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PaGouass mporpamMma yueOHOW JUMCUUIUIMHBI pa3paboraHa Ha ocHoBe denepanabHOro
rocyJIapCcTBEHHOTO oOpa3oBarenbHOrO cTaHmapra (mamee — PI'OC), yrBepxkaenHnoro Ilpukazom
MunuctepctBa oOpazoBanus u Hayku P® ot 17 mas 2012 r. Ne 413 «O06 yrBepxkaeHuu (heaepaabHOTO
roCy/1apCTBEHHOro0 00pa3oBaTeNbHOrO CTaHAapTa cpeaHero oOmiero oOpaszoBanusi» u Ilucemom
Munuctepctsa npocsemieHus Poccun ot 01.03.2023 Ne 05-592 «O HampaBiieHUN pekoMeH1auuin» (BMECTe
¢ «PexoMenpamusmMu 1Mo peanuzaluMu  CpeaHEro o0miero o0pa3oBaHUS B Ipelenax OCBOEHUS
00pa30BaTeNbLHON MPOTrPaMMBbI CPETHETO MPOPECCHOHATHHOTO 00pa30BAHUN).

PabGouass mporpaMma mo aucHUIUIMHE MaremaTuka M Hayajda MaTeMaTU4YecKOro aHaiusa,
reomeTpusi (yriayONeHHBIH YpOBeHb) pa3paboTaHa i Hpodeccur CpeaHero NpogecCHOHATHLHOIO
obpazoBanms (manee — CIIO) 21.02.03 CoopyxeHue | SKCIUTyaTalus Ta30HEDTENPOBOJIOB U
ra3oHe(TeXpaHUINLI.

Opranuzanus-paspadorunk: AHIIOO «Ypanbckuil NOMUTEXHUUECKUA KOTIIEIE»
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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
(manee - IIIICC3) mo cnenmanbHOCTH cpeaHero npodeccuonansHoro oopazosanus 21.02.03 Coopyxenue
U KCIUTyaTalus ra3oHeTenpoBOI0B U ra30He()TEXPaHUITHIL.

1.2. MecTo y4eOHOro nnpeaMera B CTPYKType 00pa3oBaTeIbHOM MPOrpaMMbl

B cootBerctBUM ¢ DenepalibHBIM TOCYIApPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM CPEIHETO
o0miero oopazoBaHus yueOHbIH npeaMeT «MareMaTuka 1 Hayaia MaTeMaTUYeCKOTO aHaIn3a, TEOMETPHUS
BXOJIUT B IPEAMETHYIO 001acTh «MaTemaTrka 1 uH(poOpMaTUKa» U ABIsSETCS 0043aTeNIbHBIM AJI U3yUEHUSI.
Copepxanne ydeOHOTOo mpenmera «MaTemaTHka W Havajla MATEeMAaTHYECKOTO aHAIM3a, TEOMETPHS,
npeAcTaBieHHoe B paboueit mporpamme, cooTBeTcTBYeT @I'OC COO, ¢ yuyeToM MpUMEPHOW OCHOBHOM
o0pa3oBaTeNbHON MpOrpaMMe CpenHero oobmero oOpa3oBaHus. YUYEOHBIM IJIAHOM MO CHEIHMAIbHOCTH
21.02.03 CoopyxeHue M DSKCIUTyaTanusi Ta30HE(TENPOBOJOB M Ta30HEDTEXPAHWINIL Ha H3y4YeHHE
MatemMaTHKi ¥ Hayajda MaTeMaTUYeCKOrO aHaIn3a, TEOMETPUHU Ha MPOQPUILHOM YPOBHE OTBOAUTCS 232
yaca.

1.3. Ilnanupyemple pe3yJbTaThl OCBOCHHS Y4eOHOI0 MpeaMera

1.3.1. JInuHOCTHBIE Pe3yabTAThI

1) rPasKIaHCKOro BOCIIHTAHNS:

Cc(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIMU O0OYYaIOUIErocss KaKk aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHICKOro o0O0IIecTBa, MPEACTABICHHE O MaTeMaTHYECKHX OCHOBaX (YHKIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYP, SBJICHUHN, IPOIIETyp IPa)kIaHCKOTO 0011ecTBa (BEIOOPHI, ONIPOCHI U IPYTOe), yMEHHE
B3aMMOJICHCTBOBATh C COIMAILHBIMA MHCTUTYTaMH B COOTBETCTBUH € MX (DYHKIMAMH U Ha3HAUECHHEM;

2) NATPUOTUYECKOT0 BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUUCKOW TPAKIAHCKOW HWIAECHTUYHOCTH, YBAKCHHUS K TMPONUIOMY H
HACTOSIIEMY POCCHUIMCKOM MaTEeMaTUKH, IIEHHOCTHOE OTHONIEHWE K JOCTHXKEHHUSIM POCCUHCKUX
MAaTEMAaTUKOB U POCCHUMCKOM MaTEMAaTHYECKOM IIKOJIbI, MCIIOJIb30BAaHUE 3THX JIOCTHKEHUH B JPYIHUX
HayKax, TEXHOJIOTHAX, chepax YKOHOMUKH,

3) JAYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH poccHuiickoro Haponaa, cHOpMHPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHMsI, STUYECKOTO TMOBEACHHS, CBSI3aHHOTO C MPAKTUYECKHUM MPUMEHEHHEM JIOCTIKEHUN HAYKH U
JeSTeNIbHOCThIO YUYEHOI0, 0CO3HAHUE JINYHOTO BKJIaJ]a B IOCTPOEHUE YCTOWYMBOrO OyyIIEro;

4) 3CTETHYECKOr0 BOCIIUTAHUS:

ICTETHYECKOEC OTHOIICHHWE K MHpPY, BKJIIOYAs 3CTCTUKY MAaTEMaTHYCCKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 33Ja4, PEIICHHUH, PacCyKICHH, BOCIIPUUMYUBOCTh K MAaTEMAaTHYECKUM aCIEKTaM Pa3IUuHBIX
BUJIOB HCKYCCTBA;

5) (U3NUECKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh YMEHUS NPHUMEHATh MaTeMaTWYeCKUE 3HAHUS B HMHTEpEcax 3J0pOBOTO M
Oe3omacHoro oOpasa >XM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0OpPOBBIO (3110pOBOE INHTAaHME,
cOaaHCUPOBAHHBIN PEXUM 3aHATUH M OTHAbIXA, PEryispHas (U3UUecKas aKTUBHOCTH), (U3UUECKOE
COBEPIICHCTBOBAHUE ITPH 3aHATUSAX CIIOPTHBHO-0310POBUTEIILHOM JIESITEIBHOCTBHIO;

6) TPYAOBOr0 BOCIUTAHUSA:

TOTOBHOCTh K TPYIy, OCO3HAHHWE IIEHHOCTH TPYIOIIOOWs, HWHTEpPEC K PpasaHdHbIM cdepam
po(eCcCHOHATLHOMN IEATENLHOCTH, CBA3aHHBIM C MaTEMATUKOM U €€ MPUIOKEHUIMHU, YMEHHE COBEPILATE
OCO3HAHHBIN BEIOOP Oy myIeii mpodecCcruu U peaaTru30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IIJIAHbI, TOTOBHOCTH
U CIOCOOHOCTh K MareMaTHMYECKOMY OOPa30BaHMIO M CAMOOOPa30BAHMIO HA MPOTSHKEHUM BCE JKM3HH,
TOTOBHOCTH K aKTUBHOMY YYAaCTHUIO B PCHICHUH ITPAKTUYCCKUX 3a1a4d MaTeMaTHYECKOU HAIpPaBJICHHOCTH,

