ABTOHOMHAasi HEKOMMep4ecKas npodecCHoOHaNbHas 00pazoBaTeNnbHAS OpPraHn3aLus
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PABOYASI IPOTPAMMA YUEBHOM JUCHHILIAHBI
I1.01 MATEMATHKA H HAYAJIA MATEMATHYECKOI'O AHAJIN3A,
I'EOMETPUA

o cnenyanbHocTh 09.02.07 UHdopMaloHHBIE CUCTEMBI U [POTPAMMUPOBAaHKE
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PaGouass mporpamMma yueOHOW JUMCUUIUIMHBI pa3paboraHa Ha ocHoBe denepanabHOro
rocyJIapCcTBEHHOTO oOpa3oBarenbHOrO cTaHmapra (mamee — PI'OC), yrBepxkaenHnoro Ilpukazom
MunucrepcTBa obpazoBanusa U Hayku PD ot 17 mas 2012 r. Ne 413 «O0 yTBepkaeHuu ¢enepaabHOro
roCy/1apCTBEHHOro0 00pa3oBaTeNbHOrO CTaHAapTa cpeaHero oOmiero oOpaszoBanusi» u Ilucemom
Munucrepcta npocsenienus Poccun ot 01.03.2023 Ne 05-592 «O HampaBieHUU peKOMEHJalui» (BMecTe
¢ «PexoMenpamusmMu 1Mo peanuzaluMu  CpeaHEro o0miero o0pa3oBaHUS B Ipelenax OCBOEHUS
00pa3oBaTeNbHON MPOTrPaMMBI CPETHETO MPOPECCUOHATBHOTO 00Pa30BAHMSDY).

PabGouass mporpaMma mo aucHUIUIMHE MaremaTuka M Hayajda MaTeMaTU4YecKOro aHaiusa,
reomeTpusi (yriayONeHHBIH YpOBeHb) pa3paboTaHa i Hpodeccur CpeaHero NpogecCHOHATHLHOIO
obpazoBanms (nanee — CI10) 09.02.07 UadopManimoHHbIE CHCTEMBI U TPOTPAMMHUPOBAHUE.

Opranuzanus-paspadorunk: AHIIOO «Ypanbckuil NOMUTEXHUUECKUIA KOTIIEE»
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1. OBIIAS XAPAKTEPUCTUKA PABOYEM ITIPOI'PAMMBI YYEBHOI'O MNPEIMETA
I11.01 MaTremMaTUuKa H HAYAJIA MATEMATHYECKOI'0 aHAJIN3a, TeOMeTPHUS

1.1. O6saacTh NnpuMeHeHusi pado4eil MpOorpaMMbl Y4eOHOI0 npeaMera

Pabouas mporpamma yueOHoro mnpeamera I1J[.01 Martematuka M Havaja MaTeMaTHYECKOTO
aHaJlu3a, TeOMETpUs SBIIAETCA YacThi0 00I11e00pa30BaTENIbHOTO IHMKJIA 00pa30BaTENbHON MPOrpaMMBI
cpeaHero mpogecCHOHaIBLHOTO 00pa30BaHUs — MPOrpaMMbl TOJATOTOBKU CHELUAIMCTOB CPEIHETO 3BEHA
(mamee - IITICC3) mo cmenuambHOCTH cpeaHero mpodeccuoHanbHoro obpazoanus 09.02.07
HNudopmanroHHble CUCTEMBI U IPOTPAMMHUPOBAHHE.

1.2. MecTo y4eOHOr0 nnpeaMera B CTPYKType 00pa3oBaTe/IbHOM IPOrpaMMBbl

B cootBerctBUM ¢ DenepalibHBIM TOCYIApPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM CPEIHETO
o01iero oopazoBanus yueOHbIN npeaMeT «MaTreMaTHKa 1 Hayalla MaTeMaTHIeCKOTro aHaIn3a, TeOMETPUSD»
BXOJIUT B IPEeMETHYIO 001acTh «MaTtemaTrka 1 uH(popMaTUKa» U ABJIsSETCS 0043aTeNIbHBIM AJI U3yUEHUSI.
Conepxxanne yudebHOro mpeamera «MaTemaTHka M Hadajla MaTeMaTHMYeCKOIO aHallM3a, TeOMETPUs»,
npeAcTaBieHHoe B paboueit mporpamme, cooTBeTcTBYeT @I'OC COO, ¢ yuyeToM MpUMEPHOW OCHOBHOM
0o0pa3oBaTeNpHON MpOrpaMMe CpeIHEro oomero oopazoBaHus. YYeOHBIM IUIAHOM MO CIEIHMATBLHOCTU
09.02.07 MnadopmanroHHbIE CUCTEMBI M NPOrPaMMHPOBAHHE HA HM3y4YeHHE MaremMaTuKd W Havaia
MaTeMaTHYECKOr0 aHaIN3a, TeOMETPUH Ha NMPoUiIbHOM ypoBHE oTBoAUTCA 340 4acos.

1.3. Il.nanupyembie pe3yJbTaThl OCBOEHHS Y4eOHOI0 MpeaMeTa

1.3.1. JIn4yHOCTHBIE Pe3yaIbTATHI

1) rpaskIaHCKOr0 BOCIIMTAHHUS

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUMU O00YyYaroIIerocs Kak aKTUBHOTO U OTBETCTBEHHOI'O
YJIeHa POCCHUUCKOrO OOINeCTBa, MPEICTAaBICHHE O MAaTeMaTUYSCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, ABJICHUMN, POIEAYP TPakIaHCKOTO 00111ecTBa (BEIOOPHI, OTIPOCHI 1 IPYTOE€), YMEHHE
B3aMMO/ICHCTBOBATH C COLUATHHBIMUA HHCTHUTYTaMH B COOTBETCTBHUHU C UX (DYHKIIMSIMU U HaA3HAUYCHUEM;

2) NATPHOTHYECKOT0 BOCIUTAHMSA:

C(OPMHPOBAHHOCTh POCCHUMCKON TIpa)XJTaHCKOW MICHTUYHOCTH, YBAXXECHUS K HPOIUIOMY H
HACTOALEMY POCCHUMCKOM MAaT€MAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JOCTH)KCHHMAM POCCHUMCKHUX
MAaT€MAaTUKOB M POCCHUHMCKOM MaTeMaTHYECKOM IIKOJIbI, MCIOJIb30BAHUE 3TUX JOCTHKEHHHU B JIPYTHUX
HAayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3)  AYXOBHO-HPABCTBEHHOI'0 BOCHHTAHMS:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCHMHCKOrO Haposaa, cHOPMUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHWS, STHYECKOTO TOBEIEHHS, CBA3AHHOTO C MPAKTHYECKMM NMPUMEHEHHEM JOCTHKEHMN HAyKH W
JEATeILHOCTBIO YYEHOT0, OCO3HAHKE JIMYHOTO BKJIA/a B IIOCTPOCHUE YCTOMYMBOTO OYYILEro;

4)  >CTeTHYeCcKOro BOCHHTAHUS:

5CTETMYECKOE OTHOLIEHHME K MHUpPY, BKJIIOYAs OCTETUKY MATEMAaTHYECKMX 3aKOHOMEPHOCTEH,
06T)eKTOB, 3aja4, peHIeHI/II?'I, paccy)KL[eHHﬁ, BOCIIPUUMYUBOCTb K MAaTEMAaTUUICCKHUM aCIICKTaM pa3IMYHbIX
BHIOB HCKYCCTBA;

5) (PU3MUECKOro BOCIIMTAHMUS:

c(OPMHPOBAHHOCTh YMEHHUS NMPUMEHSATh MaTEMAaTHYECKHE 3HAHWUS B HMHTEpecax 3JI0pOBOTO U
6e3omacHoro oOpasza H3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/I0pOBBIO (3I0pPOBOE MUTAHME,
cOQIaHCUPOBAHHBIN PEXKUM 3aHATHUM W OTIbIXa, peryisipHas ¢u3nueckass aKTUBHOCTH), (pusnyeckoe
COBCPHICHCTBOBAHUC IIPH 3aHATUAX CHOpTI/IBHO-OBHOPOBHTGHLHOﬁ ACATCIIbHOCTBIO,

6) TPY/A0BOr0 BOCIUTAHHUSA:

TOTOBHOCTh K TPYAy, OCO3HAaHHE LEHHOCTH TPYAOIIOOMS, HMHTEPEC K pPasIUYHBIM cdepam
podeCCHOHATBHOM JEATSILHOCTH, CBI3aHHBIM C MATEMATUKOW U €€ MPHUI0KECHUSIMH, YMEHUE COBEPILATh
OCO3HAHHEIN BEIOOP OyyIel Ipo(GecCH M PEaTn30BBIBATH COOCTBEHHBIE KU3HEHHBIE IUTAHbL, TOTOBHOCTE
U CHOCOOHOCTh K MareMaTHYeCKOMY OOPa30BaHMIO M CaAMOOOPa30BAHMIO HA MPOTSKEHUM BCEll JKM3HH,
TOTOBHOCTb K AKTHBHOMY Y4YaCTHIO B PELICHUM IIPAKTUYECKHX 3324 MATEMATHIECKON HANPABICHHOCTH;

7) IKO0JIOTHYeCKOTr0 BOCIIUTAHUA:
cOPMUPOBAHHOCTH IKOJIOTHYECKOH KYJIBTYPbI, IOHUMAaHUE BIUSHHUS COLUATBHO-3KOHOMHYECKUX
IPOLIECCOB HAa COCTOSHHE NPHPOJAHONW M COLMAIBHOW Cpe’bl, OCO3HAHHE TJIO0AIBHOTO XapakTepa
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OKOJIOTUYCCKUX HpO6J’I€M, OpHUCHTAlUd HAa IMMPUMCHCHUC MATCMATHUYCCKUX 3HAaHUHU IJid pCUICHUA 3a1a4 B
00J1acTH OKpYKaloleld Cpe/bl, TIIAHUPOBAHUE MOCTYIMKOB M OIEHKH WX BO3MOXKHBIX IMOCIEACTBHH IS
OKpY’KaloIllel Cpebl;

8) HEHHOCTH HAYYHOI'0 O3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH
1 001IIECTBEHHOW MTPaKTUKH, TOHUMAHUE MAaTEMaTHUYECKON HayKH Kak c(epbl YeIIOBEUECKON 1A TEIbHOCTH,
9TanoB €€ pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS IMBWIM3AIMH, OBIAJCHHUE S3bIKOM MaTEMaTHKU H
MaTeMaTHIECKON Ky_]'[BTypOfI KakK CpCACTBOM IIO3HAHUA MHPA, TOTOBHOCTHb OCYHICCTBIIATH IMPOCKTHYIO U
HCCIIEIOBATENBCKYIO JeSTebHOCTh HHANBUAYATHHO U B TPYIIIIE.

1.3.2. MeranpeaMeTHbI€ Pe3yJbTATHI J0JKHbI OTPAKATh:

B pesynbraTe n3yueHus MaTeMaTUKH Ha YPOBHE CPEHET0 00IIero 00pa3oBaHus y 00y4aromerocs
OynyT chOpMHpPOBaHBI TIO3HABATEIbHBIC YHUBEpPCAJIbHBIE YyYeOHBIC JCHCTBUSA, KOMMYHHKATHBHBIC
yYHHUBEpCaldbHbIe Y4eOHBbIE ICHCTBHSI, PETYNSTUBHBIC YHHBEpCAlIbHBbIC Y4eOHBIC ICHCTBHS, COBMECTHAS
NeSATETLHOCTD.

