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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
obpazoBanmus (nanee — CI10) 18.02.09 IlepepaboTka HedTH U Ta3a.

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 npuMeHeHusi pado4eil NPOrpaMMbl Y4eOHOT0 NpeaMeTa

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 - [ITICC3) no crienmanbHOCTH cpeaHero mpodeccruonanbaoro oopazopanus 18.02.09 IepepadoTka
HeTH U Ta3a.

1.2. MecTo yueOHOI0 npeIMeTa B CTPYKTYype 00pa30BaTeIbHON MPOrpaMMbl

B cootBerctBUM ¢ DenepalibHBIM TOCYIApPCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM CPEIHETO
o0miero oopazoBaHus yueOHbIH npeaMeT «MareMaTuka 1 Hayaia MaTeMaTUYeCKOTO aHaIn3a, TEOMETPHUS
BXOJIUT B IPEeMETHYIO 001acTh «MaTemaTrka 1 uH(pOpMaTUKa» U ABJIsSETCS 0043aTeNIbHBIM JJI 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
18.02.09 IlepepaboTka HedTH M raza Ha U3ydeHHe MaTeMaTWKU M Hadajla MaTEeMaTHUYECKOTO aHaJu3a,
reoMeTpHH Ha MPO(PUILHOM YpOBHE OTBOIUTCA 232 yaca.

1.3. Ilnanupyembie pe3yJabTaThl OCBOEHHUS Y4eOHOT0 MpeaMeTa

1.3.1. JIn4yHOCTHBIE Pe3yaIbTATHI

1) rPaskIaHCKOr0 BOCIIMTAHHUS

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUMU 00yYaroIIerocs Kak aKTUBHOTO U OTBETCTBEHHOI'O
YJieHa POCCHUUCKOTO OOINeCTBa, MPEICTAaBICHHE O MAaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, ABJICHUHN, POIEAYP TPaKIaHCKOTO 00111ecTBa (BEIOOPHI, OTPOCHI M IPYTOE€), YMCHHE
B3aMMO/ICHCTBOBATH C COLUATHHBIMUA HHCTUTYTaMH B COOTBETCTBHHU C MX (QYHKIMSIMU U HA3HAUCHHUEM;

2) NATPHOTHYECKOT0 BOCIHTAHMSA:

C(OPMHPOBAHHOCTh POCCHUMCKON TpaXJAaHCKOW MICHTUYHOCTH, YB@KEHHUS K TPOLUIOMY U
HACTOAIEMY POCCHUMCKOM MAaT€MAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JOCTH)KCHHMAM POCCHUMCKHUX
MaT€MAaTHUKOB M POCCHUWCKOM MaTeMaTHYECKOM IIKOJIbI, MCIOJb30BAHUE 3THX JOCTHKEHUH B IPYrUX
HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH;

3)  AYXOBHO-HPABCTBEHHOI'0 BOCHHTAHMS:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH POCCHMHCKOrO Hapoaa, cHOPMUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHWS, JTHYECKOTO TOBEIEHHS, CBA3AHHOTO C MPAKTHIECKMM NMPMMEHEHHEM JOCTHKEHMN HAyKd W
JEATeILHOCTBIO YYEHOT0, OCO3HAHKE JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMYMBOTO OYAYILETO;

4)  >CTeTHYeCcKOro BOCHHTAHUS:

ACTETUYECKOE OTHOUIEHHWE K MHPY, BKIIOYas 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH,
06T)CKTOB, 3aj1a4, peHICHPIfI, paCCY)KI[eHI/Iﬁ, BOCIIPUUMYUBOCTD K MATEMATHYCCKUM ACIICKTaM Pa3JIUYHBIX
BUJIOB UCKYCCTBA;

5) (U3MUECKOro BOCIIMTAHMUS:

Cc(OPMHPOBAHHOCTh yYMEHHUS NMPUMEHSITh MaTEMaTHYeCKHE 3HAHUS B HMHTEpecax 3JI0pOBOTO U
6e3omacHoro oOpasza XH3HH, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/I0pOBBIO (3I0pPOBOE MUTAHUE,
cOQIaHCUPOBAHHBIN PEKUM 3aHATHM W OTIbIXa, peryispHas ¢u3nuecKkass aKTUBHOCTB), (pu3nyeckoe
COBCPHICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO-03Il0p0BHTeJILHOfI ACATCIBbHOCTBIO,

6) TPY/A0BOr0 BOCIUTAHHUSA:

TOTOBHOCTh K TPYAy, OCO3HAaHHE LEHHOCTH TPYHOIIOOMS, HMHTEPEC K pPasIUYHBIM cdepam
npodeCCHOHATIBHOM JeITeILHOCTH, CBSI3aHHBIM C MATEMATHUKOW U €€ MPIIOKCHUSIMH, YMCHHE COBEPILATH
OCO3HAHHEIN BEIOOP OYyIel Ipo(GecCHH M PEATN30BBIBATH COOCTBEHHBIE )KU3HEHHBIE IIAHbI, TOTOBHOCTE
U CHOCOOHOCTh K MareMaTHYECKOMY OOPa30BaHMIO M CaAMOOOPa30BAHMIO HA MPOTSKEHUM BCell JKM3HH,
FOTOBHOCTh K AKTHBHOMY Y4YaCTHIO B PELICHUM IIPAKTUYECKHX 3324 MATEMATHIECKON HAIPABJIEHHOCTH;