7) IKOJIOTHYECKOI0 BOCIIMTAHMS



C(bOpMI/IpOBaHHOCTI) SKOJOTHYECKOU KYJBbTYPbI, IOHUMAaHWEC BJINAHHUA COONATIbHO-O9KOHOMHNYCCKUX
MPOLIECCOB HA COCTOSIHME MPUPOJHOM U COLMAIBHON Cpenbl, OCO3HAaHHE TJI00albHOIO XapakTepa
IKOJIOTHUECKUX TPOOIeM, OpHEHTAllMs Ha TPUMEHEHHE MaTeMAaTHUECKUX 3HAHUU 7S pelieHus 3a7ad B
00J1acTH OKpYyKalomel Cpe/bl, TIIAHUPOBAHUE MOCTYIKOB M OIEHKH WX BO3MOXKHBIX IMOCIECACTBHH IS
OKpY’KaloIllei Cpebl;

8) HEHHOCTH HAYYHOI'0 O3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH
1 0011IECTBEHHOW MTPaKTUKH, TOHUMAaHUE MaTeMaTHYE€CKON HayKH Kak c(epbl YeIIOBEUECKON IS TEIbHOCTH,
9TamoB €€ pa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTUS IMBWIM3AIMH, OBIAJCHHE S3bIKOM MaTEMaTHKU W
MaTeMaTHYECKON Ky_]'[BTypOfI KaK CpCACTBOM IO3HAHUA MHPA, TOTOBHOCTH OCYHICCTBJIATH IMPOCKTHYIO U
HCCIIEIOBATENBCKYIO JeSTebHOCTh HHANBUAYATHHO U B TPYIIIIE.

1.3.2. MeranpeaMeTHbI€ Pe3yJbTATHI J0JKHbI OTPAKATh:

B pesynbraTe n3yueHus MaTeMaTHKH Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus y 00y4aromerocs
OynyT cGhOpMHpPOBAaHBI TIO3HABATEIbHBIC YHUBEpPCAIbHBIE YyYeOHBIC JCHCTBUSA, KOMMYHHKATHBHBIC
yHHUBEpCcalbHbIe Y4eOHbIE IEHCTBHSI, PETYISTUBHBIC YHHBEpPCAIbHBbIE Y4eOHBIC IEHCTBHS, COBMECTHAS
NEeSATEeTbHOCTD.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble JJornueckue neiicTBUA:

- BBISBIIATH U XapaKTepPU30BaTh CYIIECTBCHHBIE MPU3HAKH MAaTEeMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOIIIEHUN MEeXIy NOHATUAMHU, (GOPMYITHPOBATH ONpPEAETCHUS OHATUN, yCTaHABIUBATh CYIIECTBEHHBIN
MpHU3HAK KIacCU(PHUKAIIMU, OCHOBAHHUS JIJIs1 00OOIIEHUS U CPAaBHEHUS, KPUTEPUU TIPOBOAMMOrO aHAIIN3A;

- BOCHPHUHHMMATh, (QOPMYIUPOBAaTH U MPeoOpPa3OBBIBATH CYXKACHUA: YTBEpAUTENbHbIE U
OTpHUIIATENbHBIC, EANHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

- BBISIBJIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHs B (pakTax, JaHHBIX,
HAOMIOACHUSAX M YTBEPXKACHUSAX, IMpearaTb KpPUTEpUU IS BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUUIL;

- [ACJIaTb BbBIBOABI C HUCIHOJB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHBHBIX
YMO3aKJIIOUYECHUH, YMO3aKIIOUEHHUI M0 aHAJIOTHH;

- MPOBOAUTHL CaAMOCTOSATCIIBHO JO0Ka3aTCJIbCTBA MATCMATHYCCKUX yTBep)K[[eHI/Iﬁ (HpHMBIG n orT
MIPOTUBHOT0), BBICTpaWBaTh apryMEHTAlLMIO, MPUBOAUTH NPUMEPHI U KOHTPHPUMEPHI, 0OOCHOBBIBATH
CO6CTBCHHBI€ CYKACHUA U BBIBOJBI,

- BBIOMpaTh CMOCOO pemnieHus: ydyeOHOH 3amaun (CpaBHHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMpATh HAHOOJIee OIXOSAIINN C YYETOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibcKue AeiCTBHA:

- HCIIONIb30BaTh BOIPOCHl KaK HCCIENIOBATEIbCKHI HMHCTPYMEHT MO3HAHUA, (HOPMYIHPOBATH
BOMPOCHI, (PUKCUPYIOIIIEe MPOTUBOpPEUre, MPodieMy, yCcTaHaBIMBaTh UCKOMOE U JaHHOe, (OpMUPOBAThH
TUIIOTE3Y, apI'YMEHTHPOBATH CBOIO ITO3ULINIO, MHEHHUE,

- MIPOBOJUTH CaMOCTOSITENILHO CIJIAHUPOBAHHBIN AKCIIEPUMEHT, HCCIIEI0BAHUE 110 YCTAaHOBIIEHHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBIICHHUsS, IPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSMHU, TIPOLIECCAMH;

- CaMOCTOSITeNTbHO (OPMYITUPOBATH OOOOIICHHS M BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO
HaONIO/IEHUs, WCCIIEIOBAHMsI, OLEHUBATh JOCTOBEPHOCTh IOJMYYEHHBIX pE3yJIbTaTOB, BBIBOJAOB H
000011IeHNIT;

- MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MpOIEcCca, a TaKKe BBIIBUraTh IMPEAINOJIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBUSAX.

Padora ¢ unopmanmeii:

- BBIABJIIATH I[G(l)I/II_[I/ITBI I/IH(I)OpMaI_[I/II/I, JaHHBbIX, HCO6XOI[I/IMBIX AJI1 OTBE€TA HA BOIIPOC M IJIA
pelIeHus 3a1a4H;

- BBI6I/IpaTB I/IH(I)OpMaLII/IIO N3 UCTOYHHUKOB PA3JIMYHBIX TUIIOB, AHAJIU3UPOBATH, CUCTCMATU3UPOBATH
Y UHTEPIPETUPOBATh HH(DOPMALIMIO PA3TUYHBIX BUJOB U (POPM MpeACTaBICHUS;

- CTPYKTYpHpOBaTh HH(OpPMAIHIO, MPEACTABIATh €€ B Pa3iINYHBIX (OpMax, HIUTFOCTPUPOBATH
rpaguvecKu;

- OIICHUBATh HAJEKHOCTh HH(OPMAITHH ITO CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YyHUBEpPCcaIbHbIe YyYeOHbIE 1eiiCTBUS:

- BOCIIPpUHUMATH U q)OpMyJII/IpOBaTB CYXKIACHUA B COOTBCTCTBHUU C YCIOBUAMHU U LETIAMU O6H_ICHI/I$I,
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SICHO, TOYHO, TPAMOTHO BBIP@KaTh CBOIO TOYKY 3pEHHsS B YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI TTO XOJTy PEUICHHUs 3a7aui, KOMMEHTHPOBATH MOJTyUYEHHBII Pe3yIbTar;

- B X0J1e 00CY>KACHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXk/1aeMOI TeMBbI, TPOOJIEMBI, peIIaeMon
3aJaud, BBICKA3bIBATh WJCW, HAICICHHBIE HAa IIOWCK pEIIEHHs, COMOCTaBJISATh CBOM CYXICHUS C
CYXJIEHUSIMH JIPYTUX YYaCTHUKOB IMAJIOTa, OOHAPYKHUBATh PAa3IMUUe U CXOJICTBO MO3MIIMMN, B KOPPEKTHOM
dhopme hopMyITHpPOBATH PA3HOTIIACHS, CBOM BO3PAKECHHSI;

- TpPENCTABIATH pE3yAbTaThl pPEIICHHs 3aJaud, SKCIEPUMEHTa, HCCIEA0BaHMs, MPOCKTa,
CaMOCTOSITENIbHO BbIOMpPATh (OopMaT BBICTYIUICHMS € Y4YETOM 3ajad Ipe3eHTAlu U OCOOEHHOCTEH
ayJIUTOPUH.

PeryasiTuBHBIC yHHBepcalbHbIe Y4eOHbIe AelicTBUSA

Camoopranusaunus:

- COCTABJIATH IIJIaH, AJITOPUTM PELIEHUS 3a7a4H, BBIOUPATh CIOCOO pelIeHus ¢ y4ETOM UMEIOIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN C
y4€TOM HOBOM MHGOpPMAITIH.