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE YueOHbIE 1eHCTBUS

Ba3oBble JJornueckue neiicTBUA:

- BBISBIIATh U XapaKTePU30BaTh CYIIECTBCHHBIE MPU3HAKU MATEMATHUECKUX OOBEKTOB, MOHSATHH,
OTHOIIICHUN MEXIy NOHATUAMHU, (HOPMYITHPOBATH ONpPEAETICHUS OHATUMN, yCTaHABIUBATh CYIIECTBEHHBIN
MpHU3HAK KIaCCU(PUKAIIMU, OCHOBAHHUSI JIJIs1 00OOIICHUS U CPaBHEHUS, KPUTEPUU TIPOBOAMMOTO aHAIIN3A;

- BOCHPHUHHMATh, (QOPMYIUPOBAaTH M MPeoOpa3oBBIBATH CYXACHHS: YTBEPIUTENIbHbIE H
OTpHUIIATENbHBIC, EANHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

- BBISBJIATE MATEMATHYECKNEC 3aKOHOMCPHOCTHU, B3aUMOCBA3U U IIPOTUBOPEIYH B (baKTaX, JaHHBbIX,
HAONIOJICHUSAX W YTBEPXKACHHSIX, IMpeajaratb KPUTEPUH IS BBISBICHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUUIL;

- [ACJIaTb BbBIBOABI C HUCIHOJB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHBHBIX
YMO3aKIIOUYECHUH, YMO3aKIIOUYEHHUI M0 aHAJIOTUH;

- IMPOBOAUTL CAMOCTOSATCIIBHO JO0Ka3aTCJIbCTBA MATCMATHYCCKUX yTBep)K,Z[eHI/Iﬁ (HpHMBIG nu orT
MIPOTUBHOTO0), BBICTpaWBaTh apryMEHTallMI0, MPUBOAMTH MPUMEPbl U KOHTPIPHUMEPHI, OOOCHOBBIBATH
CO6CTBCHHBI€ CYKIACHUA U BBIBOJBI,

- BBIOMpaTh CMOCOO perieHus: yuyeOHOH 3amgaun (CpaBHUBATH HECKOJBKO BAPHUAHTOB DPEIICHHUS,
BBIOMpATh HAHOOJIee OIXOSAIINN C YYETOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/bcKue AeiCTBHA:

- HCIIONIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKHM HMHCTPYMEHT MO3HAHUA, (HOPMYIHPOBATH
BONPOCHI, (PUKCHPYIOIIEe NMPOTUBOpPEUre, MpodiieMy, yCTaHABIMBATh UCKOMOE U JaHHOE, GOpMUPOBATH
TUIIOTE3Y, apI'YMEHTHPOBATH CBOIO ITO3UIINIO, MHEHUE,

- MIPOBOJUTH CaMOCTOSITENILHO CIJITAHUPOBAHHBINA IKCIEPUMEHT, UCCIIEI0BAaHUE 110 YCTAaHOBICHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBICHHUS, IPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMHU, SIBICHUSMHU, TIPOLIECCAMH;

- CaMOCTOSITeNTbHO (OPMYITUPOBATh OOOOIICHHS WM BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIIO/IEHUs, UCCIIEIOBaHMsI, OLEHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3yJIbTaTOB, BBIBOJAOB H
0000IIIEeHHIT;

- MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MpPOIECCa, a TAKKe BBIIBUTaTh MPEATONOKEHHS O €ro
PAa3BUTHU B HOBBIX YCJIOBUSAX.

Padora ¢ unopmanmeii:

- BBIABJIATH Ile(l)I/II_[I/ITBI I/IH(I)OpMaI_[I/II/I, JaHHBIX, HCO6XOI[I/IMBIX AJI1 OTB€TAa HA BOIIPOC WU IJIA
pelIeHus 3a1auH;

- BBI6I/IpaTB I/IH(I)OpMaLII/IIO N3 UCTOYHHUKOB PA3JIMYHBIX TUIIOB, aHAJIU3UPOBATh, CUCTEMATU3NPOBATH
Y MHTEPIPETUPOBATh HH()OPMALIMIO PA3TUYHBIX BUJOB U (POPM MpeACTaBICHUS;

- CTPYKTYpHpOBaTh HMH(OpMAIUIO, MPEICTAaBIATh €€ B pasziIMyHBIX (hopMax, WILTFOCTPHPOBATH
rpaguIecKu;

- OIICHUBATh HAJEKHOCTh HH(OPMAITHH IO CAMOCTOATENBHO C(HhOPMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YyHUBEpPCcAJIbHbIE YYeOHbIe 1eiiCTBUS:

- BOCIIPpUHUMATDH U q)OpMyJII/IpOBaTB CYKIACHUA B COOTBCTCTBHUU C YCIOBUAMU U LCTIAMHA O6H_ICHI/I$I,
SICHO, TOYHO, TPAaMOTHO BBbIpa)kaThb CBOIO TOYKY 3PEHHS B YCTHBIX M NMUCHBMEHHBIX TEKCTaX, JaBaTh
MOsICHCHUA IO X0y PCUICHHUA 3aJa4i, KOMMCHTUPOBATDH HOJIy‘-ICHHBIﬁ PE3YyibTAaT,
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- B X0J1e 00CY>KJICHHUSI 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYX IaeMOM TeMBI, MPOOJIEMBI, periacMoit
3aJaud, BBICKA3bIBaTh WJCW, HAICJICHHBIE HAa IIOWCK pEIIeHHs, COMOCTaBJISATh CBOM CYXKICHUS C
CYXJIEHUSIMH JPYTUX YYaCTHUKOB IMAJIOTa, OOHAPYKUBATh PA3IMUUE U CXOJICTBO MO3UIIUH, B KOPPEKTHOM
dhopme hopMyITHpPOBATH PA3HOTIIACHS, CBOM BO3PAKECHHS;

- TpPEICTaBIATh pE3yAbTaThl pEIICHUS 3aJaud, SKCIEePHUMEHTa, WCCIEAOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPATh (hopMaT BBICTYIJICHHS C Y4YETOM 3ajad Mpe3eHTallMd U OcOoOeHHOCTel
ayJIUTOPUH.

PeryasiTuBHBIC yHHBepcalbHbIe y4eOHbIe AelicTBUSA

Camoopranusaums:

- COCTABJIATH IIJIaH, AITOPUTM PELICHUS 3a7aui, BBIOUPATh CIIOCOO PEIIEHHUs ¢ Y4ETOM UMEIOIIUXCS
peCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C
y4€TOM HOBOM MHGOpPMAITHH.

CaMOKOHTPOJIb:

- BJIaJCTh HABBIKAMH IIO3HABATENBHOM pe(IEKCHM KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI U
MBICIIMTENBHBIX MPOLECCOB, HMX pPE3yJlbTaTOB, BIAAETh CHOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIS
Ipolecca 1 pe3yibTara pellieHusl MaTeMaTUYeCKoH 3a1a4H;

- IPEABUJETH TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPU PEILICHUH 3a/1a41, BHOCUTH KOPPEKTUBBI
B JCATEIbHOCTh HAa OCHOBE HOBBIX OOCTOATENIBCTB, JAHHBIX, HANJEHHBIX OIIMOOK, BBISBIEHHBIX
TPYIHOCTEN;

- OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIEJIU U YCIOBHSIM, OOBACHATh NPUUMHBI JOCTHKEHUS WIN
HEIOCTHXEHHUS PE3YIbTAaTOB JESTeIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTh:

- IOHUMATh U MCIIOJIB30BaTh MPEUMYIIIECTBA KOMaHIHOW U MHIUBHUIyaJIbHON paOOThI IPU peIICHUH
y4eOHBIX 3ajJjay, IPUHUMATh LEJIb COBMECTHOM NEATEIBbHOCTH, IMJIAHUPOBATh OPTaHU3ALMI0 COBMECTHOMN
paboThI, pacpeeNiaTh BUABI padOT, TOTOBApPUBATHCS, 00CYKIATh ITPOIIECC U PE3yNIbTaT paboThl, 00001IaTh
MHEHHS HECKOJIBKUX JIIO/IEH;

- y4aCTBOBATh B IPYMIOBBIX (popmax paboTel (00CykIeH!s, 0OMEH MHEHHIA, «MO3TOBBIC IITYPMBI»
U WHbIE), BBIIOJHATH CBOIO 4acTh PabOThl M KOOPJMHHUPOBATH CBOM JIEHCTBUSA C JPYT'MMH UJICHAMHU
KOMaH/Ibl, OLICHUBATh KaueCTBO CBOETO BKJIaJa B OOIIUI MPOJYKT MO KPUTEPHUSIM, cPOpMyTUpOBAHHBIM
Y4aCTHHKaMHU B3aUMOJECHCTBUS.

IIpeameTHble pe3yabTaThl OCBOSHHS (enepanbHO paboueil mporpaMMmbl IO MaTeMaTHKE
IIPEJCTABIICHBI 110 roJaM 00yueHHsI B PaMKax OTJIEJIbHBIX Y4eOHBIX KypCOB B COOTBETCTBYIOIIUX pa3Jienax
HACTOAIIEH NpOrpaMMBbl.

IIpeaMeTHbIe pe3yabTaThl O MPeIMeTHOI 001acTH «MaTeMaTHKA» A0JKHBI 00eCIeYnBaTh:

[To yueOGHOMY TIpeameTy «MaTemaTuka (BKIIoUas pa3nensl «Anredpa v Hayajla MaTeMaTHIeCKOTO
aHaimuza», «['eomerpusi», «BepodTtHocTh M craTHCTHKa») (YriyOleHHBIH ypOBEHb) TpeOOBaHMS K
MPEMETHBIM PE3yJIbTaTaM OCBOCHHS yrIIyOJEHHOTO Kypca MaTeMaTHKH JOJDKHBI BKITIOUATh TPEOOBAHUS K
pe3yabTaTaM OCBOECHHUs 0a30BOro Kypca M JOMOJHUTEIBHO OTPAXKAaTh:

1) ymeHue omepupoBaTh MOHATUSAMU: OINpPENEICHHE, AKCMOMa, TEOpEMa, CJIEICTBUE, CBOMCTBO,
IPU3HAK, J10Ka3aTebCTBO, PAaBHOCWIbHBIE (OPMYJIUPOBKH; YMEHHE (POPMYIMpPOBAaTH OOpaTHOE U
MIPOTHBOMOJIOXKHOE YTBEPXKJICHUE, NPUBOAUTH MPHUMEPHl M KOHTPIPUMEPHI, HCIONb30BaTh METO[
MaTeMaTU4eCKOM MHAYKLUH; TPOBOUTH JI0Ka3aTeJIbHbIE PACCY)KICHHS MIPU PELICHUU 3a/1a4, OLICHUBATh
JOTHYECKYIO IPABUIBHOCTD PACCYKICHU;

2) yMeHHEe ONepupoBaTh NOHATUSIMH: MHOXECTBO, IIOJMHOXKECTBO, ONEPALlMM HaJl MHOXKECTBAMH;
YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaTr AJisi ONMHCAHHs PEaJbHBIX MPOIECCOB U
SIBJICHUM, ¥ IIPU PELLICHUH 3a71a4, B TOM YHCJIE U3 APYTUX y4eOHbIX IPEAMETOB;

3) yMeHue omepupoBaTh MOHATUAMU: rpad), CBA3HBIA Trpad, AepeBo, MUK, rpad HA MIOCKOCTH;
yYMEHHUE 3a/laBaTh M ONMCHIBATh Ipadbl Pa3IUUHBIMU CHOCOOAMM; HCIOJIb30BATH I'padbl MpPU pEILICHUU
3ajad;

4) ymeHue cBOOOJHO OINEPUPOBATH MOHATUSMH: COYETAHUE, IEPECTAaHOBKA, YMCIIO COYETAHUM,
YHCII0 IEPECTaHOBOK; OMHOM HBIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYHKACHUS /IS
peleHus 3aaay;

5) yMeHHE OnepHpoBaTh MOHSATHSIMHU: HATYPaIbHOE YHUCIIO, IEJI0€ YHCIO0, OCTATOK 10 MOIYIIO,
palMOHAJIbHOE YHWCIIO, MPPALUOHAIBHOE YHUCIO, MHOXKECTBA HATypallbHBIX, LEJbIX, PALMOHAIbHBIX,
JCHCTBUTENFHBIX YHCEN, YMEHHE MCIIOJIb30BaTh MPU3HAKU JIETMMOCTH, HAMMEHBIIIHNA OOIIUI AeTUTETh U
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HaMMEHbIIee O0Iee KpaTHOE, arOpUTM EBKIMIa TpH peHIeHUH 3ajad; 3HAKOMCTBO C pa3IMYHBIMHU
MO3UIIMOHHBIMHA CUCTEMaMH CUHCIICHHUS;

6) ymeHue CBOOOJHO ONEpUPOBATh IOHATUSAMHU: CTENEHb C LEJNbIM IIOKa3aTeleM, KOPEHb
HATYpaJbHOH CTENEHH, CTENeHb C paIMOHAIBHBIM TI0Ka3aTeleM, CTENeHb C JACHCTBUTEIHHBIM
(BelecTBEHHBIM) TTOKa3aTeNeM, JorapuM Yuciia, CHHYC, KOCHHYC ¥ TAaHT€HC MPOU3BOJIBHOTO YUCIIA;

7) yMEHHUE OIepHpOBaThH MOHATUSMH: TOXIECTBO, TOXKICCTBEHHOE MpeoOpa3oBaHue, YpaBHEHUE,
HEPaBEHCTBO, CUCTEMa YPAaBHEHUI M HEPABEHCTB, PABHOCHJIBHOCTh YPaBHEHHH, HEPABEHCTB M CHCTEM,
palyoHaibHbIE, UppalMOHATIbHBIE, MOKa3aTeNbHbIE, CTETECHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHE YPaBHEHHUs, HEPABEHCTBA U CUCTEMbI; YMEHHE PEIIaTh YPaBHEHUs, HEPAaBEHCTBA U
CUCTEMBI C TOMOUIbIO PA3IMYHBIX IPUEMOB; PEIlIaTh YPaBHEHUS, HEPABEHCTBA M CUCTEMBI C TTapaMeTpOM;
NPUMEHATh YPaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI JUIsl PEIICHUS MaTeMaTHUeCKuX 3a/1ady M 3a/1ad M3
pa3IUYHBIX 00J1acTel HAYKU U PEATbHON KU3HH,

