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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 — CITIO) 23.02.07 Texnuyeckoe oOCTy>KUBaHHUE W PEMOHT JIBUTATEJICH, CUCTEM W
arperaToB aBTOMOOMIIEH.

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 - [ITICC3) no cnienuanbHOCTH cpeaHero npodeccrnonansHoro oopazosanus 23.02.07 Texuuueckoe
00CITy’)KUBaHHE U PEMOHT JIBUTaTeJIel, CHCTEM U arperaToB aBTOMOOUIICH.

1.2. MecTo y4eOHOro nnpeaMera B CTPYKType 00pa3oBaTeIbHOM MPOrpaMMbl

B cootBerctBUN ¢ DenepanabHbIM T'OCYJApCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM CPETHETO
o01iero oopazoBanus yueOHbIN npeaMeT «MaTreMaTHKa 1 Hayalla MaTeMaTHIeCKOTr0 aHaIn3a, TeOMETPHSDY
BXOJUT B IPEAMETHYIO 001acTh «MaTemaTuka 1 UH(QOpMaTHKay» U SIBIIETCS 00513aTENIbHBIM JUISl U3yUEHHUS.
Conepxxanne ydebHoOro mpeamera «MaTemaTHka M Hadajla MaTeMaTHMYECKOI'O aHallM3a, TeOMETPUs»,
npeAcTaBieHHoe B paboueit mporpamme, cooTBeTcTBYeT @I'OC COO, ¢ yuyeToM MpUMEPHOW OCHOBHOM
o0pa3oBaTeNbHON MpOrpaMMe CpenHero oobmero oOpa3oBaHus. YUYEOHBIM IJIAHOM MO CHEIHMAIbHOCTH
23.02.07 TexHuuyeckoe OOCITy)KMBAaHHWE U PEMOHT ABUTaTelei, CHCTEM M arperaroB aBTOMOOWIIEH Ha
n3ydyeHue MareMaTHKH W Hayajla MaTEeMaTHYeCKOro aHalu3a, FeOMETPUU Ha NPOPHILHOM YpOBHE
otBoautca 340 yacos.

1.3. Ilnanupyemsle pe3yJbTaThl OCBOCHHS Y4eOHOI0 MpeaMera

1.3.1. JInuHOCTHBIE Pe3yabTATHI

1) rpaxaaHCKOro BOCIHUTAHMSA:

c(OPMHPOBAHHOCTh TPAXKIAHCKOW MO3UIMHU OOYYAIOLIEToCs KaK aKTUBHOTO M OTBETCTBEHHOTO
YjleHa POCCUHCKOro OOLIECTBa, MPEICTABICHHE O MaTeMaTHYECKUX OCHOBaX (YHKLMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYP, SBJICHUHN, IPOIIETyp IPaXkIaHCKOTO 001IecTBa (BEIOOPHI, ONIPOCHI U IPYTOE), yMEHUE
B3aMMO/ICHICTBOBATh C COLMAIBHBIMU MHCTUTYTaMH B COOTBETCTBUU € UX (DYHKIMSAMHU U Ha3HAYCHUEM;

2) NaTPMOTHYECKOr0 BOCIIMTAHMA:

C()OPMHUPOBAHHOCTh POCCHUMCKON TIpakJaHCKOW MJIEHTUYHOCTH, YB@)KEHUS K IPOLUIOMY H
HACTOSIIEMY POCCHMCKOM MAaTE€MAaTHKH, LEHHOCTHOE OTHOLICHHWE K JOCTHUXKEHUSM POCCUHCKHUX
MaTEeMaTUKOB M POCCHMCKONW MaTEMaTHYECKOM IIKOJBI, MCIOIb30BAaHUE JTUX NOCTHKEHUH B IPYTUX
HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH;

3) AYyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUA:

OCO3HaHME JYXOBHBIX IICHHOCTEH pPOCCHHCKOro Hapoaa, c(HOPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHMsI, STUYECKOrO IMOBEACHMS, CBA3aHHOIO C IMPAKTUYECKUM NPUMEHEHHEM IOCTHKEHUN HAYKH U
JeSITeTbHOCTBIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIJA B IOCTPOCHHUE YCTOWYMBOTO OyIyIIEero;

4) 3CTeTHYEeCKOr0 BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKJIIOYas 3CTETUKY MaTEMaTHUECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 33aJa4, PeIIeHHH, pacCyXIeH!H, BOCIPUUMYHUBOCTh K MATEMaTUUECKUM aCIEKTaM pa3iIMYHbIX
BUJIOB HCKYCCTBA;

5) ¢usnyeckoro BoCHUTAHUA:

c(OPMHPOBAHHOCTh YMEHHUS NPUMEHSATh MAaTEMaTHYeCKHE 3HAHUS B HMHTEpecax 3JI0pOBOTO U
6e3onmacHoro oOpasza H3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE IUTAHME,
cOaaHCUPOBAHHBIA PEXUM 3aHIATUW M OTAbIXa, peryispHas (u3nueckas akTUBHOCTbH), (pU3MUECKoe
COBEPUICHCTBOBAHUE IIPH 3aHATUAX CIIOPTUBHO-0340POBUTEIBHON JEATEIBHOCTHIO;

6) TpyYF0BOro BOCIIMTAHUSA:

TOTOBHOCTb K TPYIy, OCO3HAHHWE LIEHHOCTH TPYIOIIOOMs, HHTEpEeC K paszIuyHbIM cdepam
poheCCHOHATIBHOMN IEATENIbHOCTH, CBI3aHHBIM C MAaTEMAaTHKOW U €€ MPUIOKECHUSIMHU, YMEHHE COBEPILATh
OCO3HaHHBIN BEIOOD Oyny1Iell npodeccuu U peaan30BbIBaTh COOCTBEHHbIE ) KU3HEHHBIE IIJIaHbl, TOTOBHOCTb
U CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHMIO M CaMOOOPa30BAaHUIO HA MPOTSDKEHUH BCEH YKHM3HH,
TOTOBHOCTb K aKTUBHOMY YYaCTHIO B PEIICHUU NPAKTUYECKUX 3a1a4 MaTEMATUYECKOM HaIIpaBIEHHOCTH;

7) JKOJOTrMYeCKOro BOCIIMTAHUSN:

Cc(OPMHUPOBAHHOCTh HKOJIOTUUECKOM KYJIbTYpPbl, TIOHUMAaHUE BIUSHUSA COLUAIBHO-3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHME NPUPOJHOM M COLMAIbHOM Cpenbl, OCO3HAaHWE TIJI00AJbHOIO XapakTepa
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9KOJIOTMYECKUX MpoOJieM, OpUEHTalus Ha IPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM 71 peleHus 3ajad B
o0JjacT OKpy»Karollen cpeibl, MIaHUPOBAHUE MOCTYINKOB M OLIEHKH X BO3MOXKHBIX MOCIEACTBUM IS
OKpY>KaroIIe! Cpebl;

8) 1eHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 001IIECTBEHHOU MTPaKTUKH, TOHUMAaHUE MaTeMaTHYEeCKON HayKH Kak c(epbl YeIIOBEUECKON e TEIbHOCTH,
STanoB €€ pa3BUTHS M 3HAUMMOCTU I Pa3BUTHUSI LUBWIM3ALUHU, OBJAJICHUE SI3bIKOM MAaTEMaTUKHU U
MaTeMaTHYeCKON KyJIbTYpOH KaK CPEeICTBOM IO3HAHMS MHPA, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U
HCCIIEI0BATENBCKYIO JESITENbHOCTh HHANBUAYAIbHO U B TPYIIIIE.

1.3.2. MeTanpeaMeTHbIE Pe3yJIbTATHI J0JKHBI OTPAKATD:

B pesynbraTe u3yueHus MaTeMaTHKH Ha YPOBHE CPEIHEro 00Iero oopazoBaHus y 00y4daronierocs
OyayT cdopMupoBaHbl MO3HABaTENIbHbIE YHUBEpCAJIbHbIE Y4eOHble [eHWCTBUSA, KOMMYHHMKATHBHBIC
YHUBEpCaJbHbIC y4eOHbIC JEHCTBHS, PEryJIATUBHBbIC YHHBEpCAJIbHbIC Y4eOHbIE ICHCTBUS, COBMECTHAs
NeSITeNIbHOCTbD.

