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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOTPAMMBI YYEBEHOI'O
IMPEJIMETA

1.1. MecTto y4eOHOro mpeaMera B CTPYKType OCHOBHO# mnpodeccCHOHAIbHOI
o0pa3oBaTe/IbHOW MPOrPaMMbI:

Vueonsii npenmer OVIL.O3 Maremarnka sBisieTCs  00sA3aTENIBHOW  YacThIO
0011e00pa30BaTeIbHOTO IMKJIAa 00pa3oBaTelabHON mporpamMmbl B cooTBeTrcTBHH ¢ PI'OC
CIIO cnemumansroctr 40.02.04 FOpucnpyneHmus

1.2. leau 1 miIaHupyeMble pe3yJabTAaThl 0CBOCHUS Y4eOHOI0 MpeaMeTa:

1.2.1 Heas yueOHOr0 mpeamera:

Conepxanne mporpamMmbl  00mIeoOpa3oBaTenpbHOro  ydeOHoro mnpeamera OVYIIL03
Marematuka HampaBi€HO Ha JOCTHXKEHUE PE3YJIbTATOB €€ M3Y4YEeHHs] B COOTBETCTBUU C
tpedoBanusMu GI'OC COO c yuerom npodeccuonansroit HanpaieHHoctr PI'OC CIIO.

[TpuopuTeTHRIMU HENSIMU 00yUEHUSI MAaTEMAaTHKE Ha 0A30BOM YPOBHE SIBIISIOTCS :

- (dopMupoBaHHE UEHTPAIbHBIX MATEeMAaTUYECKUX MOHATHM (YUCIIO, BETUYMHA,
reoMerpuueckas (Gurypa, TmepeMeHHas, BEPOSATHOCTh, (QYHKIHS), 00ECIEeUHBAOIINX
MIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMAaTUYECKOT0 00pa30BaHUs 00yUarOIINUXCS;

- TIOIBE/ICHHE O0YJAIOUINXCsl HA JOCTYITHOM ISl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H
MaTeMaTUKH M OKPYXKAIOLEro MHUpa, MOHMMAaHHWE MaTeMAaTUKU KaK 4acTh OOIIed KyIbTyphI
YeJI0BEYECTBA,

- DPa3BUTHE HWHTEIJICKTyallbHBIX M TBOPYECKMX CIOCOOHOCTEH OO0y4aroumxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUM, KPUTHUYHOCTH MBIILICHUS, UHTEpeca
K U3YYCHHUIO MAaTEMaTHKU;

- (dopmupoBanue  (HYHKIIMOHATHLHOWM  MATEMATHYECKOH T'PaMOTHOCTH:  YMEHUS
pacrno3HaBaTh MaTeMaTUYECKHE aCTEeKThl B PEAIbHBIX KU3HEHHBIX CUTYAlUsAX U MPU U3YUYECHUU
JIPYTHX JTUCIHILIAH, POSIBICHHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (popMynmpoBaTh MX Ha
A3bIKE MAaTeMaTHKU UM CO3/1aBaTh MaTeMaTHYeCKHe MOJETH, TMPUMEHSITh OCBOCHHBIN
MaTeMaTUYeCKHil ammapar Juisi pelieHUsT MPaKTUKO-OPUEHTHUPOBAHHBIX — 3ajad, 3ajaad
npohecCHOHANBHOM e TENbHOCTH, UHTEPIPETUPOBATH U OIICHUBAThH MOJYyYEHHBIE PE3YIbTATHI.

1.2.2 IInanupyemblie pe3yJibTaThbl 0CBOCHHS 0011e00Pa30BaTEJLHOIO Y4eOHOI0
npeaMera

OcBoenne cogepxanus ydeOHoro mnpenmera OVYIL. 03 Marematuka obecriednBaer
JOCTHIKEHHE CIEAYIOUINX PE3YIbTATOB:

JINYHOCTHBIE Pe3yJIbTaThI:

IPa)1aHCKOT0 BOCIIUTAHMUS:

JI1 cdhopMHpPOBAaHHOCTh TpaXJAHCKOW MO3UIMKU OOYYalOIIErocs KaK AaKTHUBHOTO U
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00IIECTBa;

JI2 oco3HaHME CBOMX KOHCTUTYLIMOHHBIX INpaB U OO0sS3aHHOCTEH, yBa)K€HHE 3aKOHA U
IIPABOIOPSAJIKA;

JI3 mpuHATHE TPaJWLMOHHBIX HAIIMOHAJBHBIX, OOIIEYETOBEUYECKUX TYMaHUCTHUECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

JI4 TOTOBHOCTH MPOTHBOCTOSTH MICOJOTHH SKCTPEMHU3MA, HallMOHAIM3Ma, KceHohoouu,
JTUCKPUMHUHALIMU [0 COLMANIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAIBHBIM IIPU3HAKAM;

JI5 TOTOBHOCTH BECTH COBMECTHYIO JESTEILHOCTh B HHTEPECAX IPAXKAAHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYIIPABICHUM B 00OIIE00pa30BaTENbHON OpraHU3aluy U JE€TCKO-IOHOIIECKUX
OpraHu3aIusix;

JI6 ymeHue B3aMMOJEHCTBOBATH C COLMAJIbHBIMA MHCTUTYTaMHU B COOTBETCTBUHU C MX
(GYHKLIMSAMU U Ha3HAUCHUEM;

JI7 rOTOBHOCTH K TYMaHUTAapHOU M BOJIOHTEPCKOM JIEATEIIBHOCTH;

MaTPUOTHYECKOIO BOCIIUTAHHUSA:

4



JI8 chopMHpPOBAHHOCTh POCCHUICKON TpakJAaHCKON WISHTUYHOCTH, TMaTPHOTU3MA,
YBOKEHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH Tiepen PoawHON, ropmoctu 3a CBOM
Kpai, cBOK PonauHy, CBOM S3BIK M KYyJBTYPY, NPOLUIOE M HACTOSAIIEEC MHOIOHALMOHAIBHOIO
Hapoxa Poccuu;

JI9 1EeHHOCTHOE OTHOLIEHHE K TIOCYAApCTBEHHBIM CHMBOJIAM, HCTOPUYECKOMY U
MPUPOJHOMY HACIEAMIO, NaMATHHUKAM, TpaaulusIM HapoaoB Poccum, noctmxenussm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIE;

JI10 wupeitHas yOeXJAEHHOCTh, TOTOBHOCTh K CIyXeHHI0O W 3amure OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

JyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUSA:

JI11 oco3HaHue AyXOBHBIX LIEHHOCTEH POCCUIUCKOTO HApOa;

JI12 copMupoBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,

JI13  cmocoOHOCTh OIEHWBAaTH CHUTYallMI0O W MPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

JI14 oco3HaHue JIMYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

JI15 oTBEeTCTBEHHOE OTHONIICHHE K CBOUM POAMUTENSM U (WJIM) APYTUM 4YJIEHAM CEMbH,
CO3JJaHMI0O CEMBM Ha OCHOBE OCO3HAaHHOIO IIPUHATHS LEHHOCTEH CEMEWHOW JKU3HH B
COOTBETCTBUU C TPAIULMUIMHU HapooB Poccuu;

ACTETUYECKOT0 BOCIIUTAHUS:

JI16 »ocreTMdeckoe OTHOIICHHWE K MHUPY, BKJIIOYas OSCTETHKY ObITa, HAYYHOTO U
TEXHUUYECKOI0 TBOPUYECTBA, CIIOPTA, TPY/Ja U OOLIECTBEHHBIX OTHOIIECHUI;