7) IKO0JIOTMYeCKOr0 BOCIIUTAHMA:
cOPMUPOBAHHOCTH IKOJIOTHYECKOH KYJIBbTYPbI, IOHUMAHUE BIUSHHUS COLUATBHO-3KOHOMHYECKUX
IPOLIECCOB HAa COCTOSHHE NPHPOJAHOW M COLMAIBHOW Cpe’bl, OCO3HAHHE TJIO0AIBHOTO XapakTepa
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OKOJIOTUYCCKUX HpO6J’I€M, OpHUCHTAlIMAd Ha MPUMCHCHUC MAaTCMATHUYCCKUX 3HAHUHI AJid pCUICHUA 3a1a4 B
00J1acTH OKpYyKaroeld Cpe/ibl, TIIaHUPOBAHUE MOCTYIKOB M OIEHKH WX BO3MOXKHBIX TOCIEIACTBUN IS
OKpY’KaloIllel Cpebl;

8) HEHHOCTH HAYYHOI'0 O3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH
1 001IIECTBEHHOW MTPaKTUKH, TOHUMAHUE MAaTEMaTHUYECKON HayKH Kak c(epbl YeIIOBEUECKON 1A TEIbHOCTH,
9TamoB €€ pa3BUTHS M 3HAYUMOCTU IJISl PA3BUTUS ITMBWIM3AIMH, OBIAJCHHUE S3HIKOM MAaTEMaTHUKU H
MaTeMaTHIECKON Ky_]'[BTypOfI KakK CpCACTBOM IIO3HAHUA MHPA, TOTOBHOCTH OCYHICCTBJIATH 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 cGhOpMHpPOBAaHBI TIO3HABATEIbHBIC YHUBEpPCAIbHBIE YyYeOHBIC JCHCTBUSA, KOMMYHHKATHBHBIC
yHHUBEpCalbHbIe Y4eOHbIE ICHCTBHSI, PETyISTUBHBIC YHHUBEpCAIbHBIE Y4eOHBIC JCWCTBHSI, COBMECTHAS
NeSATETLHOCTD.

Ilo3naBaTebHBbIE YHHBEPCAJIbHbIE YueOHbIE 1eHCTBUS

Ba3oBble JJornueckue neiicTBUA:

- BBISBIIATH U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH MAaTEeMAaTUYECKUX OOBEKTOB, MOHATHH,
OTHOIIECHUN MEeXAy NOHATUAMHU, (POPMYIHPOBATH ONpEAEICHUS TOHATUN, YCTAHABINBAThH CYIIECTBEHHBIN
MpHU3HAK KIaCCU(PUKAIIMU, OCHOBAHHUSI JIJIs1 00OOIICHUS U CPaBHEHUS, KPUTEPUU TIPOBOAMMOTO aHAIIN3A;

- BOCHPHUHHMATh, (QOPMYIUPOBAaTH U MPeoOpPa3OBBIBATH CYXKACHUA: YTBEpAUTENbHbIE U
OTpHUIIATENbHBIC, EANHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

- BBISBJIATE MATEMAaTHYECKUEC 3aKOHOMCPHOCTH, B3aUMOCBA3U U ITPOTHUBOPEYHA B (baKTaX, JaHHBbIX,
HAONIOJICHUSAX W YTBEPXKACHHSIX, TMpeAjaratb KPUTEPUU JUIS BBISIBICHHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUUIL;

- [ACJIaTb BbBIBOABI C HUCIHOJB30BAHUCM 3dKOHOB JIOTUKH, ACAYKTHBHBIX W HWHIAYKTHBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUECHHI 10 aHAJIOTHH;

- IMPOBOAUTL CAMOCTOSATCIIBHO JO0Ka3aTCJIbCTBA MATCMATHYCCKUX yTBep)K,Z[eHI/Iﬁ (HpHMbIG nu orT
MIPOTUBHOT0), BBICTpaWBaTh apryMEHTAlLlMIO, MPUBOAUTH MPUMEPHI U KOHTPHPUMEPHI, OOOCHOBBIBATH
CO6CTBCHHBI€ CYKACHUA U BBIBOJBI,

- BBIOMpaTh CMOCOO pemieHus1 ydeOHOHM 3ajavu (CpaBHHUBATh HECKOJIBKO BApHAHTOB PEIICHHUS,
BEIOMpATh HAHOOJIee OIXOSAIINN C YYETOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/ibcKue AeiCTBHA:

- HCIIONIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKHM HMHCTPYMEHT MO3HAHUA, (HOPMYIHPOBATH
BOIPOCHL, (PUKCUPYIOLIIE MPOTHUBOpPEUHE, MPodiieMy, yCTaHABIMBATh UICKOMOE U JaHHOe, (hOpMUPOBAThH
TUIIOTE3Y, apI'YMEHTHPOBATH CBOIO ITO3UIINIO, MHEHUE,

- MIPOBOJUTH CaMOCTOSITENILHO CIJITAHUPOBAHHBIN AKCIIEPUMEHT, HUCCIIEI0OBAaHUE 110 YCTAaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTa, SIBICHUS, IPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMHU, TIPOLIECCAMU;

- CaMOCTOSITeNTbHO (OPMYITUPOBATH OOOOIICHUS M BBIBOJBI IO pe3ylbTaTaM MPOBEIEHHOTO
HaONIO/IEHUs, UCCIIEIOBaHMsI, OLEHUBATh JOCTOBEPHOCTh IIOJYYEHHBIX pE3YyJIbTaTOB, BBIBOJAOB H
0000IIEeHHIT;

- MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MpPOIECCca, a TAKKe BBIIBUTaTh MPEATONOKEHHS O €ro
Pa3BUTHU B HOBBIX YCJIOBUSAX.

Padora ¢ unopmanmeii:

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

- BBI6I/IpaTB I/IH(I)OpMaLII/IIO N3 UCTOYHHUKOB Pa3JIMYHbIX TUIIOB, aHAJIU3UPOBATH, CUCTEMATU3UPOBATH
Y UHTEPIPETUPOBATh HH()OPMALIMIO PA3TUYHBIX BUJOB U (POPM MpeACTaBICHUS;

- CTPYKTYpHpOBaTh HH(DOpPMAIHIO, MPEACTABIATh €€ B Pa3iIMYHBIX (OpMax, HIUTFOCTPUPOBATH
rpaguIecKu;

- OIICHUBATh HAJEKHOCTh HH(OPMAITHH ITO CAMOCTOSTEIBHO CPOPMYITNPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKaTHBHBIE YyHUBEpPCcAIbHbIE YueOHbIE 1eiicCTBUS:

- BOCIIPpUHUMATDb U q)OpMyJII/IpOBaTB CYKIACHUA B COOTBCTCTBHUU C YCIOBUAMHU U LETIAMU O6H_ICHI/ISI,
SICHO, TOYHO, TPAaMOTHO BBbIpa)kaThb CBOIO TOYKY 3PEHHS B YCTHBIX M NMUCHBMEHHBIX TEKCTaX, JaBaTh
MOsICHCHUA IO X0y PCUICHHUA 3aJa4i, KOMMCHTUPOBATH HOJIy‘-ICHHBIﬁ PE3YIbTAaT,
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- B X0J1e 00CY>KJICHHUSI 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKAaeMOI TEMBI, TPOOJIEMBI, PEIIaeMO
3aJaud, BBICKA3bIBaTh WJCW, HAICJICHHBIE HAa IIOWCK pEIIeHHs, COMOCTaBJISATh CBOM CYXKICHUS C
CYXJICHUSIMH JPYTUX YYaCTHUKOB IMAJIOTa, OOHAPYKMBATh PA3IMUUE U CXOJICTBO MO3MIIUM, B KOPPEKTHOMN
dhopme hopMyITHpPOBATH PA3HOTIIACHS, CBOM BO3PAKECHHS;

- TpPENCTaBIATh pe3yJabTaThl pPEIICHHUs 3aJaud, SKCIEPUMEHTa, HCCIEJI0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMar BBICTYIJICHUS C Y4YETOM 3ajad MpEe3eHTAluud M OCOOEHHOCTEH
ayJIUTOPUH.

PeryasiTuBHBIC yHHBepcalbHbIe y4eOHbIe AelicTBUSA

Camoopranusaums:

- COCTABJIATH IIJIaH, AJITOPUTM PELICHUS 3a7a4H, BBIOUPATh CIOCOO peIIeHus ¢ y4ETOM UMEIOIUXCs
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH 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 pe3yibTaTa pelieHuss MaTeMaTUYeCKol 3a1auH;

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

- OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIEU U YCIOBUSAM, OOBSCHATh NPUUUHBI JOCTHXKEHUS WIH
HEIOCTHKEHHUS PE3YJIbTAaTOB JESTEIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTh:

- IOHUMATh U MCIIOJB30BaTh MPEUMYIIIECTBA KOMaHIHOW U MHIUBHUIyaJIbHON paOOThI IPU peIICHUH
y4eOHBIX 3aJay, IPUHUMATh LIEIb COBMECTHOM NIEATENBbHOCTH, MJIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM
paboThl, pactipeieNsTh BUIBI paboT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3YNbTaT paboThl, 0000I1aTh
MHEHHS HECKOJIbKUX JIIO/IEH;

- y4aCTBOBATh B IPYMIOBBIX (popmax paboTel (00Cyk1eH!s, 00OMEH MHEHHI, «MO3TOBBIE IITYPMBI»
U WHbIE), BBIIOJHATH CBOIO YacTh PabOThl U KOOPAMHHUPOBATH CBOM JIEHCTBHUSA C JPYT'MMH UJIECHAMHU
KOMaH/Ibl, OLICHUBATh KAaueCTBO CBOETO BKJIaZa B OOLIUI MPOIYKT MO KPUTEPHUSAM, CPOPMYIHPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJCHCTBUS.