ITo3naBaTebHBIE YHHBepcaJIbHbIe YueOHbIe e CTBUS

Ba3zoBble Jioruyeckue aeiicTBUs:

- BBISIBJIITD U XapaKTEpPH30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEeMaTHUYECKUX OOBEKTOB, MOHATHH,
OTHOIIICHUN MEXAYy NOHATUAMHU, (POPMYIHPOBATH ONpEAEICHUS TOHATUN, YCTaHABIUBATh CYIIECTBEHHBIH
MPU3HAK KiacCU(UKaLU, OCHOBAHUS U1 0000IIEHUsI M CPABHEHUS, KPUTEPUH MPOBOAUMOTO aHAIIN3A;

- BOCHOPHUHHMATh, (QOPMYIUPOBATH M MPeoOpPa3OBbIBATH CYXKACHUA: YTBEpAUTENbHbIE U
OTpHLIATENIbHBIC, €TUHIUYHBIE, YACTHBIE U 00ILUE, YCIOBHEIC,

- BBISIBJIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNs B paKTax, JaHHbBIX,
HAONIOJICHUSAX W YTBEPXKACHHSIX, TMpeAaratb KPUTCPUU JUIS BBISIBICHHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUUIL;

- JenaTb BBIBOJBl C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKM, JEAYKTUBHBIX M HHJYKTUBHBIX
YMO3aKIIOUEeHUH, YMO3aKIIOUEeHUH 110 aHAJIOTUH;

- MPOBOJUTH CAaMOCTOSITENIBHO J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKAECHUN (MpsSMbIE U OT
MIPOTUBHOT0), BBICTpaMBaTh apryMEHTALlMIO, MPUBOAUTH NMPUMEPHI U KOHTPHPUMEPHI, O0OOCHOBBIBATH
COOCTBEHHBIE CYKIEHUS U BBIBOJbI;

- BbIOMpaTh croco0 pemnieHus yueOHOW 3ajqaud (CpaBHHMBATh HECKOJIBKO BapHAHTOB pELICHMUS,
BBIOMPATh HaNOOJIEe TOIXOMAIINNA C YIETOM CAMOCTOSATENIBHO BBIACTICHHBIX KPUTEPUEB).

Ba3zoBrble ucciaenoBarehLCcKue AeiCTBHSA:

- HCIIONIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKHM HMHCTPYMEHT MO3HAHUA, (HOPMYIHPOBATH
BOMPOCHI, (PUKCUPYIOIINE MPOTUBOpEUne, MpodiieMy, YCTaHaBIMBAaTh UCKOMOE U JAaHHOE, (OPMUPOBATH
TUIOTE3Y, aprYMEHTHUPOBATh CBOIO MO3UIINIO0, MHEHHUE;

- MIPOBOAUTH CaMOCTOSITENILHO CIJITAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEI0BAHUE 110 YCTAHOBIICHUIO
0COOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SIBICHUS, IPOLECCa, BBIABICHHIO 3aBUCHMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMHU, TIPOLIECCAMU;

- CaMOCTOSITETIBbHO (OPMYJIHPOBATH OOOOLICHHS W BBIBOJBI IO pe3yiabTaTaM MpPOBEAEHHOTO
HaONIO/IEHUS, UCCIICOBAHMsI, OILEHUBATh JOCTOBEPHOCTh IOJMYYEHHBIX pE3yJIbTaTOB, BBIBOJAOB H
00001IIeHNIT;

- MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKe BBIIBUTaTh MPEAINOJIOKEHHUS O €ro
Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Padora ¢ undopmanmeii:

- BBIBJIATH JeQUUIMTH MHPOPMALWHU, NAHHBIX, HEOOXOIMUMBIX UIsI OTBETa HAa BOIPOC M JUIA
peleHus 3a7a4u;

- BBIOMpaTh HHGOPMAIIHIO U3 UICTOYHUKOB Pa3IMYHBIX THIIOB, aHAIM3UPOBAThH, CUCTEMATH3HUPOBATh
Y MHTEPIPETUPOBATh HH(DOPMALIMIO PA3TUYHBIX BUJOB U (POPM MpeACTaBICHUS;

- CTPYKTYpHpOBaTh HH(OpMAIUIO, MPEACTABIATh €€ B pa3ziuyHbIX (hopMax, WLIFOCTPHPOBATH
rpauvecKu;

- OIICHUBATh HAJEKHOCTh HH(OPMAITHH ITO CAMOCTOATEINBHO CPOPMYITNPOBAHHBIM KPUTEPHUSIM.

KoMMmyHnKaTuBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

- BOCIIpUHUMATh U (OPMYJIUPOBATh CYXJACHUS B COOTBETCTBUU C YCIOBUSIMHU U LIEISIMU OOLICHMUS,
SICHO, TOYHO, TPAMOTHO BBbIpa)kaThb CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y pPELIeHHMs 3a/1a4l, KOMMEHTUPOBATh NOJyUYEHHBINA Pe3yJbTaT;
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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, OOHAPYKUBATh PA3IMUUE U CXOJICTBO MO3HILIUH, B KOPPEKTHOM
dhopme hopMyITHpPOBATH PA3HOTIIACHS, CBOM BO3PAKECHHS;

- TpPENCTaBIATh pe3yJabTaThl pPEIICHHUs 3aJaud, SKCIEPUMEHTa, HCCIEJI0BaHMs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (opMar BBICTYIJICHUS C YYETOM 3ajad MPE3eHTAllud M OCOOEHHOCTEH
ayJIUTOPUH.

PeryasiTuBHBIe yHHBepcalbHbIe Y4eOHbIe AelicTBUSA

Camoopranusauus:

- COCTABJIATH IIJIaH, AITOPUTM PELICHUS 3a7a4H, BBIOUPaTh CIOCOO pelIeHus ¢ y4ETOM UMEIOIUXCs
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C
y4€TOM HOBOM MHGOpPMAITIH.

CaMOKOHTPOJIb:

- BJIaJCTh HABBIKAMH IIO3HABATENBHOM pe(IEKCHM KaK OCO3HAHHUS COBEPIIAEMBIX NEHCTBUH U
MBICIIMTENBHBIX MPOLECCOB, HMX pPE3yJbTaTOB, BIAAETh CHOCOOAMH CaMOIPOBEPKH, CaAMOKOHTPOJIS
Iporecca 1 pe3yibTara pelleHusl MaTeMaTUYeCKot 3a1auH;

- IPEABUJETH TPYTHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IPU PEIICHUH 3a/1a41, BHOCUTH KOPPEKTUBBI
B JEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HANJEHHBIX OIIMOOK, BBISBIEHHBIX
TPYIHOCTEMN;

- OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LEJIU U YCIOBHIM, OOBSICHATh IPUUUHBI JOCTHXKEHUS WIH
HEIOCTHKEHHUS PE3YIbTAaTOB JESITEIbHOCTH, HAXOUTh OIIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTh:

- IOHUMATh U MCIIOJIB30BaTh MPEUMYIIIECTBA KOMaHIHOW U MHIUBHUIyaJIbHON paOOThI IPU peIICHUH
y4eOHBIX 3ajay, IPUHUMATh LIEIb COBMECTHOM JIEATENBbHOCTH, IJIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM
paboThI, pactipeiesTh BUIBI paboT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC U PE3yNbTaT paboThl, 00001IaTh
MHEHHMS HECKOJIbKUX JIIO/IEH;

- y4aCTBOBATh B IPYMIOBBIX (popmax paboTel (00Cyk1eH!s, 00OMEH MHEHHI, «MO3TOBBIC IITYPMBI»
U WHbIE), BBIIOJIHATH CBOIO YacTh PabOThl M KOOPJAMHHUPOBATH CBOM JEHCTBUSA C JPYTMMH UJICHAMHU
KOMaH/Ibl, OLICHUBATh KaueCTBO CBOETO BKJIaZa B OOLIUI MPOIYKT MO KPUTEPHUSIM, CPOPMYIHPOBAHHBIM
YYaCTHHKaMHU B3aUMOJECHCTBUS.

IIpeameTHble pe3yabTaThl OCBOeHHs (enepanbHO paboueil mporpamMMmbl 1O MaTeMaTHKE
IIPEJCTABIICHBI 110 roJaM 00yueHHsI B paMKax OTJIEJIbHBIX Y4eOHBIX KypCOB B COOTBETCTBYIOIIUX pa3ienax
HACTOSIIEH IpOrpaMMBbl.