CaMOKOHTPOJIb:

- BJIaJCTh HABBIKAMH IIO3HABATENBHOM pedIeKCHM KaKk OCO3HAHUS COBEPIIAEMBIX NEHCTBUH U
MBICIIMTENBHBIX MPOIECCOB, HMX pPE3yJIbTaTOB, BIAAETh CHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS
Ipolecca 1 pe3yibTaTa pelieHusl MaTeMaTHYeCKO! 3aauu;

- IPEABUJETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH IIPU PEIICHUH 3a/1a41, BHOCUTH KOPPEKTUBBI
B JCATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSATENIBCTB, JAHHBIX, HANJEHHBIX OIIMOOK, BBISBIEHHBIX
TPYIHOCTEMN;

- OLIEHMBATh COOTBETCTBHE PE3YJIbTATa LEJIU U YCIOBHIM, OOBACHATh MPUUUHBI JOCTHXKEHUS WIH
HEIOCTHKEHHUS PE3yIbTAaTOB JESITEIbHOCTH, HAXOUTH OIIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTh:

- IOHUMATh U MCIIOJB30BaTh MPEUMYIIECTBAa KOMaHTHOW U MHIMBHIyadIbHON pabOThI IPU PEIICHUH
y4eOHBIX 3ajJjay, IPUHUMATh L(eJIb COBMECTHOM N1€ATENBbHOCTH, MJIAHUPOBATh OPraHU3ALUI0 COBMECTHOM
paboThI, pactipeiessTh BUIBI paboT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yNbTaT paboThl, 00001IaTh
MHEHHMS HECKOJIbKUX JIIO/IEH;

- y4aCTBOBATh B IPYMIOBBIX (popmax paboTel (00CykIeH!s, 00OMEH MHEHHIA, «MO3TOBBIC IITYPMBI»
U WHbIE), BBIIOJIHATH CBOIO 4acTh PabOThl U KOOPJAMHHUPOBATH CBOM JIEHCTBHUSA C JIPYTMMH UJICHAMHU
KOMaH/Ibl, OLICHUBATh KaueCTBO CBOETO BKJIaZa B OOLIUI MPOIYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
YYaCTHHKaMU B3aUMOJECHCTBUS.

IIpeameTHble pe3yabTaThl OCBOCHHS (enepanbHO paboueidl mporpamMmbl O MaTeMaTHKE
IIPEJCTABIICHBI 110 roJjaM 00yueHHsI B PaMKax OTJIEJIbHBIX Y4€OHBIX KypCOB B COOTBETCTBYIOIIUX pa3Jienax
HACTOAIIEH IpOrpaMMBbl.

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

ITo yueGHOMY TIpeameTy «MaTemaTuka (BKIIoUas pa3nensl «Anredpa v Hayajla MaTeMaTHIeCKOTO
aHamuza», «['eomerpusi», «BepoaTHocTh M craTHcTHKa») (YriyOleHHBIH ypOBEHb) TpeOOBaHMA K
MIPEIMETHBIM PE3yJIbTaTaM OCBOCHHS yrIIyOJEHHOTO Kypca MaTeMaTHKH JOJDKHBI BKITIOUATh TPEOOBAHUS K
pe3yabTaTaM OCBOECHHUs 0a30BOro Kypca U JIOTIOJIHUTEIBHO OTPAXKaTh:

1) ymeHue omepupoBaTh MOHATUSAMU: OINpPENEICHHE, AKCMOMa, TEOpEMa, CJIEICTBUE, CBOMCTBO,
IIPU3HAK, JI0KA3aTeNbCTBO, PAaBHOCWIbHBIE (OPMYJIUPOBKU; YMEHHE (QOPMYIMPOBAaTH OOpaTHOE U
MPOTHBOMOJIOXKHOE YTBEpXKICHUE, NPUBOAUTH MPHUMEPHl M KOHTPIPUMEPHI, HUCIIOIB30BaTh METO]
MaTeMaTU4eCKOM MHAYKLUH; TPOBOUTH JI0Ka3aTeIbHbIE PACCY)KICHHS MIPU PELICHUU 3a/1ay, OLICHUBATh
JIOTHYECKYIO ITPaBUIIBHOCTb PACCYXKACHMUIA;

2) yMeHHE ONepupoBaTh NOHATUSIMH: MHOXECTBO, IIOJMHOXKECTBO, ONEPALlMM HaJl MHOXKECTBAMH;
YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaTr AJisi OMHCAHHs PEaNbHBIX MPOIECCOB U
SIBJICHUM, ¥ [P PELLICHUHU 3ajiay, B TOM YHCJIE U3 JPYTUX y4eOHbIX IPEAMETOB;

3) yMeHue omepupoBaTh MOHATHUAMU: rpad), CBA3HBIA Trpad, AepeBo, MUK, rpad HA MIOCKOCTH;
yYMEHHUE 3a/laBaTh U ONUCHIBATh Ipadbl pa3IMYHBIMU CHOCOOAMH; HUCHOJIB30BAaTh I'padbl NpU pPELICHUU
3aza4;

4) ymeHue cBOOOJHO ONEPUPOBATH MOHATUSAMH: COYETAHUE, MEPECTAHOBKA, YUCIIO COYETAHUH,
YHCII0 IEPECTaHOBOK; OMHOM HBIOTOHA; yMEHHE MPUMEHAThH KOMOMHATOPHBIE (DAaKThI U PACCYKACHUS IS
peleHus 3aaady;



5) ymMeHHE ONepHpOoBaTh MOHSATHSIMH: HATYpaJbHOE YHUCIIO, IEJI0€ YHCIO0, OCTATOK 10 MOMIYIIO,
palMoHaIbHOE YHCIIO0, MPPANHMOHATBHOE YWCIIO, MHOXKECTBA HATYpAIbHBIX, IEJIBIX, PAIMOHAIBHBIX,
JeMCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh MPU3HAKU JICIMMOCTH, HAMMEHBIINNA OOLINI AeauTenb U
HaMMEHbIIee O0Iee KpaTHOE, arOpUTM EBKIHIa TpHU pEelIeHUH 3aad; 3HAKOMCTBO C pa3IMYHBIMHU
MO3UIIMOHHBIMHA CUCTEMaMH CUHCIICHHUS;

6) yMmeHHe CBOOOJHO ONEPUPOBATh IOHATHUSMHU: CTENEHb C MENBIM IOKa3aTelieM, KOPEHb
HATYpaJbHOH CTENEHM, CTENeHb C pAalMOHAJIBHBIM II0Ka3aTelieM, CTENeHb C JACHCTBUTEIHHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, JorapuM 4uciia, CHHYC, KOCUHYC ¥ TAHT'€HC IPOU3BOJIBHOTO YUCIIA;

7) yMEHUE ONepUpOBaTh MOHATUSAMH: TOXKIECTBO, TOXKIESCTBEHHOE NMpeoOpa3oBaHUE, YpaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPABHEHUI U HEPABEHCTB, PABHOCWIBHOCTb YPABHEHUI, HEPABEHCTB U CUCTEM,
panroHaIbHbIE, UppanyvoHaIbHbIE, noKa3arteJbHbIE, CTETICHHBIE, JorapupMHUECcKue,
TPUTOHOMETPUYECKHE YPABHEHNUS, HEPABEHCTBA U CUCTEMbI; YMEHHE peIlaTh YPaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C IOMOIIBIO PA3IMYHBIX IPUEMOB; PEIIaTh yPaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPaMETPOM;
IIPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMbI JJIs PELICHUS MaTeMaTUYECKUX 3a/4ad M 3a4ad U3
pa3nuYHBIX 001aCTell HAYKH U PeaTbHOM KU3HM,

