctBa npocBemenus Poccuiickoit ®enepanun ot 18.05.2023 Ne 371 «O06
yTBepkAcHUH (henepanbHO  00pa30oBaTENBHOW MPOrPpaMMBI  CpelHEro oO0Iero  oOpa3oBaHUs)
(3apeructpupoBan 12.07.2023 Ne 74228);

[Tpukazom MunuctepcTBa npocenienus: Poccuiickoit deneparmu ot 21.09.2022 r. Ne 858 «O06
yTBEpKACHUH (eAepanbHOrO MepedHs YYEeOHHMKOB, JOMYIIECHHBIX K HUCIOJIB30BAHHUIO NPHU pealn3aliu
UMEIOIMX TOCYAAPCTBEHHYIO aKKPEAUTAIMIO O00pa30BaTeNbHBIX MNPOTpaMM HAa4YalbHOTO OOIIero,
OCHOBHOTO  00mIero, cpeaHero oOmero oOpa3oBaHMS  OPTaHU3ALUAMU,  OCYIIECTBIISIOMIUMU
00pa30BaTeNbHYyI0 JEATEIBHOCTh M YCTAHOBJIEHUS IPEAEIBbHOTO CPOKA HCIOJIB30BAHUS HCKIIOUYEHHBIX
Y4eOHHUKOBY;

3akoHoM Pecny6mmku Kpeim ot 06.07.2015 Ne 131-3PK/2015 «O6 oGpaszoBanuu B PecmyOirike
KppiM» (¢ M3MEHEHUSMU U TOTOTHEHUSIMH );

[Tpukazom MunucTepcTBa 00pazoBaHus, Hayku u Monoa&xu Pecrybmmku Kpemv ot 27.03.2023
Ne 565 «O mpu3HaHUM YTPAaTUBIIUM CHUIy IMpHKaza MuHHCTEpCTBa 00pa30BaHUs, HAYKH U MOJIOAEKHU
PecnnyOmuku  Kpsim ot 11.06.2021 Ne 1018» (MP mno BeaeHHio [el0BOM JOKYMEHTalluud B
TOCY/IapCTBEHHBIX M MYHHUIMMAIBHBIX JIOMIKOJIBHBIX 00pa3oBaTeNbHBIX U 001e00pa3oBaTeNbHBIX
opranuzaiusax Pecyonuku Kpeim). Pexxum nocryna: https://www.krippo.ru/files/metod2024/24.pdf.

[Tucemom MuHnucTepcTBa 006pa3zoBanusi, Hayku U Mojozexu Pecyomuku Kpeiv ot 13.04.2023 Ne
1988/01-15 (06 yueOHbIX mmaHax obmieoOpa3zoBaTenbHbIX opranu3amnuii Pecryommku Kpeiv Ha 2023/2024
y4eOHBIH ro).

MeToauueckuMH peKoOMEeHAauAMUA 00 0COOEHHOCTSX MPENoJaBaHusl MaTeMAaTUKU: anredpa u
Hauasa aHaiu3a B 00mieoOpa3oBarenbHbIX opranuzanusx Pecryomuku Kpeiv B 2023-2024 yyeGHOM
rozy

[Tonoxenuem o hopMax, HEPUOJUYHOCTH, MOPSAIAKE TEKYILIEI0 KOHTPOJS YCIEBAEMOCTH U
MIPOMEKYTOUHOM aTTecTanuu oOydaronuxcs B [1Ikore.

OcHoBHOW  oOpa3oBaTenbHOW  mporpaMmoil  cpenHero obmero obpaszoBanus (PI'OC),
yTBep)ka€HHOoM npukazomM MBOY «Kopeunsckas CII» 0129.08.2023 1. Ne 314;

Y4eOubIMHE MTaHaMu cpeaero obmero oopazoBanus (PI'OC) MBOY «Kopeusckas CI»,
YTBEPKIEHHBIM NprKka3zomM oT 27.08.2024 roma Ne 293

[Tonoxxenuem o paboueit mporpamme yuebnsix npeameroB MbOVY «Kopeusckas CLI»,
YTBEPKIEHHBIM TpUKa3zoM 0129.08.2023 Ne 317

B cootBetcTBUE ¢ DenepanabHBIM rocy1apcTBEHHBIM 00pa30BaTeNbHBIM CTaHAAPTOM CPEIHET0

obmrero oopa3oBanus yueOHbIN ipenMeT «MaTemaTrka: aredpa U Hayaaa aHalln3a» BXOIUT B
npeaMeTHyo obnacte «Marematuka: anrebpa v Hauala aHajiu3a» | SABIsSeTCs 00s3aTebHBIM IS
W3YYEHHUS.


https://www.krippo.ru/files/metod2024/24.pdf

Copneprxanue yueOHOro npeamera «Martematuka: anreOpa u Hayajla aHajau3a», peICTaBIEHHOE B
paboueii mporpamme, cootBeTcTByeT @I'OC COO, OPII mpenmera «MaTtemaruka: anredpa v Hadaa
aHAJIN3a».

VY4eOHBbIM MJIaHOM Ha U3yYEHUE MaTeMAaTUKU: anredpa v Havana aHanu3a B 10 kiacce OTBOIUTCS

- 136 4. (4 yaca B Henenmo), B 11 kmacce orBoguTcs - 136 4. (4 4aca B HEZEIO).
[Iporpamma opueHTHpOBaHA Ha MCIIOJIb30BAaHHE YUCOHUKOB:

COAEPXAHUE OBYYEHUA

10 KNACC

Yucua v BbIYUCICHUSA

Patmonaneubie  uncna. OOBIKHOBEHHBIE U JECATUYHBIE JPOOH, TIPOLEHTHI, OECKOHEYHBIC
nepuoguueckue ApoOu. [Ipumenenne npobell M NPOLEHTOB JUIsl peIleHHs NPUKIAJHBIX 3a1ad B
PA3IUYHBIX OTPACIISIX TPOMBIIUIEHHOCTH U MPEICTaBICHUS )KU3HH.

JeiicTBuTenbHble yKcia. ParmonanbHbele 1 MppallMoOHaNbHble yncia. ApudMeTHYecKre onepanun
C peabHBIMH YUCIIaMUA. MOTyJTb IEHCTBUTEIHLHOTO YHCTIa U €T0 CBoMcTBA. [IpnOIMKEHHBIC BEIYNCIICHHUS,
IIPaBWJIA OKPYTJIEHUS, IPUKHU/KA U OLIEHKA PE3yJIbTaTa BBIUYMCIICHNUS.

Crenenp ¢ mensiM mnpu3HakoM. buHoMm Herorona. Mcmonb3oBanne npuBEACHHBIX (opM  UIs
3aIlMCU PEATBHBIX YNCEN JUIsl PEIICHUS TPAKTUUECKUX 3a7a4d U NIPECTABICHUS JaHHbIX.

Apudmernueckuii KOpeHb HATYpaJbHON CTENIEHH U €T0 CBOMCTBA.

Crenenp C palMOHAIBHBIMU IPU3HAKAMU M €€ CBOWCTBAMH, CTENEHb C JECHCTBUTEIbHBIM
MIPU3HAKOM.

Jlorapudm uncna. CoiicTa gorapudma. JlecaTuuHble U JIOTHYECKUE JIOrapu(MBI.