IIpeaMeTHbIe pe3yabTaThl O MPeIMeTHOI 00acTH «MaTeMaTHKA» A0JKHBI 00ecIeYnBaTh:

[To yueOGHOMY TIpeameTy «MaTemaTuka (BKIIoUas pa3nensl «Anredpa v Hayajla MaTeMaTHIeCKOTO
aHamuza», «l'eomerpusi», «BepoaTrHocTh M craTHcTHKa») (YriyOleHHBIH ypOBEHb) TpeOOBaHMSA K
MPEMETHBIM PE3yJIbTaTaM OCBOCHHS yrIIyOJEHHOTO Kypca MaTeMaTHKH JOJDKHBI BKITIOUATh TPEOOBAHUS K
pe3yabTaTaM OCBOECHHUs 0a30BOro Kypca M JOTOJHUTEIbHO OTPAXKaTh:

1) ymeHue omepupoBaTh MOHATUSAMU: OINpPENEICHHE, AKCMOMa, TEOpEMa, CJIEICTBUE, CBOMCTBO,
IIPU3HAK, J10Ka3aTeJbCTBO, PABHOCWIbHBIE (DOPMYJIUPOBKH; YMEHHE (QOPMYIMPOBAaTH OOpaTHOE U
MIPOTHBOMOJIOXKHOE YTBEpXKICHUE, NPUBOAUTH MPHUMEPHl M KOHTPIPUMEPHI, HCIIOIb30BaTh METO]
MaTeMaTU4eCKOM MHAYKLUH; TPOBOUTH JI0Ka3aTeJIbHbIE PACCY)KICHHS MIPU PELICHUU 3a/1a4, OLICHUBATh
JOTHYECKYIO IPABUIIBHOCTD PACCYKICHUM;

2) yMeHHEe ONepupoBaTh NOHATUSIMH: MHOXECTBO, IIOJMHOXKECTBO, ONEPALlMM HaJl MHOXKECTBAMH;
YMEHHUE HCIIONIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapaTr AJisi ONMHCAHHs PEaNbHBIX MPOIECCOB U
SIBJICHUM, ¥ TP PELLICHUHU 3aj]ay, B TOM YHCJIE U3 JPYTUX y4eOHbIX IPEAMETOB;

3) yMeHue omepupoBaTh MOHATUAMU: rpad), CBA3HBIA Trpad, AepeBo, MUK, rpad HA MIOCKOCTH;
yYMEHHUE 3a/laBaTh M OMMCHIBATh Ipadbl pasIMUHbBIMU CHOCOOAMH; HUCHOJIB30BATh Ipadbl NpU pPELICHUU
3aza4;

4) ymeHue cBOOOJHO OINEPUPOBATH MOHATUSAMH: COUYETAHUE, IEPECTAaHOBKA, YUCIIO COYETaHU,
YHCII0 IEPECTaHOBOK; OMHOM HBIOTOHA; yMEHHE MPUMEHATh KOMOMHATOPHBIE (DaKThI U PACCYHKACHUS IS
peleHus 3aaady;

5) ymMeHHEe OnepHpoBaTh MOHSATHSIMHU: HATYPaJbHOE YHUCIIO, IEJI0€ YHCIO0, OCTATOK 10 MOIYIIO,
palMOHAJIbHOE YHCIIO, MPPALUOHAIBHOE YHUCIO, MHOXECTBA HATYpallbHBIX, LENbIX, PAaLMOHAIbHBIX,
JCHCTBUTEIBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh MPU3HAKU JIEIMMOCTH, HAMMEHBIINN OOIIUIl AeTUTEIh U
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HaMMEHbIIee O0Iee KpaTHOE, arOpUTM EBKIMIa TpH peHIeHUH 3ajad; 3HAKOMCTBO C pa3IMYHBIMHU
MO3UIIMOHHBIMHA CUCTEMaMH CUHCIICHHUS;

6) ymeHue CBOOOJHO ONEpUPOBATh MOHATUSAMHU: CTENEHb C LEJNbIM IIOKa3aTeleM, KOPEHb
HATYpaJbHOH CTENEHH, CTENeHb C pAlWOHAJIBHBIM TIOKa3aTeleM, CTENeHb C JACHCTBUTEIHHBIM
(BelecTBEHHBIM) TTOKa3aTeNeM, JorapuM Yuciia, CHHYC, KOCHHYC ¥ TAaHT€HC MPOU3BOJIBHOTO YUCIIA;

7) yMEHHUE OIEepHUpOBaTh MOHATUSMH: TOXIECTBO, TOXICCTBEHHOE NpeoOpa3oBaHUe, YpaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPaBHEHUI M HEPABEHCTB, PAaBHOCHIIBHOCTh YPAaBHEHUH, HEPABEHCTB U CHUCTEM,
palyoHaibHbIE, UppalMOHATIbHBIE, MOKa3aTeNbHbIE, CTETECHHBIE, norapudmuyeckue,
TPUTOHOMETPUYECKHE YPaBHEHUS, HEPABEHCTBA U CUCTEMbI; YMEHHE pPeIIaTh YpaBHEHUs, HEPAaBEHCTBA U
CUCTEMBI C TOMONIbIO PA3IMYHBIX IPUEMOB; PEIllaTh YPaBHEHUSI, HEPABEHCTBA M CHCTEMBI C TapaMeTpOM;
NPUMEHATh YPAaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJIS PELICHUS MAaTeMaTHYeCKUX 3a4ad M 33734 U3
pa3IUYHBIX 00J1acTel HAYKU U PEATbHON KU3HH,

8) yMmeHHe CBOOOJHO ONEPUPOBATH MOHATHAMU: Trpaduk QyHKIMH, oOpaTHas QyHKIHA,
KOMIIO3UIUS (PYHKIMM, NuHelWHas (QYyHKIUS, KBaapaTHuHas (QyHKIUS, cTeneHHas (QYHKUIUS C LETbIM
rokasarteseM, TPHrOHOMETpHUYECKUe (PYHKINHU, 0OpaTHbIE TPUTOHOMETpUYECKHE (PYHKITNH, TOKa3aTeIbHAS
u Jorapudmudeckas (QyHKIIUH; YMEHHE CTpOUTh Trpaduku (YHKIHHA, BBITIOIHATH MPEeoOpa3OBaHUS
rpaduKoB (yHKITHIA;

- YMEHHUE HCHOJb30BaTh IpaduKu (YHKIMA I U3y4eHHs IPOLECCOB M 3aBHUCUMOCTEH mpu
pelieHHH 3aJad4 W3 JpYrux Y4eOHBIX NPEAMETOB M W3 peallbHOW KHU3HH; BBIpaXKaTb (GopMmyliaMu
3aBHUCHUMOCTH MEXIy BETUUMHAMU;

- yMeHHE CBOOOJIHO ONEpUPOBATh MOHATHSAMU: YETHOCTb (DYHKIUH, MEPUOAUYHOCTH (PYHKIIUH,
OTPaHUYCHHOCTHh (YYHKIIMH, MOHOTOHHOCTh (DYHKIIUH, SKCTPeMYM (YHKIIMU, HAUOOIbIIIEe M HAUMEHBIIIEe
3Ha4YeHUs1 PYHKINU Ha IPOMEKYTKE; YMEHHE MPOBOAMUTH UCCIEA0BaHHE () YHKIIUH;

- YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduku pyHKUUN AJs pelleHus: ypaBHEHUM, HEPaBEHCTB U
3aa4 ¢ TMapaMeTpaMu; M300paxkaTh HAa KOOPAMHATHOW IJIOCKOCTH MHOXECTBA PEIICHUH YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

9) yMeHue CBOOOJHO ONEPUPOBATH TIOHATHUSAMHU: TIOCIEIOBATEIBHOCTD, apuMEeTHUSCKAS
mporpeccusi, reoMeTpuueckas IMporpeccusi, OECKOHEYHO yObIBarolasi reoMeTpuYecKas IMpOrpeccus;
YMEHUE 3a/1aBaTh MOCIIEAOBATEILHOCTH, B TOM YHCIIE C TIOMOUIBIO PEKYPPEHTHBIX (hOpMyIT;

10) ymeHue onepupoBaTh MOHATUSMU: HEMIPEPHIBHOCTh (PYHKIIMU, aCUMITOTHI Tpaduka QyHKINH,
nepBas M BTOpas NPOU3BOAHAS (PYHKIMH, TEOMETPHUECKUH W (U3NYECKHHA CMBICT MPOU3BOIHOM,
nepBooOpasHas, OMpeesIeHHbI WHTerpaji; YMEHHE HaXOAWTh aCUMIITOTHI Tpaduka (QyHKUHU; yYMEHHE
BBIYUCIISITH TPOU3BOJHBIE CYMMBI, INPOU3BEICHHS, YAaCTHOTO W KOMITO3UIMHM (DYHKIHHA, HAXOIUThH
ypaBHEHHUE KacaTelbHOH K TpaduKy QyHKIINH;

- yYMEHHE WCIOJIB30BaTh MPOM3BOJHYIO JUISI HCCIeNOBaHMA (QYHKUUH, IS HaXOXKICHUS
HAWIYYIIEro PEHICHUs B MPUKIAIHBIX, B TOM YHCIIE COIUATbHO-OKOHOMUYECKUX U (PU3NYECKUX 3ajayuax,
JUIsL OTIPE/ICTICHUSI CKOPOCTH U YCKOPEHUST; HAXOAUTh TUIOINAAN U 00beMBbl (PUTYp C MTOMOIIBIO HHTETPAaa;
MIPUBOJUTH MPUMEPHI MATEMATUYECKOTO MOJEIUPOBAHHUSI C TOMOLIBI0 AU dEepeHIINaTbHBIX YPAaBHEHHUIA;