JI17 ciocoGHOCTh BOCTIPUHUMATh Pa3IM4YHbIe BUbI UCKYCCTBA, TPATUIIMN U TBOPUYECTBO
CBOET0 U JPYT'HX HapOJOB, OLIYIATh IMOLMOHAILHOE BO3/IEHCTBUE UCKYCCTBA;

JI18 yOexneHHOCTh B 3HAYUMOCTU JUIsl JIMYHOCTH U OOLIeCTBa OTEYECTBEHHOTO U
MHUPOBOI'0 UCKYCCTBA, STHUUECKUX KYJIbTYPHBIX TPAAULUI U HAPOJHOTO TBOPUECTBA;

JI19 roTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIIEHUE MIPOSIBIISThH
KayecTBa TBOPUYECKOMN JIMUYHOCTH;

TPYZIOBOT'O BOCIIUTAHUS:

JI20 roTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepPCTBA, TPY10JII00UE;

JI21 TrOTOBHOCTb K AaKTMBHOW JESATEIBHOCTH TEXHOJIOIMUECKOM M COLMAIBHOU
HaIpaBJIEHHOCTH, CHOCOOHOCTh MHULMUPOBATH, IUIAHUPOBATH M CAMOCTOSTEIBHO BBINOJHATH
TaKylo JAESTEIbHOCTD;

JI22 TOTOBHOCTH U CIIOCOOHOCTHh K 0Opa30BaHUI0 M CaMOOOpPA30BaHUIO HA MPOTSHKEHUU
BCEH JKU3HU;

LIEHHOCTH HAayYHOTO MO3HAHUSA:

JI23 chopMUpPOBaHHOCTb MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

JI24 coBepUICHCTBOBAHME SI3BIKOBOW M YMTATENbCKOM KYyJIbTYpbl KaK CpelcTBa
B3aUMOJICUCTBUS MEXIY JIIOJIbMH U NTO3HAHUS MUPA;

JI25 oco3HaHHWE IIEHHOCTH HAy4YHOW JI€ATEeNbHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
IIPOEKTHYIO M MCCIIEN0BATENBCKYIO IEATENBHOCTh MHANBUIYaJIbHO U B TPYTIIIE.

- MeTanpeaMeTHbIe Pe3yJabTaThI:

OgajieHre YHUBEPCAIBHBIMU YICOHBIMH ITO3HABATEILHBIMA JCHCTBUSMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

M1 camocTosTeNlbHO (GOPMYITHPOBATh W aKTyaJTU3HPOBATh MTPOOIIEMY, pacCMaTpHBaTh e
BCECTOPOHHE;

M2 ycraHaBIMBAaTH CYIIECTBEHHBIM TMPU3HAK WM OCHOBAHUSA U1 CpPAaBHEHHS,
KJIacCU(UKAUU U 0000IICHHUS;

M3 onpeensTh e IeATEIPHOCTH, 3a/1aBaTh apaMeTPhl U KPUTEPUU MX JTOCTHKCHHUS,

M4 BBISBISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHUS B PACCMATPUBAEMBIX SIBJICHHUSIX;
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MS5 BHOCUTBH KOPPEKTHUBBI B JCSATENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEJISM,
OLICHMBATh PUCKU IOCIECIACTBAN JEATEIBHOCTH;
M6 pa3BHBaTh KpEaTHBHOE MBILUICHUE ITPH PELICHUN )KU3HEHHBIX MTPOOIIEM;

0) 60a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

M7 BnageTb HaBbIKAMHU Yy4eOHO-HCCIIEOBATENIbCKOM W TNPOEKTHOM JesTeNbHOCTH,
HaBBIKAMU pa3perieHust mpoodiiem;

M8 cnocoGHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
IIPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMUHbIX METOOB [1I03HAHUS;

M9 oBnageHue BHJAMM JIESTEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHMSA, €ro
UHTEpIpEeTaln, MPeoOpPa30BaHNUI0 U MPUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX CHTYalHUsiX, B TOM
YuCcIIe IPU CO3AaHNUU YU€OHBIX U COLUANIBHBIX IPOEKTOB;

MI10 dbopMupoBaHHe HAYYHOTO THUIIA MBIIUICHUS, BIAJICHUE HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU OHATUSAMH U METO/IaMU;

M11 craBuTh ¥ POpPMYIUPOBATH COOCTBEHHBIE 331a4 B 00pa30BaTEIbHOM IEATEIILHOCTH
Y J)KU3HEHHBIX CUTYaIHIX;

MI12 BbISBISTH NPUUMHHO-CIEACTBEHHBIE CBSI3U U aKTyaJlM3UpOBaTh 3a7ady, BbIABUIAThH
TUIIOTE3y €€ pelleHMs, HaXOAWUTb AapryMEHThl [UIi JO0Ka3aTelbCTBA CBOUX YTBEPXKICHMIA,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

M13 ananu3upoBaTh NOITYYEHHBIE B XOJAE pEIICHUs 3a7aud pe3ylbTaThbl, KPUTHUECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

M14 naBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

MI15 pa3pabareiBaTh IUIaH pPEUICHHUS TNPOOIEMBI C YYETOM aHAIM3a HMMEIOIINXCS
MaTepHaJIbHbIX U HEMaTEepUAIbHBIX PECYPCOB;

M16 ocyuiecTBIATh 11€JIEHANIPABIECHHBIN MOUCK MEPEHOCa CPEACTB U CIIOCOOOB JIEHCTBUS
B IIPO()eCCHOHANBHYIO CpENy;

MI17 ymerb mHEepeHOCUTh 3HaHHS B IIO3HABATEJIbHYI0 W IPAKTHYECKYI 00J1acTU
KHU3HENIEeATEIIbHOCTH;

M18 ymeTh HHTErpupOBaTh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTei;

M19 BbIABUraTh HOBBIE MJIEH, IIPEIaraTh OPUTHHAIBHBIE TOAXO0/Ibl U PEIICHUS;

M20 ctaBuTh NpoOIEMBI U 33]]a4H, JONYCKAIOIINE aTbTEPHATUBHBIEC PEILICHUS;

B) paboTa ¢ uHpopmaruei:

M21 BnageTh HaBBIKAMU TMOJY4YE€HHUS HHQOpPMALMM M3 HCTOYHUKOB pAa3HBIX THIIOB,
CaMOCTOSITEJIBHO ~ OCYILECTBJISATh IIOMCK, AaHaJIW3, CUCTEMATH3alUI0 U HMHTEPIPETALUIO
MH(pOpMaLlMU Pa3INYHBIX BUJIOB U (OPM MPEACTABICHUS;

M22 co3naBaTh TEKCThl B pa3iMyYHBIX (popMarax ¢ y4eToM HazHadyeHus MHPopMaluu U
LIEJIEBOM ayJTUTOPUH, BBIOMpasi ONTUMAIbHYIO (pOpMY IPEACTaBICHUS U BU3YyalIU3al1H;

M23 oneHMBaTh JOCTOBEPHOCTH, JIETMTUMHOCTh MH(OpMAIMM, €€ COOTBETCTBUE
IIPABOBBIM M MOPAJIbHO-3TUYECKUM HOpMaM;

M24 ucnonb3oBaTh CpeAcTBa UH(OOPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pelIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 3a/ad C COOJIIOJICHUEM
TpeOOBaHUIN IPrOHOMMKH, TEXHUKU 0€30MaCHOCTH, TMTHEHBI, pecypcocOepeXeHus!, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;

M25 BnajneTh HaBBIKAMM PACMO3HABAaHUS W 3alIUTHl WH(pOpPMAIMU, WUH(OPMAIIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBnazeHne yHUBEPCATBHBIMA KOMMYHHUKATUBHBIMU JI€HCTBUSMMU:

a) obieHue:

M26 ocymiecTBIsSTh KOMMYHUKAIIUU BO BCeX cepax KU3HU;

M27 pacnio3HaBaTh HeBepOaIbHbIE CPEICTBA OOLIECHHSI, TOHUMATh 3HAUYCHHE COLMAIbHBIX
3HAKOB, PAclO3HABAThH MPEINOCHUIKU KOHQJIUKTHBIX CUTYyallUl U CMSTYaTh KOH(JIUKTHI;

M28 BraieTh pa3IMYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMOACHCTBUS;
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M29 apryMeHTUPOBAHHO BECTH JUAJIOT, YMETh CMATYAaTh KOH(MDIUKTHBIC CUTYAIINN;

M30 pa3BepHYTO M JIOTHYHO H3J1araTh CBOI TOYKY 3PEHHS C UCIIOIB30BAHUEM S3BIKOBBIX
CPEJICTB;

0) coBMecTHas JesTeIbHOCTD:

M31 noHMMaTh ¥ UCHOIB30BATH MPEUMYIIIECTBA KOMAaHAHON ¥ WHANBUYATbHON paboThI;

M32 BeIOMpATh TEMATUKY W METOJIbl COBMECTHBIX JCHCTBUH C YU4ETOM OOIIMX MHTEPECOB
Y BO3MOKHOCTEH Ka)KJJOTO WIEHA KOJIJIEKTUBA;

M33 npuHHMaTh UEIU COBMECTHOM JAEATEIbHOCTH, OPTaHU30BbIBATh M KOOPIUHUPOBATH
JICUCTBUSA IO €€ JOCTHUKEHHIO: COCTAaBIIATH IUIAH JCHUCTBUM, PACHPENCISTH POJIU C YUETOM
MHEHHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

M34 oueHuBaTh KadecTBO CBOETO BKJIAJa M KaXJOTO YYaCTHHKA KOMAaHIBI B OOIIWI
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

M35 nmpennaraTb HOBBIE IPOEKTBI, OLIEHMBATb MJEU C IIO3ULUU HOBU3HBI,
OPUTHHAJILHOCTH, IPAKTUYECKOI 3HAUUMOCTH;

M36 koopAMHHPOBATh M BBIOJHATH PabOTy B YCIIOBUSIX pPEalbHOIO, BUPTYAIbHOIO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHUS;

M37 ocyiecTBIsSITh NO3UTUBHOE CTPATETMUYECKOE MOBEICHUE B Pa3IMUHBIX CUTYyalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

OBnazieHue YHUBEPCAIbHBIMU PETYISTUBHBIMU JCHCTBUSIMHU:

a) caMOOpTaHU3aIIHs:

M 38 camOCTOSITENPHO OCYLIECTBIISITh I103HABATEIbHYIO JEATEIbHOCTb, BBISBIATH
po0JIeMbl, CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 3a/1a4H B 00Pa30BaTEIbHON AESITEIbHOCTH
Y KU3HEHHBIX CUTYaIIUsIX;

M39 camMOCTOSTENIbHO COCTaBJIATh IUIAH PEIIEHUs MPOOJIEMbl C YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEANIOYTCHHI;

M 40pxaBath OIIECHKY HOBBIM CUTYAIIHSIM;

M41 pactmupsTh paMKu y4eOHOTO IIPEeIMETa Ha OCHOBE JIMYHBIX NMPEITOYTCHHII;

M42 nenaTe OCO3HAHHBII BBIOOpP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 32
pelieHue;

M43 ouieHUBaTh TPHUOOPETEHHBIN OTIBIT;

M44 cnoco6cTBOBaTh (POPMUPOBAHUIO U MPOSBIECHUIO IIMPOKON 3PYAUIMH B Pa3HbIX
00JacTsX 3HaHWH, TOCTOSTHHO TIOBBIIIATH CBOI 00pa30BaTeNbHBINA U KYIbTYPHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

M45 naBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

M46 Bnanerb HaBBIKAMU I103HABATENbHON pPEQIIEKCHMM KaK OCO3HAHMS COBEPILIAEMBIX
JENCTBUI U MBICIIUTENBHBIX ITPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUIA;

M47 wucnonb3oBaTh NpUEMbl pedIEKCUU ISl OLEHKHW CHUTYyallMd, BbIOOpa BEpPHOIO
peleHus;

M48 ymeTp olleHHBaTh PUCKU U CBOEBPEMEHHO MIPUHUMATD PEILIEHUS 110 UX CHUKEHHUIO;

B) SMOLMOHAJIbHBIM UHTEJIEKT, IPEAIOoaraiomuii cChopMUPOBAHHOCTD:

M49 camoco3HaHMs, BKJIIOYAIOUIETO CHOCOOHOCTh IOHMMATh CBOE SMOLMOHAIBHOE
COCTOSTHUE, BHJETh HaIIpaBJICHUA PAa3BUTHS COOCTBEHHON SMOIMOHANBHON cdephl, ObITh
yBEpEeHHBIM B ce0e;

M50 caMmoperynupoBaHMs, BKJIIOYAKOIIET0O CaMOKOHTPOJIb, YMEHHE NPHUHUMATh
OTBETCTBEHHOCTb 3a CBOE€ IIOBEIEHHE, CIIOCOOHOCTh aJaNTHPOBATHCA K 3MOIMOHAIBHBIM
M3MEHEHHUSM U MPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

MS51 BHyTpeHHEW MOTHBALM{, BKJIIOYANOIIEH CTPEMIIEHHME K JOCTIKEHHUIO LEIH U
ycrexy, ONTUMHU3M, HHULIMATUBHOCTb, YMEHHE JI€HCTBOBAThH, UCXOS U3 CBOUX BO3MOYKHOCTEH;



M52 smnaTuM, BKIIOYAIOMICH CHOCOOHOCTh IOHMMATh 3MOIMOHAIBLHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €r0 MPH OCYIIECTBICHUH KOMMYHHKAIIUH, CITIOCOOHOCTh K COYYBCTBHIO U
COIEPEKMBAHUIO;

MS53 coumanbHBIX HABBIKOB, BKIIFOYAIOIIMX CIIOCOOHOCTh BBICTPAaMBaTh OTHOIICHHS C
JIPYTHUMH JFOJBMU, 3a00TUTHCSI, IPOSIBIIATH HHTEPEC U pa3periaTh KOH(IUKTHI,

T) IPUHITHE Ce0sl ¥ IPYTHX JIFOICH:

M 54 npunumats cedsl, HOHUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA,;

M 55 npuHuMare MOTHUBBI M apryMEHTBI APYIMX JIIOACH IPHU aHAIM3E PE3YJIbTATOB
JESTEIIBHOCTH;

M 56 npu3HaBaTh CBOE MPaBO U MPABO APYIUX JIHO/EH HA OMINOKHY;

IIpenMeTHbIe pe3yIbTaThI:

11 Bmagenue MeTolaMt JOKa3aTeNbCTB, AITOPUTMAMH PELICHUS 3aa4; yMeHUE (popMyIupoBaTh
OTIpeJIeNICHNsI, aKCHOMBI U TEOPEMBI, IPUMEHSTh MX, IPOBOAMTH JIOKAa3aTelbHbIC PACCY)KICHUS B XOC
peleHus 3aaay;

[12 ymeHue omepupoBaTh MOHATUSAMH: CTEIEHb YMCIA, JIOTApH(M YHCIIA; YMEHHE BBIIOIHATH
BBIYHMCIICHHE 3HAYCHUH U MPeoOpa3oBaHusl BRIPAKECHUI CO CTENEHIMH U Jorapudmamu, npeodpa3oBaHus
JIPOOHO-PAIMOHATIBHBIX BBIPAXKCHHIA;