CuHyCc, KOCHUHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, AapKKOCHHYC H
apKTaHI€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHus U IBETOYKH

PoxxnecTBO M pOXKIECTBEHCKHE KOHBEPTHL. YpaBHEHHE, KOpPEHb YypaBHEHUM. PaBHOCWIIBHBIE
ypaBHEHHS U ypaBHEHUs-CIeACTBUS. HepaBeHCTBO, pelenne cepTudukara.

OcCHOBHBIE =~ METOABI  pEHIeHUus  LeNblX M JpOOHO-pallMOHANbBHBIX  MoOjAeled U
IpUMEPOB. MHOro4WI€Hbl OT OJHOM IIepEeMEHHOM. JlelleHne MHOroOwIeHa Ha MHOIowieHa ¢
octratkoM. Teopema be3y. Muorounens! ¢ nensiMu kodddunmentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COJIEPIKALNX CTENIEHU U KOPHEH.

HppanuoHanbHble ypaBHEeHUA. OCHOBHBIE METOBI PEIIEHUS UPPALMOHAIBHBIX MOJAECIEN.

[ToxazaTenbHble ypaBHEHHUsS. OCHOBHBIE METO/IbI PELIEHHUS] METPUUECKUX U3MEPEHUH.

[TpeoOpa3oBaHue BbIpaXEeHUH, COAEPIKAIINX JIOTapUPMBI.

Jlorapudmuueckue ypaBHeHHS. OCHOBHBIC METO/IbI PEIICHHS JIOTapU(PMUUECKUX MOJIEIIEH.

OcHoBHbIE TPUTOHOMETPUUYECKUE dopmyisl. [IpeobpazoBanue TPUTOHOMETPUUECKUX
BbIpakeHU. PelieHre TpuroHoMeTpuuecKrx JAaHHbIX.

Pemnenne cucTeMHbIX IMHENHBIX JaHHBIX. MaTpulia cCUCTEMBI TUHENHBIX Mozenel. OnpenennTeinsb
MaTpULlbl 2X2, ero reoMeTpPUYECKUN CMBICI M CBOICTBa, BBIUMCIEHHE €ro 3HAYEHWIl, NPUMEHEHUE
ONpEACIUTENS AJIs PELICHNUs CUCTEM JIMHEHHBIX ypaBHEHHMH. PeleHne npukiIagHbIX 3a1ad ¢ OMOIIBIO
CHUCTEMBI JIMHEWHBIX Mojenel. MccnenoBanye MOCTPOCHHMsST MOJEIM C  TOMOLIBI0 MATpUll U
OIIPEACIUTENEH.

[TocTpoenne MaTeMaTHUECKUX MOJIEJIEH, NMPEeACTAaBISIOUIMX CUTYallUHd C ITOMOIIBI0 YPaBHEHUN U
n3o0pakeHuil. [lpumeHeHne Merosa W ONMUCAHMS Ui PELIeHHs MaTeMaTHYecKuX 3ajad M 3agad u3
Pa3IUYHbIX 00J1aCTe HayKU U OMUCAHUS KU3HHU.

DOYyHKUMH U TPAaPUKHU

Oynkius, crnocoObl 3amaHus ¢GyHKOUW. BzaumHo oOpatHbie  ¢QyHKunu. KoMmo3unnoHHbe
¢yukuuu. I'paduk pyHkumu. DnemeHTapHble QYHKIUHN TpeoOpa3oBaHus rpauKoB.

OO6nactp ompeneneHus: U MHOXECTBO pe3yibratoB ¢yHkmmid. Hymn dynkmms. [TpomexyTtku
3HAKOMOCTOSHCTBA. YETHbIe M HeuéTHble (QyHKImH. [lepuonnueckue QyHkuun. OyHKIUSA NPOMEKYTKH
MOHOTOHHOCTH. DYHKIIUM MaKCHMyMOB 1 MUHUMYMOB. Hanbounbmiee 1 HanMeHblee 3HaueHNe QYHKIUU
IIPOMEXKYTKA.
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JluneiiHas, kBaapaTHyHas W JApPOOHO-TUHEHHAs (QYHKIMHU. DIEMEHTapHOE HCCIEI0BaHUE U
MOCTPOCHUE UX TPpaHUKOB.

CrenenHas (yHKIUS ¢ HaTypalbHBIM U lenbiM o0pa3oMm. Ee cBoiicTBa u rpaduk. CoiicTBa u
rpad UK UMEIOT TaKylO e CTeTeHb, KaK ¥ (PYHKIUH, OTIMYAIOIINECS OT aHAJIOTOB.

[ToxazaTenbHas u norapudmuueckas (yHKUMM, HX cBolicTBa M rpaduku. Mcnonb3zoBaHue
¢byHKUIMH TpadUKOB A pelIeHUs] MATEeMaTUIECKHX 3a/1a4.

TpuroHnomeTrpudeckasi OKpPY>KHOCTb, OIpeAeNeHHEe TPUTOHOMETPUYECKUX 4YHucel (QYHKIMIHOTO
apryMeHTa.

OYHKIMOHANBHBIE  3aBUCHUMOCTH B Pa3lM4YHBIX  Tpoleccax W sBiIeHUsX. [paduku
WHIMBUTyQJIbHBIX 3aBUCUMOCTEM.

Havana mareMaTH4ecKoro aHajamusa

IlocnenoBaTenbHOCTS, CHOCOObI 3a/1aHUs cTabupHOCTH. MeTof MaTeMaTH4eCKON
WHAYKUUU. MOHOTOHHBIE W OrpaHUYEHHbIE  IOCIIEIOBAaTENbHOCTH. MICTOpUS ~ BO3HHMKHOBEHUS
MaTE€MaTUYeCKOr0 aHAIN3a KaK aHAJIN3a MAJICHBKUX JIETEH.

ApudmeTrnueckas U reoMeTpuueckas mnporpeccud. beckoHeuno yObIBaromas reoMeTpudeckas
nporpeccusi. Cymma  OeckoHEWHO  yOBIBAalOIe  reoMeTpudeckol — mporpeccuu. JIMHEWHBI |
AKCIIOHEHUUANBHBIN pocT. Yucno e. dopmyna ClHOXKHBIX NPOLEHTOB. Mcronb30BaHUE MPOTrpecCUM s
pelIeHus 3a1a4 NPUKIAJHOTO XapaKTepa.

HenpepriBHble  ¢GyHKIMM W WX  cBoWcTBa. Toukn  paspbiBa. ACUMNTOTHL  TIpaduKoOB
¢ynkuumii. CBolicTBa (YyHKIIMM HENPEPBHIBHBIX Ha OTpe3ke. MeTol WHTEpBajOB JUIsI PacTBOPOB
aHasoroB. [IpuMeHenue cBoiicTBa HEMPEPHIBHBIX (PYHKIMN IS PEeIICHUs 3a/1ad.

[lepBast u BTOpas npousBoaHbIe GyHKIMUA. OnpeaeneHne, TeOMETPHUECKUN 1 PU3UIECKUN CMBICIT
MIPOM3BOJHON. YpaBHEHHE KacaTeNbHOM K TpaduKy GyHKITHH.