IIpeameTHble pe3yabTaThl OCBOeHHs (enepanbHO paboueil mporpamMmbl IO MaTeMaTHKE
IIPEJCTABIICHBI 110 roJaM 00yueHHsI B PaMKax OTJIEJIbHBIX Y4eOHBIX KypCOB B COOTBETCTBYIOIIUX pa3ienax
HACTOAIIEH NpOrpaMMBbl.

IIpeaMeTHbIe pe3yabTaThl 0 MPeIMeTHOI 001acTH «MaTeMaTHKA» A0JKHbI 00eCIeYnBaTh:

[To yueOGHOMY TIpeameTy «MaTemaTuka (BKIIoUas pa3nensl «Anredpa v Hayajla MaTeMaTHIeCKOTO
aHamuza», «l'eomerpusi», «BepoaTrHocTh M craTHcTHKa») (YriyOleHHBIH ypOBEHb) TpeOOBaHMSA K
MIPEIMETHBIM PE3yJIbTaTaM OCBOCHHS YIIIyOJICHHOTO Kypca MaTeMaTHKH JOJDKHBI BKIIIOYATh TPEOOBAHUS K
pe3yabTaTaM OCBOECHHUs 0a30BOro Kypca M JOMOJHUTEIBHO OTPAXKAaTh:

1) ymeHue omepupoBaTh MOHATUSAMU: OINpPENEICHHE, AKCMOMa, TEOpEMa, CJIEICTBUE, CBOMCTBO,
IIPU3HAK, J10Ka3aTeJbCTBO, PABHOCWIbHBIE (DOPMYJIUPOBKH; YMEHHE (QOPMYIMPOBAaTH OOpaTHOE U
MIPOTHBOMOJIOXKHOE YTBEPXKACHUE, NPUBOAUTH MPHUMEPHl M KOHTPIPUMEPHI, HCIOJIb30BaTh METO]
MaTeMaTU4eCKOM MHAYKLUH; TPOBOUTH JI0Ka3aTeJIbHbIE PACCY)KICHHS MIPU PELICHUU 3a/1a4, OLICHUBATh
JOTHYECKYIO IPABUIIBHOCTD PACCYKICHUM;

2) yMeHME ONepupoBaTh NOHATHUAMM: MHOXECTBO, IIOAMHOXKECTBO, ONEpallMi HaJl MHO>KECTBaMH;
YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaTr AJisi ONMHCAHHs PEaNbHBIX MPOIECCOB U
SIBJICHUM, ¥ TP PELICHUHU 3aJ]ay, B TOM YHCJIe U3 JPYTUX y4eOHbIX IPEAMETOB;

3) yMeHue omepupoBaTh MOHATHAMU: rpad, CBA3HBIN Tpad, AepeBo, UKI, rpad HA IIOCKOCTH;
yMEHHUE 3a/laBaTh M ONMCHIBATh Ipadbl Pa3IUUYHBIMU CHOCOOAMM; MCIOJIb30BATh I'padbl MpPU pEIICHUU
3aza4;

4) ymeHue cBOOOJHO OINEPUPOBATH MOHATUSMH: COYETAHUE, IEPECTAHOBKA, YUCIIO COYETAHU,
YHCII0 IEPECTaHOBOK; OMHOM HbI0TOHA; yMEHHE MPUMEHSATh KOMOMHATOPHBIE (DaKTHI U PACCYKACHUS IS
peleHus 3aaay;

5) ymMeHHEe OonepHpoBaTh MOHSATHSIMHU: HATYPaJbHOE YHUCIIO, IEJI0€ YHCIO0, OCTATOK 10 MOMIYIIO,
palMOHATIbHOE YHUCIIO, MPPALUOHAIBHOE YHUCIO, MHOXECTBA HATYpalbHBIX, LENbIX, PAaLMOHAIbHBIX,
JCHCTBUTEIFHBIX YHCEN; YMEHHE MCIIOJIb30BaTh MPU3HAKU JIEIMMOCTH, HAUMEHBIINNA OOIIUI AeTUTENb U
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HauMeHblllee oluiee KpaTHoe, aJropuTM EBkinga mpu pemieHud 3ajad; 3HAKOMCTBO C Pa3iMYHBIMU
MO3UIIMOHHBIMHU CUCTEMaMU CUHCIICHHUS,

6) ymeHue CBOOOJHO ONEpUPOBATh MOHATUSAMHU: CTENEHb C LEJNbIM IIOKa3aTeleM, KOPEHb
HaTypaJIbHOM CTENeHM, CTENeHb C palUOHAJIBHBIM IIOKa3aTelieM, CTENeHb C JeHCTBUTEIbHBIM
(BelecTBEHHBIM) TTOKa3aTeNeM, JorapuM Yuciia, CHHYC, KOCHHYC ¥ TAaHT€HC MPOU3BOJIBHOTO YUCIIA;