[13 ymeHue omepupoBaTh IOHATHAMH: palOHAJIbHBIC, HPpAlMOHAIBHBIC, ITOKa3aTeNIbHEIC,
CTEINECHHBIE, JIoTapr(PMUUECKHE, TPUTOHOMETPHIECKUE YPABHEHUS U HEPABEHCTBA, HX CUCTEMBI;

[14 ymenuwe omepupoBaTh MOHATHUSAMH: (YHKUIHWS, HENpepbIBHAS (QYHKUUS, MPOU3BOJHAS,
nepBooOpa3Hasi, ONpeeTeHHBI WHTErpal; yMEHHE HaXOJUTh IPOM3BOAHBIC SJIEMEHTAPHBIX (YHKIHH,
UCTIOJIB3YS CHPaBOYHBIC MAaTE€PUAIIBI; HCCIIENIOBATh B MPOCTEHIMX CiTydasx (QYHKIMA Ha MOHOTOHHOCTb,
HaXOJIUTh HauOONbIIME W HAaUMEHBIINE 3HA4YCHUS (QYHKIWH; CTPOUTh TpadUKd MHOTOYJICHOB C
WCIIOJIb30BaHUEM amlapara MaTeMaTu4ecKoro aHain3a; MPUMEHITh MIPOU3BOJHYIO MPU PEUICHUH 3a1ad
Ha JBIDKECHUE; PeIlaTh NPaKTHKO-OPHEHTUPOBAHHbIC 33/1a4i Ha HaWOOJBIINE Y HAMMEHbBIINE 3HAYCHHUS,
Ha HaXOXXJCHUE MyTH, CKOPOCTH U YCKOPEHHUS;

[15 ymeHnuwe omnepupoBaTh NOHATHAMHU: palUOHaNbHAs (QYHKIMSA, TMOKa3aTeNbHAs QYHKIHS,
crenieHHas GpyHKIus, Torapudmmdeckas GyHKIHS, TPUTOHOMETpHYeCKHe PYHKINH, 00paTHBIe (PYHKITNY;
YMEHHE CTPOUTH TPaUKH M3YUYEHHBIX (DYHKIMH, UCIIONB30BaTh IPadMKH MPH M3YYCHHUH MPOLECCOB U
3aBUCUMOCTEH, NP PEIICHUH 3a/1a4 M3 JIPYTUX y4eOHBIX NPEJMETOB M 3aJad U3 PEalbHOM KHM3HHU;
BhIpaKaTh (POpMyIaMu 3aBUCUMOCTH MEX]Ty BEIUIHHAMY;

16 ymeHune pemarps TEKCTOBBIE 3a1a4¥ Pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOIEHTHI, JOJU U YacCTH,
Ha JIBUXKXCHUC, pa60Ty, CTOMMOCTBH TOBAapOB M YCIIYI', HAJIOI'U, 3a/la4ui 13 obOJjacTu YipaBJICHUSA JIUYHBIMU U
CEMEMHBIMH (1)I/IHaHC3MI/I); COCTAaBJIATh BBIPAXKCHUSA, YPAaBHCHHA, HCPABCHCTBA U UX CUCTEMBI 110 YCJIOBHIO
3a1a4M, UCCIIEI0BATh MOIyYSHHOE PEeLIeHUE U OLICHUBATh IPaBIONIO00HOCTD PE3yIbTaToB;

I17 ymeHue omepupoBaTh MOHATHSIMHU: CpeiHee apupMeTHuecKoe, MenuaHa, HauOojbllee U
HavMEHbIllee 3HAUCHHS, pa3Max, JUCIEePCHs, CTaHAapTHOE OTKJIOHEHHE YHUCIOBOTO Habopa; yMeHue
U3BJICKaTh, MHTEPIPETUPOBATh HH(POPMAIIMIO, TIPEJCTABICHHYIO B TaONUIax, HA AUarpammax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA pEalbHBIX IPOIECCOB M SIBICHUI; NMPEACTaBISATh HMHPOPMAIMIO C TOMOIIBIO
Ta6HI/IH " auarpaMM; UCCJI€a0BaTb CTATUCTUYCCKNUE NaHHBIC, B TOM YHMCJIC C IPUMECHCHUEM I‘pa(l)I/I‘IeCKI/IX
METOJIOB | DJICKTPOHHBIX CPEJICTB;

[18 ymeHue omepupoBaTh MOHSATHUSMH: CIyYalHBIH OIBIT M CIy4ailHOE COOBITHE, BEPOSTHOCTH
cnyqal‘/'moro COGBITI/IH; YMCHHUE BBIYHUCIIATL BEPOATHOCTH C HMCIIOJIB30BAaHHUEM Fpa(bI/I‘IeCKI/IX MCTOAO0B,
NPUMEHSTh (POPMYIIBI CIOKEHUSI U YMHOKEHHSI BEPOSATHOCTEH, KOMOMHATOPHBIE (DaKThI ¥ (OPMYIIBI TIPU
pelIeHnH 3ajJjady; OLEHMBATh BEPOSTHOCTH PEAIbHBIX COOBITHH; 3HAaKOMCTBO CO CIy4YalHBIMU
BEIMYMHAMM;, yMEHHE NPHUBOAMTH MPHMEPHl MPOSBIECHUS 3aKOHAa OONBIIMX YUCEN B NPUPOIHBIX H
OOIIECTBEHHBIX SIBJICHUX;

I19 ymenue omepupoBaTh NOHSATHAMHU: TOUYKA, HpsAMasi, MJIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN
YroJl, CKpeIIBaIoIInecs MpsiIMble, NapaJIeIbHOCTD U IEPIEHANKYIIIPHOCTD MPSIMBIX M IJIOCKOCTEH, yroi
MEXKAY MPAMBIMU, YTOJI MEXKOY HpHMOﬁ " IJIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTAMHU, PACCTOAHUE OT TOYKHU
J0 IIOCKOCTH, PACCTOAHUC MCKAY NMPAMBIMU, PACCTOAHUEC MEXKIY IJIOCKOCTAMU, YMEHHUE HCIIOJIB30BaTh
NPy PEUICHWH 33734 H3YyYeHHbIE (aKTbl M TEOpPEMbl IUIAHUMETPUH; YMEHHE OLEHHMBAaTh pPa3Mephbl
00BEKTOB OKPY>KaIOIIET0 MHPA;



I110 ymeHue omnepupoBaTb MOHATHSAMU: MHOIOIPDAaHHHMK, CEYEHHWE MHOTOIpaHHMKA, KyoO,
napajuleNieiine]], Ipu3Ma, upamMua, Gurypa 1 IMOBEpXHOCTh BpallleHHs, WIHHAP, KOHYC, map, cdepa,
ceueHHss (QUrypbl BpalleHus, IUIOCKOCTh, Kacaromascs cdepsl, LWIMHAPA, KOHyca, IUIOMAb
MOBEPXHOCTH MUPaMHIBI, IPU3MBI, KOHYCa, IWJIHMHAPA, IUIOMaAb chephl, 00beM Ky0a, IpsSMOYTrOIbHOTO
napajenenuIena, TMpaMyuabl, IPU3Mbl, HIUIMHAPA, KOHYCA, 1apa; yMEHUE U300pakaTh MHOTOTPAHHUKH
Y IOBEPXHOCTH BPAIICHUS, UX CEYECHHUS OT PYKH, C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX
CPEJICTB; YMEHHE paclo3HaBaTh CHUMMETPHIO B IPOCTPAHCTBE; YMEHHE pAaclo3HaBaTh IPAaBUIIbHBIC
MHOTOTPAaHHUKH;