8) yMeHume CBOOOTHO OMEpUPOBATH MOHATHAMHU: Trpaduk GQyHKIMH, oOpaTHas QYHKIUSA,
KoMno3uius (pyHKIuUH, JuHeiHas (QyHKUWs, KBaJpaTudHas (QYHKLUS, CTeNEeHHas (QYHKIHS C LEIbIM
nokaszareseM, TPUrOHOMETpUUYECKUE (PYHKINHU, 0OpaTHbIE TPUTOHOMETpUYECKHE (DYHKIUH, TOKa3aTelIbHAs
u sorapudmuyeckas (QyHKIUH; YMEHHE CTPOUTHh rpaduku (yHKIHHA, BBIMOJHATH HpeoOpa3oBaHUs
rpaukoB (PyHKITHI;

- YMEHHE HCIOJIb30BaTh TpapuKH (YHKUMH I M3y4eHHS MPOLECCOB M 3aBUCHUMOCTEH NpHU
pelleHNH 3ajady M3 JpYrux Y4eOHBIX NPEAMETOB M W3 pealbHOW KHU3HM; BBIpaKaTb (QopMysiaMu
3aBHCUMOCTH MEX/y BeIMUNHAMH;

- YMEHHE CBOOOJHO ONEpUPOBATh MOHATHSAMU: YETHOCTb (DYHKIUH, NEPUOAUYHOCTh (PYHKIUH,
OTPaHUYEHHOCTH (DYHKIIMH, MOHOTOHHOCTD (DYHKITHH, SKCTPEMyM (PYHKITNH, HauOOJIbIIIee 1 HAaUMEHbIIIee
3Ha4yeHus QYHKIMU Ha IPOMEKYTKE; YMEHHE MPOBOAUTH UCCIe0BaHNE () YHKIINH;

- YMEHHUE HCIOIBh30BaTh CBOWCTBA U TpaduKu (PYHKIUH U pelIeHns ypaBHEHUH, HEPABEHCTB U
3ajjad ¢ napameTpamu; M300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PEILEHHH ypaBHEHMH,
HEPaBEHCTB U UX CHCTEM;

9) ymeHue CcBOOOJHO ONEPUPOBATH MMOHATUSAMH: IOCIENOBATEIbHOCTh, apU(pMeETHYECKas
mporpeccusi, TeoMeTpuYecKass Mporpeccusi, OECKOHEYHO YyOBbIBaroImlasi reoMeTpuYecKas MpOTpeccus;
YMEHUE 3a/1aBaTh [10CJI€A0BATENLHOCTH, B TOM YHCIIE C IOMOLIbIO PEKYPPEHTHBIX (HOpMYyIT;

10) ymeH#e onepupoBaTh MOHATUAMU: HEMPEPHIBHOCT (PYHKIIUHU, ACUMITOTHI rpaduka QyHKINH,
nepBas M BTOpas NPOU3BOAHAA (PYHKLMHU, T€OMETPUYECKUH U (U3NYECKMH CMBICT IPOU3BOIHOM,
nepBooOpasHasi, ONpeaesIeHHBI MHTErpall; yMEHHE HAaXOAWTh aCUMITOTHI rpaduka (QYyHKIMH; YMEHHUE
BBIUUCIIATh IPOU3BOJHBIE CYMMBI, INPOU3BEICHHS, YAaCTHOIO U KOMIIO3UIMM (YHKIMH, HAXOIUTh
ypaBHEHHE KacaTeJIbHOHU K rpaduky yHKINH;

- YMEHHME MHCIOJIb30BaTh IPOM3BOJHYIO JUIsl HCCIeNOBaHMA (QYHKUUH, 178 HaXOXICHUA
HAWTYYIIEero PeIICHHs B MIPUKIIAJHBIX, B TOM YHUCIIE COLMAIBbHO-3KOHOMUYECKUX M (PU3NUECKUX 3a/7a4aXx,
IUIsl OTPE/IETICHNs] CKOPOCTU U YCKOPEHHUS; HAXOAUTh IUIOIAAN U 00beMbl (PUTYp € TOMOIIBIO MHTETpaa;
MPUBOAUTH PUMEPBI MATEMAaTHUYECKOTO MOJICTTMPOBAHUS C TOMOIIBIO Ar(PepeHInaTbHbIX YPaBHEHUH;

11) ymenue onepupoBaTh MOHATUAMU: KOMIIJIEKCHOE YMCIIO, CONPSKEHHbIE KOMITJIEKCHbIE YHCIIa,
MOJyJlb U apTyMEHT KOMIUIEKCHOTO 4YHCia, (OopMa 3amiCH KOMIUIEKCHBIX YHCeNl (TeoMeTpHuYecKas,
TPUTOHOMETpUYecKass W ainreOpandeckas); yMeTb IPOU3BOAMTH apupMeTHUECKUue JeicTBUA C
KOMIUIEKCHBIMHU YMCJIAMU; TIPUBOIUTH TPUMEPHI HCIIOJIb30BaHMSI KOMIUIEKCHBIX YUCETT;

12) ymeHue CBOOOJHO ONEpPUPOBATh MOHATUAMU: CpelHee apupMeTHYecKoe, MeauaHa,
HanOoJIpIlIee W HaWMEHbBINEE 3HAYEHUS, pa3Max, JHCIEPCUs, CTAHAAPTHOE OTKIOHEHHE JUIS OMHCAHUS
YUCJIOBBIX JIaHHBIX; YMEHHE HCCIIEJOBAaTh CTAaTHUCTUYECKUE JaHHbIE, B TOM 4YHUCIE C NPUMEHEHUEM
rpadMUecKuX METOJOB U DIIEKTPOHHBIX CPEICTB; rpa)UuecK MCCIIEAOBATh COBMECTHBIC HAOIIOACHUS C
MIOMOIIBIO JMAarpaMM paccenBaHUs U JMHEHHON perpeccuu;

13) ymeHue HaxoJWUTh BEPOSATHOCTH COOBITUM C HCIOJIB30BAaHUEM TIPAPUUYECKUX METOJIOB;
NPUMEHSATh Ui pellieHus 3aaad (popMyJibl CIOXKEHUS M YMHOXKEHHUS BeposATHOCTEH, (opMyiay HOIHOMN
BEpOsATHOCTH, (Gopmyiny bepHymnn, koMOMHaTOpHBIE (GakTBl M (QOPMYINbI; OLUEHHBATh BEPOSATHOCTH
peanbHbIX COOBITUH; yMEHHE OIepUpoBaTh MOHATUAMU: CllyyaiiHas BeJIMYMHA, paclpeeleHue
BEPOSITHOCTEH, MaTeMaTHYECKOE OKUAAHWE, IUCIEePCHs M CTaHIApPTHOE OTKIIOHEHHE CIy4aiHOH
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BEJIMYMHBI, (PYHKIHUU paclpeneseHuss U IUIOTHOCTH PaBHOMEPHOTO, MOKA3aTe€IbHOTO M HOPMAaJbHOTO
pacmpe/ielIeHnii; YMEHHE HCITOJIb30BaTh CBOWCTBA W3YYCHHBIX PACIpPENCICHUNA I pEIICHHs 3ajad,
3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIINX YHCEN, METOAbl BBHIOOPOYHBIX HCCIEAOBAHUN; YMECHHE
MIPUBOJAUTH NPUMEPEI ITPOABICHUA 3aKOHA OOJIBIINX YKCENT B IMPUPOJHBIX U 06HI€CTB€HHI)IX SIBJICHUSAX