8) yMmeHHe CBOOOJHO ONEPUPOBATH MOHATHAMU: Trpaduk QyHKIMH, oOpaTHas QyHKIHA,
KOMITO3UIUS (PYHKIMM, NuHeWHas (QyHKIUS, KBaapaTHuHas (QyHKIUS, cTeneHHas (QYHKUIUS C LEJIbIM
rokasaresemM, TPUrOHOMETpUYeCcKre PYHKINHU, 00OpaTHBIE TPUTOHOMETpUYECKHE (PYHKITUH, TOKa3aTeIbHas
u Jorapudmudeckass (QyHKIIMH; YMEHHE CTPOUTH Trpaduku (YHKIHHA, BBIMOJIHATH MPeoOpa3oBaHUs
rpaduKoB (GyHKITHIA;

- YMEHHUE HCHOJb30BaTh Ipaduku (QYHKIHMA I U3y4eHHs IMPOLECCOB M 3aBHUCUMOCTEH mpu
pelIleHnH 3a1a4 W3 JPYrux Y4eOHBIX NpPEAMETOB M M3 PEANTbHOM >XU3HU; BBIpaXaTh (OpMyIaMu
3aBHUCHUMOCTH MEXIy BETMUMHAMU;

- yMeHHe CBOOOJHO ONEpUPOBATh MOHATHSAMU: YETHOCTb (DYHKIMH, MEPUOAUYHOCTH (PYHKIUH,
OTPAaHUYCHHOCTh (YYHKIIMH, MOHOTOHHOCTh (DYHKIIUH, SKCTPeMYM (YHKIIMH, HAUOOJIbIIIEe ¥ HAUMEHBIIIEe
3Ha4YeHUs PYHKINU Ha IPOMEKYTKE; YMEHHE MPOBOAMUTH UCCIET0BaHHE () YHKIINH;

- YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduku PyHKUUN A pelIeHUs] ypaBHEHHM, HEPaBEHCTB U
3aa4 ¢ TmapaMeTpaMu; M300paxkaTh HAa KOOPAMHATHOW IJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

9) yMeHue CBOOOJHO ONEPUPOBATH TIOHATHUSAMHU: TIOCIEIOBATEIBHOCTD, apu(MEeTHUSCKAS
mporpeccusi, reoMeTpuueckas IMporpeccus, OECKOHEYHO yObIBarollas reoMeTpHuYecKas MpOrpeccus;
YMEHUE 3a/1aBaTh MOCIIEA0BATEILHOCTH, B TOM YHCIIE C IIOMOUIBIO PEKYPPEHTHBIX (hOpMyIT;

10) ymeHue onepupoBaTh MOHATUSMU: HEMIPEPHIBHOCTh (PYHKIIMU, aCUMITOTHI Tpadrka (yHKIINH,
nepBas M BTOpas NPOU3BOAHAS (PYHKUIWH, TEOMETPUYECKHH ¥ (U3UYECKUN CMBICT TPOU3BOTHOH,
nepBooOpasHas, OMpeesIeHHbI WHTerpaj; YMEeHHE HaXOAWTh aCUMIITOTHI Tpaduka (QyHKUHU; YMEHHE
BBIYUCIISAITH TPOU3BOJHBIE CYMMBI, IPOW3BEICHHS, YaCTHOTO M KOMITO3MIMH (YHKIMHA, HAXOIUThH
ypaBHEHHUE KacaTeJIbHOH K TpaduKy QyHKIINH;

- YMEHHE WCIIONB30BaTh MPOM3BOJHYIO JUISI HCCIeNOBaHMA (QYHKUUH, IS HaXOXKICHUS
HAWIYYIIErO PEHICHHs B MPHUKIAIHBIX, B TOM YHUCIIE COIUAIBHO-OKOHOMUYECKUX U (PU3NYECKUX 3ajauax,
JUISL OTIPE/ICTICHUSI CKOPOCTH U YCKOPEHUST; HAXOAUTh TUIOINAAN U 00beMBbl (PUTYp C MTOMOIIBIO HHTETPAaa;
MPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJEIUPOBAHHUSI C TOMOLIBLIO AU depeHIInaTbHBIX YPABHEHHUIA;

11) ymenue onepupoBaTh NOHATUAMHU: KOMIUIEKCHOE YMCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YKCIa,
MOJAYJb W apryMEHT KOMIUJIEKCHOTO 4YHcla, GopMma 3amucH KOMIUIEKCHBIX 4YHCeNl (reoMeTphyeckas,
TPUTOHOMETpUYECKass W ainredpandeckas); YMETb MPOU3BOAUTH apuU(PMETHUYECKHE JeHCTBUS C
KOMIUIEKCHBIMU YHCIIAMU; TIPUBOAUTD IPUMEPHI UCIIOJIb30BAHUS KOMITJIEKCHBIX YHCET;

12) ymeHuwe CBOOOJHO ONEPUPOBATH TMOHATHAMHU: CpelnHee apupMeTHYecKoe, MeanuaHa,
HauOoJblllee U HAaUMEHBIIIEEe 3HAUYCHUsS, pa3Max, MUCIEpPCHUs, CTAaHAAPTHOE OTKJIOHEHUE JJIsi OMHCAHMS
YHCJIOBBIX JIaHHBIX; YMEHHE HCCIICZOBATh CTAaTHCTUYECKWE JaHHBIE, B TOM 4YHCIE C NPUMEHEHHEM
rpadUYecKUX METOAOB U AJIEKTPOHHBIX CPEACTB; rpa@MuecKH HCCIeI0BaTh COBMECTHbIE HAOMIOACHUS C
IIOMOILBIO AarpaMM pacCEUBaHMs U IMHEWHON PErpeCCuu;

13) yMeHue HaXOAWTh BEPOSTHOCTU COOBITUHA C UCHOJIB30BaHHWEM TpadUUYECKUX METOJIOB;
MPUMEHSATH Ul PeUIeHUs 3a7a4d (pOpMyIIbI CIOKEHUS M YMHOXKEHHUS BEpOATHOCTEH, (hopMyny MOITHOMN
BeposaTHOCTH, (opmyny bepuymnn, komOuHaTopHbIe (akThl U (HOPMYIBI; OIICHHBATh BEPOSTHOCTH
peanmbHBIX COOBITHH; yMEHHE ONEepUpOBaTh MOHATHAMHU: CIIydailHas BEIWYMHA, paclpeneIeHue
BEPOATHOCTEW, MaTeMaTHYeCKOe OXXHUIAHUE, MUCIEepPCHs M CTaHJAPTHOE OTKIOHEHHE CIy4aiHOU
BEJIMYMHBI, (DYHKIIMHM PACIPEIeNICHUs] W IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTeNIbHOTO W HOPMAaJIbHOTO
pacmpeiefieHuil; yMEHHE HCIOJIb30BaTh CBOWCTBA HM3yUYEHHBIX PACHpENCNICHUN I pelleHus 3aaady;
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3HAKOMCTBO C MOHATHIMH: 3aKOH OOJIBIINX YHCECJI, METOJbI BI)I60p0‘~IHI)IX I/ICCJ'IeILOBaHI/II\/'I; YMCHUE
MIPUBOJUTH NPUMEPEI ITPOABICHUA 3aKOHA OOJIBIINX YHCENT B MMPUPOJHBIX U O6HI€CTB€HHBIX SIBJICHUAX

14) ymeHnue cBOOOTHO ONEPUPOBATH MOHATHSIMH: TOYKa, MpsAMasi, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, TUIOCKUI yroj, ABYTPAHHBIN YTOJ, TPEXTPAHHBIN yroJ, IEPECEKAIOIINECs, MapaJlIeIbHbIE U
CKPEIMBAOIINECS MPSMBIE, TAPALIETBHOCTh U MEPIEHIUKYIISIPHOCTD IPSIMBIX U TIOCKOCTEH, YOIl MeXAY
MPSAMBIMH, YTOJI MEXKY NPSIMOU MU INTIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMHU; YMEHHE HCIIOJIB30BaTh MPU
pelIeHnH 3a7jad U3ydeHHbIe (DaKThl U TEOPEMbI IUIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB B
OKpY)KaIOIlleM MHUpPE; yYMEHHUE OINEepPUPOBATH MOHATUSMU: MHOTOIPAHHUK, CEUYEHHE MHOTOIPaHHUKA,
MPaBUJIBHBII MHOTOTPaHHMK, NMPHU3Ma, MUpaMuaa, Gurypa U NOBEPXHOCTh BpallleHUs, LIUIHMHIp, KOHYC,
map, cdepa, pa3zBepTKa HOBEPXHOCTH, CEUEHUS KOHYCa U WINHJpPA, apajulelIbHbIe OCU WX OCHOBAHUIO,
CeUeHHE Iapa, IUIOCKOCTh, Kacaromascs cdepsl, HUIUHApPA, KOHYCa, yMEHHE CTPOHUTH CEUeHHUeE
MHOTOTpaHHHKa, N300pakaTb MHOTOIPaHHUKH, (PUTYypbl U MOBEPXHOCTU BpAIlICHHUS, UX CEUYEHHUS, B TOM
YHcae C TOMOUIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE INPHUMEHSATh CBOHCTBA T€OMETPHUYECKUX (UTYP,
CaMOCTOSITENIHO (hOPMYIIUPOBATH ONPEAETCHHUS N3y4aeMbIX (GUTYp, BBIIBUTaTh TUIIOTE3bl O CBOMCTBAX U
MPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH WM ONPOBEPraTh HUX; yMEHHE IPOBOJUTH
Kiaccupukannoo ¢GuUryp MO pazIUYHBIM [PU3HAKaM, BBINOJIHATH HEOOXOIUMBIE JIOMOJHUTENbHbIE
MIOCTPOCHHS,

15) ymenune cBOOOHO ONEPUPOBATH MOHATHUSIMHM: IUIOMIAAb (GUTYpPHI, 00beM (PUTYpPBHI, BETHUYMHA
yrjia, pacCTOAHUE OT TOYKH [0 INIOCKOCTH, PACCTOSHHE MEXKAY IPSAMBIMH, PAacCTOSHUE MEXKIY
IJIOCKOCTSIMU, TUIOHIaAb cephl, IIONIalb TOBEPXHOCTH MUPAMUIbI, TPU3MbI, KOHYCa, IWIUHIPA, 00bEM
Ky0a, MpsIMOYroJbHOTO Mapajulelenunena, MUpaMuibl, TPU3Mbl, [WIMHIApPA, KOHYyca, IIapa; yMEHUe
HaxOJIUTh OTHOIIICHHE 00HEMOB TOI00HBIX QUTYP;

16) ymenue cBoOOIHO ONIEpUpPOBATh MOHIATUAMU: ABIKEHHE, ApAUICIbHBIA IEPEHOC, CAMMETPHUS
Ha TJIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHUE MOAO0OHWsS, MOJOO0HBIC (PUTYPHI, YMEHUE
pacrio3HaBaTh paBHbIE M MOJ00HBIE (PUTYPHI, B TOM YHCIIE B IPUPOAE, HCKYCCTBE, apXUTEKTYpE; YMEHUE
WCIOJIb30BaTh T'€OMETPUUYECKHE OTHOIICHHS, HAXOIUTh TEOMETPUYECKHE BEJIWYMHBI (AJUHA, Yrod,
TUI0Iab, 00BEM) IIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB U U3 PEabHOW )KU3HU;

17) ymenue cBOOOJHO ONMEpPUPOBATH MOHATUSAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIWHAT, BEKTOD,
KOOPJIMHATHI TOYKH, KOOPJIWHATHI BEKTOPa, CyMMa BEKTOPOB, NPOU3BEICHHE BEKTOpAa Ha YHCIIO,
pasjoKeHue BEeKTopa Mo 0a3ucy, CKalspHOE MPOU3BEACHHE, BEKTOPHOE MPOU3BEACHHE, YToll MEXIy
BCKTOpaMu; YMCHUC HUCIIOJb30BaATh BGKTOpHBIfI u KOOp[[I/IHaTHbe/'I MCTO AJid pCIICHUSA ICOMETPHUICCKUX
3a/1a4 ¥ 33/1a4 IpYruxX y4eOHbIX MPEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpula 2x2 u 3x3, onpeaenurenb
MAaTpPHIIbI, TEOMETPUICCKHI CMBICIT OTIPEACITUTEIS,

18) ymeHue MoenupoBaTh peajibHble CUTYyallMH Ha SI3bIKE MAaTEeMAaTHUKH; COCTABIIATH BBIPAKCHHUS,
yYpaBHEHUsS, HEPABEHCTBA M MX CHCTEMBI IO YCJIOBHUIO 3aJa4d, HCCJIEIOBATH IMOCTPOCHHBIE MOICIU C
WCIIONIb30BaHMEM  ammapata anreOpbl, HHTEPIPETUPOBATh MOJYYECHHBI  pe3ylnbTaT; CTPOHTH
MaTeMaTUICCKHUEC MOJCIIN C MMOMOIINBIO TCOMETPUUCCKUX HOHATHUHU U BCJIMYHWH, pC€IIaTh CBA3aHHLIC C HUMU
MPaKTUYECKHE 3aJaU; COCTABIATH BEPOSTHOCTHYIO MOJIETb U HHTEPIIPETUPOBATH MOTYUEHHBIH pe3yibTar;
pemiats MpUKIAJHBIC 3aadd CPEICTBAMH MATEMAaTHYECKOTO aHaiu3a, B TOM YHUCIEC COIHMAIBHO-
SKOHOMMYECKOTO U (PU3UUECKOTO XapaKTepa;