I111 ymenue omepupoBaTh HOHATHSMHU: ABWXEHHE B IPOCTPAHCTBE, MOAOOHBIE (GUIYpHl B
MPOCTPAHCTBE; MCIIOIB30BATh OTHOIICHHE IUIOIIAACH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (GUTYp mpH
pelIeHuN 3a7ad4;

[112 ymeHne BBIYHMCIATH T€OMETPUUYECKHE BEIWYMHBI (AJMHA, YIoJl, IUIOLaab, 00beM, IUIOIAAb
MOBEPXHOCTH), HCHIOIB3YS H3y4UeHHBIE POPMYIIBI U METOIBI;

[113 ymenue omepupoBaTh MNOHATHAMH: HPSIMOYroibHas CHUCTEMa KOOPJAMHAT, KOOPIMHATEHI
TOYKH, BEKTOpP, KOOPAHMHATHI BEKTOpPA, CKAJSIPHOE IPOM3BEICHHE, YroJll MEXIy BEKTOpamH, CyMMa
BEKTOPOB, IIPOM3BEICHUE BEKTOPAa Ha YHUCIIO; HAXOAUTh C MOMOILIBIO M3YYEHHBIX (OPMYS KOOPAUHATHI
CepeIuHBI OTPE3Ka, PACCTOSHUE MEXKIY ABYMS TOUKAMU;

[114 ymenne BbIOMpaTh MOAXOIAIINA M3YYCHHBIH METOM JUIS PEIICHUsS 3ajadd, paclo3HaBaTh
MaTeMaTHyeckue (pakTel M MaTeMaTHYECKHE MOAEIM B IPUPOIHBIX M OOLICCTBEHHBIX SBICHUAX, B
HCKYCCTBE; YMEHHE IIPUBOAUTH IIPUMEPbI MAaTEMaTUYECKUX OTKPBITUM POCCUHCKOM U MHUPOBOU
MaTeMaTU4YECKON HAYKH.



2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O

MHNPEIMETA

2.1. O0beM yueOHOro npeaMera ¥ BUAbI Y41eOHOH padoThI

Bup yueOHoii paboTbl

O0BbeM yacoB

O0bem 00pa3oBaTeIbHOI POrPaMMBbl 234
O06beM 00pa3oBaTeIbHON MPOrpaMMbl 00YYAKOIIHXCS € MPenojgaBaTejieM 202
B TOM YHCIIE:
TEOPETHYECKOE 00yUCHUE 94
MPAKTUYCCKHUE 3aHATUS 108
CamocrosiTeibHas padora o0yuyarouerocs (Bcero) 24
[TpomexyTouHas aTTectanus B popme sKk3aMeHa 8
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2.2 TemaTu4ecKuii MJIaH U co/iepkaHue Y4eOHOr0 mpeaMera

HaumeHnoBanue pasaeioB u Copepxxanue ydyeOHOro MaTepunasa, 1a00paTopHbie padoThl U Oo0bem IInanupyemsie
TeM NMPAKTHYECKHUE 3aHSITHS, CAMOCTOSITE/IbHASI PaboTa 00y4aKIUXCsi) 4acoB pe3yJIbTaThl
1 2 3 4
Pazgea 1. IloBTOpeHne Kypca MAaTeMaTHKH OCHOBHOIi 1IK0J1bI 18
Tema 1.1 Leab u 3aga4u Conep:kanue y4eOHOT0 MaTepuaJia: 2 JI1,J114,J120,J125
MaTeMAaTHKHU npu ocBoeHun | Llenb u 3agaun MareMaTUKU P OCBOCHHMM CIIELMAIbHOCTU. bazoBble M3, M10,
CHenHAJTbHOCTH. UHc/Ia 1 | 3HAHUA U YMEHHS [0 MaTeMaTuke B IpOo(ecCHOHANBbHOM U B TOBCEIHEBHOM MEM12,M13.M17
BBIYHCJICHUS JEATENIbHOCTU. JIEHCTBUS HAA TMOJIOKUTEIbHBIMH M OTPHIATEIbHBIMU I11, 112, 114
YuclaMi, ¢ OOBIKHOBEHHBIMH U AECATUYHBIMU ApoOsmu. JlelcTBus co
CTETeHsIMH, (POPMYJIbI COKPAIIEHHOTO YMHOKEHHSI
IIpakTH4eckoe 3aHsATHE 2
Yucna v BIYUCICHUS
Tema 1.2 ToxaecTrBa u Conep:xanue yueOHOro MaTepuaJia: 2 JI1,J114,J120,J125
TOKIeCTBEHHbIE [TpocTeie TPOLIEHTHI, pa3HBIC CIOCOOBI WX BBIYUCICHUA. JIMHEWHEIE, M8, M10, M12,
npeoodpazoBaHusl. KBaJIpaTHbIE, IPOOHO-TTMHEHHbIC YPAaBHEHHS U HEPABEHCTBA M13,M17
YpaBHeHus IIpakTH4yeckoe 3aHsATHE 2 I11, 113, II6,
W HEPaBEeHCTBA [IpouieHTHBIEC BHIYMCIIEHMSI. Y DAaBHEHHS M HEPABEHCTBA
CamocrosiTeibHast padoTa 00y4yaommxcst 2
Pemenue ypaBHEHUI
Tema 1.3. IIpouenTHbIe Coaep:xxanue yueOHOIro MaTepuaJia: 2 JI1,J114,J120,J125
BbIYHCJICHHUS B IIpocTteie ¥  CilOXHBIE TMpPOUEHTHL. IIpOLEHTHBIE BBIYKCICHHUS B Mg§.M12M16,
npogeccCHOHATBHBIX poecCHOHANIBHBIX 3aJa4ax MI13M17
3agavax IIpakTHYeckne 3aHATHSA: 2 I16
[Ipoctbie ¥  cnoxHble NOpOUEHTHl. [IpOnEeHTHBIE  BBHIYMCICHHS B
npoecCHOHANBHBIX 3aa4ax
Tema 1.4 Copepxxanue y4eOHOro MaTepuaJa: 2 JI1,J114,J120,J125
ITocaenoBaTeILHOCTH ITocaemoBaTeILHOCTH, CITOCOOBI 3aJaHus MMOCJIEIOBATEILHOCTEA. I11,I12,113,114,
U NIPOrpeccHu MOHOTOHHBIE MOCEI0BATEIbHOCTH. ApudpMeTndeckas U reoMeTpuuecKas 16,1112
nporpeccud. beckoHedHO yObIBaroliasi TeOMETpUYecKas MPOrpeccus. M8 MI12MI13,M17
Cymma OeckoHEYHO yObIBarOIel reomerpudeckoil mporpeccuu. @opmyna M46,M47

CJIOKHBIX  IIPOHCHTOB. Hcmons3oBanne nporpeccun jid  pPCIICHUA
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PEAJILHBIX 3aJa4 ITPUKIAJHOI'0 XapaKTepa