11) ymenue onepupoBaTh NOHATUAMU: KOMIUIEKCHOE UMCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YNCIIa,
MOJAYJb W apryMEHT KOMIUJIEKCHOTO 4YHcla, GopMma 3amucH KOMIUIEKCHBIX 4YHcell (reoMeTpuueckas,
TPUTOHOMETpUYECKass W ainredpandeckas); YMEThb MPOU3BOAWTH apuU(PMETHUYECKHE JEeHCTBUS C
KOMIUIEKCHBIMU YHCIIAMU; IPUBOJAUTH IPUMEPHI HCTIOIb30BAHMS KOMILJIEKCHBIX YHCET;

12) ymeHwe CBOOOJHO ONEPUPOBATH TMOHATHAMHU: CpelnHee apupMeTHYecKoe, MeanuaHa,
HauOoJblllee U HAaUMEHBIIEEe 3HAYCHUs, pa3Max, JUCIEpPCHUs, CTAaHAAPTHOE OTKJIOHEHHWE AJS OMHCAHUS
YHCJIOBBIX JIaHHBIX; YMEHHE HCCIIEJOBATh CTAaTHCTUYECKHE JaHHBIE, B TOM YHUCIE C TPUMEHEHHEM
rpadUyecKuX METOAOB U AJIEKTPOHHBIX CPEACTB; rpapMuecKH HCCIeI0BaTh COBMECTHbIE HAOMIOACHUS C
IIOMOILBIO AarpaMM pacCEUBaHMs U IMHEWHON PETPECCUU;

13) yMeHue HaXOAWTh BEPOSTHOCTU COOBITUNA C UCHOJIB30BaHHWEM TpadUUYECKUX METOJOB;
MPUMEHSATH Ui PelIeHus 3a1a4 (pOpMyIIbl CIOKEHUS M YMHOXXEHHUS BEPOATHOCTEH, (hOopMyy HOTHOMH
BeposaTHOCTH, (opmyny bepuymnn, xomOuHaTOopHBIE (PakThl U (OPMYNBI; OLEHUBATH BEPOATHOCTH
peambHBIX COOBITHH; yMEHHE ONepUpOBaTh MOHATHAMHU: CIIydaiiHas BEJIHYWHA, paclpeeeHne
BEPOATHOCTEW, MaTeMaTHYeCKOe OXKHUIAaHUE, IUCIEpCHs M CTaHJapTHOE OTKIOHEHHME CIy4YalHOM
BEJIMYMHBI, (DYHKIIMH PACHpPEICNCHUsI W IUIOTHOCTH PAaBHOMEPHOTO, IMOKAa3aTENbHOTO W HOPMAaJIbHOTO
pacmpeiefieHuil; yMEHHE HCIOJb30BaTh CBOWCTBA HM3YyYEHHBIX PACHpPENCNICHUN I pelleHus 3a7ady;
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3HAKOMCTBO C MOHATHSIMH: 3aKOH OOJIBIINX Yuceil, METO/bI BI)I60pO‘~IHI)IX HCCHGI[OB&HHﬁ; YMCHHC
MIPUBOJUTH NPUMEPEI ITPOABICHUA 3aKOHA OOJIBIINX YHCENT B MMPUPOJHBIX U O6H1€CTBGHHI)IX SIBJICHUAX

14) ymeHnue cBOOOTHO ONEPUPOBATH MOHATHSIMH: TOYKa, MpsSMasi, IUIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIyY, IJIOCKUI yroj, ABYTPAHHBIN yTOJ, TPEXTPAHHBIN yroJ, NEPECEKAIOIINECs, MApATIIEIbHbBIE U
CKPEIIMBAIOIINECS MPSAMBIE, TAPALIETHHOCTh U MEPIEHIUKYIISIPHOCTD MIPSIMBIX U IJIOCKOCTEH, YOl MEXKIY
MPSAMBIMH, YTOJI MEXKY NPSAMOU M INIOCKOCTBIO, YTOJ MEXAY IJIOCKOCTSIMHU; YMEHHE HCIIOJIB30BaTh MPU
pelIeHnH 3a7jad U3yyeHHbIe (DaKThl U TEOPEMBI IUIAHUMETPHH;, YMEHUE OLEHUBATH Pa3Mepbl 0OBEKTOB B
OKpY)KaIoIlleM MHUpPE; yYMEHHUE OINEepPUPOBATH MOHATUSMU: MHOTOTPAHHUK, CEUYEHHWE MHOTOIPaHHUKA,
MPaBUJIBHBII MHOTOTPAaHHMK, MPHU3Ma, MUpaMuaa, Gurypa U NOBEPXHOCTh BpallleHUs, IUIHMHIP, KOHYC,
uap, cdepa, pa3zBepTKa HOBEPXHOCTH, CEUEHUS KOHYCa U IWINHJPA, TapaJulelbHbIe OCU WK OCHOBAHUIO,
CeUeHHE Iapa, IUIOCKOCTh, Kacaromiascs cdepsl, HUIUHApPA, KOHYCAa, yYMEHHE CTPOHUTH CEYCHUE
MHOTOTpaHHHKa, N300pakaTb MHOTOTPAHHUKH, (QUTYpbl U MOBEPXHOCTU BPAIICHUS, UX CEYCHUS, B TOM
YHcae C TOMOIIBIO 3JIEKTPOHHBIX CPEICTB;, YMEHHE INPHUMEHSATh CBOHCTBA T€OMETPHUYECKUX (UTYP,
CaMOCTOSITENIbHO (hOPMYIIUPOBATH ONPEAENEeHUS U3y4aeMbIX (QUTYp, BBIIBUTaTh THIIOTE3bl O CBOMCTBAX U
MPU3HAKAX TEOMETPUYECKUX (Uryp, OOOCHOBBIBATH MM ONPOBEpPraTh HX; YMEHHE IPOBOJIUTH
Kiaccupukannoo ¢GuUryp MO pazIUYHBIM [PU3HAKaM, BBIIOJIHATH HEOOXOIUMBIE JIOMOJHUTENbHbIE
MTOCTPOCHHS,

15) ymenune cBOOOHO ONEPUPOBAThH MOHATUSIMH: IUIOMAAb (GUTYpPHI, 00beM (PUTYpPBHI, BETMYHHA
yrjia, pacCTOAHUE OT TOYKH 10 INIOCKOCTH, PACCTOSHUE MEXKAY IPAMBIMH, PAaCCTOSHHE MEXKIY
IJIOCKOCTSIMU, TUIOHIaAb cephl, IIONIalb TOBEPXHOCTH MUPAMUIbI, TPU3MbI, KOHYCa, IIWIUHIPA, 00bEM
Ky0a, MpsIMOYTOJBHOTO Mapajuleienuneaa, MUpaMuibl, TpU3Mbl, [UIMHIpA, KOHYyca, IIapa; yMEHHe
HaxOJIUTh OTHOIIICHHE 00HEMOB TIOI00HBIX QUTYP;

16) ymenue cB0OOIHO ONIEpUPOBATH MOHATUAMU: ABMKEHHE, APAIICIbHBIA MEPEHOC, CUMMETPHS
Ha TJIOCKOCTH M B TMPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHHUE MOA00Us, MOAOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIE U MOJ00HBIE (PUTYPHI, B TOM YHUCIIE B IPUPOAE, HCKYCCTBE, apXUTEKTYpE; YMEHUE
WCIOJIb30BaTh T€OMETPUUYECKHUE OTHOIICHUS, HAXOIUTh TEOMETPHUYECKHE BEIWYMHBI (AJUHA, Yrodi,
IUIOIAb, 00BEM) TIPH PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEAMETOB U U3 PEATbHOM KHU3HH;

17) ymeHnue cBOOOJHO ONMEPUPOBATH MOHATUSAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIWHAT, BEKTOD,
KOOPJIMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB, TMPOM3BEICHHE BEKTOpa HA YHCIIO,
pasjoKeHue BEeKTopa Mo 0a3ucy, CKaIspHOE MPOU3BEACHHE, BEKTOPHOE MPOM3BEICHHUE, YO MEXKAY
BCKTOpaMu; YMCHHUC HUCIOJIb30BaATh BGKTOpHBIfI )51 KOOp[[I/IHaTHbe/'I MCTOH AJid pCIICHUSA ICOMECTPHUICCKUX
3a/1a4 ¥ 33/1a4 IpYruX y4eOHbIX MPEIMETOB; ONEPUPOBATh MOHATUAMU: MaTpula 2x2 u 3x3, onpeaenuTenb
MAaTpPHIIbI, TEOMETPUIECKHI CMBICIT OTIPEACITUTENS,