19) ymenue BbIOWpaTh MOAXOMASIIMN METOA IS PEIICHUS 3aJaud; MMOHUMAHUE 3HAYUMOCTH
MaTeMaTHKU B W3YYCHHH MPUPOJIHBIX M OOLIECTBEHHBIX IMPOILIECCOB U SIBJICHHI;, YMEHHE PAaclO3HABATh
IIPOABJICHUEC 3aKOHOB MAaTEMATUKH B UCKYCCTBC, YMCHHUEC IPUBOAWUTDL HPUMEPBI MATEMATUICCKHUX OTKpI)ITI/Iﬁ
POCCUICKOIN 1 MUPOBOW MaTEeMaTHUECKON HAYKH.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIVNHBI

2.1. O0beM yueOHOI IMCUMIIMHBI M BHABI Y4eOHO#l padoThl

Bun yueOHoit padoThl O0bem B yacax
Teoperrueckoe 00yueHUE 214 4vacosB
ITpakTiueckue u 1a00paTOPHbIE 3aHATUS 100 yacos
CamocrosTenbHas paboTa 20 yacoB
OO0muii 00emM 00pa3oBaTeIbLHOI MPOrPaMMbI 340 gyacoB




2.2. TemaTnyeckmii JIaH U copep:xanve yueOHou qnucuunnubl I[1J1.01 MaremaTnka n Hayaja MaTeMaTH4€eCKOIr0 AaHAJIU3a, TeOMeTPHUs

HaumeHoBaHue pa3ieioB u Conep:xanue yueOHOI0 MaTepuasa U (pOpMBbI OPraHU3aALMH JeATeJIbHOCTH Oo0bem B Koawbl
TeM o0yuaronuxcs (TeopeTnyeckoe o0yyeHue, NpaKTHYecKne U J1a00paTOPHbIe 3aHSITHSA) gacax KOMIIeTEeHIHI,
(popmupoBanuro
KOTOPBIX
crocodcTByer
3J1eMEeHT
NPOrpaMMmbl
Tema 1. MHoxkecTBO | Mcrionb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar sl ONHMCAaHWS XOJa pelIeHUus 26 OK 01, OK 02,
AEHCTBUTEJIbHbBIX YyHCeJ. | MATEMAaTUYECKUX 3a/ay, a TaKXKe peajbHbIX IMPOLECCOB U sBiIeHUH. OnepupoBaTh OK 04
MHoro4s1eHbl. HNOHATHAMM: pPALMOHANIBHOE 4YMCIO, OECKOHEYHas INepuoaudeckas ApoOb, IMPOLEHTHI;
PanmnoHajibHble YpaBHEHUsI M | UPPAMOHAIBHOE M JCHCTBUTENBHOE YMCIO; MOJYJdbh JEHCTBHTEIBHOTO YHWCIA;
HepaBeHCTBA. UCIIOJIb30BaTh 3TH MOHATHS IIPU NMPOBEJCHUM PACCYXIECHUHN U JJ0Ka3aTeNbCTB, IPUMEHATh
Cucrembl JIMHEHHBIX | PpoOU M MPOLEHTHI Ul PEUICHUs MPUKIAIHBIX 3a/1a4 U3 PAa3JIMYHbIX OTpaciel 3HaHUN U
yYpPaBHeHM peanbHOM kM3HU. Mcnonp3oBaTh NPUOIMKEHHBIE BBIYUCICHHS, NMpaBUia OKPYIJICHHUS,
NPUKUJKY U OLEHKY pe3yJIbTaTa BBIYHCICHUN, U TeopeMy Buera ans pemienus 3amad.
OnepupoBaTh MHOHATHAMM: CHCTEMa JIMHEHHBIX YpaBHEHUHM, MAaTpHIA, ONpPEIEIUTENb
MaTpulbl. Mcrnonb30BaTh cBOMCTBA onpeAenuTens 2 X 2 s BBIUMCIECHUS €ro 3HaueHus,
HNPUMEHSATH ONPEAETUTENHN AJIs PELICHUS] CUCTEMbI JINHEHHBIX ypaBHEHUH.
MogenupoBaTh peaqbHbIE CHTyallud C TIOMOIIBIO CHUCTEMBI JMHEWHBIX YpaBHEHUH,
UCCIeIoBaTh IOCTPOCHHBIE MOJEIM C TOMOLIbI0 MaTpUl] U  OIpeJeNuTeleH,
MHTEPIPETHPOBATH MOTYYCHHBIN Pe3yJIbTaT
Tema 2. ®ynkuun u rpaduxn. | OnepupoBars MOHATUAMHU: (DYHKIMS, CHOCOOBI 3ajaHus (PYHKIUM; B3aUMHO OOpaTHbIE 28 OK 01, OK 02,
Crenennasi pyHKIus ¢ uejabiM | GyHKIIH, KoMno3unus GyHKIuH, rpaduk GyHKINU, 00IACTh ONPENETICHUS U MHOKECTBO OK 04

nmorkasarteJjieM

3HaYeHUN (QyHKUMM, HYIM GYHKIMM, OPOMEXYTKM 3HAKOIIOCTOSIHCTBA; JIMHEHHas,
KBaJlpaTUyHasi, JPOOHO-IMHEWHAas M CTeNeHHass (YHKUUU. BBINOIHATH 31€MEHTapHbIE
npeoOpa3oBanust rpa¢pukoB (yHKIMHA. 3HaThb M yMeTh JIOKa3bIBaThb YETHOCTh WM
HEYETHOCTh (PYHKLMHU, MEPUOJUIHOCTh QYHKIMH, HAXOAUTh MPOMEXYTKH MOHOTOHHOCTHU
(GYHKLINU, MAKCUMYMbl U MUHMUMYMbI (YHKLUH, HauOoJblllee U HaUMEHbIEe 3HAYCHHE
byHKIIMM Ha npomexyTke. PopMylupoBaTh U WILIIOCTPUPOBATh I'padUyecKH CBOICTBA
JMHENHHOMU, KBaJApaTUYHOM, TPOOHO-TMHEWHON U CTeNeHHOH (QyHKIuA.

BeipaxkaTs popMynaMu 3aBUCHMOCTH MEXAY BETMUNHAMMU.

3HATh ONpPEEIICHUE U CBONCTBA CTENEHHU C LIEJIBIM [10Ka3aTeIEM;

MOAXOAIIYI0 (hOPMY 3aIIUCH JEHCTBUTENBHBIX YUCEN JUIsl PEILIEHUS PAKTUYECKUX 3a]1a4 U
IIPEACTABJICHNS JAHHBIX
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Tema 3. Apudmerndeckuii
KOpEeHb n-0il CTeNeHu.
HppanuonajibHble ypaBHeHUs!

®opMynupoBaTh, 3aMKUCHIBaTh B CUMBOJIIMYECKOH (hOpME U UCMOIb30BaTh CBONCTBA KOPHS
n-0O# CTETeHH JUIsl TpeoOpa30BaHUs BhIPAKEHHIH.

Haxoguts penieHus MppalMOHaIBHBIX YPABHEHHUH € IIOMOIIBIO PABHOCWIBHBIX IIEPEXO0I0B
WIN OCYILECTBIISAA MPOBEpKY KopHEH. CTpouTh rpaduk GyHKIUN KOPHS #-0i CTENEHH KaK
00paTHOM 1J1s1 PYHKIIMU CTENEHH C HaTypaJIbHbIM [IOKa3aTeIeM

20

OK 01, OK 02,
OK 04

Tema 4.

pyHxkums.
Iloka3aTeabHbIC YPABHEHUSA

IToxa3zarenbHas

DopMynupoOBaTh ONMpEACICHUE CTEIICHU C PAIMOHATBLHBIM [TOKA3aTEIeM.
BommonusaTe mpeoOpa3oBaHUs YUCIOBBIX  BBIPAXKEHUH, COJEpIKalINX
paIrioHATBHBIM TTOKA3aTeIIeM.

Hcnonb3oBath 1upoBbIe PECypChl IS MOCTPOCHUS Tpaduka moKa3aTeaIbHONH QYyHKIIUNA U
W3y4EHUS €€ CBOWCTB.

HaxoauTe penieHnst noka3aTeabHbIX YPaBHEHH

CTCIICHU C

20

OK 01, OK 02,
OK 04

Tema S. Jlorapupmudeckas
¢pynknus. Jlorapupmuyeckue
YPaBHEHHUA

JlaBaTh onpejeneHue orapudma 4ucia; JeCATHUHOTO U HaTypalIbHOTO Jlorapudma.
Hcnonp3oBaTh  cBoOWcTBa  JorapumMOB JUIsi  IpeoOpa3oBaHUs  JIOTapupMHUECKUX
BelpakeHuil. Crpouth rpaduk jorapupmuueckoil (yHKIMH Kak oOpaTHOM K
NIOKa3aTEeIbHOM W HCIOJIb30BAaTh CBOWCTBA JOTapU(MHUUCCKONH (DYHKIMHU JUIS PELICHUS
3ajad.

Haxoauts penenus torapupMUYecKuX YpaBHEHHH ¢ TOMOIIbIO PAaBHOCHIIBHBIX ITEPEX0/I0B
W OCYIIECTBIISISI IPOBEPKY KOPHEH

20

OK 01, OK 02,
OK 04

Tema 6. Tpuronomerpuyeckue
BbIPAa:KeHHUsl M yPABHEHUSI

JlaBaTh ompeneneHus CHHyca, KOCUHYCa, TAHI'€HCA U KOTaHT€HCa YKMCIOBOIO apryMEHTa; a
TaKK€ AapKCHUHYCa, AapKKOCHHyca M apKTaHreHca uucia. [IpuMeHSTh OCHOBHBIE
TPUTOHOMETpUYECKHE POPMYIIbI AJisl TPeoOpa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAXKEHUH.
[Tpumensitb  (opMynbl  TPUTOHOMETPUM  JUIsl  PEIIEHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPABHEHUM

20

OK 01, OK 02,
OK 04

Tema 7. IociienoBaTEILHOCTH
U MIPOrpeccuu

OnepupoBatb MOHSTHSIMU: IIOCJIEI0BATEIBHOCT, CrocoObI 3a1aHUS
[I0CJIE0BATEIBHOCTEN; MOHOTOHHBIE M OTPaHUYEHHBIE NIOCIEA0BATEILHOCTH; HCCIEA0BATh
MOCJIEI0BATEIHbHOCTH HA MOHOTOHHOCTh U OrpaHnYeHHOCTh. [lonydats npeacraBinenue oo
OCHOBHBIX UJIEAX aHAIN3a OECKOHEUHO MaJIbIX.

HaBatb ompeneneHrue apudMETHUUECKOW W TEOMETPUUYECKOW mporpeccuu. Jloka3wpiBaTh
CBOWCTBA apHU(PMETUYECKOH U T€OMETPUUYECKOW MPOTPECcCUH, HAXOIUTh CYMMY YJICHOB
OpOTrpecCuy, a TaKXkKe CyMMY WIEHOB OECKOHEYHO YOBIBAIOLIEH TIe€OMETpUYECKOi
IIPOTPECCUM.

Hcnonp30BaTh IPOrpeccuy s peUICHMs 3a1a4 PUKIAIHOIO XapakTep.

[TpuMeHSTH HOPMYITy CIOKHBIX MPOLIEHTOB ISl PEHICHUS 33124 U3 peabHON MPAKTHKH.

20

OK 01, OK 02,
OK 04

Tema 8.
(yHkuum.

HenpepriBHbIE

OmnepupoBaTh MOHATUSAMH: (YHKIMS HEIPEPHIBHAS HAa OTPE3KE, TOUKA pa3pbiBa (yHKIHH,
acuMIToTa rpaduka QyHKIHH.

20

OK 01, OK 02,
OK 04
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Tema 9. IlpousBognasn

[IpumeHsiTh CBOWMCTBa HENPEPbIBHBIX (YHKUMN Juisi pewmeHus 3agad. OnepupoBaTh
NOHATHSAMM: TIepBasi M BTOpas NPOM3BOJAHBIE (DYHKIMM; MOHUMATh (U3MUYECKUH U
T€OMETPUUYECKUI CMBICH MTPOU3BOJIHOM; 3alIMCHIBATh YPABHEHUE KacaTelIbHOW. BoIunciars
MPOM3BOJIHBIE CYMMBI, IIPOU3BEICHHS], YACTHOTO U CJIOKHON (PYHKIINH.

N3yuaTs mpou3BOAHBIC AJIEMEHTAPHBIX (YHKITUH.