7) yMeHHe ONepupoBaTh MOHATHIMH: TOXKIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHHUe, YpaBHEHHE,
HEPaBEHCTBO, CUCTEMa YPaBHEHUIH W HEPABEHCTB, PABHOCHIIBHOCTh YPAaBHEHH, HEPABEHCTB M CHUCTEM,
palyoHaibHbIE, UppalMOHATIbHBIE, MOKa3aTeNbHbIE, CTETECHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHE YPaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHE pPeIIaTh YpaBHEHUs, HEPAaBEHCTBA U
CUCTEMBI C TOMOUIbIO PA3IMYHBIX IPUEMOB; pEIIaTh YPaBHEHUSI, HEPABEHCTBA M CUCTEMBI C TapaMeTPOM;
NPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJIS PELICHUS MAaTeMaTHYeCKUX 3a4ad M 33734 U3
pa3IUYHBIX 00J1acTel HAYKU U PEATbHON KU3HH,

8) yMmeHHe CBOOOJHO OIEPUPOBATH MOHATHSAMM: Trpaduk QyHKIUM, oOpaTHas (yHKIHS,
KOMITO3UIUS (PYHKIMM, NuHeWHas (QyHKIUS, KBaapaTHuHas (QyHKIUS, cTeneHHas (QYHKUIUS C LEJIbIM
rokasareseM, TPHrOHOMETpHUYECKUe (PYHKINHU, 0OpaTHbIEC TPUTOHOMETPUYECKHE (PYHKITUH, TOKa3aTeIbHAS
u Jorapudmudeckas (QyHKIIUH; YMEHHE CTpOUTh Trpaduku (YHKIHH, BBIOJHATH NPEeoOpa3oBaHUS
rpaduKoB (yHKITHIA;

- YMEHHUE HCHOJb30BaTh Ipaduku (QYHKIHMA I U3y4eHHs MPOLECCOB M 3aBHUCUMOCTEH mpu
pelieHHH 3aJa4 W3 JPYrux Y4eOHBIX NPEJAMETOB M W3 peallbHOW KHU3HH; BBIpaXKaTh (GopMmyliaMu
3aBUCHUMOCTH MEKIy BETUUMHAMU;

- yMeHHE CBOOOJHO OINEpUPOBATh MOHATHSAMU: YETHOCTb (DYHKIUH, MEPUOAUYHOCTH (PYHKIIUH,
OTPAaHUYCHHOCTh ()YHKIIMH, MOHOTOHHOCTh (DYHKIIUH, SKCTPeMYM (YHKIIMU, HAUOOJIbIIIEE M HAUMEHBIIIEe
3Ha4YeHUs PYHKINU Ha IPOMEKYTKE; YMEHHE TIPOBOAMUTH UCCIEA0BaHHUE () YHKIINH;

- YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduku QyHKUMNA AJI pelieHus] ypaBHEHHM, HEPaBEHCTB U
3a/la4 ¢ TMapaMeTpaMu; M300paxaTh Ha KOOPAMHATHOW IJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

9) yMeHue CBOOOJHO OMEPUPOBATH TIOHATHUSAMHU: TIOCICIOBATEIBHOCT, apUMETHUSCKAS
mporpeccusi, reoMeTpudeckas nporpeccus, OECKOHEYHO YyObIBarolass reoMeTphYecKas IMpPOrpeccus;
YMEHUE 3a/1aBaTh MOCIICAOBATEILHOCTH, B TOM YHCIIE C TIOMOUIBIO PEKYPPEHTHBIX (hOpMyIT;

10) ymeHue onepupoBaTh MOHATUSMU: HEMIPEPHIBHOCTh (PYHKIIMU, aCUMITOTHI Tpaduka QyHKIHNH,
nepBas M BTOpas TNPOU3BOAHAA (PYHKIWH, TEOMETPHYECKHUH M (U3NUYECKUH CMBICT TPOU3BOTHOM,
nepBooOpasHas, OMpeesIeHHbI WHTerpaji; YMEHHE HaXOAWTh aCUMIITOTHI Tpaduka (QyHKUHU; YMEHHE
BBIYUCIISITH TPOU3BOJHBIE CYMMBI, IPOU3BEICHHS, YAaCTHOTO W KOMIIO3UIMM (DYHKIHHA, HAXOIUThH
ypaBHEHHUE KacaTelbHOH K rpaduKy GyHKIUY;

- YMEHHE WCIOJIB30BaTh MPOM3BOAHYIO JUISI HCCIeNOBaHMA (QYHKUUH, I HaXOXKICHUS
HAWTYYIIEro PEHIeHUs B MPHUKIAIHBIX, B TOM YHCIIE COIUAIbHO-OKOHOMUYECKUX U (PU3NYECKUX 3ajayax,
JUISL OTIPE/ICTICHUSI CKOPOCTH U YCKOPEHUS; HAXOAUTh TUIOIAAN U 00BEMBI (PUTYP C MOMOIIBIO HHTETPaa;
MIPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJEIUPOBAHHUSI C TOMOLILIO AU depeHIINaTbHBIX YPABHEHHUI;