18) ymeHue MoaenupoBaTh peajibHble CUTYyallMH Ha SI3bIKE MAaTEeMAaTHUKH; COCTABIIATH BBIPAKCHHUS,
yYpaBHEHHUsS, HEPABEHCTBA M WX CHCTEMBI IO YCIIOBHUIO 3aJadd, HCCIECIOBATH IMOCTPOCHHBIE MOICIU C
WCIONIb30BaHMEM  ammapata anreOpbl, HMHTEPIPETUPOBATH  MOJYYEHHBIM  pe3yinbTaT; CTPOUTH
MaTeMaTUICCKHUEC MOJCIIN C MOMOIINBIO TCOMETPUUCCKUX HOHATUHU U BCJIMYMH, pC€IIaTh CBA3aHHLIC C HUMU
MPaKTHUYECKHE 3a7a4t; COCTABIATH BEPOSTHOCTHYIO MOJIEh U HHTEPIIPETUPOBATH MOTyUYECHHBIN PE3yNbTaT;
pemiats MPUKIANHBIC 3aJadd CPEICTBAMH MATEMAaTHUYECKOTO aHaliu3a, B TOM YHCIE COIHAIBHO-
SKOHOMHMYECKOTO U (PU3UUECKOTO XapaKTepa;

19) ymenue BbIOWpaTh MOAXOMASIIUNA METOA IS DPEIICHUS 3aJaud; MOHUMAHUE 3HAYMMOCTH
MaTeMaTHKU B W3YYCHHH MPUPOJIHBIX M OOILIECTBEHHBIX MPOILIECCOB U SIBJICHHI, YMEHHE PAaclO3HaBaTh
MPOABJICHUC 3aKOHOB MAaTEMATUKHN B UCKYCCTBC, YMCHUC IPUBOAUTDH NPUMEPLI MATEMATUUICCKUX OTKpLITI/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
Teoperrueckoe 00yueHHE 222 4acosB
ITpakTiueckue u 1a00paTOPHbIE 3aHATUS 104 gacos
CamocrosTenbHas paboTa 14 gacos
OO0muii 00emM 00pa3oBaTeIbLHOI MPOrPaMMbI 340 gyacoB




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

HaumeHoBaHue pa3ieioB u Conep:xanue yueOHOI0 MaTepuasa U (pOpMBbI OPraHU3aALMH JeATeJIbHOCTH Oo0bem B Koawbl
TeM 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 26 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 28 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

20

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

20

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

20

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

20

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.

20

OK 01, OK 02,
OK 04

Tema 8.
(yHkuum.

HenpepriBHbIE

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

20

OK 01, OK 02,
OK 04

11




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. HccaemoBanue | CTpouth rpaduk KOMIO3ULIUU (PYHKIHUNA C MOMOIIBIO 3JIEMEHTAPHOTO HCCIEAOBAHUSA U 20 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- 20 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 20 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

TPUTOHOMETPUUYECKUX HEPABEHCTB. Vcmonp30BaTh IUGPOBBIE PECYPCHI I OCTPOSHUS U

yccieoBaHusl rpa@uKoB QYHKIMIMA
Tema 13. Hppanuonaiabuble, | [[pUMEHATs CBOICTBa MOKa3aTeNbHOW M JOrapugMuyeckod (QYHKIUH K peIIeHUI0 18 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. KommiiexkcHble uncia | OnepupoBaTh NOHATUSMU: KOMIUIEKCHOE YHUCIO U MHOXKECTBO KOMILJIEKCHBIX YHCEI. 18 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 16 OK 01, OK 02,
HeJble Yuciaa LIEJIBIX YHCEIL. OK 04
Hcnonp30BaTh NpU3HAKKU ACIMMOCTH LEJBIX uucen; octatku no monyiao; HOA n HOK
HATYpaJIbHBIX YHCEeIl; aropuT™M EBKiMIa A pemeHus
Tema 16. Cucremsbl | OniepupoBaTh MOHATUSIMHU: CUCTEMa M COBOKYITHOCTh YPAaBHEHHMM W HEPABEHCTB; PEIICHHE 18 OK 01, OK 02,
PALHOHAJILHBIX, CHUCTEMBI WJIM COBOKYITHOCTH;, 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, 18 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 340
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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 (KOMIUICKTHI yUeOHBIX TaOJUII, IJIAKaTOB, MOPTPETOB BBINAIOIIMXCS YUYCHBIX,
JTUHAMHYECKHE TTOCOOMS, HILTFOCTPUPYIOIUE MATEMATUIECKUE TPOIIECCHI, MOJEIN, MYJISDKH U Jp.);

- UH(OPMALIMOHHO-KOMMYHHUKATHUBHbBIE CPEJICTBA;

- SKpaHHO-3BYKOBEIE TIOCOOUSI;

- KOMIUIEKT TEXHUYECKOM JOKYMEHTAIIMH, B TOM YHUCIIE MTacTiopTa Ha CPECTBA 00YUESHHUSI, THCTPYKIIUU 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», PEKOMECHIOBAHHBIC, OMYIICHHBIC JJI MCIIOIh30BaHUS B MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX
OpraHM3alysIX, pPealu3yIoUMX 00pa3oBaTeNbHYI0 MPOrpaMMy CpelHero oodiiero oOpa3oBaHHs B Ipejaenax
ocoenust OITOIT CITO Ha 6a3e 0OCHOBHOTO 00IIETO 00Opa30BaHHUS.

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

B mporecce ocBoeHust mporpaMMbl yueOHOW TUCHUILUIMHBI «MarteMaTtuka ¥ Hadaja MaTeMaTHYeCKOTo
aHaJIM3a, TEOMETPUsS» CTYICHTHl MMEIOT BO3MOXKHOCTH JIOCTYIA K AJIEKTPOHHBIM Y4eOHBIM MaTepuaiaMm 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
MaTE€MaTUYeCKOr0 aHajliu3a, IEOMETPUsD OCYILECTBIAECTCS IPENOJaBaTelIeM B IPOLECCE IPOBEACHUS
MPaKTUYECKUX 3aHATHI, TECTUPOBAHMS, a TaKXKe BBINOJHEHHS OOYyYaroIIMMUCS WHIWBUIYAJTbHBIX 3a/laHuM,

HUCCIIEJOBaHUI.

HNOHATHSA TPU NPOBEICHUM PACCYKIACHUH H
JOKAa3aTeNbCTB,  MPUMEHSITh  JIpoOUM U
IOPOLEHTHI JUIsl pEeLIeHUs] NPUKIIAJHBIX 3a]a4
W3 pa3IMYHbIX OTpaciel 3HaHUN U peaTbHOU
xu3HH.  Mcmonp3oBate  MpUOIMKEHHBIE
BBIUHCJICHHUSI, TPABHIIA OKPYTIICHHUS, TPUKUAKY
U OLIEHKY pe3yJIbTaTa BBIYUCIICHUN, U TEOpEMY
Buera niis pemenus 3anau.

OnepupoBaTh NOHATUSAMU: CUCTEMA JTMHEHHBIX
YPaBHEHUH, MaTpHuILa, OIIpEAEIUTEND
MaTpULBL. Hcnons3oBats CBOMCTBA
omnpeaenuTens 2 X 2 118 BBIYMCIEHUS €ro
3HAYEHUS, NPUMEHATh OMNPENCIIUTENN U
pEILIEHUS] CUCTEMBI JINHENHBIX YPaBHEHUM.
MopenupoBaTe  pealbHbIE  CHTyallud C
IIOMOLIBK0 CUCTEMBI JIMHEHHBIX YypaBHEHU,
UCCIIEJIOBaTh  TIOCTPOEHHBIE  MOJEIU  C
NOMOLIBK0  MAaTpUIl M ONpPEIEIUTENEH,
MHTEPIPETUPOBATH MOJTYUECHHBII pe3ynbTar

PesyabTarsl DopMbI 1 METOAbI KOHTPOJISA U

00y4eHUs (OCBOCHHbIE OLIeHKH Pe3yJIbTATOB 00y4eHHus!