M cnonb30BaTh TEOMETPHUECKUIN M (PU3UUECKUI CMBICI TPOU3BOIHOM [T peIIeHHs 3a/1a4.
[TprMeHATh OCHOBHBIE MOHATUS Kypca ajreOpbl M HayaJl MaTEMAaTUYECKOIO aHajau3a /s
pelIeHus 3a]a4 U3 peaJIbHOM JKU3HU U APYTUX IIKOJIbHBIX IPEAMETOB

Tema  10. HccaemoBanue | CTpouth rpaduk KOMIO3ULIMU (PYHKUIHUN C MOMOIIBIO 3JEMEHTAPHOTO HCCIEAOBAHUSA U 18 OK 01, OK 02,
$pyHxuumit c MOMOIIBIO | CBOMCTB KOMITO3UIIMU. CTPOUTH reoMeTpudeckue oOpas3bl ypaBHEHMH M HEPAaBEHCTB Ha OK 04
NPOU3BOIHOM KOOPJMHATHOH IMIockocTH. Vcronb30BaTh MPOM3BOAHYIO 7Sl UCCIEN0BaHUS (PYHKIIMM Ha

MOHOTOHHOCTb U SKCTPEMYMBI; HAXOAUTh HAUOOJIbIIICe U HAMMEHBIIIeE 3HAaUeHUS PYHKIIUU

HENpPEpPhIBHON Ha OTpe3Ke; CTPOUTh rpaduku (YHKIUNA HAa OCHOBAHUHU MPOBEIAEHHOTO

UCCIJIEJOBAHMSI.

Hcnonp30BaTh MPOU3BOIHYIO U HAXOXKICHHUS HAWIYYIIEro pPelleHus B MPUKIATHBIX, B

TOM YHCJIE COLIMAIbHO-3KOHOMUYECKHX, 3a/1a4ax, JUIsl ONPEEIIEHNs CKOPOCTH U YCKOPEHUS

nporiecca, 3aaHHoro ¢popmynoit uiu rpadukom. [lonydars npeacraBieHre o0 IPUMEHEHUN

MIPOU3BOJIHOM B PA3JIMYHBIX OTPACISAX 3HAHUU
Tema 11. IlepBoodpa3znasi m | OnepupoBaTh MOHATHAMM: IepBooOOpa3Has U ompenenéHHbld uHTerpai. Haxoauts OK 01, OK 02,
HHTerpaJ NepBOOOPa3HbIE 3JIEMEHTAPHBIX (DYHKIMA M BBIYUCIATh HHTErpai 1o Gopmyne Hprorona- 18 OK 04

JleiitOHULA.

Haxomuth miomaan Iiockux (uUryp u OO0BEMBI TEll C TOMOINBIO OMPEISIEHHOTO

UHTEerpajiia. 3HAKOMHUTBCS C MAaTeMaTHYeCKUM MOJCIMPOBAHMEM Ha  IpHUMeEpe

muddepeHanbHbIX ypaBHeHUH. [lomydate mnpeacraBieHHe O 3HAYCHWU BBEACHUS

MOHSITHS WUHTETpasia B pa3BUTUU MAaTEeMAaTUKH
Tema 12. I'paduxu Ucnonw3oBathk 1udpoBbIE pecypchl IS MOCTPOCHUS TPAaPUKOB TPUTOHOMETPHUUECKUX 18 OK 01, OK 02,
TPUTOHOMETPHUYECKHX (GYHKIIUHM U U3YYEHHSI UX CBOWCTB. OK 04
(yHkumii. Pemates TpUroHOMETpHUYECKHE YpPaBHEHHSI M OCYIIECTBISATH OTOOP KOPHEHW C MOMOIIBIO
Tpuronomerpunueckue TPUTOHOMETPUUECKON OKPYKHOCTH.
HepaBeHCTBa [Ipumensitb  (GopMynbl  TPUTOHOMETPUM  JUIsl  PEIIEHUS  OCHOBHBIX  THUIIOB

TPUTOHOMETPUYECKHX HEpaBEHCTB. Mcronp30BaTh U(POBBIE pecypChl i MOCTPOSHUS U

yccieoBaHusl rpa@uKoB QYHKIMIMA
Tema 13. Hppanuonaiabuble, | [[pUMEHATs CBOICTBa MOKa3aTeNbHOW M JOrapugMuyeckod (QYHKIUH K peIIeHUI0 18 OK 01, OK 02,
MmoKa3aTeJbHbIe M | IOKa3aTeIbHBIX U JorapudMuyeckux HepaBeHCTB. (OOOCHOBaTh PaBHOCHIBHOCTD OK 04

IIEPEXO0JIOB.
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Jorapupmuyeckue
HEePaBEeHCTBA

PemaTtes nppanronaabHble 1 KOMOMHHUPOBAHHBIE HEPABEHCTBA, C TTIOMOIIBIO PABHOCHIIBHBIX
Mepexo0B.

Hcnonp3oBath rpaduueckre METOIbl M CBOMCTBA BXOAIIUX B YPaBHEHUE UM HEPABEHCTBO
GYHKIMH UTs1 pelIeHns 3a1a49u

Tema 14. KommiiexkcHble uncia | OnepupoBaTh NOHATUSMU: KOMIUIEKCHOE YACIO U MHOYKECTBO KOMILJIEKCHBIX YHCEIL. 18 OK 01, OK 02,
[IpencraBisTh KOMIUIEKCHBIC YMCIAa B aNreOpanveckoil U TpUTOHOMETpUUEcKoil (opme. OK 04
BrimonusaTe apudmMeTnyeckue onepamnuu ¢ HUMH.
N300paxaTh KOMIUIEKCHBIC YMCIa Ha KOOPAWHATHOW IIOCKOCTH. [IpuMmeHsTh dhopmyry
MyaBpa ¥ moiy4arb MpeACTaBICHHE O KOPHSAX N-OW CTEMEHH W3 KOMIUIEKCHOTO YHCIA.
3HAKOMHUTBCS C TMpPUMEpPaMH TPUMEHEHHUS KOMIUIEKCHBIX UHCEN IS PEIIeHUs
TeOMETPUUYECKUX M (PU3NUECKHX 3a]a
Tema 15. Harypaabuble wu | OnepupoBaTh NOHATHUSMU: HATypajlbHOE U LENOE YHCIO, MHOXECTBO HATypalbHbIX U 16 OK 01, OK 02,
HeJble Yuciaa LIEJIBIX YHCEIL. OK 04
Hcnonp30BaTh NpU3HAKKU ACIMMOCTH LEJBIX uucen; octatku no monyiao; HOA n HOK
HATYpaJIbHBIX YHCEeIl; aropuT™M EBKiMIa A pemeHus
Tema 16. Cucremsbl | OniepupoBaTh MOHATUSIMHU: CUCTEMa M COBOKYITHOCTh YPAaBHEHHMM W HEPABEHCTB; PEIICHHE 18 OK 01, OK 02,
PALHOHAJILHBIX, CHUCTEMBI WJIM COBOKYITHOCTH;, PAaBHOCHIILHBIE CUCTEMBI U CUCTEMBI-CIIENCTBUS. Haxoautsb OK 04
HPPALMOHAIBHBIX pEelIeHUsT CHUCTeM M COBOKYMHOCTEM IIENBIX PAIlMOHAIBHBIX, HPPAIMOHATBHBIX,
MOKAa3aTeJbHbIX M | IOKA3aTeNbHBIX M JOTapu(PMHUUECKUX YpaBHEHU U HepaBeHCTB. [IpUMEHSTH CHCTEMBI
JorapupmMuyecKuX ypaBHeHUH | ypaBHEHHI K PEIIEHUIO0 TEKCTOBBIX 3a7jad M3 pazIu4HbIX oOJjacTel 3HAHUN U peabHOU
JKU3HU; UHTEPIIPETUPOBATH MOITYUYeHHbIE perieHus. Vcnonb30Bath UGPOBHIE PECypPCHI
Tema 17. 3apaun ¢ | BeiOupate cmoco0 pemieHuss paMOHAIBHBIX, HWPPANMOHAIBHBIX, I[OKa3aTeIbHBIX, 18 OK 01, OK 02,
napaMeTpaMu norapu(pMHUUECKUX M TPUTOHOMETPUYECKUX YypPaBHEHUH M HEPABEHCTB, COJEPKAIINX OK 04
MOJIYJIA U TIapaMeTpbl. [IpuMeHsTh rpagudeckre ¥ aHATUTHICCKIE METOIBI IS PEIICHUS
ypaBHEHUN M HEPaABEHCTB C MapamMeTpaMu, a TaKXKe HcCleloBaHuE (YHKIMA METoIaMu
MaTeMaTHYECKOT0 aHaJIn3a.
Ctpouts W UCCIEIOBaTh MaTEeMAaTHUECKHE MOJENIU pPeadbHBIX CUTyallud C TOMOIIBIO
ypaBHEHUH, HEPABEHCTB U CUCTEM C TapaMeTpamu
Tema 18. IMoBTOpeHue, | OCHOBHBIE MOHATHSA U METOJIBI Kypca, 0000IIeHNEe U CHUCTeMAaTH3aIsl 3HAHUH 4 OK 01, OK 02,
0000IIEHNe, CHCTEeMATH3AIUs OK 04
3HAHUM
CamocrosiTesibHasi padora 3agaHus ONpeEAI0TCA MPenoiaBaTeIeM 20 OK 01, OK 02,
OK 04
Bcero 340
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3. YCJIOBUS PEAJIN3AIIMU TPOT'PAMMBI YUEBHOM JUCIHUILIAHBI

Jlns peanmmzanuy TpoOTrpaMMBbl  yUeOHOW JAWCIHILIMHBI JIOJDKHBI OBITH TPETyCMOTPEHBI CIIEyIOMee
cnenanpHoe nomenienue: Kabuner MaremaTuku.

[Tomemenne kaOWMHETa JOJKHO COOTBETCTBOBATH TpeOoBaHMsAM CaHHTAPHO-IITUICMHOIOTHUSCKUX
npaBwi u HopMmatuBoB (CanlluH 2.4.2 Ne 178-02): ocHamieHO THMOBBEIM O0OpyJOBaHHWEM, B TOM YHCIE
CTIEIUATU3UPOBAHHON Y4YeOHONW MeOeNnbl0 M CpeIcTBaMH OOY4YEHHS, HEOOXOIUMBIMHU ISl BBITIOJTHEHUS
TpeOOBaHMI K YPOBHIO MOJATOTOBKHU 00YUYaIOITNXCS.

B kalOunere ecTh MyJbTHUMEIUHHOE 000pYIOBAaHME, TOCPEICTBOM KOTOPOrO  YYaCTHHKHU
00pa30BaTeNpHOrO MpoIlecca MOTYT MPOCMATPHUBATh BU3YAJIbHYI0 WH(OPMAIMIO MO0 MaTeMaTHKa, CO31aBaTh
Mpe3eHTallH, BUJEOMaTepHaIbl, HUHbIE JOKYMEHTHI.

B cocraB y4eOHO-METOJMUYECKOTO0 W MaTepHAIbHO-TEXHHUECKOro oOecreueHus! MporpaMMbl yueOHOM
JTMCIUIUIMHBL «MaTemMaTrka U Hadajla MaTeMaTHIeCKOTr0 aHaIn3a, TeOMETPHUS BXOIAT:

- MHOTO()YHKITMOHATIbHBIA KOMIUIEKC MPETNO/IaBaATENS,

- HaIJIIHBIE TMOCOOMS (KOMIUICKTHI y4eOHBIX TaOJUII, IUIaKaTOB, MOPTPETOB BBINAIOIIUXCS YUYEHBIX,
JTUHAMHYECKHE TTOCOOMS, MILTFOCTPUPYIOIIUE MATEMAaTUIECKUE TPOIIECCHI, MOJEIN, MYJISDKH U Jp.);

- UH(OPMALIMOHHO-KOMMYHHUKATHUBHbBIE CPEJICTBA;

- SKpaHHO-3BYKOBEIE TIOCOOUSI;

- KOMIUIEKT TEXHUYECKOM JOKYMEHTAIIIH, B TOM YHUCIIE MTacTiopTa Ha CPECTBA 00YUESHHUSI, THCTPYKIUU 110
WX HCIIOJIb30BAHUIO M TEXHHUKE 0€30MacHOCTH;

- OMOIMOTEeYHBIN QOH]I.

B Oubnuoreunslii ¢GoHI BXOAAT y4eOHUKH, ydeOHO-meroamueckue KOMIUIEKTHl (YMK),
o0ecrieunBaroIie OCBOCHHE Y4eOHOM AMCHUUIUIMHBI «MareMaTuka M Hayajda MaTeMaTH4YeCKOro aHajiu3a,
TeOMETpPHs», PEKOMECHIOBAHHBIC, JOMYIICHHBIC JJI MCIOIh30BaHUS B MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHM3alMsIX, pPeau3yIoUMX 00pa3oBaTeNbHYIO MPOrpaMMy CpelHero oodiero oOpa3oBaHHs B Ipejaenax
ocoenust OITOIT CITO Ha 6a3e 0OCHOBHOTO 00IIETO 00Opa30BaHHUS.

buGnuoreunsiii GoHA TOMOIHEH SHIUKIONEAUIMHU, CIIPABOYHUKAMU, CIOBApSIMU, HAYYHOW M HAy4YHO-
MOMYJISIPHOM JINTEPATYPOH U APYTrOM JIUTEPATYPO IO Pa3HBIM BOIIPOCAM MATEMATHKHU.