14) ymeHnue cBOOOTHO ONEPUPOBATH MOHATHSMH: TOYKa, MpsSMasi, IUNIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IJIOCKUI yroj, ABYTPAHHBIN yTOJ, TPEXTPAHHBIN yroJ, NEPECEKarOIINECs, MApAIIIEIbHbIE U
CKpELIUBAIOIIKECS IIPSMBIC, TAPAJLIEIBHOCTD U IIEPIEHAUKYIIIPHOCTD IIPSIMBIX U IIJIOCKOCTEH, YTOJI MEXAY
MPSIMBIMHU, YTOJI MEXIY MPSAMOI U MIOCKOCTHIO, YTOJI MEXAY IUIOCKOCTSIMH; YMEHHE UCIOIb30BaTh MpU
pelIeHnH 3a7jad U3y4yeHHbIe (DaKThl U TEOPEMBI IUIAHUMETPHH;, YMEHHE OLIEHUBATh Pa3Mepbl 0OBEKTOB B
OKpY)KaIoIlleM MHUpPE; yYMEHHUE OINEepPUPOBATH MOHATUSMU: MHOTOTPAHHUK, CEUYEHHWE MHOTOIPaHHUKA,
MPaBUJIBHBI MHOTOTPaHHUK, NMPHU3Ma, MUpaMuaa, Gurypa ¥ NOBEPXHOCTh BpallleHUs, IUIHMHIP, KOHYC,
uap, cdepa, pa3zBepTKa HOBEPXHOCTH, CEUEHUS KOHYCa U IWINHIPA, TapajuleIbHbIe OCU WK OCHOBAHUIO,
CeUeHHE Iapa, IUIOCKOCTh, Kacaromascs chepsl, NWIMHApPA, KOHYCAa, YMEHHE CTPOUTHh CEYCHUE
MHOTOTpaHHHMKa, N300pakaTb MHOTOTPAHHUKH, (QUTYpbl U MOBEPXHOCTU BPAIICHUS, UX CEUCHUS, B TOM
YHciae C TOMOUIBIO 3JIEKTPOHHBIX CPEICTB;, YMEHHE INPHUMEHSATh CBOHCTBA T€OMETPHUYECKUX (UTYP,
CaMOCTOSITENIbHO (hOPMYIIUPOBATH OINPEAENeHUs U3ydaeMbIX (UTYp, BBIIBUTaTh THIIOTE3bl O CBOMCTBAX U
MPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHHE IPOBOJIUTH
Kiaccupukannoo ¢GuUryp MO pazIUYHBIM [PU3HAKaM, BBINOJIHATH HEOOXOAUMBIE JIOMOJHUTEIbHbIE
MIOCTPOCHHS,

15) ymMenune cBOOOIHO OINEPUPOBAThH MOHATUSIMH: IUIOMAAb (DUTYpPHI, 00beM (PUTYpPHI, BETMYHHA
yrjia, pacCTOAHUE OT TOYKH 10 INIOCKOCTH, PACCTOSHUE MEXAY IPAMBIMH, PACCTOSHUE MEXKIY
IJIOCKOCTSIMU, TUIOHIaAb cephl, IIONIalb TOBEPXHOCTH MUPAMUIbI, TPU3MbI, KOHYCa, IIWIUHIPA, 00bEM
Ky0a, MpsIMOYroJbHOTO Mapajuleienumesa, MUpaMuabl, TPU3Mbl, [MIMHIPA, KOHyca, IIapa; yMEHHe
HaxOJIUTh OTHOIIICHHE 00HEMOB TIOIOOHBIX QUTYP;

16) ymeHue cBOOOHO ONIEPUPOBATH MOHSATUSIMU: ABMKCHHE, TTAPAIUICILHBIN MIEPEHOC, CUMMETPHS
Ha TUIOCKOCTH W B MPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHue MOA00usi, MOA00HbIE (PUTYpBI; YMEHHE
pacrio3HaBaTh paBHbIE M MOJ00HBIE (PUTYPHI, B TOM YHCIIE B IPUPOAE, HCKYCCTBE, ApXUTEKTYpE; YMEHUE
WCIONIb30BaTh T'€OMETPUUYECKHUE OTHOIICHUS, HAXOIUTh TEOMETPHUYECKHE BEJIWYMHBI (AJUHA, Yrodi,
IUIOIAab, 00BEM) TIPU PEIICHUH 3a/1a4 U3 APYTUX y4EOHBIX MPEAMETOB U U3 PEATbHOM KHU3HH;

17) ymenue cBOOOJHO ONMEPUPOBATH MOHATUSAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIWHAT, BEKTOD,
KOOPJIMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB, TMPOM3BEICHHE BEKTOpa HA YHCIIO,
pasjoKeHue BEeKTopa Mo 0a3ucy, CKalIspHOE MPOU3BEACHHE, BEKTOPHOE MPOM3BEICHHUE, YTOJ MEXKIY
BCKTOpaMu; YMCHUC HUCIIOJIb30BaTh BGKTOpHBIfI )41 KOOpZ[I/IHaTHbe/'I MCTO AJid pCIICHUSA ICOMETPHUYICCKUX
3a/1a4 ¥ 33/1a4 IpYruxX y4eOHbIX MPEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpula 2x2 u 3x3, onpeaenuTenb
MAaTpPHIIbI, TEOMETPUIECKHUI CMBICIT OTIPEACITUTEIIS,

18) ymeHue MoenupoBaTh peajibHble CUTYallMH Ha SI3bIKE MAaTEeMATHUKH; COCTABIIATH BBIPAKCHHUS,
yYpaBHEHUs, HEPABEHCTBA M WX CHCTEMBI IO YCIIOBHIO 3aJadd, HCCIECIOBATH IMOCTPOCHHBIE MOJICIU C
WCIOJIb30BaHWEM  ammaparta anreOpbl, HHTEPIPETUPOBATh  MOJIYYCHHBI  pe3ylnbTaT; CTPOHTH
MaTEMaTUUICCKHUEC MOJCIIN C MMOMOIIBIO TCOMECTPUUCCKUX HOHATHUHU U BCJIMYMH, pCIIATh CBA3aHHLIC C HUMU
MPaKTHUYECKHE 3a7a4; COCTABIATH BEPOSTHOCTHYIO MOJIEb U HHTEPIIPETUPOBATH MOTyUYECHHBIN PE3yNbTaT;
pemiate TMPUKIAJHBIC 3aJadd CPEJICTBAMHU MATEMAaTHUYECKOTO aHaiu3a, B TOM YHUCIIE COIMAIBHO-
SKOHOMMYECKOTO U (PU3UUECKOTO XapaKTepa;

19) ymenue BBIOWpaTh MOAXOASIIMNA METOA JUIS PEIICHUS 3aJadd; IMOHUMAHUE 3HAYMMOCTH
MaTEeMaTHKU B W3YYCHHH MPUPOJIHBIX M OOILIECTBEHHBIX IMPOILIECCOB U SIBJICHHI;, YMEHHE PAaclO3HABATh
MPOABJICHUEC 3aKOHOB MAaTEMATUKHN B UICKYCCTBC, YMCHUC IPUBOANUTH NPUMECPLI MATEMATUUICCKUX OTKpBITI/If/'I
POCCUICKOIN 1 MUPOBOW MaTeMaTHYECKON HAYKH.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI IMCUMIIMHBI M BHABI Y4eOHO#l padoThl

Bun yueOHoit padoThl O0bem B yacax
Teopetuueckoe obyueHne 128 gaca
[IpakTHyeckue u 1a6OpaTOpHbIE 3AHATHS 90 gyaca
CamocrosTenbHas paboTa 14 gacos
OO0muii 00emM 00pa3oBaTeIbLHOI MPOrPaMMbI 232 gyaca