YMeHHs, YCBOCHHbIE

3HAHUA)

MHoxecTBO Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIHN | Tekyuuii KOHTpoIb B popme:

)Iel\/'lCTBI/ITeJILHle afrapar i1 OMMMCaHUA XOJda PCUHICHUA | - TPAKTHYCCKUC paGOTH;

yuceJ. MHOTOWIEHBI. | MaTEMaTHUECKUX 3aJla4, a TAaKKe pPEaJbHBIX | -CaMOCTOSTENIbHBIE PA0OTHI;

PaunonanbHbie npoiieccoB U sBieHW.  OnepupoBaTh | TECTUPOBAHUS 1o TEMaM

ypaBHeHHA U | IOHATUAMU: panoHaIbHOE YHCIIO, | IUCLUIUINHBI;

HepaBeHCTBA. OeckoHeUHast IepuondecKast Ipo0b, | - YCTHBII OIpoc;

CucremMbl JIMHEHHBIX | IIPOLICHTHI; UPpALMOHAIILHOE u | IToroBslif KOHTPOIIb B (hopMe:

YPaBHeHHUil JIEHCTBUTEIILHOE YUCIIO; MOAYJb | - YTEHWe, IepecKas, JIualor,
JeMCTBUTENBHOIO YHUCIIA; HCHOJIb30BATh 3TH | COOOIIEHUE Ha

po(heCCUOHATHLHYIO TEMY
- nupdepeHITMPOBaHHBIN 3a9eT

DyHKIUHN ¥ TPpaUKH.
Crenennast (QyHKIUsA
C LeJIBbIM MOKa3aTe1eM

OnepupoBaTh HOHATHAMM: QYHKIIHSA, CIIOCOObI
3aMannsl  (YHKIMHM; B3aUMHO  OOpaTHBIC
GyHKUIMM, KOMIO3UIMS (QyHKUUH, rpaduk
GyHKIIMH, 00J1aCTh ONPEIEICHNS U MHOXKECTBO
3HaYeHUH  GyHKUMM, HyId  (QYHKIHH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA; JIMHEHHas,

Texymmii KOHTPOJIb B hopme:
- IpaKTU4YeCcKue padboThl;
-CaMOCTOsITEIbHbIE PabOoThI;
TECTUPOBAHUS o
JUCLUILIMHBL;

- YCTHBIN OIpoc;

TEMaM

KBaJpaTU4yHasl, IpoOHO-THHEHHAs u | IToroBsiif KOHTPOJIb B (hopMme:
CTEINEHHAs (GyHKIMH. BbimonHATe | - uTeHWe, mepeckas, JUalor,
3JIEMEHTapHble MpeoOpa3oBaHUs TpapuKOB | COOOIIECHHE Ha
¢GyHkuui. 3HaTh M yMETh JOKa3bIBaTh | MPO(ECCHOHAIBHYIO TEMY
4éTHOCTh ~ WJIM  HEYETHOCTh  (YyHKUUH, | - AuddepeHInpoBaHHbIHN 3aueT
HEPUOJUYHOCTh (GyHKLHUY, HaXOJUTh

OPOMEXKYTKM  MOHOTOHHOCTH  (DYHKLUH,

MakCUMyMbl M  MHUHUMYMBl  (DyHKLUH,

HauOoJbIllee W  HauMEHbIee 3HAYCHHUE

byHkun Ha mpoMexytke. opmynupoBaTh U
WIUTIOCTPUPOBATh  rpauyecku  CBOWCTBA
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JTUHEHHOM, KBaPaTHIHOH, TPOOHO-THHEITHOM
U CTETICHHOW (PYHKITHH.

Bripaxkats (opMynaMu 3aBHCHMOCTH MEXITY
BEJIUMYMHAMH.

3HaTh ONpeIeNieHUEe M CBOMCTBA CTENEHU C
IIEJIBIM ITOKa3aTelIeM;

MOAXOSIIYIO
JIeHCTBUTEIIBHBIX
MPAKTUYECKUX
JTAaHHBIX

3anucu
Ui peleHUs
MIpEeACTABICHUS

popmy
YqUCEJI
3a1a4 u

ApudgMeTHyecKuu
KOpPEeHb 1-0# CTeIeHH.
HNppaunonajabHbie
YPaBHEHUSA

DopMyIHpOBaTh, 3aIINCHIBATh B
CUMBOJIMYECKON (opMe U  HCIIONBH30BaTh
CBOWCTBA KOpPHA n-OM  CTENEHU A
npeoOpa30BaHUs BBIPAKEHUH.

Haxoautb perieHus UPPALMOHATIBHBIX
YpaBHEHUH C TOMOIIBK  PaBHOCUIIBHBIX
MEPEXOJ0B  WJIM OCYLIECTBISISL MPOBEPKY
kopHeit. Ctpouth rpaduk GyHKIHH KOPHS 71-
Oif CTemeHW Kak oOpaTHOM st (QyHKUIUH
CTEINEHM C HATypaJIbHBIM MTOKa3aTeIeM

Texymmii KOHTPOJIB B hopme:
- IpaKTHYECKHEe paboTHI;
-CaMOCTOSITEIbHBIE PabOTHI,
TECTUPOBAHUS o
JVCLIUTUTAHBL,

- YCTHBIN OMpoc;

WToroBsIif KOHTPOJIH B popMe:

- 4YTeHWe, TIepecKkas, Iuajor,
coo01ieHne Ha
npodeccHoHaNbHYIO TEMY

- i depeHIIMPOBAHHBIN 3a4eT

TCMaM

IToka3zaTeabHan
byHxkums.
IToka3zaTeabHbIE
YPaBHEHUA

@opMyIUpOBaTh ONPEACICHUE CTENEHH C
palOHAIbHBIM [TOKA3aTENIEM.
Bemonuate  npeoOpazoBaHUs
BBIDAKECHUM,  COAEPKAIIUX
palMOHaIbHBIM IIOKA3aTEIIEM.
Ucnonb3oBath 1udpoBele  pecypchl IS
IIOCTPOEHHUS rpaguka NOKa3aTeNbHON
(GYHKIIMM U U3Y4YeHUsI €€ CBOMCTB.

Haxonuts pelieHus IIOKa3aTeIbHbIX
ypaBHEHUH

YHUCIOBBIX
CTCIICHHU C

Texymuii KOHTpOIb B (hopme:
- IpaKTU4YeCKue padboThI;
-CaMOCTOsITEIbHbIE PaboThI;
TECTUPOBAHUS 1o
JUCLIMIUINHBL,

- YCTHBIH OIpOC;

HToroBeIif KOHTPOJIH B POpMeE:

- 4TeHue, TIepeckas, JUajor,
coo01eHue Ha
PO ECCHOHATBHYIO TEMY

- i depeHIIMPOBAHHBIN 3a4eT

TEMaM

Jlorapudpmudeckas
(pyHkuus.
Jlorapudpmudeckue
YPaBHEHHUA

JlaBath ompejaercHue Jorapudma UUCIa;
JIECATUYHOTO U HATYypaJbHOTO Jlorapugpma.
Hcrnonp3oBaTh CBOMCTBA JOTapudMOB JIs
npeoOpa3oBaHuUs JOrapuPpMHUECKUX
BBIPKCHHIA. Crpouthb rpaduk
JorapupmMuyeckor (PyHKIMHU Kak 0OpaTHOHM K
IIOKa3aTeJIbHOW M HCIIOJIb30BAaTh CBOMCTBA
JgorapupMuuecKko (YHKIMU IS pPeIICHUs
3ajad.

Haxomute  pemieHuss  snorapudpMuyeckux
YpaBHEHHH C TOMOIIBIO  PaBHOCHIIBHBIX
NepexX0/I0B WM OCYIIECTBIISISI  TPOBEPKY
KOpHEH

Texymuit KOHTPOIB B hopme:
- IPaKTUYEeCKHE paboThI;
-CaMOCTOSITEIIbHBIE Pa0OTHI;
TECTHUPOBAHUS o
JVICIIATUTAHBL,

- YCTHBIH OIIpOC;

HtoroBslii KOHTPOJIb B hopme:

- YTeHWe, TIepeckas, JHuaJor,
Cco00IIIeHNE Ha
npoecCHOHANBEHYIO TEMY

- nudepeHITMPOBaHHBIN 3a4eT

TEMaM

Tpuronomerpunueckue
BbIPaKeHUs "
YPaBHeHMA

JlaBaTh ompezneineHuss CHHYCa, KOCHHYCA,
TAHT'€HCA ¥ KOTAHI'€HCA YNCIIOBOTO apTyMEHTA;
a TaKkKe AapKCUHYCa, AapKKOCHHyCa H
apKkTaHreHca uyucia. I[IpuMeHATH OCHOBHBIE
TPUTOHOMETPUYECKHUE bopmyIbl JUTS
npeoOpa3oBaHus TPUTOHOMETPUUECKUX
BBIPAKCHU. [IpumenaTH bopmyIbl
TPUTOHOMETPUM JUIA PELIEHUS OCHOBHBIX
TUIIOB TPUTOHOMETPUYECKUX YPABHEHUN

Texymmii KOHTPOJIB B hopme:
- IPaKTHYECKHE PabOTHI,
-CaMOCTOSITEIbHbIE PabOTHI,
TECTUPOBAHUS o
JVCIUTUTAHBL,

- YCTHBIN OMpoc;

WToroBeIif KOHTPOJIH B hopMe:

- YTeHHE, TIepeckas, Ualor,
coo01eHne Ha
PO eCCHOHATBHYIO TEMY

TCMaM
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- i depeHIpOBaHHBIN 3a4eT

ITociiegoBaTe I LHOCTH
U MPOrpeccun

OnepupoBath
I10CJIE10BATENBHOCTD,
MIOCJIEI0BATEIbHOCTEM;
OTpaHUYCHHbBIC MOCJIEI0BATEIBLHOCTH;
HCCJIEe1I0BATh [IOCJIEI0BATEILHOCTH Ha
MOHOTOHHOCTh M OrpaHu4eHHoCTb. [lomyuyaTs
Ipe/cTaBlIeHHe 00 OCHOBHBIX MJIEAX aHAIM3a
0ECKOHEYHO MaJlbIX.