B mporecce ocBoeHust mporpaMMbl yueOHOW TUCHUILUIMHBI «MarteMaTtuka ¥ Hadaja MaTeMaTHYeCKOTo
aHaJIM3a, TEOMETPUsS» CTYICHTHl MMEIOT BO3MOXKHOCTH JIOCTYIA K AJIEKTPOHHBIM Y4eOHBIM MaTepuaiaMm IIo
MaTeMaTHKe, UMEIOIIMMCSI B CBOOOIHOM JOCTyIe B cucteMe MHTepHeT (IeKTPOHHBIM KHUTaM, MPaKkTHKyMam,
TecTaM U Jp.).

3.1. UudopmanuoHHOe o0ecreyeHre peau3auu NPporpaMmbl
3.1.1. OcHoBHasi IMTEPATYpa

1. Byry3os, B. ®. MaTtemaTuka: anreOpa u HadaJla MaTEMaTHIECKOT0 aHanu3a, reomeTpus. ['eomerpus. 10
- 11 xmacce! (6a30BbIi U yriTyOJIeHHBIH YpoBHB) : yueOHHK / B. @. Byrty3os, B. B. IIpaconos ; mox pen. B. A.
CapoBHuuero. - 5-e¢ u3a. - Mocksa : Ilpocsemenue, 2022. - 272 c. - ISBN 978-5-09-099447-7. - TekcT :
anekTpoHHbId. - URL: https://znanium.ru/catalog/product/1927222. — Pesxum gocTyma: 1Mo moATrCKe.

2. Kapacesa, P. b. Marematuka. TunoBsie pacueTsl. YacTh nepBas : yueOHO-MeToiudeckoe nmocodue / P.
b. KapaceBa. - Owmcxk : CubAIU, 2022. - 248 c. - Tekcr : onexrponHsld. - URL:
https://znanium.com/catalog/product/2110884. — Pesxum gocTymna: mo moamnucke.

3. Kapn, A. I1. Maremaruka. Yacts 1. ba3oBbIil ypoBeHb : 3eKTpoHHAs Gopma y4eOHOTO MOCOOuUs ISt
CIIO / A. TI. Kapm, A. JI. Bepuep. - Mocksa : [Ipocsemenue, 2024. - ISBN 978-5-09-107572-4. - Tekcr :
anekTpoHHbIH. - URL: https://znanium.ru/catalog/product/2125329. — Pesxum gocTyma: mo moAmrcKe.

4. Konsrun, FO. M. MaremaTuka: anreOpa 1 Hayana MaTeMaTUYECKOTO aHaiu3a, reoMeTpus. Anredpa u
Hayaya MaremMarnyeckoro ananmusa 11 kimacc (6a30BbIi 1 yriyOneHHbIN ypoBHB) : yueOonuk / 0. M. Komxsirun, M.
B. TkaueBa, H. E. ®enoposa. - 7-e uza. - Mocksa : [Ipocsenienue, 2022. - 384 ¢. - ISBN 978-5-09-099451-4. -
Texct : anextponHbid. - URL: https://znanium.ru/catalog/product/1927174. — Pexxum noctymna: 1mo mojimmickKe.

5. Maremaruka u unpopmaruka. [Ipaktukym : yuebnoe nocodue / E. H. I'yceBa, U. 0. Edumona, T. B.
Wnbuna [u np.]. - 5-e usa., crep. - Mocksa : ®aunta, 2021. - 399 c. - ISBN 978-5-9765-1193-4. - Tekcr :
anekTpoHHbIN. - URL: https://znanium.com/catalog/product/1843159. — Pexxum gocTymna: mo moAamucke.
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6. Maremaruka. luddepenunansuoe ncuucienune. Yacte . @yHkumu o1HON HE3aBUCUMOM MTEPEMEHHON
: yueOHOe mocooue / A. D. Anuramos, [1. B. Makapos, H. B. Cemenona, ®. JI. /[lamuan. - Mocksa : M3naTensckuii
Hom HUTY «MUCuCy», 2021. - 76 c. - ISBN 978-5-907227-24-8. - Tekcr : snektpoHHbid. - URL:
https://znanium.com/catalog/product/1915592. — Pexxum moctyna: mo moamnucke.

7. Hukonbckuii, C. M. MaremaTuka: anredpa u Hadalla MaTeMaTHUECKOTO aHAIHU3a, reoMeTpus. Anredpa
M Havalla MaTeMathyeckoro aHanmm3a. 11 kmacc. ba3oBbeiit m yrimyonénuberii ypoBHu : yueOnuk / C. M.
Huxonbsckuii, M. K. [lotanos, H. H. Pemernukos. - 6-e uza. - Mocksa : U3narensctBo «IIpocBemenuey, 2022.
-464 c. - ISBN 978-5-09-099455-2. - Tekcr : anextponnsiid. - URL: https://znanium.ru/catalog/product/1927173.
— PexxuM nocryna: 1o noarnucke.

8. Omenpuenko, B. II. Marematuka : yuebnuk / B.II. Omensuenko, H.B. Kapacenko. — Mocksa :
NHOPA-M, 2024. — 349 c. — (Cpennee npogeccruonansHoe odpazosanue). — DOI 10.12737/1855784. - ISBN
978-5-16-017462-4. - Tekct : snektponnbiid. - URL: https://znanium.com/catalog/product/2085068. — Pexum
JIOCTYTIA: TI0 TOATHUCKE.

9. ®enoceeB, B. M. Maremaruka B mpodecCHOHATLHOM OOpa30BaHUU: OCHOBBI METOIUKH OOYydeHUS
WH)KEHEpHOW MaTemartuke : MoHorpadus / B.M. ®@enoceeB, M.A. Ponuonos, I'.1. [IlabanoB. — Mocksa :
NHOPA-M, 2022. — 173 c. — (Hayunast mbicin). — DOI 10.12737/1859606. - ISBN 978-5-16-017511-9. -
Texct : anextponHsbiid. - URL: https://znanium.com/catalog/product/1859606. — Pexxum noctyma: 1mo mommcke.

10. IOxHo, H. C. Maremaruka : yue6nuk / H. C. FOxno. — Mocksa : UH®PA-M, 2023. — 204 ¢c. —
(Cpennee npodeccuonansHoe obpazoBanue). — DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - TekcrT :
anektpoHHbId. - URL: https://znanium.ru/catalog/product/1906092. — Pexxum moctyma: mo moamnucke.

3.1.2. JlonoJHUTEJIbHAS JIUTEPATYpPa

11. bapaymkun, B. B. MatemaTuka. DneMeHThI BhICIIICH MaTeMaTHKY : Y4eOHUK : B 2 Tomax. Tom 1/ B.
B. Bapaymkun, A. A. IlpoxkopreB. — Mocksa : KYPC : UH®PA-M, 2021. — 304 c. — (Cpennee
npodeccuonanbHoe oOpazoBanue). - ISBN 978-5-906923-05-9. - Tekcr : osnekrponHsii. - URL:
https://znanium.ru/catalog/product/1235904. — Pexxum gocTyrma: mo moArmcKe.

12. 3onorapeBa, H. JI. Maremaruka. EI'D. [IpodunbsHbiii ypoBeHb. COOpHUK 3a7a4 ¢ TEOPETHUYECKUM
MaTepUuaIoM, IPUMEpPaMU PEIICHUH U TPCHUPOBOYHBIMH BapUaHTaMU : yaeOHO-MeToudeckoe mocodue / H. 1.
3omotapeBa, A. b. 3omotapes ; mox pea. M. B. ®enorosa. - Mocksa : Jlaboparopus 3Hanuu, 2021. - 275 c. -
(BMK MI'Y - mxome). - ISBN 978-5-00101-701-1. - Tekcr : »snextponHsiii. - URL:
https://znanium.com/catalog/product/1912831. — Pexxum mocTyna: mo moamnucke.

13. Marematuka. OcHOBHBIE (OPMYJIBI U METOABI PELICHHUs @ CIpaBodHOE mocobue / coct. H. A.
AnnpeeBa, E. B. Kopuaruna. - MBanoBo : IlpecCro, 2022. - 128 c. - Tekct : snektponHbid. - URL:
https://znanium.com/catalog/product/1998977. — Pexxum gocTyma: mo mojArmcKe.

14. Slmenko, M. B. Maremaruka. ['eomerpus. 3amaunuk. ba3oBbiii ypoBeHb : 3JeKTpoHHas (opma
yuaebHoro ocoous st CI1O / U. B. SAmenko, C. A. [llectakoB. - Mocksa : [Ipocsemenue, 2024. - ISBN 978-5-
09-110606-0. - Tekct : anmekTponnbiid. - URL: https://znanium.ru/catalog/product/2125326. — Pexxum gocrtymna:
TI0 TIOJTIIHCKE.
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4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCIHUILIAHBI
KoHTpons ¥ olleHKa pe3ynbTaToB OCBOCHHUA Y4eOHON aAucuMIUIMHBI «MaTemaThka W Hadana

MAaTEMAaTUYCCKOI'0O aHaim3a,

reOMETPHUSD

OCYHICCTBIIACTCA MpPETIoAAaBaTCIICM B IHPOLHECCC TPOBCACHUA

MPAKTUICCKUX SaHSITI/IfI, TECTUPOBAHUA, a TAKXKC BBINTOJIHCHUSA O6y‘—IaIOH_II/IMI/IC$[ HHIAWBHUAYaAJIbHBIX 3a)1aH1/1171,

HCCIIEOBAHUM.

PesyabTarsl DopMbI U MeTOAbI

00y4eHUs (OCBOCHHbIE KOHTPOJII MU  OLEHKH

YMEHHUsI, YCBOCHHbIE pe3yJabTaToB 00y4eHust

3HAHUA)

MHoxecTBO Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapar | TeKymuid  KOHTpOJIb B

AeMCTBUTEJbHBIX JUI ONMCAHMSA XOJa pEILICHUs MaTeMaTHYecKuX | (hopme:

yuces. MHOrOWIeHbI. | 33]1a4, a TaK)Ke peajbHBIX IMPOILIECCOB W SIBICHUI. | - MpakTHUeCKHe paboThl;

PanuonanbHbie OnepupoBaTh TOHATHSMH: PALUOHATHHOE YHCIIO, | -CAMOCTOSTEIBLHBIE pAOOTHI;

YPaBHEHUSA u | OeckoHeuHas Mepuoauyueckas JIpoOb, MPOIEHTHI; | TECTUPOBAHHUS 1O TeMaM

HepaBeHCTBA. UPPALMOHATIBHOE U IEHCTBUTEIBHOE YUCII0; MOAYIb | JUCLUILINHBL,

CucreMbl JIMHEHHBIX | JEHCTBUTEIBLHOTO YUCIA; UCIIOIB30BATh 3T MOHATHS | - YCTHBIN ONPOC;

YpaBHEeHHU MpU TPOBEACHUU PACCYXKIACHUU W JOKA3aTelbCTB, | UTOrOBBIH  KOHTPOJb B
OpPUMEHATH JApoOM U TPOLEHTHl Jis perieHus | popme:

IIPUKIAAHBIX 3a/1a4 U3 PA3JIUYHBIX OTpaciel 3HaHUN
U peanbHOM xu3Hu. Mcnonb3oBaTh NpuOIMKEHHBIE
BBIYMCIICHMS], IIpaBUJIa OKPYIJVICHHs, NPUKHUIKY H
OLICHKY pe3yJibTaTa BBIYMCIICHUH, U TeopeMy Buera
JUIS PEILIEHUS 3a1au.

OnepupoBaTb NOHATHAMM: CUCTEMA JIMHEWHBIX
YpPAaBHEHUH, MaTpHIA, ONPEAEIUTENb MaTpPHIIBL.
Hcnonp3oBath cBolcTBa onpenenurens 2 X 2 Uit
BBIYMCIICHUS €ero 3HA4YCHMUS, IIPUMEHSATH
ONPEIEIUTENN Il PEIICHUS CHUCTEMbI JIMHEWHBIX
YpaBHEHUM.