11) ymenue onepupoBaTh NOHATUAMHU: KOMIUIEKCHOE UMCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YUCIIa,
MOJAYJb W apryMEHT KOMIUIEKCHOTO 4Yucia, ¢GopMma 3alucH KOMIUIEKCHBIX 4Hcen (TeoMeTpudeckas,
TPUTOHOMETpUYECKass W ainredpandeckas); YMETb IPOU3BOAUTH apU(PMETHUYECKHE JeHCTBUS C
KOMIUIEKCHBIMU YHCIIAMU; IPUBOIAUTH IPUMEPHI HCTIOIb30BAHMS KOMILJIEKCHBIX YHCET;

12) ymeHuwe CBOOOJHO ONEPHPOBATH TMOHATHAMHU: CpenHee apupMeTHYecKoe, MeanuaHa,
HauOoJblllee U HAaUMEHBIIIEEe 3HAYCHUsS, pa3Max, TUCHEepPCHUs, CTAaHAAPTHOE OTKJIOHEHUE JJIsi OMHCAHMS
YHCJIOBBIX JIaHHBIX; YMEHHE HCCIIE[IOBaTh CTAaTUCTUYECKUE JAHHbIE, B TOM 4YHCIE C MPUMEHEHHEM
rpadUyecKux METOAOB U AJIEKTPOHHBIX CPEACTB; rpauecKu UCCIeI0BaTh COBMECTHBIE HAOIIOACHUS C
IIOMOILBIO AarpaMM pacCEUBaHMs U IMHEWHON PErpeccuu;

13) yMeHue HaXOAWTh BEPOSTHOCTU COOBITUHA C UCHOJIB30BaHHWEM TpadUUYECKUX METOJIO0B;
MPUMEHSATH Ul peUIeHUs 33134 (pOpMyIIbl CIOKEHUS M YMHOXKEHHUS BEPOATHOCTEH, (OpMyy HOTHOMH
BeposaTHOCTH, (hopmyny bepuymnn, komOuHaTopHbIe (GakThl U (POPMYIBI; OIEHUBATH BEPOSTHOCTU
pEaIbHBIX COOBITHI; yMEHHME ONEpUpOBaTh MOHATUSAMU: CiydailHass BeJIMYMHA, pacIlpeieieHue
BEPOATHOCTEH, MaTeMaTHYeCKOe OXKHUIAHUE, IUCIEpCHs M CTaHJapTHOE OTKIOHEHHE CIy4YalHOM
BEJIMYMHBL, (QYHKUUU pACHpENeeHHUs] U IJIOTHOCTH PAaBHOMEPHOTO, MOKA3aTE€IbHOTO U HOPMAaJIbHOIO
pacmipeiefieHuil; yMEHHE HCIOJb30BaTh CBOWCTBA HM3YyUYEHHBIX PACHpPENCNICHUN I pelleHus 3a7ady;

7



3HAKOMCTBO C MOHATHSIMH: 3aKOH OOJIBIINX Yuceil, METO/bI BI)I60pO‘~IHI)IX HCCHGI[OB&HHﬁ; YMCHHC
MIPUBOJUTH NPUMEPEI ITPOABICHUA 3aKOHA OOJIBIINX YHUCET B IPpUPOAHBIX U 06H1€CTB€HHBIX SIBJICHUSX

14) ymeHnue cBOOOTHO ONEPUPOBATH MOHATHSIMH: TOYKa, MpsAMasi, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IJIOCKUI yroj, ABYTPAHHBIN YTOJ, TPEXTPAHHBIN yroJ, NEPECEKAIOIINECs, MApATIIEIbHbIE U
CKPEIMBAOIINECS MPSMBIE, TAPALIETBHOCTh U MEPIEHIUKYIISIPHOCTD MIPSIMBIX U ITIOCKOCTEH, Yol MeXKIY
MPSAMBIMH, YTOJI MEXKY NPSIMOU MU INTIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMHU; YMEHHE HCIIOJIB30BaTh MPU
pelIeHnH 3a7jad U3ydeHHbIe (DaKThl U TEOPEMBI IUIAHUMETPHH;, YMEHUE OLEHUBATh Pa3Mepbl 0OBEKTOB B
OKpY)KaIOIlleM MHUpPE; yYMEHHE OIEepUPOBATh TMOHATUSMHU: MHOTOTPAHHUK, CEUYEHHWE MHOTOIPaHHHUKA,
MPaBUJIBHBII MHOTOTPaHHMK, NMPHU3Ma, MUpaMuaa, Gurypa U NOBEPXHOCTh BpallleHUs, LIUIHMHIp, KOHYC,
uap, cdepa, pazBepTKa HOBEPXHOCTH, CEUYEHUSI KOHYCa U IWINHIPA, apajuleNIbHbIe OCU WK OCHOBAHUIO,
CeUeHHE IIapa, TUIOCKOCTh, Kacaromiascs cdepsl, NUIUHApPA, KOHYCAa, yMEHHE CTPOHWTH CEUYCHHUE
MHOTOTpaHHHKa, N300pakaTb MHOTOTPAHHUKH, (QUTYpbl U MOBEPXHOCTU BPAIICHUS, UX CEYCHUS, B TOM
YHcae C TOMOUIBIO 3JIEKTPOHHBIX CPEICTB; YMEHHE INPHUMEHSATh CBOHCTBA T€OMETPHUYECKUX (UTYP,
CaMOCTOSITENIbHO (hOPMYIHUPOBATh ONPEAENeHUS U3y4aeMbIX (GUTYp, BBIIBUTaTh TUIIOTE3bl O CBOMCTBAX U
MPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH MJIM ONPOBEpPraTh HX; YMEHHE MPOBOJIUTH
Kkiaccupukannoo ¢GuUryp MO pazIUYHBIM [PU3HAKaM, BBINOJIHATH HEOOXOAUMBIE JIOMOJHUTEIbHbIE
MTOCTPOCHHSI,