JaBaTh ompexneneHue apudmeTuyeckoil u
reoMeTpUYecKoil Tmporpeccuu. Jloka3piBaTh
CBOICTBa apupMeTHIECKON u
FEOMETPUUYECKOW  MPOTPEecCUH,  HAXOJIUTh
CyMMY YJIEHOB IPOTPECCUU, a TAKKE CYMMY
YIEHOB OECKOHEYHO yObIBatomei
F€OMETPUUYECKON MTPOTPECCUHU.

Hcnons3oBath Mporpeccuu Uil pelIeHUs
3a/1a4 NPUKJIAJHOTO XapakTep.

[IpumeHsITh QOPMYITy CIOKHBIX MPOIEHTOB
JUISl peIIEHUs 3a/1a4 U3 pealbHOM MPAKTUKH.

TMOHSTHSIMHA:
CcrocoObl  3aJaHus
MOHOTOHHBIE u

Texymuit KOHTPOJIBL B hopme:
- IPaKTUYECKHE PaboOTHI;
-CaMOCTOATEIbHbIE PA0OTHI;
TECTHUPOBAHUS 1o
JUCIUILTUHBL,

- YCTHBIH OIIpOC;

HToroBslif KOHTPOJIb B POpMeE:
- YTEeHHe, TepecKas,
coo0IIeHnEe
po(heCCUOHATHLHYIO TEMY
- nudepeHITMPOBaHHBIN 3a9eT

TEMaM

JMAJIOoT,

Ha

HenpepbiBHbIe OnepupoBatb MOHSTUAMU: ¢byskuus | Texynmii KOHTPoOJb B popme:
¢pyHKIMu. HeNpephlBHAsE Ha OTpe3Ke, TOYKa pas3pbiBa | - IPaKTUYECKUE pabOTHI;
IIpousBoaHas GbyHKIMH, acUMIITOTa Tpaduka (yHKIIUH. -CaMOCTOSTEIbHBIC PAOOTHI;
[IpuMeHsATH CBOWCTBA HEMPEPHIBHBIX (GYHKLIUH | TECTUPOBAHHS o TeMaM
JUIsL  pemieHus  3ajad. OmnepupoBaTh | TUCIHATUIHHEL,
HNOHATHSMM: TIepBasi U BTOpas MPOU3BOJHBIE | - YCTHBIN OMPOC;
byHKIIMM;  NOHMMAaTh  ¢u3nyeckuil U | UTOroBbIi KOHTPOIb B POpMeE:
TF€OMETPUYECKUH  CMBICI ~ TPOM3BOJHOM; | - 4YTEHHE, IMepecKas, IHajor,
3aIUCHIBATh ypaBHEHHE KacaTeJIbHOU. | cOOOIIeHne Ha
Brruuncnare IIPOU3BOJIHBIE CYMMBI, | IpO(ECCHOHATBHYIO TEMY
NPOM3BEICHUS, YacTHOTO M CIOXHOH | - nuddepeHmpoBaHHbIH 3a4eT
byHKINH.
N3ydath  TpOW3BOAHBIE  3JEMEHTApPHBIX
byHKUIUH.
Hcnonws3oBats r€OMETPUYECKHI u
¢u3uUecKuii  CMBICT  HPOM3BOJHOW  JUIS
pemeHust  3amad.  [IpUMEHSTH  OCHOBHBIC
NOHATHS ~ Kypca  anreOpel M Hayal
MaTeMaTHYECKOTO aHalu3a Ui pEIICHUs
3aJa4 M3 PpeWIbHOM KHM3HM U JIPYTHUX
IIKOJIBHBIX TPEJMETOB
HccnenoBanue Crpoutp rtpaduk komnosuumu ¢GyHkuid ¢ | Tekymuii KOHTpoIb B popme:
(yHKIMI ¢ MOMOIMIBIO | TIOMOIIBIO 3JIEMEHTAPHOIO HCCIIEAOBAHUS MU | - IPAKTHUECKUE paboThl;
NMPOU3BOTHOI CBOWCTB KOMITO3UIIHH. CTpouThb | -cCaMOCTOSITENIbHBIE PA0OTHI;
reoMeTpuueckue oOpas3bl  ypaBHEHMH U | TECTUPOBAHMS o TeMaM
HEpaBEHCTB Ha KOOPAWHATHON IUIOCKOCTH. | TUCIMILIMHEI;

Hcnons3oBaTh MIPOU3BOAHYIO TSt
uccienoBanus QYHKIIUU HA MOHOTOHHOCThH H

9KCTPEMYMBI; HAXOIUTh HauOojblIee U
HauMEHbILIEe 3HAYECHUS GbyHKIMK
HENpPEepPhIBHON Ha OTpPE3Ke; CTPOUTh I'papuKu
¢yHKIMH HAa OCHOBAaHMM MPOBEAEHHOTO
UCCIICJOBAHMS.

Hcnonb3oBats IIPOU3BOJHYIO JUISL
HaXO0XJEHUS  HAWIy4lIero pElIeHHs B

- YCTHBIN OMpoc;

WToroBeIif KOHTPOJIH B PopMe:
- YTCHHE, TIepecKas,
cooOrienne
poeCCHOHATBHYIO TEMY
- muddepeHIIMPOBAHHBIN 3a4eT

JIAAJIOT,

Ha
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MMPpUKIagHbIX, B TOM YHCJIC COLOHUAJIBHO-
SKOHOMHYECKHUX, 3a/Ja4yax, Ui OINpPEIeICHUS
CKOPOCTH ¥ YCKOpPEHUS Mpolecca, 3aJaHHOTO
dbopmynoit  wimm  rpadpukom.  [lomyuaTh
mpeaACTaBJICHUC O IMPUMCHCHUUN HpOHSBOI[HOﬁ
B Pa3IIMYHBIX OTPACIISAX 3HAHUHN

IlepBooOpa3nasn U
HHTErpaJj

OnepupoBaTh NOHATUAMU: IepBOOOpa3Has U
onpeaeaEHHBIN HAHTETrpal. Haxomuts
epBOOOpa3HbIe 3JIEMEHTAPHBIX (QYHKIUI U
BBIUUCIIATh MHTErpa no ¢gopmyse HeroToHa-
JleiiOHwuIa.

Haxonute muomaau Iwiockux ¢uryp u
O00BEMBI TEJI C MOMOIIBIO OINpPEAETEHHOIO
MHTETpajla. 3HAKOMUTBCS ¢ MAaTEMaTHYECKUM
MOJICJINPOBAaHUEM Ha npumepe
muddepeHManbHbIX  ypaBHeHUH. [lomydats
IIPEACTABICHHWE O  3HAYCHUU  BBEJCHUSA
NOHATHS UHTETpaJIa B Pa3BUTUU MATEMATUKH

Texymmii KOHTPOJIH B hopme:
- IPaKTHYECKHEe paboTHI;
-CaMOCTOSITEIbHBIE PabOTHI,
TECTUPOBAHUS o
JVICLIUTUTAHBL,

- YCTHBIN OMpoc;

WToroBeIif KOHTPOJIH B popMe:
- 4YTeHWe, TepecKas,
cooO1ieHne
npodeccHoHaNbHYIO TEMY
- muddepeHIMPOBAHHBIN 3a4eT

TCMaM

JIAAJIOT,

Ha

I'papuxn
TPUTOHOMETPUYECKHX
GyHxkumii.
Tpuronomerpuyeckue
HEPaBEHCTBA

Tpuronometpuyeckue QyHKIUHU, UX CBOMCTBA
U TpaduKu.

Hcnonp3oBate TUQPOBBIE  peCcypchl s
HOCTPOEHUS I'pa)UKOB TPUTOHOMETPUUECKUX
(GYHKIMM U U3YYEHHS UX CBOWUCTB.

Pematp TpuUroHoMeTpuueckue ypaBHEHUS H
OCYILECTBIIATh OTOOP KOPHEH C IOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH.
[IpumensaTs GopMmysabl TPUTOHOMETPUU  JUIS
peLieHus OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonp3oBate 1UQPOBBIE  pecypchl A
IOCTPOEHUST U  HCCleloBaHus TIpaduKoB
byHKIMI

Texymmmii KOHTPOJIB B hopme:
- IPaKTHYECKHE paboTHI;
-CaMOCTOSITEIbHBIE PabOTHI,
TECTUPOBAHUS o
JVICIUTUTAHBL,

- YCTHBIH OIIpOC;

HtoroBslii KOHTPOJIb B hopme:
- YTEeHWe, TIepeckas,
Cco00IIeHNE
poECCUOHATILHYIO TEMY
- mupdepeHpoBaHHBIN 3a4eT

TCEMaM

JIAAJIOT,

Ha

HppanunonaabHbie,
MoKa3aTeJibHbIe ]|
Jorapupmudeckue
HepaBeHCTBa

[IprMeHsATH CBOWCTBAa MOKAa3aTEJbHOU U
JorapupMUUEcKo  (QYHKUMH K peIICHUI0
MOKa3aTeJbHbBIX u Jorapu(QpMUUECKUX
HepaBeHCTB. OOOCHOBaTh PABHOCHIBHOCTD
HEPEXO0/I0B.