[TpousBomHbIe 31eMeHTapHble QyHKIUH. [Ipon3BeeHHbIE TPOU3BEIEHHUS UCKYCCTBA, YacTHBIC H
KOMIO3UTOPCKUE (PYHKITHH.

MuokeerBaH-A0rHKa

Hanee, omepauud Hajg  mOoTpeblieHMEeM MW uUX  UMyniecTBoM. [lmarpammel  Diinepa—
Benna. [IpuMeHeHre TEOPETUKO-MHOKECTBEHHOTO OOOPYAOBaHHS JUIsI ONHCAHUS TPOIECCOB H
HaIlpaBJICHUM, IPHU PEUICHUH 3a]1a4 U3 APYTUX XUMUYECKUX BELIECTB.

Omnpenenenue, BbIBOJbI, CBOWCTBA MaTeMaTHUYECKOIO OOBEKTA, HUCCIEIOBAaHHUE, J10Ka3aTEIbCTBO,
PaBHOCUJIbHBIE YPaBHEHUS.

11 KIIACC

Yucsa v BbIYUCTICHUSA

EctectBeHHbIe U 1enble uncina. [[puMeHeHNe MPUHIUIOB JIEICHUS ILEbIX YKCeN, HAauOOIBIIUN
obmuii nenutens (manpHee — HOJl) n Hanmenwmii oOmuii kpatueiii (nanpHee — HOK), snemenTs Mo
MOAYJII0, aNTOpUTM EBKIIMIA A pelIeHus 3aa4 B IIEJIbIX YHCTIaX.

KommekcHble umcna. Anredpandeckass 1 TpUrOHOMETpU4Yeckas (OpMbI 3aITUCH KOMIUIEKCHOTO
yricna. ApudMeTudeckre onepamnuyd ¢ KOMIUIGKCHBIMU drciamMu. M300pakeHrne KOMIUIEKCHBIX YMCeN Ha
KoopauHaTHOW  1wiockoctu. opmyna  Myaspa. Koppu  H-0Mf  cTenmeHM W3 KOMILUIEKCHOTO
yricna. [[puMeHeHre KOMIUIEKCHBIX YHCeT TSl peleHus] PU3NIECKUX U TEOMETPUIECKUX 3a/1ad.

YpaBHeHMs M IBETOYKH

Cucrema, LIETTOCTHOCTD u aHazorusi. PaBHocuiibHbIE CHUCTEMBI u CHUCTEMBI-
ciencTBysl. PaBHOCUILHBIN IIBET.

OT6op KOpHEH  TPUTOHOMETPHUYECKHX MOJENed ¢ TIOMOIIbI0  TPUTOHOMETPHUYECKOMN
OKpPYHOCTH. PelieHne TpuroHoMeTprU4eCKUX MoKa3aTeiei.

OcCHOBHBIE METOJIBI PEIICHUS TIOKA3aTENbHBIX U JIOTAPU(PMUIESCKIX TTPH3HAKOB.

OcHOBHBIE METO/IbI PELLICHUS UPPAIIOHATbHBIX 1IBETOB.

OCHOBHbIE METOJbl PEIIEHUST CUCTEM U COBOKYIHOCTH palMOHAIBHBIX, HUPPAIMOHATIBHBIX,
MOKa3aTeNbHBIX U JOrapu(MUUECKUX MOEIEH.

YpaBHeHUs], IBETA U CUCTEMBI C TTapaMETPAMH.



[IpumeHeHne METOA0B, CUCTEM M PE3YyJbTAaTOB JUIsl PELICHUS MaTeMAaTUYECKUX 3aJa4d U 3a/1ad U3
pa3nMyHBIX 00IacTeil HAYKU U OTIPEIeICHNUS )KU3HU, HHTEPIIPETAIMS TTOJTyYeHHBIX PE3YIIbTaTOB.

DYyHKUMH U I'PaPUKHU

I'papux  dynxmmii xommosunmu. 'eomerpuyeckre o00pa3bl TOJMYYEHbBI W TPUBEICHBI Ha
KOOPJIMHATHOM IJIOCKOCTH.

Tpuronomerpudeckre GyHKINHU, UX CBOMCTBA U rpaduKH.

BusyanpHbple MeTOABI pelIeHUuss U aHajuoruu. ['paguueckne MeTOAbl pelIeHds 3a7ad C
napameTpamH.

Hcnonp3oBanue GyHKIUI rpaduKoB A UCCIEIOBAHUS MPOIIECCOB U 3aBUCUMOCTEN, KOTOpHIE
IPUBOJAT K PELICHUIO IPOOJIEM, CBSI3aHHBIX C IPYTUMHU XUMUYECKUMH BEIIECTBAMU U OLIEHKOH >KU3HH.

Havana mareMaTH4ecKoro aHajamusa

[Ipumenenne  MPOM3BONHOW K  HCCIEAOBAaHMIO  (YHKIMH HAa  MOHOTOHHOCTh |
sKcTpeMyMbl. HaxoxaeHue 0ombIero 1 MeHbIIero nporpecca GyHKIIUN HETIPEPHIBHOCTH HA OTPE3Ke.

[IpuMeHeHne IPOU3BOIHOM I HAXOKICHHS HAWTY4dlIero pelIeHus B IPUKIIAIHBIX 3a7a4ax, Uil
oTmpezieNieHUs] CKOPOCTH U YCKOPEHUs Tpoliecca, 3alaHHoi (popmyron win rpadukoM.

[lepBooOpa3nasi,  BTOpOe  CBOWCTBO  mepBooOpa3HbIX. [lepBooOpa3zHbie  dleMEHTapHbIE
byuxun. [IpaBuna npeObiBaHUS IEPBOOOPA3HBIX.

Hurerpai. I'eomerpudecknid CMBICII HMHTETpasa. BeluncieHne ONpeneIeHHOro HMHTErpanga Io
dbopmynie HetoroHa-JIeiiOHUIIBI.

[Ipumenenne wHTErpana A HAXOXKICHUS IUIOHIafedl TUIOCKMX (Guryp ©u  00beMoB
F€OMETPUUYECKUX TEII.

[Ipumepsr  pemenuit  audQepeHIHanbHbBIX  METOA0B. MaTeMaTn4eckoe  MOJCIHPOBAHUE
MIPUPOJIHBIX MPOIECCOB € MOMOUIBIO AU PEpEeHIINATBHBIX YPABHEHHIA.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJITEBPA N
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YTJIYBJEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) BbIcuIee 0Opa3oBaHue:

c(OpPMHUPOBAHHOCTh TPAXKJAHCKON MO3UIMHU 00yYaromerocs Kak aKTUBHOTO U OTBETCTBEHHOT'O
YJIeHa POCCUIMCKOI0 OOIIECTBA, MPECTABIEHNE MATEMAaTUYECKUX OCHOB Pa3BUTHS PA3JIUNYHBIX CTPYKTYD,
HamnpaBlieHUs, Mpoleayp obmiecTBa (BBIOOPBI, OMPOCHI U JPYroe), yYMEHHE B3aUMOJICHCTBOBATH C
KOHKPETHBIMU MHCTUTYTaMH B COOTBETCTBUHU C UX OCOOCHHOCTSIMU M Ha3HAUEHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKOM TPaXKJAHCKOM MJIEHTUYHOCTH, TOMAJEPKKA TMPOIUIOTO U
COBPEMEHHON pOCCUHCKOM MaTE€MaTWKH, LEHHOCTHOE OTHOUIEHHWE K JOCTUKEHUSAM POCCHUUCKHX
MAaTEMaTUKOB M POCCUUCKON MATEMaTHYECKOW IIKOJbI, MCIOJIb30BAHUE ATUX JOCTHKEHUW B APYTUX
HayKax, TEXHOJIOTUSIX, MPUHIIUIIAX SKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHHE JIyXOBHBIX IIEHHOCTEH POCCHIICKOr0 Hapoaa, CGHOPMUPOBAHHOCTh MOPATHHOTO
CO3HaHMSI, STUYECKOIO IMOBEACHMS, CBA3AHHOIO C NPAKTHMYECKUM MPUMEHEHHEM JOCTHKEHMH HayKu U
cdepsl yu€HOr0, 0CO3HAHKE JTMYHOTO BKJIa/la B TOCTPOCHUE OYIyIIETro;