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 o0yuaromuxcsa (Teopernyeckoe 00ydeHue, NpaKTHUYECKHe U JT1a00pPaTOPHbIE 3aAHATHS) gacax KOMIIeTEeHIHI,
(popmupoBanuro
KOTOPBIX
crocodcTByer
3J1eMEeHT
NPOrpaMMmbl
Tema 1. MHoxkecTBO | Mcrionb30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar sl ONHMCAaHWS XOJa pelIeHUus 18 OK 01, OK 02,
AEHCTBUTEJIbHbBIX YyHCeJ. | MATEMAaTUYECKUX 3a/]ad, a TaKXe peajbHbIX NPOLECCOB M sBIeHUU. OnepupoBaTh OK 04
MHoro4s1eHbl. HNOHATHAMM: pPALMOHANIBHOE 4YMCIO, OECKOHEYHas INepuoaudeckas ApoOb, IMPOLEHTHI;
PanmnoHajibHble YpaBHeHUsI M | UPPAMOHAIBHOE W JCHCTBUTENBHOE YHCIO; MOIYJIb JCHCTBUTEIBHOTO YHCIA;
HepaBeHCTBA. UCIIOJIb30BaTh 3TH MOHATHS IIPU NMPOBEJCHUM PACCYXIECHUHN U JJ0Ka3aTeNbCTB, IPUMEHATh
Cucrembl JIMHEHHBIX | IpoOU M MPOLEHTHI Ul PEUICHUs MPUKIAIHBIX 3a/1a4 U3 Pa3IUYHBIX OTpaciell 3HaHUN U
yYpPaBHeHM peanbHOM kM3HU. Mcnonp3oBaTh NPUOIMKEHHBIE BBIYUCICHHS, NMpaBUJIa OKPYIJICHMS,
NPUKUJKY U OLEHKY pe3yJIbTaTa BBIYHCICHUN, U TeopeMy Buera ans pemienus 3amad.
OnepupoBaTh MNOHATHSAMM: CHCTEMa JIMHEHHBIX YpPaBHEHUH, MaTpHla, ONpPEACIUTENb
MaTpulbl. Mcrnonb30BaTh cBONCTBA onpeAenuTens 2 X 2 s BBIUMCIEHUS €ro 3HaueHus,
HNPUMEHSTH ONPEAETUTENN AJIS PELICHUs] CUCTEMbI JINHEHHBIX ypaBHEHUH.
MogenupoBaTh peaqbHbIE CHTyallud C TIOMOIIBIO CHUCTEMBI JMHEWHBIX YpaBHEHUH,
UCCIIeIoBaTh IOCTPOCHHBIE MOJENIM C [OMOLIbIO MAaTpUll M  OIpenesuTenei,
MHTEPIPETHPOBATH MOTYYCHHBIN Pe3ysIbTaT
Tema 2. ®ynkuun u rpaduxn. | OnepupoBars MOHATUAMHU: (DYHKIMS, CHOCOOBI 3ajaHus (PYHKIUM; B3aUMHO OOpaTHbIE 18 OK 01, OK 02,
Crenennasi pyHKIus ¢ uejabiM | GyHKIIH, KoMno3unus GyHKIuH, rpaduk GyHKINU, 00IACTh ONPENETICHUS U MHOKECTBO OK 04

nmorkasarteJjieM

3HAYeHUN (QYHKIMM, HYIM QYHKLIMH, OPOMEXYTKM 3HAKOIOCTOSHCTBA; JIMHEWHas,
KBaJpaTH4HAas, APOOHO-IMHEHHAs W CTeNeHHas (YHKUWHU. BBIMONHATH 3JeMEHTapHBIE
npeoOpa3oBanust rpa¢pukoB (yHKIMHA. 3HaThb M yMeTh JIOKa3bIBaThb YETHOCTh WM
HEYETHOCTh (PYHKLMHU, MEPUOJUIHOCTh QYHKIMH, HAXOAUTh MPOMEXYTKH MOHOTOHHOCTHU
(GYHKLIMU, MAKCUMyMbl U MUHUMYMbI (DYHKLIUH, HauOoJIblllee U HauMEHbIIEe 3HAYCHUE
byHKIIMM Ha npomexyTke. PopMylupoBaTh U WILIIOCTPUPOBATh I'padUyecKH CBOICTBA
JMHENHHOMU, KBaJApaTUYHOM, TPOOHO-TMHEWHON U CTeNeHHOH (QyHKIuA.

BeipaxkaTs popMynaMu 3aBUCHMOCTH MEXAY BETMUNHAMMU.

3HATh ONpPEEIICHNUE U CBONCTBA CTENEHHU C LIEJIBIM [10Ka3aTelEM;

MOIXOAIIYI0 (POPMY 3aIIUCH JEHCTBUTENbHBIX YUCEN Ul PELIEHUS MPAKTUYECKUX 3a]1a4 U
IIPEACTABJICHNS JAHHBIX
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Tema 3. Apudmerndeckuii
KOpEeHb n-0il CTeNeHu.
HppanuonajibHble ypaBHeHUs!

®opMynupoBaTh, 3aMUCHIBATh B CHMBOJIMYECKOM (hOpME M UCIOIB30BaTh CBOMCTBA 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 1151 PYHKLMU CTENEHH C HaTypaJIbHbIM [TOKa3aTeIeM
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OK 01, OK 02,
OK 04

Tema 4. IToxa3zarenbHas

pyHxkums.
Iloka3aTeabHbIC YPABHEHUSA

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

14

OK 01, OK 02,
OK 04

Tema S. Jlorapupmudeckas
¢pynknus. Jlorapupmuyeckue
YPaBHEHHUA

JlaBaTh ompejesieHue Jiorapugma 4nuciia; JeCATUIHOTO U HAaTypaJIbHOTO JlorapudMa.
Hcnonp3oBaTh  cBoOWcTBa  JorapumMOB JUIsi  IpeoOpa3oBaHUs  JIOTapupMHUECKUX
BelpakeHuil. Crpouth rpaduk jorapupmuueckoil (yHKIMH Kak oOpaTHOM K
NOKa3aTEeJIbHOM W MCIOJBb30BaTh CBOWCTBA JOTapu(MHUECKONH (DYHKIMHU JUIS PELICHHS
3ajad.

Haxoauts penenus jorapupMU4ecKuX YpaBHEHHH ¢ TOMOIIbIO PAaBHOCHIIBHBIX IIEPEXO0/I0B
W OCYIIECTBIISISI IPOBEPKY KOPHEH

14

OK 01, OK 02,
OK 04

Tema 6. Tpuronomerpuyeckue
BbIPAa:KeHHUsl M yPABHEHUSI

JlaBaTh onpeneneHus CHHyca, KOCUHYCa, TAHT€HCA U KOTAaHI'€HCa YUCIIOBOIO apryMEHTa; a
TaKK€ AapKCHHyCa, AapKKOCHHyca U apKTaHreHca uwucia. [IpuMeHSTh OCHOBHBIE
TPUTOHOMETpUYECKHE POPMYIIbI AJisl TPeoOpa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAXKEHUH.
[Ipumensitb  (opMynbl  TPUTOHOMETPUM  JUIsl  PEIIEHUS  OCHOBHBIX  TUIIOB
TPUTOHOMETPUUECKUX YPABHEHUM

14

OK 01, OK 02,
OK 04

Tema 7. IociienoBaTEILHOCTH
U MIPOrpeccuu

OnepupoBatb MOHSTHSIMU: IIOCJIEI0BATEIBHOCT, CrocoObI 3a1aHUS
[I0CJIE0BATEIBHOCTEN; MOHOTOHHBIE M OTPaHUYEHHBIE NIOCIEA0BATEILHOCTH; HCCIEA0BATh
MOCJIE0BATEIHbHOCTH HA MOHOTOHHOCTh U OrpaHuMueHHOCTh. [lonydats npeacraBnenue oo
OCHOBHBIX UJIEAX aHAIN3a OECKOHEUHO MaJIbIX.

HaBatb ompeneneHre apuMETHUUECKOW W TEOMETPUUYECKOW mporpeccuu. Jloka3wiBaTh
CBOWCTBA apHU(PMETUUYECKOH U TEOMETPUUYECKOW MPOTPECcCHH, HAXOIUTh CYMMY YJICHOB
IPOTrpecCUr, a TaKXkKe CyMMY WIEHOB OECKOHEYHO YOBIBAIOLIEH TIe€OMEeTpUYECKO
IIPOTPECCUM.

Hcnonp30BaTh IPOrpeccuy s peUICHMs 3a1a4 PUKIAIHOIO XapakTep.

[TpuMeHsTH HOPMYITy CIOKHBIX MPOLIEHTOB ISl PEHICHUS 33124 U3 pealbHON MPAKTHKH.