Pemars UppaLMOHAJIbHBIE u
KOMOMHHMPOBAHHbIE HEPABEHCTBA, C IIOMOILBIO
PaBHOCUJIbHBIX IEPEXOIOB.

Hcnonp3oBaTth rpaduyeckue METOAbl U
CBOMCTBa BXOAAIIMX B YpaBHEHHE WIH
HEpaBeHCTBO MYHKIUI JIJIs pelieHusl 3a1a4u

Texymuit KOHTPOIB B hopme:
- IPaKTUYEeCKHE paboThI;
-CaMOCTOSITEIIbHBIE Pa0OTHI;
TECTHUPOBAHUS o
JVICIIATUTAHBL,

- YCTHBIH OIIpOC;

HtoroBslii KOHTPOJIb B hopme:
- YTeHUe, TIepeckas,
Cco00IIIeHNE
npoecCHOHANBEHYIO TEMY
- nudepeHITMPOBAHHBIN 3a9eT

TEMaM

JIMAJIOT,

Ha

KoMmmiekcHbIe uncia

OnepupoBaTh  MOHATUSAMH:  KOMIUIEKCHOE
YHCIIO U MHOKECTBO KOMIUICKCHBIX YUCEI.
[IpencraBnsiTh  KOMIUIEKCHBIE  4YHCIAa B
anreOpanyeckoii. M TPUTOHOMETPUYECKOU
dopme. BoinonHsATe apupMeTHYECKHE
OIepaIy C HUMH.

N300paxkaTh  KOMIUIEKCHBIE  YHCIa  Ha
KOOpJMHATHOW  TuiockocTd.  [IpuMeHsTh
dopmyny MyaBpa 1 nostydaTs IpeCTaBICHNE
0 KOpHAX N-OM CTENeHW M3 KOMIUIEKCHOTO
yuciaa.  3HAKOMHTBCS € TpUMEpaMu
NPUMEHEHHsT  KOMIUIEKCHBIX  YHCeNn  JuIs

Texymmmii KOHTPOJIb B hopme:
- IpaKTHYECKHEe paboTHI;
-CaMOCTOSITEIbHBIE PabOThI,
TECTUPOBAHUS o
JVCIUTUTAHBL,

- YCTHBIN OMpoc;

WToroBsIif KOHTPOJIH B hopMe:
- 4YTeHWe, TepecKas,
coo01eHne
npodeccHOHANBHYIO TEMY
- muddepeHIIMPOBAHHBIN 3a4eT

TCMaM

JIAAJIOT,

Ha
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pelIeHHs TEeOMEeTPUYECKUX U (UBHUYECKUX
3a1a4

HarypaabHble
neJjble Yucaa

OHGpHpOBaTb IMOHATHUAMU: HATYpPAJIbHOC U
[EJI0€ YHWCJIO0, MHOXECTBO HATypalbHBIX U
OEJIBbIX YUCCII.

Hcnonp30BaTh MPU3HAKU JIETUMOCTH IENbIX
yucen; ocrarku no moaymo; HOJ[ u HOK
HATYpaJIbHBIX YHUCEI; anroput™ EBknuna s
peuexHus

Texymmii KOHTPOJIb B hopme:
- IPaKTHYECKHE paboTHI;
-CaMOCTOSITEIbHbIE PabOoThI;
TECTUPOBAHUS o
JVCLIUTUTAHBL,

- YCTHBIN OMpoc;

HToroBeIif KOHTPOJIH B PopMe:
- 4YTeHWe, TepecKas,
cooO1ieHne
npodeccCHOHANBHYIO TEMY
- i depeHIIMPOBAHHBIN 3a4eT

TCMaM

JIAAJIOT,

Ha

CucremMsl OnepupoBaTh  MOHATUSIMHU:  cucTemMa u | Tekymuii KOHTpoJb B hopMe:
PalHOHAJILHBIX, COBOKYIHOCTh YPaBHEHHUW U HEPABEHCTB; | - IPAKTUUECKHUE PAOOTHI;
HPPANUOHATBHBIX pellleHne CHCTEMbl WM  COBOKYIHOCTH; | -CAMOCTOSATEIbHBIC PAOOTHI;
NMOKa3aTeJbHbIX PaBHOCUJIBHBIE  CHUCTEMBI W CHUCTEMBI- | TECTUPOBAHUS o TeMaM
JorapupmMuyeckux cnenctBusi. HaxoauTh pelieHus CHUCTEM | | IUCHUIUIMHBI;

YPaBHeHHit COBOKYIIHOCTEM  LENBbIX  PALMOHAIBHBIX, | - YCTHBIA OIIPOC;
UppaMOHATIbHBIX, MOKa3aTeIbHBIX u | ToroBsiif KOHTPOIIb B (hopme:
norapu(MUUECKUX YpaBHEHUU U HEPABEHCTB. | - YTEHHE, TIepecKas, JAHaJIorT,
[IpuMeHsTh cuCTeMBbl YpaBHEHHM K PEHICHHUIO | COOOIIEHUE Ha
TEKCTOBBIX 3a/1ad W3 PAJNIMYHBIX 00JIACTeH | MPOPECCHOHATBHYIO TEMY
3HAHUU u peasbHOI XKU3HU; | - nudPepeHIIupoBaHHBIN 3aUeT
WHTEPIPETUPOBATh TOJYYCHHBIC PEIICHUS.

Hcnonb3oBath 1iupoBbie pecypChl

3agaun Bri6upaTth croco0 pemieHusi panuoHaidbHBIX, | TeKymuii KOHTpob B hopMe:

napaMeTpamMu UppaIMOHATBHBIX, MOKA3aTENbHBIX, | - IPAKTUYECKUE PaOOTHI;
jgorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX | -CAMOCTOATEIbHBIE PAOOTHI;
YpaBHEHUH H HEPAaBEHCTB, COJAEPKAIIUX | TECTUPOBAHUS o TeMam
MOJTyJIN u rapameTphl. [IpuMeHsITh | IUCHUIUINHBI;
rpadguyecKkue U aHAIUTUYECKUE METOIBl JUIS | - YCTHBIN OMpoc;
pelieHusT ypaBHEHMH W HEpaBeHCTB C | ITOroBbeIil KOHTPOJB B hopme:
napaMeTpaM, a TaKXKe UCCIEJOBaHHE | - YTCHHE, I[IepecKas, IHallorT,
byHKIMHA METOIaMA MaTeEMaTHYECKOrO | COOOIIEeHE Ha
aHaJIM3a. npodeccHoHaANBEHYIO TEMY
Ctpouts ¥ wuCClENOBaTh MaTeMaTHuecKue | - AU depeHIPOBAHHbIN 3a4eT
MOJICTI pPeaJbHBIX CHUTyalluidi C TOMOIIBIO
ypaBHEHUH, HEPAaBEHCTB M CHCTEM C
napaMeTrpamu

[HoBTOpEHME, MonenupoBaTh peajabHble CUTYallUU Ha s3blke | Tekymuii KOHTpoJb B hopMe:

00o0meHue, anreOphl, COCTABIISATEH BRIPAKCHUS, YPABHEHUS, | - MTPAKTHYECKHE PabOTHI;

cucTeMaTu3anus HEPAaBEHCTBA U HX CHCTEMBI IO YCIIOBHUIO | -CAMOCTOSITEJIbHbBIE pa0OTHI;
3HAHUH 3a/1a4M, UCCIIEI0BATh TOCTPOEHHBIE MOJEIN C | TECTUPOBAHUS o TeMaMm
UCIIOJIb30BaHUEM anmapara anreOpsl, | TUCHUIUIUHBI;

MHTEPIIPETUPOBATDH ITOTYUECHHBII pe3ynbTar.
[TpumensaTs GyHKIUU UISI MOJICTUPOBAHUS U
MCCJIEJIOBAHMSI PEAJIbHBIX ITPOLIECCOB.

Pemars mpuknagHble 3amadd, B TOM YHCIE
COLMAIIEHO-?)KOHOMHYECKOTO U (PU3UIECKOTO
xapakrepa, cpelcTBaMu anreOpel "
MaTEMaTHUYECKOr0 aHaJIn3a

- YCTHBIH OIIpOC;

HTtoroBsliii KOHTPOJIb B hopme:
- dTeHue, Tepeckas,
coo0IIeHnE
po(heCCUOHATBLHYIO TEMY
- nudepeHITMPOBaHHBIN 3a9eT

JIMAJIOoT,

Ha
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