4) 3cTeTHYeCKOro BOCIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYas OCTETHKY MaTeMaTHUYeCKHX OCOOEHHOCTEH,
00BEKTOB, 3a/1a4, PEeLIEHUH, pacCcyK/I€HNH, BOCIPUMMUYUBOCTh K MaTEMaTHUECKUM acleKTaM pa3iIHuHbIX
BHJIOB UCKYCCTBA;

5) pusuveckoro BocnuTaHUs:

pa3paboTaHHbIE METObl MPUMEHEHHS MaTeMaTHYeCKHX 3HaHUNH B 30pOBOM M 0Oe30macHOM
oOpa3e *HU3HHU, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 3[I0POBBIO (3I0pOBOE MUTAaHUE, COATaHCUPOBAaHHBIN
PEXUM 3aHATUN U OT/AbIXA, PEryJsipHas TUHAMHUYECKas aKTHUBHOCTH), 000OCHOBAaHHE COBEPIIICHCTBOBAHUS
IIPH 3aHATUAX CIIOPTUBHO-0310POBUTEIILHON TEPPUTOPUEH;

6) TPY10BOr0 BOCIIUTAHUSA:
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TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTEH TPyAONI00Ms, MHTEpPeC K pasiuuHbIM cdepam
po(heCCHOHATTLHOM JIeATETPHOCTH, TIEPEX0]] C MATEMATUKOW U €€ MPWIOKCHUSIMU, YMCHHE OCO3HABATh
OCO3HaHHBIM BBIOOp Oyaymieil mnpodeccu W peanu30BbIBATH COOCTBEHHBIC >KU3HEHHBIC TILIAHbI,
TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO W CaMOOOpPa30BAaHUIO HA TMPOTHIKEHUU
BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY pa3BUTHE B NMPAKTUYECKUX YCIOBHUAX 3aJa4l MaTEeMaTH4ECKOM
HaIpaBJIECHHOCTH;

7) 3K0JIOTMYEeCKOro BOCIIMTAHUS:

chopmynMpoBaHHasi KyJbTypa, MOHUMAHUE COIMATBHO-3KOHOMUYECKUX TMPOIIECCOB B COCTOSIHUU
MPUPOJHOM W COLMANBHOM Cpefbl, MOHHUMaHHE TJI00AIBHOTO XapakTepa SKOJOTMYECKUX MpodiieM,
OpUEHTAllMsI HA TMPUMEHEHHE MATEMaTHYECKUX 3HAHUM I PEHICHHs 3a/Jad B 00JIACTH OKpYKarouiei
cpenbl, IUIAHUPOBAaHUE TMOCIHEAYIOIMIMX JACHUCTBUH M OLEHKA HUX BO3MOXHBIX IOCJIEICTBUM IS
OKpYXKaroIIEe Cpebl;

8) HeHHOCTH HAYYHOI0 O3HAHUSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, CTAHAAPTHBIM TMOJXOJ Pa3BUTHUS HAYKH U MPAKTUKH,
MOHMMaHHE MaTeMaTUYeCKOM HayKu Kak cdepa AesITeNbHOCTH, 3Talbl €€ Pa3BUTHI U MHHOBAIIMOHHOCTH
JUISL pa3BUTHUSL IUBWIW3AIMK, BJIAJICHUE S3BIKOM MAaTEMAaTUKH M MaTeMaTHYeCKOW KyJIbTypod Kak
CpPEACTBO IMO3HAHUS MHpPA, TOTOBHOCTh H3Yy4yaTh NPOEKTHYIO M HCCIEI0BATEINBCKYIO JI€ATEIbHOCTh
WHJUBUJTyaJIBHO U B TPYIIIIE .

METANPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHbIe YHUBEPCAJIbHbIE TEXHOJOTHYECKHE [IeiicTBUS

Ba3oBble Jlornvyeckue AeicTBUA:

BBISIBJIATD U XapaKTEPHU30BaTh OCHOBHBIC MPU3HAKK MAaTEMAaTUYECKUX 00bEKTOB, MOSCHEHHUSI, CBSI3U
MEXIy TOHATUAMHU, (DOPMYIHpPOBATH OINpeAeNieHHEe TMOHATUH, COXPAaHATh CYIIECTBEHHBIM MpPU3HAK
KJIaCCU(UKAIINU, OCHOBAHHUS JIJIs1 OOOOIICHUS U CPABHCHHS CBSI3€H, KPUTEPHIA POBEICHUS aHAIIN3A,

BOCIIPUHUMATh, POPMYIUPOBATH M MPEOOPA30BBIBATH CYXKICHHS: MPEAB3AThIE U OTPUIIATEIBHBIE,
¢IMHUYHbBIC, YaCTHBIC U OOIIIHE, YCIIOBHBIC;

BBISIBJISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpEUHs B (akTaX, JaHHBIX,
HAOMIOZACHUSX U YTBEPXKJCHUSAX, TMpeuiaraTb KPUTEPUHM [JIsl BBISABJICHHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUNIA;

JiefaTh BBIBOJIBI C HCIIOJIB30BAHUEM JIOTUKH COXPAHEHMSI, JEAYKTUBHBIX U HWHIYKTUBHBIX
YMO3aKJIFOUE€HHH, YMO3aKIIFOUEHHUI 10 aHAJIOTUH;

MIPOBOJIUTH CaMOCTOSITENIbHBIE JIOKA3aTeNbCTBA MaTEeMaTHUYECKUX YTBEpXKICHUN (TpsiMble W
MIPOTUBHBIC), BBICTPAMBATh APTYMEHTAIIMIO, MPUBOJUTH HPUMEPhl U KOHTPIPUMEPHI, O0OOCHOBHIBATH
COOCTBEHHBIC MHEHHSI M BBIBO/IBI;

BbIOpaTh cmoco0 pemieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO BapHAHTOB pPEIICHUH,
BEIOMpATh HaNOOJIee TIOXOSIINE BAPHAHTHI C YIETOM, CAMOCTOSITEIIBHO BBIJICJICHHBIX).