15) ymMeHune cBOOOIHO ONEPUPOBATH MOHATHUSIMH: IUIOMIAAb (GUTYpPHI, 00beM (PUTYpPBHI, BETHYMHA
yrjia, pacCTOAHUE OT TOYKH 10 INIOCKOCTH, PACCTOSHUE MEXKAY IPAMBIMH, PAaCCTOSHHE MEXKIY
IUIOCKOCTSIMU, TUIOHIaAb Cephl, IUIONIalb TOBEPXHOCTH MUPAMHUIBI, TIPU3MBI, KOHYCA, IIMINHIPA, 00BEM
Ky0a, MpsIMOYroJbHOTO Mapajulelenunesna, MUpaMuibl, MPU3Mbl, [WIMHIApPA, KOHYca, IIapa; yMEHUe
HaxO0JIUTh OTHOIIICHHE 00HEMOB TIOIOOHBIX QUTYP;

16) ymenue cB0OOIHO ONIEpUPOBATH MOHATUAMU: ABMXKEHHE, APAIICIbHBINA TEPEHOC, CUMMETPHS
Ha TJIOCKOCTH M B TMPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MOA00us, MOAOOHBIE (UTYPHI, YMEHHE
pacrio3HaBaTh paBHbIE M MOJ00HBIE (PUTYPHI, B TOM YHUCIIE B IPUPOAE, HCKYCCTBE, apXUTEKTYpE; YMEHUE
WCIOJIb30BaTh T€OMETPUUYECKHE OTHOIICHUS, HAXOIUTh TEOMETPHUYECKHE BEIWYMHBI (AJUHA, Yrodi,
TUI0Ia b, 00BEM) TIPU PEIICHUH 3a/1a4 U3 APYTUX yYEOHBIX MPEAMETOB U U3 PEaIbHON )KU3HH;

17) ymenue cBOOOJHO ONMEpPUPOBATH MOHATUSAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIWHAT, BEKTOD,
KOOPJIWHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB, TNPOM3BEJCHHE BEKTOpa HA YHCIIO,
pasjoKeHue BEeKTopa Mo 0a3ucy, CKaJIspHOE NMPOU3BEACHHE, BEKTOPHOE MPOM3BEICHHE, YToJl MEXKIY
BCKTOpaMu; YMCHHUC HUCIIOJIb30BaTh BGKTOpHBIfI u KOOp[[I/IHaTHbe/'I MCTO AJid pCIICHUSA ICOMETPHUYICCKUX
3a/1a4 ¥ 33/1a4 IpYruxX y4eOHbIX MPEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpula 2x2 u 3x3, onpeaenuTenb
MAaTpPHIIbI, TEOMETPUICCKHI CMBICIT OTIPEACITUTEIIS,

18) ymeHue MoenupoBaTh peajibHble CUTYyallMH Ha SI3bIKE MAaTEeMAaTHUKH; COCTABIIATH BBIPAKCHHUS,
yYpaBHEHUsS, HEPABEHCTBA M WX CHCTEMBI IO YCIIOBHUIO 3aJa4d, HCCICIOBATh IOCTPOCHHBIE MOICIU C
WCIONIb30BaHUWEM  ammapata anreOpbl, HHTEPIPETUPOBATH  MOJIYYCHHBIM  pe3ylbTaT; CTPOUTH
MaTeMaTUICCKHUEC MOJCIIN C MMOMOIINBIO TCOMETPUICCKUX HOHATHUHU U BCJIMYMH, pC€IIATh CBA3aHHLIC C HUMU
MPaKTHYECKHE 3a7a4; COCTABIATH BEPOSTHOCTHYIO MOJIEb U HHTEPIIPETUPOBATH OTyUYECHHBIN PE3yNbTaT;
pemiats TMpUKIAJHbIC 3aJadd CPEICTBAMH MAaTEMAaTHYECKOTO aHalin3a, B TOM YHCIE COIUAIBHO-
SKOHOMMYECKOTO U (PU3UUECKOTO XapaKTepa;