CamocrosiTe1bHast padoTa 00y4YarOmMXCs: 2
Brruncnenus u npeoOpasoBanus. Penenne ypaBHeHH HepaBeHCTBA
Tema 1.5 ®ynkuuu u Copepxxanue yyeOHOIro MaTepuasa 2 JI1,J114,J120,J125
rpaguku Oyukuus, crnocodbl 3amanus ¢yHkuuu. ['padux ¢yHkuu. Bsanmzo M3, M8, M10, M13,
obparable (yHKIMU. OOJACTh OMpENENICHUs W MHOXECTBO 3HAYCHUU M17, 114, T15
byukiun. Hymu ynkuuu. [IpomexyTku 3HakonmoctossHCTBa. UETHBIE U
Heu€THBIE (PYHKITUH
KonTpoubnas pabora BxonHo#l KOHTPOJIb 2
CamocrosiTesibHas padoTa 00yYarOIIuXCcst 2
[TonroroBKa K KOHTPOJILHOU paboTe
Paznen 2. Crenenu u kopuu. CTenenHasi, nokaszaTtejbHas M Jorapupmmuyeckasi pynkuuu 36
Tema 2.1. Coaep:xxanue yueOHOro MaTepuaJia 2 JI1,J114,J120,J125
Apudmerndyeckuii kopenb | Apudmernyeckuii  KOpeHb  HaTypalbHOM  cremeHu. [ledictBus ¢ M3, M8, M10,, M12,
N—oii cTeneHn. apuQMEeTUYECKUMHU KOPHSIMH N—OM CTETCHHU. M13, M21, M46,
IIpakTnyeckune 3aHATHSA: 2 M47, 111, 112
ApudmeTnieckuii KoOpeHb N—Ol CTEHEHH.

Tema 2.2 Ctenenu. Conep:xxanue yueOHOro MaTepuaJia 2 JI1,J114,J120,J125
CrannaptHas ¢popma 3anucu | Ctenenb ¢ nenbiM  nokaszareneM. CranpapTtHas — ¢Qopma  3amucu M3, Mg, M10,, M12,
J€HCTBUTEILHOI0 YHCJIA JNeHCTBUTENbHOTO uucia. Vcnonb3oBanue mnoaxoAsmie ¢GopMbl 3amucu M13, M21, M46,

JEUCTBUTENIBHBIX YMCENl Uil  PELICHUS IMPAKTUYECKUX 3aJad U M47, 111, 112, I114
npejacTaBieHuss JaHHbIX. CTeneHb C paluOHAIBbHBIM  IOKAa3aTEJIEM.
CgoiictBa crenenu. [Ipeobpa3oBaHne BbIpaXeHUI, COAEpKALINX CTETEHU C
palMoOHaIbHBIM MTOKA3aTENeM
IIpakTH4eckue 3aHATHA: 2
Crenenu. CtanaapTHasi popma 3anicH IeHCTBUTENIBHOTO Yncia
Tema 2.3 Crenennas Coaepxxanue yueOHOro MaTepuasa 2 JI1,J114,J120,J125
(pyukumus, ee cBoiicTBA. Crenennas GyHKIIMS ¢ HATypaIbHBIM U 1IEBIM TMTOKa3aTenem. E€ cBoiicTBa M8 M10, M12,
IIpeoOpa3oBanue u rpaduk. CBoiicTBa U rpaduK KOpHS N-Oi CTETIeHU MI13M17
BBIPAKEHU I C KOPHSIMHU N-0H I12,I15
CTENeHu
Tema 2.4 Uppamnonaiabubie | ComepxaHue yueOHOro MaTepuasia 2 JI1, J114,J120,J125

YPaBHEHHSI M HePaBEeHCTBA

PaBHOCHIIBHOCTD HPPAIIMOHAJIBHBIX YpaBHEHHH. MeTo1bl X pelieHus

M8 ,M10, M12,
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IIpakTnyeckne 3aHATHSA:
Pemenue nppanroHanbHbIX YpaBHEHHI

CamocrosiTesbHasi padoTa 00y4ar0IMXCs
Pemenue nppanOHaIbHBIX YpABHEHUI

MI13M17
I13

Tema 2.5 Iloka3areJbLHBIE

Conep:kanue y4eOHOT0 MaTepuaJia

JI1, 14,J120,J125

ypaBHeHHs 1 HepaBeHCTBa | CTENeHb ¢ IMPOU3BOJIBHBIM JAEHCTBUTEIBHBIM IOKazarenaeMm. OmpeneneHue M8 ,M10, M12,
MoKa3aTeJIbHOW (YHKIIMM W €€ CBOMCTBA. 3HAKOMCTBO C IPUMEHEHHUEM M13M17
nokazarenabHON (QyHKIMM. Pemenne mokasatenbHBIX YpaBHEHUH METOIOM 13,115
YpaBHUBaHMs IIOKa3aTesed, METOJOM BBEJCHHUS HOBOW IE€PEMEHHOM,
(GyHKIMOHAIbHO-TpaUUeCKUM  MeToAOM. PelieHue  mokas3aTelabHBIX
HEPaBEHCTB
IIpakTHYeckue 3aHATHSA:
[Toka3arenbHas QyHKUus, ee cBoiicTBa. llokas3arenbHble ypaBHEHUS U
HEPABEHCTBA
Tema 2.6 Jlorapu¢dm uncna. | Comep:kanue yueOHOro Mmarepuasia J114,J120,J125
CsoiicTBa jorapugmon Jlorapudwm gucia. CoiicTsa Jiorapudmon. Orneparius JIorapuhMUPOBaAHUS M8,M10, M12,
IIpakTnyeckne 3aHATHS: MI13M17
Jlorapudm uncna. CBoiCcTBa J0raprugmMoB I12
Tema 2.7 Iloka3zateabnasa | Coaep:xxanue y4eOHOro MaTepHuajia J1, J114,7120,J125
U Jiorapupmuueckasn Jlorapudmuueckas pynkuus u ee cpoiicra. [loHsiTHe NTOrapupmMuvecKoro M8 ,M10, M12,
(pyHKUMH, ypABHEHHS, ypaBHeHus. Onepanus NOTeHUMpoBaHus. Tpu OCHOBHBIX METO/A PELIECHUS MI13M17
HEepaBeHCTBA Jorapu(pMHUUECKUX YypaBHEHMH: (YHKUMOHAIbHO-Tpapuueckuil, MeToj 12,115

NOTEHIIUPOBAHUS, METO]I BBEJICHHS HOBOW nepeMeHHOM. Jlorapupmmuyeckne
HEPaBeHCTBA

IIpakTHYeckue 3aHATHSA:
Jlorapudmuueckas GyHkIus, ee cBoiicTBa. Jlorapupmuueckue ypaBHEHHUS,
HEpaBEHCTBA

Tema 2.8 Jlorapu¢pmsbl B
NMpUpoae U TEXHUKE

Conep:xanue yueOHOro MaTepuaJia
[Tpumenenue norapudma. Jlorapupmudeckas cnupans B npupoze. Ee
MaTeMaTUYECKHUE CBOMCTBA

J11,J114,J120,J125
M8,M10, M12,
M13M17
12,1114
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Tema 2.9 Ilpumenenne
YPaBHEHUIi, CHCTEM U
HEPABEHCTB K pPelIeHHI0
3a1a4

Conep:xanue yueOHOro MaTepuaJia

Hcnonb3oBanue rpadukoB GyHKIIUN JJIS PEIICHUS YPAaBHCHUM W JIMHEHHBIX
cucreMm. llpumeHeHHE ypaBHEHUW, CUCTEM M HEPABEHCTB K PELICHUIO
MaTeMaTHUYeCKUX 3aJady M 3aJad U3 pa3lIuyHbIX oOJacTel Hayku u
peajbHON JKU3HU