Ba3oBble uccienoBarenbckue A1eiCTBUA:

WCIIOJIb30BAaTh  BOMPOCHI B KAueCTBE  MCCIIEIOBATEIBCKOIO  MHCTPYMEHTa  IIO3HAHMS,
dbopMyIIHpoBaTh BOMPOCHL, (PUKCHPOBATH MPOTHUBOPEUHE, TPOOIEMY, COXPAHATh UCKOE U CYIIECTBYIOIIEE,
(GbopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MIPOBEICHUE  CAMOCTOATEIBHO  CIUIAHUPOBAHHOIO  JKCIEPUMEHTA,  HMCCJIEJOBAHHME  TIO
YCTAaHOBJICHHUIO  OCOOCHHOCTEM  MaTeMaTUYecKoro OOBeKTa, SBJIICHUS, TIPOLECCa, BBISBICHUIO
3aBHCUMOCTEH MeXIy 00BbEKTaMu, SIBJICHUSIMHU, TIPOIIECCAMU;

CaMOCTOSITENILHO  (POPMYITUPOBATH OOOOINCHUST W BBIBOJBI IO pE3yJIbTaTaM TMPOBEAEHHOTO
HaOII0/IEHUS, UCCTIEIOBAHUS, OLIEHUBAThH JOCTOBEPHOCTH PE3YJIbTATOB, BHIBOJOB U 00OOIICHHIA;

CIIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIlecca, a TAKKE BBIIBUHYTh OOPHOY O €ro pa3BUTHH B
HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISBJIATH AePUIUT MHDOpPMAIMM, TAHHBIX, HEOOXOIUMBIX I OTBETa HAa BOMPOC U PEIICHUs
3a/1ay4;

BbIOMpaTh MH(GOPMALIMIO U3 UICTOYHUKOB PAa3IMYHBIX TUIIOB, aHATU3UPOBAThH, CUCTEMATHU3UPOBAThH
¥ MHTEPIPETUPOBATH HH()OPMAIIHIO PA3TUYHBIX (DOPM U TIPEICTABICHUI;



CTPYKTYpUpOBaTh  MH(OpPMAIMIO, €€ BHICOKOE IOJIO)KEHHE B  pa3IMyHbIX  (popmax,
WJUTIOCTPUPOBATh IpapuuecKy;

OLIEHUTb HAJIEKHOCTh UH(OPMAIMU IO CAMOCTOATENBEHO C(HOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHnKkaTHBHBIE YHHBepcaJlbHbIe TEXHOJIOTHYECKHE AeliCTBUS

Oo0menue:

BOCIIPUHUMATh U (HOPMYIMPOBATh CYKIAECHHS B COOTBETCTBUHU C IOJIOXKEHUSAMHU M KPUTEPUSIMU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIpPaXaThb CBOIO TOUYKY 3PEHHsS B YCTHBIX M IHUCBMEHHBIX TEKCTaX,
JlaBaTh OOBSICHEHMS 110 X0y PELICHMS 3a/1a4, KOMMEHTHPOBATD MTOJIyYEHHBIN pe3ysbTarT;

B XoJe OOCYXJEHHUs 3aJaBaTh BOIPOCHI MO CYLIECTBYIOIIEH 00cCyXaaeMoil Teme, mpobiemam,
pemaeMoil 3aaaye, BbICKa3blBaTh WJIEH, LI€JICHANPABICHHbIE MOMCKOBBIE PELICHHS], CONOCTABIATh CBOM
MHEHHUs ¢ 00CYKACHUSAMH JIPYTMX YYaCTHUKOB JMANOra, HAXOJIUTh ApIyYMEHTBI U COMOCTABIATh MO3UIUH,
B KOPPEKTHOH (popmMe popMyIHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHUS,

BBICOTA PE3YJITATOB PEIICHUS 3a]lau, SKCIIEPUMEHTa, UCCIIEJOBAHUS, TPOEKTA, CAMOCTOSTEILHO
npeJjceaaTenb A IPEACTaBICHUs ¢ YUETOM 3a/1au NIPE3EHTAIlUM U CHAPYXKH.

Pery1siTuBHBbIC YHMBepcaIbHbIe TEXHOJIOTHYECKHE AeiicTBUS

Camoopranusanms:

COCTaBHUThH IUIAH, aJTOPUTM pELICHUs 3aJadd, BbIOpaTh CIOCOO pelIeHUs ¢ yuyé€TOM peabHbIX
PECYPCOB M €CTECTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH BapUaHThl PELICHUN C
y4€TOM HOBOI HH(pOpMAIHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEIEKT:

BJIaJICTh HABbIKAMM I103HABATEIBHOM peQUIeKCUU KaK OCO3HaHMs IMPOUCXOMAIIMX JACHCTBUHA U
MBICIUTENIBHBIX IPOLECCOB, MX pE3yJbTaTOB, BJIAaJE€Th METOJAaMU CaMOIIPOBEPKH, CAMOKOHTPOJIS
npoliecca 1 MojydyeHHs pe3yabTaToB peIleHHs] MaTeMaTH4YeCKOH 3a1auu;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh NpPU BO3HHKHOBEHHUHU IpOOJIEM, BHECTU
KOPPEKTUBBI B JI€ATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATENIBCTB, JAHHBIX, OOHAPY>KEHHBIX OIIMOOK,
BBISIBJICHHBIX MIOTPEOHOCTEH;

OLIEHUTh COOTBETCTBHME pe3yJibTaTa LEIH U YCIOBHUSAM, OOBSACHUTH NPUYMHBI JTOCTHXKEHUS WIH
HEJOCTH)KEHHUS PE3YJIbTaTOB JIEATEIBHOCTH, COBEPILIUTH OLIMOKY, AaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJILHOCTDb:

NOHMMAaTh M HCIIOJIb30BAaTh NPEUMYIIECTBA KOMAaHIHOM M WHAMBHIyaJbHOM paboThl mpu
OlpeielIeHu OOIIMX 3a/1ad, 11edb COBMECTHOM JIESATEIbHOCTH, MJIaHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, OIpenensTh BHUAbI pabOT, JOroBapuBaThbcs, OOCYKIaTh MPOLECC U Ppe3yJNbTaThl padOThI,
00Cy/1aTh MHEHHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYyMINOBBIX (opmax paboTel (0OCyxaeHus, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYpMBI» U JAPYTHE), BBIIOIHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATh CBOM JECUCTBUS C APYTUMH
AJIEMEHTAaMU KOMaHJbl, OLEHMBATh KAadeCTBO CBOETr0 BKJIaJa B OOWIMH NPOAYKT IO KPHUTEPUSIM,
c(hOpMYIMPOBAHHBIM KOJUIEKTUBHBIM B3aUMOJICHICTBUEM.