MogenupoBaTh peaibHbIE CHUTyalldd C ITOMOILBIO
CUCTEMBI JIMHEWHBIX YPaBHEHHH, HCCIEA0BATH
IIOCTPOEHHBIE MOJEIU C IOMOLIBIO MAaTpUll U
ONpENEIUTENIEH, HHTEPIPETUPOBATh IOTYYEHHBIN
pe3ynbTaT

- YTeHHeE, TIepeckas, Tuajior,
coo0IIeHnEe Ha
po(hecCHOHATLHYIO TEMY

- muddepeHnpoBaHHBIN
3a4eT

DOyHKIUM ¥ rpapuku.
CrenenHas ¢QyHkuus
¢ eJIbIM MOKa3aTesieM

OnepupoBaTh MOHATHSAMH: (QYHKIHS, CIIOCOOBI
3amaHud (PYHKIUM;, B3aUMHO OOpaTHbIe (DYHKIHH,
KOMIO3UIMS (QYHKUMH, rpaduk QyHKIMH, 00IacTh
OTIpeNIeIeHUs] M MHOXKECTBO 3HAa4eHUH (DYHKIMH,
HYJIH (QYHKIWH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;
JUHENHas1, KBaJpaTW4Has, ApOOHO-IMHEHHas W
cTerieHHass (QYHKIMH. BBIMONHATE 3JeMEHTapHbIC
npeoOpa3oBanus rpaduKoB GyHKIUH. 3HATh U YMETh
JI0Ka3bIBaThb YETHOCTh WJIM HEYETHOCTb (DYHKIMH,
HNEePUOUYHOCTh (YHKIUHU, HAXOAUTH MPOMEKYTKU
MOHOTOHHOCTH ()YHKLIUU, MAKCUMYMBbI 1 MUHUMYMBbI
¢yHkuuu, HamOosbllee M HAaUMEHbIIEe 3HAYCHUE
¢GyHkuMM Ha TOpoMmexyTke. DopMmynHpoBaTh U
WITIOCTPUPOBATh Irpaduyeckn CBOMCTBA JTMHEWHOM,
KBaJPaTUYHOM, JIPOOHO-IMHEHMHOW W CTEIEHHOM
GyHKUIN.
Bripaxatb
BEJIMYMHAMU.
3HaTh ONpENEICHNE U CBOMCTBA CTENEHH C IIECJIBIM
NOKAa3aTeseM;

dbopMynaMu  3aBUCUMOCTH  MEXKIY

Texymmit
bopme:

- IpaKTU4YEeCKUe paboThI;
-CaMOCTOsITeIbHbIE PadOThI;
TECTHPOBaHUS 10 TeMaM
JUCLUUIUINHBL;

- YCTHBIH OIpOC;

HroroBelli  KOHTPOJIL B
dhopwme:

- YTEHUE, NePecKas, JAUAJOT,
coo0IIeHnE Ha
poECCUOHATIBHYIO TEMY

- muddepeHIpoOBaHHBIN
3a4er

KOHTPOJb B
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noAXOAsIIyt0  (opMy 3amucu  JIEWCTBUTEIBHBIX
yycesl JUId  pELIeHUs [PAKTUYECKUX 3a1ady U
MIPEACTABIICHUS JAHHBIX

ApudpmMeTndeckui @opMynMpoBaTh, 3alUChIBAaTh B CHUMBOJMYECKOHM | TeKymuid  KOHTpOJIb B
KOpeHb n-o0ii creneHu. | opMe M HCIOIB30BaTh CBOMCTBa KOpHA n-OH | popme:
HppannonaibHbie CTEIEHH JUIsl IPeoOpa30BaHUs BbIPAKEHUI. - IpaKTUYeCKHE paboThI;
YpPaBHeHHA HaxoauTe pemieHust uppanroHaIbHBIX YPaBHEHUH C | -CaMOCTOSITENIbHBIE paOOTHI;
[IOMOIIBI0  PaBHOCWIBHBIX  IEPEXOJ0B WM | TECTUPOBaHUS IO TeMaM
OCYIIECTBIIsIsI MPOBEPKY KopHed. CTpouTh rpaduk | JUCHUIUINHBL
(GYHKLIHUU KOpHS n-OM CTENEHU Kak OOpaTHOM AJs | - YCTHBIN ONpoc;
(YHKIMU CTENEHH C HATypaJIbHBIM MTOKa3aTeIeM WToroBelii  KOHTpPOJIb B
dhopwme:
- YTEHHE, IIepecKas, I1ajor,
coo0IIeHnE Ha
po(hecCHOHATLHYIO TEMY
- muddepeHIpoOBaHHBIN
3a4yeT

Iloka3aTeabHas DopMynMpoBaThH omnpeaeeHue CTEIIEHU ¢ | Tekymuii  KOHTpOJIb B

(yHKnus. palOHAIbHBIM [TOKA3aTEIEM. bopme:

Iloka3aTenbHbIe Bomonssare npeoOpa3oBaHus YHCJIOBBIX | - IPAKTUYECKHE PaOOTHI;

YPaBHEHMA BBIpAKECHUH, coJIeprKaInx CTENeHU C | -cCaMOCTOSTENIbHBIE PAOOTHI;
palMOHAJIBHBIM ITOKa3aTeNIeM. TECTUPOBAaHUS 10 TeMaM
Hcnonp3oBate mupoBeIe pecypehl s IOCTPOCHUS | JTUCIUTUINHBL,
rpaduka nokazaTeabHOM (QYHKIMM M H3y4deHUs €€ | - YCTHBIM ompoc;

CBOMCTB. HroroBelii  KOHTpOIL B
HaxoauTs perieHus mokazaTelbHbIX YPaBHEHUI dopme:
- YTeHHeE, NIepeckas, 1uajor,
cooOrieHue Ha
pohecCHOHANBHYIO TEMY
- nuddepeHIpOBaHHbIN
3a4yeT

Jlorapudpmuueckasn JlaBatb ompeaeeHue norapudpma yycia; | Tekymuil  KOHTpPOJIb B

(pyHKU U, JECSITUYHOTO U HAaTypalbHOIO Jorapugma. dhopwme:

Jlorapugmuueckue Hcnonp3oBate  cBoicTBa  JOrapumMoB Ui | - IPAKTHUECKUE paboThI;

YpPaBHeHHS npeoOpazoBaHus JIOTapUPMUUYECKUX BBIPAXKEHHUH. | -CaMOCTOSTENIbHbBIE pa0OTHI;
Crpoutpb rpaduk jgorapupmMuueckoil QyHKIUHM Kak | TECTUPOBAaHHS IO TeMaM
oOpaTHOW K IIOKa3aTeIbHOM M  HCHOJIb30BAThH | JUCLUIUINHBL
CBOWCTBA JIOTapU(PMHUUECKON (PYHKIUU IS PELICHUs | - YCTHBINH OMpoc;
3ajady. HUtoroBelii  KOHTpPOJIb B
Haxoauts pemenus jorapuMuiyeckux ypaBHeHUH ¢ | hopme:

IIOMOILBI0  PaBHOCWIBHBIX  IIEPEXOJ0B  WIH | - YTEHHUE, NIepecKas, JUajor,
OCYILIECTBJISI IPOBEPKY KOPHEN cooOrienue Ha
PO eCCHOHATBHYIO TEMY
- nuddepeHIpOBaHHbIHI
3a4er

Tpuronomerpuueckue | JlaBaTh olpesieieHus CHHyCa, KOCUHYCa, TaHreHca U | Tekymuii ~ KOHTpoib B

BbIPaKeHUs W | KOTAaHI€HCAa YHUCIIOBOIO apryMeHTa; a Takke | popme:

YPaBHeHMA apKCHHyca, apKKOCHHYCa M apKTaHTeHCa YHWCIA. | - IPaKTHYECKHe padoThI;
[IpuMeHATH  OCHOBHBIE  TPUTOHOMETPUYECKHE | -CAMOCTOSITEIIbHBIE PAOOTHI;
bopmybl JUISL npeoOpa3oBaHus | TECTUPOBAHHUS MO0 TeMaM
TPUTOHOMETPUYECKUX  BbIpaKeHHH. IIpUMEHSTH | JUCLUIUINHBL

(GOpMYIIBI TPUTOHOMETPHUH JIJISI PEIICHUS OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHU

- YCTHBIH OIIpOC;
HUtoroBeiii  KOHTpOJIb B
dopme:
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- YTEHHE, IePecKa3s, TUajor,
coo0IIeHnE Ha
poECCUOHATIBHYIO TEMY

- muddepeHIpoBaHHBIN
3a4ueT
IMocaenoBareabHocTn | OnepupoBaTh MOHSATUSAMHU: TOCJIEIOBATENBHOCTD, | TeKyuMii ~ KOHTpPOJIb B
U Mporpeccun CTHOCOOBI 3aJJaHus MOCJIEIOBATENBHOCTEH; | popme:
MOHOTOHHBIE " OTpaHUYCHHBIC | - TPAKTUYECKHE PaOOTHI,
MOCJIEIOBATEIbHOCTH; HCCIIEIOBATh | -CAaMOCTOSITENIbHBIE Pa0OTHI;
MOCJIEIOBATEIbBHOCTY ~ HAa  MOHOTOHHOCTh U | TECTUPOBaHHS MO TeMaM
OrpaHU4YCHHOCTD. HonyanL MnpeaAcCTaBJICHUC 06 JAUCIHUITIIUHBI,

OCHOBHBIX HACAX aHAJIN3a OECKOHEUYHO MAJIbIX.

[laBatb OIpeJIeTIeHue apudmeTnyecKoit u
F€OMETPUUYECKON MIPOTPECCUM. Jloka3bIBaTh
CBOMCTBa apU(PMETUYECKON U TE€OMETPUUECKOUN

IPOTrpecCuy, HaXOAUTh CYMMY WIEHOB NPOIPECCHH,
a TaKkKe CyMMYy WICHOB OECKOHEYHO YObIBarolieh

- YCTHBIN OMpoc;

HUTOroBelii  KOHTpPOJIL B
dhopwme:

- YTeHHeE, TIepeckas, Tuaior,
coo0IIeHnEe Ha
po(hecCHOHATLHYIO TEMY

TFE€OMETPUUYECKOHN IPOTPECCHH. - nuddepeHIpOBaHHbIN
Wcnonp3oBath mnporpeccuu i peUIeHHs] 3a1ad | 3a4eT

IIPUKJIAJHOTO XapaKTep.

[TpumeHsTH (GOPMYITy CIIOKHBIX TMPOIEHTOB JUIS

peleHus 3aa4 U3 peaJlbHOM NPAKTUKH.

HenpepbiBHbIe OmnepupoBath NOHATHSAMH: (YHKIHS HENpepbiBHAs | Tekymmid  KOHTpPOIb B

(pyHKIHM. Ha OTpe3Ke, TOYKa pas3pbiBa (YHKLIUHU, acCUMITOTa | (hopMme:

IIpousBoaHas rpaduka QyHKIUH. - MPaKTHYECKUe PadOTHI;
[IpumMeHnsTH CBOMCTBAa HEMPEPBHIBHBIX (DYHKIUH IS | -CAMOCTOSITEIIbHBIE paOOTHI;
pemienus 3aga4. OnepupoBaTh NOHATUSMU: TIEPBAsi U | TECTUPOBAHUSI 1O TeMaM
BTOpas ~ NPOU3BOAHbIE  (QYHKUUHM;  MOHUMAThH | JUCLUIUINHBL
buznyeckuit 51 r€OMETPUYECKHUN CMBICII | - YCTHBII OIpOC;
IIPOM3BOJHOM; 3alIUChIBaTh YPABHEHUE KacaTeIbHOU. | ITOrOBBII ~ KOHTpPOJIb B
BoruncnsaTe mpousBOHBIE CYMMBI, MpPOU3BENEHUS, | hopMe:

YaCTHOTO M CIOXKHOM (PyHKITUH. - YTEHHE, NIepecKas, IUaor,
N3y4ath npou3BOIHbIE 37IEMEHTAPHBIX (PYHKIIUH. coo0l1eHne Ha
Hcnonp3oBate reoMeTpudyeckuid ©u  (U3NYECKHUNA | MPOPECCUOHATBHYIO TEMY
CMBICT ~ MPOM3BOAHOM Uil  pemieHus 3ajad. | -  auddepeHIMpoBaHHBIN
[IpuMeHsATH OCHOBHBIE MOHATHUSA Kypca airedpsl M | 3a4eT

HayajJ MaTeMaTHYeCKOro aHajlu3a Jjs pelleHus

3ala4 U3 peajbHOW JKU3HM W JPYIMX IIKOJIBHBIX

IPEIMETOB

HccnenoBanue Crpoutb rpaguk KOMHIO3ULIUHN (PYHKIMNA ¢ TOMOIIbl0 | Tekymmid ~ KOHTpOdb B

(GyHKIMI ¢ MOMOIMIBIO | DJIEMEHTAPHOIO  MCCIIEJOBAaHUS U CBOWCTB | opMme:

NPOU3BOIHOM komro3uiu. CTpouTh TreoMeTpudeckre o0pasbl | - MpaKTUYeCKHe padoThI;

YpaBHEHUH UM HEPABEHCTB Ha KOOPJIWHATHOMU
wiockoctu.  Mcrone30BaTeh  MPOW3BOJHYIO IS
uccieoBaHus (QYHKIMM HAa MOHOTOHHOCTH U
IKCTPEMYMBI; HAXOAUTh HAaKOOJIbIIICe M HAMMEHBIIICEe
3HA4YeHUs (YHKIMH HENPEephIBHOM Ha OTpE3Ke;
cTpouTh Tpaduku (QyHKOUA HAa  OCHOBAHHUH
NPOBEIEHHOTO MCCIICIOBAHMS.