JI1,J114,J120,J125
M8 ,M10, M12,
MI13M17
I12,1114

KonTposabHasi pabora no pasjaeny 2
CamocrosiTesbHAsi padoTa 00y4arommxcst 2
[ToaroroBka Kk KOHTPOJIBHOM paboTe
Pa3nes 3 Ilpsimble M NJIOCKOCTH B pocTpaHcTBe. KoopAMHATHI H BEeKTOPHI B IPOCTPAHCTBE
Tema 3.1. OcHOBHBIE Coaep:xanue yueOHOro MaTepuasa: 2 JI1,J114,J120,J125
MOHSITHS CTEPEOMETPHU. [Ipenmer crepeomeTpun. OCHOBHBIE MOHATHUSA (TOUYKA, MPsAMasi, IIIOCKOCTb, MS§, M10, M12,M13,
PacnoJsioxxenue npaMbIxX U npoctpanctBo). OCHOBHBIE aKCHMOMBI cTepeoMeTpuu. [lepecekarommecs, M17
ILIOCKOCTei NapajuleJIbHbIE M CKPEILMBAIOIINECS MpsIMBbIE. YTOJI MEXAY IPSIMBIMU B 11,119
IIPOCTPAHCTBE. [lepnieHIUKYISIPHOCTD MPSIMBIX. OcHoBHbIE
MIPOCTPAHCTBEHHBIE (PUTYPHI.
IIpakTnyeckoe 3ansATHE 2
OcCHOBHBIE MIOHATHUSA CTEPEOMETpUH. Pacrionoxenne npsamMeIx U
IIJIOCKOCTEN
Tema 3.2. Ilpsambie u | Conep:kaHue yueOHOro MaTepuasa: 2 JI1,J114,J120,J125
IJIOCKOCTH [TapannensHbie npsiMast U TiockocTh. Onpenenenue. [Ipusnak. CoiicTBa. M8, M10, M12,
B IIPOCTPAHCTBE [Tapannensnbie wiockoctu. Onpenenenue. [Ipusnak. Csoiicta. Terpasap M17,M13
IMapanieJbHOCTh NPAMBIX, u ero oaneMeHTol. llapamnenenunen u ero osnemeHtbl. CBolicTBa 11,119
NPSIMOIi ¥ IJIOCKOCTH, IIPOTUBOIOJIOKHBIX I'PaHEH U 1uaroHanel napauenenunena. [loctpoenne
IVIOCKOCTel OCHOBHBIX C€YEHUI
IpakTuyeckoe 3aHATHE 2
[TapannenbHOCTh NPSIMBIX, MPSIMOM M TJIOCKOCTH, TIJIOCKOCTEH
Tema 3.3. Coaeprxanue yueOHOro MmaTepuaJa: 2 JI1,J114,J120,J125
IlepnieHAUKYISIPHOCTH [lepnenukynspHsie IpsIMBIE. [TapamiensHbie psIMBIE, Mg, M10, M12,
NPAMBIX U IJIOCKOCTEH NEPIEHIUKYISIPHBIE K IUIOCKOCTH. lIpu3Hak mepneHauKyiIspHOCTH M17,M13
MPSAMON U TJIOCKOCTH 111,119
IpakTuyeckoe 3aHATHE 2

[lepneHMKyISIpHOCTD NPSIMBIX, IPSIMON U INIOCKOCTH, MIIOCKOCTEN
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CamocrosiTesibHasi padoTa 00yYarOMXxcst
ITocTpoeHre nepneHauKyYIIPHBIX IPSIMBIX U INIOCKOCTEH

Tema 3.4. Yriabl Mex1y Coaeprxanue yueOHOro MaTepuaJa: 2 JI1,J114,J120,J125
NPSAMBIMH M IUIOCKOCTSIMHU | YTJIBI B IIPOCTPAHCTBE: YroJl MEXAY IPSIMOM U IJIOCKOCTBIO, ABYTPaHHBIN M8, M10, M12,
yroJ1, TMHENHBIN yroja ABYIpPaHHOro yria. [IeprieHIuKyisp U HaKJIIOHHBIE: M17,M13
paccTosHUE OT TOYKH [I0 IUIOCKOCTH, PACCTOSHHE OT MpPAMON J0 I11,I19
IUIOCKOCTH, TPOEKUUsi (UTypbl Ha IUIOCKOCTh. llepneHIuKynspHOCTb
IJIOCKOCTEM: IPU3HAK MEPIIEHIUKYIISIPHOCTU JBYX IUIOCKOCTel. Teopema o
TPEX NMEPHEHIAUKYIISIPaX
IIpakTHYeckoe 3aHATHE 2
VYTribl MeXAY OPSIMBIMU U IIJIOCKOCTSIMU
Tema 3.5. Koopaunatsl u Coaep:xanue yueOHOro MaTepuasa: 2 JI1,J114,J120,J125
BEKTOPbI B IPOCTPAHCTBE JlexkapToBbl KOOpPAMHATHI B IIPOCTPAaHCTBE. BEKTOpbI B INpPOCTpPaHCTBE. MS, M10, M12,
CnoxxeHue W BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO. M17,M13
CxkansipHoe npousBesieHue BeKTopoB. [Ipocreiinive 3a1aun B KOOpAHMHATaX 11,119
IIpakTnyeckoe 3ansaTHE 2
Koopannatsl 1 BEKTOPBI B IPOCTPAHCTBE
Tema 3.6. [Ipsimble u Conep:xanue yueOHOro Matepuasa: 2 JI1,J114,J7120,J125
IUIOCKOCTH B MPpaKTHYeCcKUX | B3auMHOe pacrionoxeHue npsaMbIX B mpocTpancTse. [lapamiensHocTh M8, M10, M12,
3agayvax MPAMON U TJIOCKOCTH, TAPAJIEIIbHOCTh MIIOCKOCTEM, M17,M13
MEPIEHIUKYIISPHOCTD IIJIOCKOCTEN. Pacmonoxkenne npsaMsIX U INIOCKOCTEN 11,119
B OKpYXarolieM Mupe (Ipupoje, apXuTeKkType, TeXHuke). Pemenne
ITPAaKTUKO-OPHUEHTUPOBAHHBIX 33]a4
IIpakTnyeckue 3aHATHA: 2
[IpsiMble ¥ TNIOCKOCTH B MPAKTUYECKUX 3aJa4ax
Tema 3.7 Pemienue 3a1au. Coaep:xanue yueOHOro MaTepuasa 2 JI1,J114,J120,J125
IIpsiMble U MJI0CKOCTH, Pacnonoxenue MPAMBIX u IIOCKOCTEH B IIPOCTPAHCTBE. M8, M10, M12,
KOOPAUHATHI U BEKTOPbI B [TepieHAMKYASAPHOCTh W MAPAIIETBHOCTh TPSMBIX H  TIIOCKOCTEH. M17,M13 M38,M46,
NPOCTPAHCTBE JlexkapToBbl KOOpPAMHATBI B IPOCTPAaHCTBE. BEKTOpBHI B INpPOCTpPaHCTBE. M47
CrnoxxeHMe W BBIYATAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO. 11,119,113
Koopaunats! BekTopa
Koncyabrauus 2
IK3aMeH 4
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Paznen 4. OcHoBbl TpuroHoMeTpun. Tpuronomerpuyeckue GpyHkuuu 22

Tema 4.1 OcHOBBI
TPUTOHOMETPHUH

Conep:kanue yuyeOHOIro MaTepuaJa:

CuHyc, KOCHMHYC M TaHIE€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC,
apPKKOCHHYC, apKTaHT'€HC YHCIOBOIO apryMeHTa. TpUroHoMeTpuyecKas
OKPYXHOCTb, ONPEICICHUE TPUTOHOMETPUYCCKUX (YHKIUH UYHCIOBOTO
apryMeHTa KOTaHr'€HCOM OJIHOTO U TOTO e yria