IMPEAMETHBIE PE3YJIBTATDI

K xonuy o0ydenus B 10 kinacce oOydaromnuiics mosyyaer cieayrole MpeIMeTHbIe pe3yIbTaThl
10 OT/EIBHBIM TeMaM paboueill mporpamMmbl yu4eOHOTO Kypca «Anredpa M Hayauo MaTeMaTHYeCKOTO
aHaJIU3a»:

Yucia ¥ BbIYMCIICHHUS:

CBOOOJIHO OMNEPHUPOBATH MOHATHAMHU: PAa3yMHOE YHCIO, OCCKOHEYHas MepUoJuuecKas apoOb,
IPOLEHTHI, HpPPAalMOHAIBHOE YHCJIO, YBEIMYEHHWE pALMOHAIBHBIX U pEalbHbIX 4YHCEN, MOJIYJb
JeMCTBUTENBHOIO YHCIIA;

OPUMEHATh APOOM M MPOLEHTHI JUIsl PEIIeHUs NPUKIAJHBIX 33Ja4 B Pa3IUYHbIX OTPACIX,
3HAHMSIX U NPEJICTABICHUH KHU3HMU;

NPUMEHSTh TNPHOMMKEHHBIE BBIYMCICHUS, TpaBWJIa OKPYIJICHUS, TNPUKUAKY W OLEHUBATbH
pe3yJbTaThl BEIUMCIICHUS,

CBOOOJHO ONEpPUPOBATH MOHITUSIMHU: CTEIIEHB C LEJIBIM IIOKa3aTeNIeM, UCII0Ib30BaTh MOIXO/SILYIO
(bopMy, YUUTBIBAIOLLYIO peabHbIE YNCIIA IS PEIIeHUs MPAKTUUECKUX 3aay U MPE/ICTABICHHS JaHHBIX;

CBOOOJTHO OTIEPUPOBATH OHATHIMHU: apU(YMETHUECKUI KOPEHb HATYPaIbHOMN CTENCHH;
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cBOOOJTHO ONIEPUPOBATH MOHATUAMU: CTEIIEHb C PALlMOHATIBHBIMH 00pa3aMu;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JIoTapudMaMu dHCEN, ACCATUYHBIMA W JIOTMYECKHMU
JorapupMamu;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCIOBOTO apryMEHTa;

OIIEpUPOBATh NOHATUSAMU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YMCIOBOI'O apryMEHTA.

YpaBHeHus U cepTU(PUKATHI:

CBOOOJTHO ONIEpUPOBATh MOHATUAMHU: TOXAECTBO, YpaBHEHHE, SKBHUBAJICHTO, PaBHOCHJIbHBIE
YpaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCUIIbHBIE CUMBOJIBI;

HNPUMEHSATh PA3JIMYHbIe METOAbl PEIICHUs palMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX METOJIOB,
IPUMEHATh METOJI UHTEPBAJIOB JUIsl pEIICHUI;

CBOOOJIHO ONEpUPOBaTh MOHATHUAMM: MHOTOWICH OT OJHON NMEpEeMEHHOH, MHOTrOYJIeH C LENbIMU
K02 uMeHTaMu, KOpHH MHOTOUYICHA, IPUMEHATH JiefieHHe 0e3 MHOTOWIeHa Ha MHOTOWIEH C OCTaTKOM,
BBIBOJly M UTOTY Buera i pemenus 3anad;

CBOOOZHO OINEpPUpPOBAaTh MOHITUAMM: CUCTEMA JIMHEWHBIX JAaHHBIX, MATpHIA, OIpPEACIUTEINb
MaTpuipl 2 X 2 M €ro reoMeTpUYECKUN CMBICI, UCIOJIb30BaTh CBOMCTBA OmpenenuTens 2 X 2 mud
BBIUHCJIEHUSI €0 3HAYEHUH, IPUMEHITh ONPEIEIUTENN ISl PELICHUH CUCTEMbI JIMHEWHBIX PE3YyJIbTaTOB,
MOJIEJIMPOBaTh pEaJbHbIE CHUTyallMM C IIOMOINBIO CHCTEM JIMHEHHBIX W3MEPEHUH, PpPacCUUTHIBATH
IIOCTPOECHHBIE MOJIEIM C TOMOIBI0O MAaTpULl M ONpeAeNuTeNIel, HHTEPNPETUPOBATH IOTYUYEHHbIN
pe3yJIbTarT;

UCTIOJIb30BaTh CBOMCTBA JACUCTBUI C ABMKEHHUSIMU ISl IPE0OPa30BaHMsI BRIPAKECHUH;

BBINOJIHUTH MPe00pa3oBaHUE YMCIIOBBIX BBIPAKEHUH, COAEPIKAIINUX CTENEHH, C PAlMOHAIBHBIMU
IpU3HAKaMU;

UCIIOJIb30BaTh CBOMCTBA JIOrapu(pMOB AJis MpeoOpa3oBaHUs JOrapuPMHUUECKUX BbIPAKEHUIL;

CcBOOOHO OIIepUPOBATh MOHSITUSIMHU: HppalMOHAIBHBIMH, NOKa3aTeJIbHBIMU "
JOrapu(PMUUECKUMH YPAaBHEHUSMHU, HAXOJUTh UX PELICHUs C MOMOUIbI0 PaBHOCHIIBHBIX MEPEXOI0B MM
IIPOBE/ICHMS IIPOBEPKU KOPHEH;

IIPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (bopMmybI JUIS npeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKEHUI;

CBOOOJTHO ~ OMEpHpPOBATh  IMOHATUSMH:  TPUTOHOMETPHUYECKHE  YpaBHEHHUS,  IPUMEHATh
peKoMeHTyeMble (POPMYIIBI I OCHOBHBIX PEIICHUN THITIOBBIX TPUTOHOMETPHUYECKUX (HOPMYIT;

Mogenupyiite peanbHble CUTyallUd Ha sI3bIKE ajreOphl, COCTABISINTE BBIPAXKECHUS, ypaBHEHH,
IpPUMEPBI 0 YCJIOBHIO 3a/ad, 00JyMbIBaliT€ NMOCTPOEHHBIE MOJEIU C MCIIOJIb30BAHMEM aINapaTHBIX
anreop.

DYyHKIUH U TPaQUKH:

CBOOOJIHO ONEPHPOBATH MOHATUAMM: (PYHKIMH, cIOCOOBI 3a1aHus (PyHKIMM, B3aUMHO OOpaTHbIE
¢yHkunu, GyHKOEM —cocTaBieHHs, (QYHKIMM rpaduka, BBHIIOJHEHHWE OJIEMEHTApHBIX  (DYHKIHNA
npeoOpa3oBaHusl TpauKoOB;

CBOOOJTHO ONEpPUPOBATh TMOHATHAMU: ONpeAeTeHHe 00JacTH W MHOXKECTBO (DYHKIIHIA, HYJIEBBIC
(YHKLINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: YETHBIC M HEUETHBIC (DYHKIMH, TepHoAnYecKue (HyHKIIHH,
(GYHKIMU TMPOMEXYTKHM MOHOTOHHOCTHM, MAaKCHMallbHble M MHHHMMAalbHble (QYHKUUH, (YHKIUN
MaKCHMaJIbHOI'O U HAUMEHBILIEr0 3HAYCHHSI Ha IPOMEXKYTKE;

CBOOOJIHO ONEpUPOBATh MOHATUAMM: CTENEHHass (YHKIMSA C UCXOJIHBIM M IEJBbIM IPH3HAKOM,
rpaduK CTENEHHON (DYHKIIMU C MCXOJHBIM M LEJNBIM MPU3HAKOM, TpadUK, UCXOASIINA U3 N-0i CTENEeHH,
Kak (QyHKIMS TPEbIIYLIeH CTENEeHU C NCXOAHBIM IPU3HAKOM;