Hcnonp30BaTh MPOU3BOIHYIO JUIS  HAXOXKICHHUS
HAWJTYYIIIEro PEIICHUs B PUKJIAJHBIX, B TOM YHUCIIE
COLMAIIbHO-I)KOHOMHYECKHUX, 3ajavax, JUTst
OTIpPEICIICHUs] CKOPOCTH M YCKOPEHHS Ipolecca,
3agaHHoro opmynoil wim rpadukom. Ilomydats

-CaMOCTOSITETIbHBIE Pa0OTHI;
TECTUPOBAaHUS 10 TeMaM
JTUCIUILITUHBL;

- YCTHBIH OIIpOC;

HUTtoroBeiii  KOHTpPOJIL B
dopme:

- YTeHHe, Nepeckas, Iuajor,
cooOrienue Ha
poecCHoHANBHYIO TEMY

- nuddepeHIpOBaHHBIN
3auer
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NpeJCTaBlICHUEe O MPUMEHEHUH MPOU3BOJHOW B
pa3NUYHbIX OTPACISX 3HAHUI

IlepBooGpa3znasn u | OnepupoBaTh  MHOHATUSAMU: nepBooOpa3zHas M | Tekymuii  KOHTpoJib B
HHTErpaJj onpeeaEHHbIN UHTETpall. Haxomuts | dopme:
NepBOOOpa3HbIe  AJIEMEHTAPHBIX  (QYHKIMHA U | - MIPaKTUYECKHE padoThI;
BBIUMCIATH MHTErpal 1o Qopmyne HploToHa- | -caMocTOsITENbHBIE pa0OTHI;
JleiiOHwuIa. TECTUPOBAaHUS 10 TeMaM
Haxoauts miomiaam miockux GUryp u 00bEMbI TeJ ¢ | TUCIUILINHBI,
MOMOIIBIO ONPEAEIEHHOTO HHTErpaia. 3HAKOMUTBCA | - YCTHBIN OIIpOC;
C MaTeMaTHYeCKHUM MOJEIUpPOBaHUEM Ha mpumepe | ITOroBelii  KOHTpOIb B
Qg depeHIranbHbIX YpaBHEHUM. [Monmyuats | dhopme:
NpeICTaBICHUEe O 3HAYEHWH BBEJICHUS TMOHSTHUSA | - YTEHHUE, IepecKas, TUalorT,
MHTErpajla B Pa3BUTUN MaTEMaTUKU cooO1eHne Ha
npoecCHOHANBHYIO TEMY
- nuddepeHIpOBaHHBIN
3a4yeT
I'paduxu Tpuronomerpuueckue (yHKIMH, WX CBOWCTBAa M | TeKymMd  KOHTPOJIb B
TPUTOHOMETPHYECKHX | Ipaduku. dopme:
(yHkumii. Hcnonb3oBath mudpoBbIe pecypehl s MOCTPOCHUS | - TPAKTHICCKHE PabOTHI;
Tpuronomerpuveckue | rpaKOB  TPUTOHOMETPUYECKMX  (YHKUMH U | -CAMOCTOSITEIIbHBIC paOOTHI;
HepaBeHCTBA U3YYEHUS UX CBOMCTB. TECTUPOBAaHUS IO TeMaMm
Pemartp  TpuroHomerpuueckue  ypaBHEHHS U | AUCUHUIUIMHBI;
OCYIIECTBIISATh OTOOp KOpHEH C  TOMOIIBIO | - YCTHBIN OIpOC;
TPUTOHOMETPUUECKON OKPYKHOCTH. WTOroBelii  KOHTpPOJIb B
[IpumensTs GopMynbl TPUTOHOMETPHH Ui peleHust | popMe:
OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB. | - YTEHHUE, IIEpecKas, JUaJIor,
Hcnonb3oBath 1U@poBbIE pecypchl A MOCTPOSHUSI | COOOLEHNE Ha
U MCCleJ0BaHus rpaduKoB GyHKIUN poECCUOHATILHYIO TEMY
- nuddepeHurnpoBaHHbII
3aueT
HppaunonajabHbie, [IpumeHnaATH CBOWCTBA IIOKa3aTEeIbHOU u | Texkymuii  KOHTpOJdb B
noxKa3sareJjibHble H | JorapupMUIecKon byHKIMI K  pemeHuto | popme:
Jorapumuyeckue MOKA3aTEeNbHBIX M JOrapu(MHUUYECKUX HEPaBEHCTB. | - MPaKTHUECKHE PabOThI;
HepaBeHCTBa O6ocHOBaTh paBHOCUIIBHOCTD IIEPEX0/I0B. -CaMOCTOsITEIbHbIE PabOThI;

Pemate uppanuoHanbHble U KOMOMHHMPOBAaHHbBIE
HEPaBEHCTBA, C  IIOMOILIBIO  PABHOCWJIBHBIX
IIEPEXOI0B.

Hcnonp3oBate rpaduueckue METOAbl M CBOMCTBa
BXOJSIIUX B YPaBHEHUE WIIM HEPABEHCTBO (PYHKLUH
JUIS pelLleHus 3a1a4u

TECTUPOBAHUS IO TeMaMm
JUCIUILTUHBL;

- YCTHBIN OIpoc;

HroroBslli  KOHTPOIL B
dhopwme:

- YTEHME, [IepecKas, 1Uaor,
coo0IIeHnE Ha
po(hecCHOHATEHYIO TEMY

- muddepeHIpoBaHHBIN
3a4er
KommiexkcHble ynciaa | OnepupoBaTh NOHATHUAMU: KOMIUIEKCHOE uuciao u | Tekymuii  KOHTpoibp B

MHO’KECTBO KOMIIJIEKCHBIX YHCET.

[TpencraBasaTh KOMILJICKCHBIE qucia B
anreOpanyeckol M TPUTOHOMETPUYECKOH (opme.
BeInonHATe apudpmMeTryeckre onepannuu ¢ HUMH.
N3006pakaTh KOMIUIEKCHBIE YHCIIa HA KOOPIMHATHOM
wiockoctd. Ilpumensats ¢dopmyny MyaBpa u
NOJTy4aTh MPEACTABIEHUE O KOPHAX N-OU CTENEHU U3
KOMILJIEKCHOTO 4HCia. 3HAKOMUTBCS C MpUMEpaMu
IPUMEHEHUSI KOMIUIEKCHBIX YMCEN JUIsl pEIIeHUs
reOMEeTPUYECKUX U GU3NYECKUX 3a/1a4

dopme:

- IpaKTU4YeCcKue padboThI;
-CaMOCTOSITEIbHbIE PadOThI,
TECTUPOBAHUS IO TeMaM
JUCIUTLTUHBL;

- YCTHBIN OMpoc;

HUTOoroBelii  KOHTpPOJIL B
dhopwme:
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- YTeHUE, MepecKas, AU,
coo0IIeHnE Ha
poECCUOHATIBHYIO TEMY

- muddepeHIpoBaHHBIN
3a4ueT

HarypanbHble
1eJable Yucjia

OnepupoBaTh MOHATUSAMH: HaTypajlbHOE U LEJI0e
YHCJI0, MHOXKECTBO HaTYPaJIbHBIX U LIEJBIX YHCET.
Hcnonb30BaTh NpU3HAKK JEITUMOCTH LIEIBIX YUCEIT;
ocratku no moxyno; HOJl m HOK HaTtypanbHbIX
yucen;, anroput™ EBkiamna 1is perenus

Tekymmit
dopme:

- IpaKTU4YecKue padboThI;
-CaMOCTOSITEIbHbIE PabOThHI,
TECTUPOBAHUS IO TeMaM
JUCIIMTLTUHBL;

- YCTHBIN OMpoc;

KOHTPOJIb B

HUTOroBelii  KOHTpPOJIL B
dhopwme:
- YTEHHUE, NepecKas, AUAJIOT,
coo0IIeHnEe Ha
po(hecCHOHATEHYIO TEMY
- muddepeHIpoOBaHHBIN
3a4er
Cucrembl OnepupoBaTh MOHATUSIMU: CUCTEMA U COBOKYMHOCTh | Tekymuii ~ KOHTpolb B
PAlHOHAJILHBIX, YpaBHEHHI W HEPABEHCTB; pEIIeHUE CHCTEeMBbl Wi | (hopme:
HPPANUOHATBHBIX COBOKYITHOCTH; PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI- | - TPaKTHUYECKHE PabOThI;
NMOKa3aTeJbHbIX cieAcTBus.  HaxomuTh  pemieHWss CHCTEM U | -CaMOCTOSITEIIbHBIE paOOTHI;
Jorapu(pmMu4ecKux COBOKYITHOCTEH LEJIBIX palioHANbHBIX, | TECTUPOBAHUSA MO TeMaM
YpPaBHeHMii UppaINOHATBHBIX, MOKa3aTeIbHBIX U | TUCIUTUTUHB;
JOrapu(MHUUECKUX YpaBHEHHH W  HEPaBEHCTB. | - YCTHBIN OMpoc;
[IpuMeHATh cHUCTEMBI YypaBHEHHH K pelleHHro | ITOroBelid  KOHTpOIb B
TEKCTOBBIX 3aj[ay U3 Pa3In4HbIX oOnacTeit 3HaHui U | hopme:
pearbHON KU3HHM, MHTEPIPETHPOBATH IMOJyYSHHBIE | - UTEHHE, TIepecKas, THalor,
pewenus. Mcnonb3oBath nudpoBbie pecypehl cooOrieHue Ha
PO eCCHOHATBHYIO TEMY
- nuddepeHIpOBaHHbIHI
3a4er
3agaun BreiObupate  crmoco®  pemieHuss  palMOHANbHBIX, | TeKymMii  KOHTpOJIb B
napaMeTpamMu UppaLMOHAIbHBIX, NOKa3aTeNbHbIX, | (hopme:
norapupMuIECKUx u TPUTOHOMETPUYECKHX | - IPAKTUYECKHE PabOTHI;
YpaBHEHUN U HEPABEHCTB, COAEPXKAIIUX MOIYIU U | -CAMOCTOATEIbHBIE PAOOTHI;
napamMeTpebl. [TpumeHsITH rpapuueckue U | TECTUPOBAaHUA IO TeMaM
AQHAIUTUYECKUE METOJIbI Ui PEeUICHUs] YPaBHEHUN U | TUCLUILINHBI,
HEpaBEHCTB C MapaMeTpaMy, a TaKXKe HCCIIeI0OBaHUE | - YCTHBINH OIpoc;
GyHKIMA METOJJaMU MAaTEMaTUYECKOTO aHaJIN3a. HUTOoroBelii  KOHTpPOJIb B
Crpouth M HUCCle0BaTh MaTeMaTHUeCKue Mojenu | hopme:
pealbHbIX CHUTyalluii C TIOMOLIbI0 ypaBHEHUH, | - YTeHHE, IepecKas, TUaor,
HEPaBEHCTB U CHCTEM C MTapaMeTpamMu cooOrienue Ha
PO eCCHOHATBHYIO TEMY
- nuddepeHIpOBaHHbIN
3a4yeT
IMoBTOpEHUE, MogenupoBaTh peajbHble CHTyallud Ha s3bIKe | TeKymuii  KOHTPOJIb B
00001eHne, anreOpbl, COCTaBIATH BBIPAXKEHUS, YypaBHEHHUs, | popme:
cucTeMaTH3aIMs HEpaBEHCTBA M WX CHCTEMBI 10 YCJIOBHIO 3a/lauH, | - IPAKTHYECKHE PadOTHI,
3HAHUH HCCIIEJIOBATh MTOCTPOECHHBIE MOJIETTU C | -caMOCTOSITeNIbHBIE PaOOTHI;
UCTIOJIb30BaHUEM ammapara anreOpbl, | TECTUPOBAHUSA TI0 TEeMaMm

MHTEPHPETUPOBATH MOIYUEHHBIN pE3ysIbTaT.
[MpumensTe GyHKUMHA Ui MOAETHPOBAHUSA U
VICCJIEIOBAHMS] PEATIbHBIX MPOLECCOB.

JUCLIUILINHBL;
- YCTHBIH OIIpOC;
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Pemate mnpukitagHbie
COLIMATIbHO-D)KOHOMHUYECKOTO
Xapakrepa, cpeacTBaMu
MaTEMaTHYECKOT0 aHAIIN3a

3aja4u,

u

B TOM HYHCIEC
(bu3HIEeCcKOro

anreOpsl

n

HTtoroBsiii
dhopwme:

- YTeHHeE, TIepeckas, Tuajior,
coo0IIIeHnE Ha
poECCUOHATIBHYIO TEMY

- muddepeHIpoOBaHHBIN
3a4ueT

KOHTPOJIb B
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