14

OK 01, OK 02,
OK 04

Tema 8.
(yHkuum.

HenpepriBHbIE

OnepupoBaTh MOHATUSAMH: (YHKIMS HENPEPhIBHAS HA OTPE3Ke, TOUKa pa3pbiBa (pyHKINH,
acuMIToTa rpaduka QyHKIHH.

14

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

[IpumeHsiTh CBOWMCTBa HENPEPbIBHBIX (YHKUMN Juisi pewmeHus 3agad. OnepupoBaTh
HNOHATHSAMM: TIepBas W BTOpas NPOU3BOJAHBIE (DYHKIMM;, MNOHUMATh (QU3UUECKUH U
T€OMETPUUYECKUI CMBICH MTPOU3BOJIHON; 3alIMChIBaTh YPABHEHUE KacaTelIbHOW. BrUunuCIATh
MPOM3BOJIHBIE CYMMBI, IIPOU3BEICHHS], YACTHOTO U CJIOKHON (PYHKIINH.

N3yuaTs mpou3BOAHBIC AJIEMEHTAPHBIX (YHKITUH.

M cnonb30BaTh TEOMETPHUECKUIN M (PU3UUECKUI CMBICI TPOU3BOIHOM JUIsl peIIeHus 3a1ay.
[TprMeHATh OCHOBHBIE MOHATUS Kypca ajJreOpbl M HayaJl MaTEMAaTUYECKOI0 aHaiIu3a JUls
pelIeHus 3a]a4 U3 peaJIbHOM JKU3HU U APYTUX IIKOJIbHBIX IPEAMETOB

Tema 10. MHccaenoBanue | Ctpouth rpaduk KOMMO3UIUU (DYHKIIMH C MOMOIIBIO SJIEMEHTAPHOTO HWCCIICAOBAHHS U 12 OK 01, OK 02,
$pyHxuumit c MOMOIIBIO | CBOMCTB KOMITO3UIIMU. CTPOUTH reoMeTpuieckue oOpas3bl ypaBHEHMH M HEPAaBEHCTB Ha OK 04
NPOU3BOIHOM KOOPJMHATHOH IMIockocTH. Vcronb30BaTh MPOM3BOAHYIO 7Sl UCCIEN0BaHUS (PYHKIIMM Ha

MOHOTOHHOCTH M SKCTPEMYMBI; HAXOIUTh HAauOOJIbIlIee U HAMMEHbIIIee 3HAUCHUS (PyHKIIUU

HENpPEpPHIBHONW Ha OTpe3Ke; CTPOUTh rpaduku (yHKIUI Ha OCHOBaHHHM MPOBEAEHHOTO

UCCIJIEJOBAHMSI.

Hcnonp30BaTh MPOU3BOIHYIO U HAXOXKICHHUS HAWIYYIIEro pPelleHus B MPUKIATHBIX, B

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

nporiecca, 3aaHHoro popmynoit uiu rpadukom. [lonydats npeacraBieHrne o0 IPUMEHEHUN

MIPOU3BOJIHOM B PA3JIMYHBIX OTPACISAX 3HAHUU
Tema 11. IlepBoodpa3znasi m | OnepupoBaTh NOHATUAMM: IepBooOpa3Has M ompeaenaHHbld wuHTerpan. Haxoaurts OK 01, OK 02,
HHTErpaJ MepPBOOOPA3HBIC JIEMEHTAPHBIX (QYHKIIUH U BBIYUCIIATH HHTErpai 1o ¢popmyie HrroToHa- 10 OK 04

JleiitOHULA.

Haxomuth miomaan Iiockux (uUryp u OO0BEMBI TEll C TOMOINBIO OMPEISIEHHOTO

UHTEerpajiia. 3HAKOMHUTBCS C MAaTeMaTHYeCKUM MOJCIMPOBAHMEM Ha  IpHUMeEpe

muddepeHanbHbIX  ypaBHeHui. [lomydars mnpeacTaBieHHe O 3HAYCHWHM BBEACHUS

MOHSITHUS UHTETpasia B Pa3BUTUU MAaTEeMATUKH
Tema 12. I'paduxu Hcnonb3oBath 1udpoBbIE pecypchl IS MOCTPOSHUS TPAPUKOB TPUTOHOMETPHUUECKUX 12 OK 01, OK 02,
TPUTOHOMETPHUYECKHX (GYHKIIUHM U U3YYEHHSI UX CBOWCTB. OK 04
(yHkumii. Pemates TpUroHOMETpHUYECKHE YpPaBHEHHSI M OCYIIECTBISATH OTOOP KOPHEHW C MOMOIIBIO
Tpuronomerpuveckue TPUTOHOMETPUUECKON OKPYKHOCTH.
HepaBeHCTBa [Ipumenats  GopMynbl  TPUTOHOMETPHHM  JIJII  PEIICHWsT  OCHOBHBIX  THIIOB

TPUTOHOMETPUYECKHX HEPaBEHCTB. Mcronp30BaTh U(PPOBBIE PECYpPCH Ul TOCTPOCHUS U

yccieoBaHusl rpa@uKoB QYHKIMIMA
Tema 13. Hppanuonaiabuble, | [[pUMEHATs CBOICTBa MOKa3aTeNbHOW M JOrapugMuyeckod (QYHKIUH K peIIeHUI0 12 OK 01, OK 02,
MmoKa3aTeJbHbIe M | IOKa3aTeabHBIX M Jorapudmuyeckux HepaBeHCTB. (OOCHOBaTh PaBHOCHIBHOCTD OK 04

IIEPEXO0JIOB.
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Jorapupmuyeckue
HEePaBEeHCTBA

PemaTtes nppanronaabHble 1 KOMOMHUPOBAHHBIE HEPABEHCTBA, C TIOMOIIBIO PABHOCHIIBHBIX
Mepexo0B.

Hcnonp3oBath rpaduueckre METOIbl M CBOMCTBA BXOAIIUX B YPaBHEHUE UM HEPABEHCTBO
GyHKIUH U1 pelieHus 3a1a4u