OTIEpPHPOBATH MOHATUSMU: JIMHEHHAS, KBAJApaTUIHAS M JAPOOHO-JIIMHEHHAss (PYHKIIUH, BBITOJHHUTH
3JIEMEHTapHOE UCCIIEJOBAHUE U IOCTPOUTDH UX I'paduKy;

CBOOOJTHO OIEPUPOBATH IMOHATUSMH: IIOKA3aTENbHOH H JoTapu(pMUYecKor (QYHKIUSAMH, HX
CBOWCTBaMHM U TpauKaMH, UCTIOJIBb30BaTh UX Ipa(UKU i pelIeHui;

CBOOOZHO  ONEpUPOBATH IOHATUSMHU: TPUTOHOMETPUYECKAss OKPYKHOCTb, OIpEIEICHUE
TPUTOHOMETPUYECKHUX (PYHKLUH YHCIOBOIO apryMEHTa;



UCIONB30BaTh (YHKIUU TpaduKOB [UIsl HCCIEAOBAaHUS TMPOILECCOB W 3aBHCUMOCTEH Tpu
OTIpeNIeJICHUH 3a/1a4 U3 APYTUX MPEAMETOB U ONMCAHUS KU3HU, BBIpAXKaTh (DOPMYIIBI B 3aBUCHIMOCTH OT
BEJINYMH;

Hauyana maTeMaTH4ecKoro aHajim3a:

CBOOOAHO oOMEpUpoBaTh MOHATUAMU: apudmeThyeckas ¢ TeOMEeTpUYecKas MpOTrpeccHs,
0eckoHEeuHO yOBIBaroIIasi FeOMETpUYecKast MPOrpecCHs, JIMHEHHBIN 1 SKCIIOHEHIMATIBHBIN pocT, popmyIia
KBaJIPATHBIX MPOILIEHTOB, UMETh MPEJICTABICHUS O KOHCTAHTE;

MCIIOJIb30BaTh MPOTPECCUM JUIsl pELICHNS KOHKPETHBIX 3aa4 MPUKIIAJHOIO XapaKTepa;

CBOOOZHO OMEPUPOBATH MOHATHSAMH: MO TMOPSAKY, C HCIOJIB30BAHHEM IOCIIEI0BATEIFHOCTEH,
MOHOTOHHBIX M OIPAaHMYEHHBIX  IOCIEAOBATEIbHOCTEH, IOHMMATh  OCHOBBI  3apOKJICHUS
MaTeMaTHYECKOTO aHalln3a KaK aHallu3 MaJbIX pa3MepoB;

CBOOOJTHO OIEPHUPOBATH TOHITUSMHU: HENPEPBIBHBIC (YHKIWH, TOYKHA pa3pbiBa TpapHUecKUX
(GYHKIMA, aCUMITTOTHI TpaduIecKux (HyHKITHIA,

CBOOOJHO ONEPUPOBATh MOHATUSAMU: (PYHKIIMSI, HEMPEPbIBHAS HAa OTPE3KE, MPUMEHSATh CBOMCTBA
HENPEPBIBHBIX (PYHKINN SIS pelIeHus 3a/1a4;

CBOOOJHO ONEPUPOBATh MOHATUSMU: MEPBHIE U BTOPHIE MPOU3BOJIHBIE (YHKIMH, KacaTelbHas K
rpaduky GyHKINH,

pa3fenuTh TPOW3BOIHBIC KOJIMYECTBA, NMPOW3BEICHHS, YAaCTHbIE M COCTaBHBIC JBE (YHKIIWH,
MIPOM3BO/IHBIC AJIEMEHTapHbIE (PYHKIIHH;

UCIIOJIb30BaTh T€OMETPUUECKUI 1 (PU3NUECKUI CMBICI IPOU3BOIHOM I PEILICHUS 3ajau.

MHoskecTBa H JIOTHKA:

CBOOOJHO ONIEPUPOBATH MOHATUSAMU: MHOKECTBOM OINEPALIUI HaJl pacIIuPEHUSIMH;

UCIIOJb30BaTh TEOPETHUKO-KOMOMHUPOBAHHBIN armapar Jisi OMMCaHMs POIECCOB U HAIIPaBJICHUH,
IIPU ONPEIEIICHNH 3aJa4 U3 IPYIHMX XUMUUYECKUX MPEAMETOB;

CB0OOOHO OmMepUpOBaTh MOHSTUAMHU: ONpEJENIeHHE, BBIBOJ, ypaBHEHHUE-CIIEJCTBHE, CBONCTBO
MaTeMaTHYeCKOTro 00BEKTa, I0KA3aTeIbCTBO, PABHOCHIIBHBIE YPAaBHEHMSI U IPUMEPHI.

K xoniy obyuenust B 11 kiaacce ydanuiicst moiydaeTr cieaylolie MpeaIMETHbIE Pe3yNbTaThl MO
OTJIENbHBIM TeMaM pabodeil mporpammsl yuyeOHOro Kypca «AinreOpa M Hadyajlo MaTeMaTHYECKOIo
aHaIIM3ay:

Yuciia v BbIYMCIICHHUS:

CBOOOZHO OINEpPUPOBATh MOHATHSIMH: HATYpPAIbHBIM YHCIOM M CBS3SIMH YHCEN, MHOXXECTBOM
HaTYpaJIbHbIX W ILEJbIX YHUCEN, HCIOJb30BaTh NPU3HAKU JIEIMMOCTH ILEJbIX YHUCET, HATypaJbHBIMU
yuciaamu HOJ[ u HOK nns pemenust 3a1a4, npuMeHATh anroput™ EBkinna;

CBOOOJHO ONEPUPOBATH KOHLEMIMENH OCTaTKa MO MOAYJI0, 3allUChiBaTh 4YHCIa B Pa3IMYHBIX
MO3UIIMOHHBIX COJIEPKATEIbHBIX BHIYHCICHUSX;

CB0OOOJHO OmNEepUpoBaTh MOHATHSMM: KOMIUIEKCHBIM YHCJIOM U MHOXECTBOM KOMILJIEKCHBIX
qrcesl, 3aHUMAaTh KOMIUIEKCHBIE YHCTIa B alredpandeckol U TPUrOHOMETpUYecKol (hopMe, BBIOIHATH C
HUMH apu(MeTHUECKUE ONepaiy U 1300paxaTh Ha KOOPJHMHATHON TIOCKOCTH.