19) ymenue BbIOWpATh MOAXOMASIIUNA METOA IS DPEIICHUS 3aJaud; MOHUMAHUE 3HAYMMOCTH
MaTEeMaTHKU B W3YYCHHH MPUPOJIHBIX M OOILIECTBEHHBIX IMPOILIECCOB U SIBJICHHI;, YMEHHE PaclO3HaBaTh
MPOABJICHUC 3aKOHOB MAaTEMATUKHN B UCKYCCTBC, YMCHUC IPUBOAUTH HPUMEPLI MATEMATUICCKHUX OTKpI)ITI/II\/JI
POCCUICKOIN 1 MUPOBOW MaTeMaTHUECKON HAYKH.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI

2.1. O0beM yueOHOI IMCUMIIMHBI M BHABI Y4eOHO#l padoThl

Bun yueOHoit padoThl O0bem B yacax
Teoperrueckoe 00yueHUE 124 gaca
[IpakTudeckue u 1a00paTOpHBIC 3aHATHS 94 yaca
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 GQYHKLIMM, OPOMEXYTKM 3HAKONOCTOSHCTBA; 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 MUHMUMYMbI (DYHKLUHU, HauOoOJIblllee 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 ONPEEIICHNUE U CBOWCTBA CTENEHHU C LIEJIBIM I10KA3aTeIEM;

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 CUMBOJIMYECKON (hOpME M MCIOIB30BaTh CBOMCTBA KOPHS
n-0O# CTETeHH JUIsl TpeoOpa30BaHUs BhIPAKEHHIH.

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

10

OK 01, OK 02,
OK 04

Tema 4. IToxa3zarenbHas

pyHxkums.
Iloka3aTeabHbIC YPABHEHUSA

DopMynupoOBaTh ONMpEACICHUE CTEIICHU C PAIMOHATBLHBIM [TOKA3aTEIeM.

BoimonusaTe mpeoOpa3oBaHMsS — YUCIOBBIX  BBIPAKEHUH, COAEPHKAIUX CTENEHH C
paIrioHATBHBIM TTOKA3aTeIIeM.

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

HaxoauTe penieHnst noka3aTeabHbIX YPaBHEHH

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 Ui PEIICHHS
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 olpeneneHus CMHyca, KOCUHYCa, TAHT'€HCA U KOTaHT'€HCa YMCIOBOIO apryMEHTa; a
TaKK€ AapKCHHyCa, AapKKOCHHyca U apKTaHreHca uwucia. [IpuMeHSTh OCHOBHBIE
TPUTOHOMETpUYECKHE POPMYIIbI AJisl TPeoOpa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAXKEHUH.
[Ipumensitb  (opMynbl  TPUTOHOMETPUM  JUIsl  PEIIEHUS  OCHOBHBIX  THIIOB
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 OrpaHMYeHHOCTh. [lonydats npeacraBinenue oo
OCHOBHBIX UJIEAX aHAIN3a OECKOHEUHO MaJIbIX.

HaBatb ompeneneHre apuMETHUUECKOW W TEOMETPUUYECKOW mporpeccuu. Jloka3wiBaTh
CBOWCTBA apHU(PMETUUYECKOH U TEOMETPUUYECKOW MPOTPECcCHH, HAXOIUTh CYMMY YJICHOB
IOpOTrpecCUr, a TaKXkKe CyMMY WIEHOB OECKOHEUHO YOBIBAIOLIEH TIe€OMEeTpUYECKOM
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
NOHATUSAMM: TIepBas W BTOpas NPOU3BOJAHBIE (DYHKUMHM; NOHUMATh (QUIMUECKUH 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 3aa4.
[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 KOMMOZUIUK (DYHKIIMH C MOMOIIBIO AJEMEHTAPHOTO HUCCIICAOBAHHS 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 HAaUOOJIbIIIee U HANMEHbIIIee 3HAUCHUS (PyHKIUU

HENpPEpPHIBHONW Ha OTpe3Ke; CTPOUTh rpaduku (yHKIUI Ha OCHOBaHHHM MPOBEAEHHOTO

UCCIJIEJOBAHMSI.

Hcnonp30BaTh MPOU3BOIHYIO U HAXOXKICHHUS HAWIYYIIEro pPelleHus B MPUKIATHBIX, B

TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX, 3a/1a4ax, JUIsl ONPEEIICHNUs CKOPOCTH U YCKOPEHUS

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

MIPOU3BOJIHOM B PA3JIMYHBIX OTPACISAX 3HAHUU
Tema 11. IlepBoodpa3znasi m | OnepupoBaTh NOHATHAMM: IepBooOpa3Hass M omnpeaenaEHHbld 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 ypaBHeHUH. [lomydats mnpeacTaBieHHe O 3HAYCHWH BBEICHUS

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.
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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. 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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