Tema 14. KommiekcHble yncaa | OnepupoBaTh NOHATUAMU: KOMIUIEKCHOE YHUCIIO M MHOXKECTBO KOMITJIEKCHBIX YHCEIT. 12 OK 01, OK 02,
[IpencraBisaTh KOMIUIEKCHBIC YMCIA B aNreOpanveckoil U TPUTOHOMETpUUEcKoil dopme. OK 04
BrimonusaTe apudmMeTndyeckue onepamnuu ¢ HUIMH.
N300paxaTh KOMIUIEKCHBIC YMCIa HA KOOPIWHATHOW IIOCKOCTH. [IpuMmeHsTh dhopmyry
MyaBpa U moiy4arb MpeACTaBICHHE O KOPHSAX N-OW CTEMEHH W3 KOMIUIEKCHOTO YHCIIA.
3HAKOMHUTBCS C TMpPUMEpPaMH TPUMEHEHHUS KOMIUIEKCHBIX UHCEN IS PEIIeHUs
TeOMETPUUYECKUX U (PU3NUECKHX 3a]a
Tema 15. Harypaabuble u | OnepupoBaTh NOHATUSAMM: HATYypajJbHOE U LEJIO€ YHCIO, MHOXECTBO HATypalbHBIX U 10 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 14 OK 01, OK 02,
PALHOHAJILHBIX, CHUCTEMBI WJIM COBOKYITHOCTH;, PAaBHOCHIIBHBIE CUCTEMBI U CHCTEMbI-ClIeICTBUSA. Haxonute OK 04
HPPALMOHAIBHBIX pEelIeHUsT CHUCTeM M COBOKYMHOCTEM IIENBIX PAIlMOHAIBHBIX, HPPAIMOHATBHBIX,
MOKAa3aTeJbHbIX M | IOKA3aTeNbHBIX M JOTapu(PMHUUECKUX YpaBHEHU M HepaBeHCTB. [IpUMEHSTH CHCTEMBI
JorapupMuyecKuX ypaBHeHUH | ypaBHEHHUI K PEIIEHUIO TEKCTOBBIX 3a7jad M3 pazIu4HbIX oOJjacTel 3HAaHUN U peabHOU
JKU3HU; UHTEPIIPETUPOBATH MONTYUYeHHbIE pereHus. Vcnonb30Bath upPOBbIE peCcypCh
Tema 17. 3apaun ¢ | BeiOupate cmoco0 pemieHuss paMOHAIBHBIX, HWPPANMOHAIBHBIX, I[OKa3aTeIbHBIX, 16 OK 01, OK 02,
napamMeTpaMu norapu(pMHUUECKUX M TPUTOHOMETPUYECKUX YypPaBHEHUH M HEPABEHCTB, COJEPKAIINX OK 04
MOJIYJIA B TIapaMeTpbl. [IpuMeHsTh rpadudecKre U aHATUTHICCKUES METOIBI JIJIST PEIICHUS
ypaBHEHUN M HEPaBEHCTB C MapaMeTpaMu, a TakkKe HCCeloBaHUE (PYHKIM METoIaMu
MaTeMaTHYECKOT0 aHaJIn3a.
Ctpouts W UCCIEIOBaTh MaTEeMAaTHUECKHE MOJENIU pPeadbHBIX CUTyallud C TOMOIIBIO
ypaBHEHUH, HEPABEHCTB U CHCTEM C TapaMeTpaMu
Tema 18. IMoBTOpeHue, | OCHOBHBIE MOHATHSA U METOJIBI Kypca, 0000IIeHNEe U CHUCTeMAaTH3aIsl 3HAHUH 4 OK 01, OK 02,
0000IIEHNe, CHCTEeMATH3ALUA OK 04
3HAHMH
CamocrosiTesibHasi padora 3agaHus ONpeEAI0TCA MPenoiaBaTeIeM 14 OK 01, OK 02,
OK 04
Bcero 232
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3. YCJIOBUS PEAJIN3AIIMU ITIPOTPAMMBI YUEBHOM JUCIHUILIAHBI

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

[Tomemenne kaOWMHETa JOJKHO COOTBETCTBOBATh TpeOOBaHWAM CaHHTAPHO-IITUICMHOIOTHUSCKUX
npaBwi u HopMmatuBoB (CanlluH 2.4.2 No 178—02): ocHamieHO THMOBBEIM O0OpyJOBaHHWEM, B TOM YHCIE
CTIEIUATU3UPOBAHHON Y4YeOHONW MeOeNnbl0 M CpeIcTBaMH OOY4YEHHS, HEOOXOIUMBIMHU ISl BBITIOJTHEHUS
TpeOOBaHU K YPOBHIO MOATOTOBKU O0YYaIOIIUXCS.

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-METOJMUYECKOTO U MaTepHaIbHO-TEXHHUECKOro 0OecreueHus! MporpaMMbl yueOHOM
JTMCIUIUIMHBL «MaTemMaTrka U Hadajla MaTeMaTHIeCKOTr0 aHaIn3a, TeOMETPHUS BXOIAT:

- MHOTO()YHKITMOHATIbHBIA KOMIUIEKC MPETNO/IaBaATENS,

- HaIJSIIHBIE MOCOOMS (KOMIUIGKTHI y4eOHBIX TaOJHII, IJIAKaTOB, MOPTPETOB BBINAIOIIMXCA YUYCHBIX,
JTUHAMHYECKHE TTOCOOMS, HILTFOCTPUPYIOIUE MATEMATUIECKUE TPOIIECCHI, MOJEIN, MYJISDKH U Jp.);

- UH(OPMALIMOHHO-KOMMYHHUKATHUBHbBIE CPEJICTBA;

- SKpaHHO-3BYKOBEIE TIOCOOUSI;

- KOMIUIEKT TEXHUYECKOM JOKYMEHTAIIIH, B TOM YHUCJIE MTacTiopTa Ha CPECTBA 00YUESHHSI, UHCTPYKIUH 110
WX HCIIOJIb30BAHUIO M TEXHHUKE 0€30MacHOCTH;

- OMOIMOTEeYHBIN QOH]I.

B Oubnuoreunelii ¢GoHI BXOAAT y4eOHUKH, ydeOHO-meroamueckue KOMIUIEKThl (YMK),
o0ecrieunBaroIie OCBOCHHE Y4eOHOM AMCHUUIUIMHBI «MareMaTuka M Hayajda MaTeMaTH4YeCKOro aHajiu3a,
TeOMETpPHs», PEKOMECHIOBAaHHBIC, JOMYIICHHBIC I MCIOIh30BaHUS B MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHM3alysIX, pPealu3yIoUMX 00pa3oBaTeNbHYI0 MPOrpaMMy CpelHero oodiiero oOpa3oBaHHs B Ipejaenax
ocoenust OITOIT CITO Ha 6a3e 0OCHOBHOTO 00IIETO 00Opa30BaHHUS.

buGnuoreunsiii GoHA TOMOIHEH SHIUKIONEAUSIMHU, CIIPABOUYHUKAMHU, CIOBAPSMHU, HAYYHOU M HAy4YHO-
MOMYJISIPHOM JINTEPATYPOH U APYTOM JIUTEPATYPOU 110 Pa3HBIM BOIIPOCAM MATEMATHUKHU.

B mporecce ocBoeHust mporpaMMbl yueOHOW TUCHUILUIMHBI «MarteMaTtuka ¥ Hadaja MaTeMaTHYeCKOTo
aHaJIN3a, TEOMETPHUsS» CTYICHTHl MMEIOT BO3MOXKHOCTH JOCTYNa K AJICKTPOHHBIM YYEOHBIM MaTepuajiaMm IIo
MaTeMaTHKe, UMEIOIIMMCSI B CBOOOIHOM A0CTyIe 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 gocTyma: 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 :
anekTpoHHbId. - 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 mommickKe.

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 gocTyma: mo mojamucke.

14



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. MHOTOWIeHbI. | 33]1a4, a TaK)Ke peajbHBIX IMPOILIECCOB M SIBIEHUI. | - MpaKTHUYECKHe paboThl;

PanuonanbHbie OmnepupoBaTh TOHATHSMH: PALUOHATBHOE YHCIIO, | -CAMOCTOSTEIBHBIE pAOOTHI;

YPaBHEHUSA u | OeckoHeuHas TMepuoauydeckas IpoOb, MPOIEHTHI; | TECTUPOBAHHS 1O TeMaM

HepaBeHCTBA. UPPALMOHATIBHOE U JIEHCTBUTEIBHOE YUCII0; MOAYIb | JUCLUILINHEL,

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

YpaBHEeHHU MpU TPOBEACHUHU PACCYXKICHUU W JOKA3aTelbCTB, | UTOrOBBIH  KOHTPOJIb B
OpPUMEHATh JApoOW U TPOLEHTHl s perieHus | popme:

IIPUKIAAHBIX 3a/1a4 U3 PA3JIUYHBIX OTpacied 3HaHUN
U peanbHOM xu3Hu. Mcnonb3oBaTh NpuOIMKEHHBIE
BBIYMCIICHMsS], IIpaBUJIa OKPYIJVICHHs, NPUKHUIKY U
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 YpPaBHEHMM, HCCIEN0BaTh
IIOCTPOEHHBIE MOJEIU C IIOMOLIBI0 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  TPUTOHOMETPUYECKUE | -CAMOCTOSITEIIbHBIC PAOOTHI;
bopmybl JUISL npeoOpa3oBaHus | TECTUPOBAHUSA IO 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 3aJaHus HIOCJIEIOBATENBHOCTEH; | opme:
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 MIPOTPECCHUM. 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 TMPOLEHTOB JUIS

pelIeHus 3aa4 U3 peaJIbHOM 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
PemaTtp  TpuroHomeTrpuueckue = ypaBHEHHS U | AUCUUIUIMHBI;
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 HCCle0BaHus 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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