YpaBHeHus U cepTH(PUKATHI:

CcBOOOHO OIIepUPOBATh MOHSITUSIMHU: HppalMOHAIbHBIMH, MOKa3aTeJIbHBIMU u
jorapu(pMHUUECKUMU CUMBOJIAMH, HAXOJIUTh UX PEILIEHUs C TTOMOIIbIO PABHOCHIIBHBIX IEPEX0/I0B;

U3Yy4YUTh OTOOpP KOPHEW MPHU COCTABJIEHUN TPUTOHOMETPUUYECKUX YPABHEHU;

CBOOOZHO OMEpPUPOBaATh MOHITHEM TPUTOHOMETPUYECKOTO I[BE€TA, MPHUMEHSTh HEOOXOIUMbIe
(GopMyJIbI 17151 pELIEHNUs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX I[BETOB;

CBOOOZHO OINEPUPOBATh MOHATHUSAMU: CHUCTEMOW U OOOCHOBAHHOCTHIO M OOOCHOBAaHHOCTHIO,
PaBHOCHUJIBHBIMH CHCTEMaMU W  CHCTEMaMU-CIICJCTBUSMH, HAXO0XJIEHUEM pEIIeHUH CHUCTEM U
000CHOBAaHHOCTBIO PALIMOHANIBHBIX, UPPAIIMOHATILHBIX, MOKA3aTENbHBIX U JOrapu(MUYECKUX MOJeNel u
MIPUBEICHUN;

pemate  palMoHalbHbIE,  HUppalOHalbHBbIEC,  IOKa3aTelbHbIE,  JIoTapupMUUYECKHe U
TPUTOHOMETPUUYECKNE YPABHEHUS U 1IBETA, COJIEPKALUE MOYJIU U ITapaMeTphl;

MPUMEHATH rpapuueckue METOAbI IS PeHICHHs] MaTeMaTUYeCKUX U rpadudecKux 3a7ad, a TakKe
3a/1a4 ¢ rapameTpamu;
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MOJICIUPOBaTh peajibHble CUTYallMHd Ha S3bIKE alureOpbl, COCTAaBJIATh BBIPAKEHUs, YpaBHEHMS,
CHUMBOJIBI M UX CHCTEMBI JJISl PEUICHUs] IMOCTABJICHHOW 3a/1a4yM, pacCMaTpUBATh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM ajIredphl yCTpOICTBA, HHTEPIPETUPOBATH MOJyUYEHHBIN pe3yJibTar.

DOyHKIUH U TPa@UKH:

CTPOUTH rpauKn (PyHKIUI KOMIIO3UIIMH C TIOMOIIBIO 3JIEMEHTAPHOI0 UCCIIE0BAHUS U CBOMCTBA
IBYX (YHKIUI KOMIIO3HIINY;

CTPOUTH TeoMeTpHUYecKkre 00pa3bl U 11BeTa Ha KOOPIMHATHOM MIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: TPAPUKH TPUTOHOMETPHUUECKUX (DYHKITHIA;

OPUMEHSTh QYHKIMU JJI1 MOACITUPOBAHUS U UCCIEIOBAHUS IPYTHX MPOLIECCOB.

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

IPOM3BOJIHYIO /Ul UCCIIeI0OBaHUs (DYHKIIMHA HA MOHOTOHHOCTb M 9KCTPEMYMBI;

HACTYIUJICHHE MaKCUMaJIbHOTO ¥ HAUMEHbIIIee 3Ha4eHNe (PYHKIIMU HETIPEPHIBHOCTH HA OTPE3KE;

HPOM3BOJHYIO JJIS1 HAX0XKJICHHUS HAUIY4Ilero pelieHus B MPUKIAJHbIX, B TOM YUCIIE COLHMATIBHO-
HYKOHOMHMYECKHX, 3a7a4ax, JJIsl ONpeesIeHHs] CKOPOCTH M YCKOPEHHUS Ipoliecca, 3aaHnHoi GpopMyInoil nim
rpadukom;

CBOOOJTHO OIEPUPOBATH TOHATHUSAMHU: TIEPBOOOpa3Hasi, ONpPENeNEHHBIH HMHTETrpall, HaXOIHUTh
epBOOOPa3HbIE AIEMEHTapHbIe (PYHKIIUHM U PACCUUTHIBATh HHTErpall 1o ¢popmyie HeroroHa-JIeHOHUIBL;

HAXOJIUTh KBaJIPATHBIC TUIOCKUE (PUTYPHI M 0OBEMBI TEJT C TOMOIIBIO0 HHTETpaa;

UMeTh  MpPEJCTaBICHME O  MaTeMaTU4eCKOM  MOJEIUPOBAHMUM  CXEMBbl  COCTaBJICHUS
TQdepeHInatbHbIX Pe3yIbTaTOB;

peliath NpUKIAJHBIE 3aJa4d, B TOM YHCIE COLHUAIbHO-?KOHOMHYECKOIO M COLHUAIBHOTO
XapakTepa, ¢ MOMOIIBI0 MAaTEMaTHUECKOTO aHAIIN3a.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

No |Ha3zBanue pasnmenoB u  TtemKomndecTBo yacoB OnektpoHHble  (IUQPOBEIE)

T1/I1 |[IPOrpaMMBbI Bcero [Kontpounbhsie ([IpakTuueckue 00pa3oBaTENbHBIE PECYPCHI
paboTHI paboThI

1 |Hacrosmmx qucen.24 1

Muorouiensl. ParmonaiabHBIE
YpaBHEHUS u CHUMBOJIBI.
CucreMbl IMHEUHBIX JaHHBIX

2  |®yHKUIUU u rpadukm.|12 1
CrenenHast QyHKIUS C LETBIM

BUJIOM

3 |Apudmernyeckuid KopeHb n-|15 1
ol crenenu. MppanyvoHanbHbIe
ypaBHEHUS

4 [lloka3zaTenbHas bynxus.|10 1
[Toka3aTenbHble YpaBHEHUS

5 |Jlorapudmuyeckas QyHkuus.|18 1
Jlorapugmuueckue ypaBHEHHS

6 |Tpuronomerpuueckue 22 1
BBIPAXXECHUS U YpaBHEHUS

7 [IlocnenoBaTelILHOCTH 10 1

8 |HempepriBHbIE ¢ynkmu.|20 1
[TIponzBoaHas

9 [lloBTOpEHwUe, 000011eHNE,|5 1

CUCTEMATH3aUA 3HAHUU

OOwee koimuectBO 4yacoB B|136 |9
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Ne |HazBanue pazmenoB u TemKoiuuecTBo yacos OnexTpoHHble  (LIHPPOBBIEC)
I1/I1 |[IPOrpaMMBbl Bcero [Kontposnbhsie ([IpakTuueckue 00pa3oBaTeiIbHbIC PECYPChL
paboThI paboThI
IIporpaMMme
11 KJIACC
Ne'| Ha3zBanue pa3nenoB u Tem KonuyecTBo 4acos OnexTpoHHbIe (IU(POBEIE)
/i HpOrpaMMbl Bcero | KontponbHsle |[IpakTuueckue| 00pa3soBaTeIIbHbIC PECYpChl
paboThI paboThI
1 |MccnenoBanue QyHKITHIA ¢ 22 1
MOMOIIIbIO TIPOM3BOTHOMN
2 (IlepBooOpa3Has u UHTErpasl 12 1
3  |I'paduku 14 1
TPUTOHOMETPUUECKUX
GyHKIHIHA.
TpuroHomMeTpru4YeCcKue 3HaKu
4  |MppaunoHaibHBbIE, 24 1
MOKa3aTeJIbHbIE U
norapupMUIECKrue CUMBOJIBI
5 |KommuiekcHble yncia 10 1
6 |EcTecTBeHHBIE U LIETbIE YUCHA 10 1
7 |CuctemMbl palluOHAJIBHBIX, 12 1
UppaIMOHATBHBIX
apaMeTpUUecKux 1
norapupMUUECKUX MOJENeH
8 [3amaum c mapameTpaMu 16 1
9 [IloBTOpenue, 0600IICHHE, 16 1
CUCTEMATH3aLMs 3HAHUN
OO0111e€ KOIMYECTBO YaCOB B 136 9
porpaMmme