IIpakTHYeckne 3aHATHSA:
OCHOBBI TPUTOHOMETPUU

JI1,J114,J120,J125
M8 ,M10, M12,
MI13M17,

I15

Tema 4.2 OcHOBHBIE

Conep:xanue y4eOHOro MaTepuaJa:

JI1,J114,J120,J125

TPUTOHOMETpHYECKH e Tpuronomerpuyeckue  ToXkzAecTBa. [IpeoOpasoBaHusi  MPOCTEHUIINX M8 M10, M12,
TOXK/AECTBA TPUTOHOMETPUYECKUX  BbIpakeHui. CHUHYC, KOCHHYC, TaHT€HC | MI13M17,
KOTAHI'€HC YIJI0B O U - O I15
IIpakTnyeckue 3aHATHA:
OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA
Tema 4.3 Conep:xanue yueOHOro MaTepuasa: JI1,J114,J120,J125
Tpuronomerpuyeckue OO6nacTh ompeAeneHUuss U MHOKECTBO 3HAYEHUH TPUTOHOMETPUYECKHUX M8,M10, M12, M13,
(yHKIHM, MX CBOICTBA U ¢byskuii. YéTHOCTD, HEUETHOCTD, MEPUOJAUNYHOCTH TPUTOHOMETPHUUECKHUX M17,
rpaguku ¢ynkuuit. CoiicTBa U rpaduku QyHKIUN y = cos X, y =sin X, y =tg X, y I15
= ctg x. Cxatme u pacTsokeHHe TpadUKOB TPUTOHOMETPUUYECKUX
¢ynkuuit. [IpeobpazoBanue rpagikoB TPUTOHOMETPUYECKUX (YHKLUI
IIpakTHYecKkHe 3aHATHSA:
Tpuronomerpruyeckue QyHKIMH, UX CBOMCTBA U rpaQuKu
CamocrosiTesibHas padoTa 00y4arOIMXCH
[Ipeobpa3oBanue rpa)ukoB TPUTOHOMETPUUECKUX (PYHKIIHIM
Tema 4.4 Coaep:xanue yyeOHOro MmaTepuaJa: JI1,J114,J120,J125
Tpuronomerpuyeckue VYpaBHeHuUe cos X = a. YpaBHEHHUE sin X = a. YpaBHEHHE tg X = a, ctg X = a. M8,M10, M12, M13,

YPAaBHEHMS M HEPABEHCTBA

PemreHne  TpUTOHOMETPUYECKMX  YPABHEHUHM  OCHOBHBIX  THIIOB:
MPOCTEUIINE  TPUTOHOMETPUYECKUE  YpPaBHEHMs,  CBOJAIIMECS K
KBaJPAaTHBIM., PELIAEMbIE PA3JIOKECHUEM Ha MHOXKHUTEIIH, OJHOPOIHBIE.
[Ipocreiimme TPUroHOMETPUYECKNE HEPABEHCTBA .

IIpakTHYecKkHe 3aHATHSA:
TpuronomeTpryeckre ypaBHEHHsI 1 HEPABEHCTBA

M17,
I15
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Tema 4.5 Ucnosib3oBanue
TPUTOHOMETPHUU
B npogdeccuoHabHOM cepe

IIpakTuyeckue 3aHATHS:

[IpoBeneHne NPAaKTUYECKUX PACUYETOB MO (opMyJaM TPUTOHOMETPHH.
Ucnonb3oBanue rpadukoB (yHKIUN A HCCIEAOBAHUSA IPOLIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MpPH PEIICHUM 3a7a4 M3 JIPYrux
y4eOHBIX AUCUUILIINH U PEabHOM KU3HU

KonTpoJsbHasi pabora o pasaeiry

CamocrosiTesibHasi padoTa 00yYarommxcst
[ToaroroBka K KOHTPOJILHOU paboTe

JI1,J114,J120,J125
M8 ,M10, M12,
MI13M17
I12,1114

Pa3nen S. MHororpaHHuKkH u Tejia Bpamenusi 30

Tema 5.1.
MHOrorpaHHuKHu

Conep:xanue yueOHOro MaTepuaJia

[loHsTHE  MHOTOTrpaHHMKA, OCHOBHBIC JJIEMEHTHl  MHOTOTPAHHUKA,
BBIITYKJIBIC W HEBBIITYKIJIBIC MHOI'OIPaHHUKH, pa3BépTKa MHOIr'OrpaHHUKa.
[lpusma: n-yronpHas npu3Ma; I'paHH U OCHOBAHMS TNPU3MBI, MpsMas U
HaKJIOHHas IIPU3MBI; OOKOBas n I10JIHaA IMOBCPXHOCTH IIPU3MBI.
[Mapannenenunen, NPSMOYTOJNBHBIM TapaJUIeICHIe], U €ro CBOWMCTBA.
[Impamupa: n-yronpHas NHUPaMHAa, TPaHU M OCHOBAHME ITUPAMUIBL;
OOKOBasi W TOJHAsl TIOBEPXHOCTh MHUPAMHJIbI, TPABWIbHAS U YCCUEHHAs
nupamMuja. DJIeMEHTBI MNpU3Mbl U HHPaMHIBI. Brruncienue »ieMeHTOB
MHOTOTPaHHUKOB: pEé0Opa, AMATOHAIH, YTIIBI

IIpakTHYecKkHe 3aHATHSA:
MHororpanHuKu

JI1,J114,J120,J125
M8,M10, M12,
MI13M17,M46,M47,
1110

Tema 5.2 IIpaBuibHbIe
MHOTOTPAHHUKH.
IL1omans moBepxHOCTH
MHOI'OrPAHHHKOB

Coaepixanue yueOHOIro MaTepuasa

[IpaBuiibHBIE MHOTOTPAaHHMKHM: IIOHATHE IPABWJIBHOIO MHOIOTPaHHMKA;
MpaBWIbHAsg MpU3Ma U NpaBWIbHAs NMHUpaMuia; MpaBUIbHAs TPEyrojibHas
NUpaMyia ¥ MpaBUIbHBIN TeTpasnp; KyO. IIpeacraBieHne o mpaBHIIBHBIX
MHOTOTPaHHHUKAX: OKTa’Jp, A0AEKa’dAp U ukocasap u Ap. CeueHus: npu3Mbl
u nupamusl. [Inomans OOKOBOM MOBEPXHOCTH M IMOJHOW MOBEPXHOCTH
MPsIMOW MPU3MBI, IJIOIIA s OCHOBAHUHN, TeopeMa 0 OOKOBOIl OBEPXHOCTH
npsMoil mpusmbl. Ilmomans OOKOBOH MOBEPXHOCTHM M MOBEPXHOCTH
MpaBWIbHOM NHUPaMUJbl, TEOopeMa O IUIOmAA OOKOBOMl MOBEPXHOCTH
YCEYEHHOW MUPAMUIBI

IIpakTHYeckHe 3aHATHSA:
IIpaBUIIbHBIE MHOTOI'PaHHUKHU.

J11,7114,7120,J125
MS8,M10, M12,
M13M17,M46,M47,
1110
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HJ'IOH.[&,I[B IMOBCPXHOCTH MHOT'OI'PAHHHUKOB

Tema 5.3 Tesa BpameHust

Conep:kanue y4eOHOIro MaTepuaa

Hummaapuueckas MMOBEPXHOCTD, oOpasyroiue LWIAHAPUYECKON
MMOBEPXHOCTH, OCh LIWJIMHIPUYECKON TOBepXHOCTU. L{MIIMHIp: OCHOBaHUS U
0O0KOBasi MOBEPXHOCTh, 00pa3yromasi U OCh, IJIOMIAJAb OOKOBOW W IOJHOM
noBepxHocTU. KoHudeckass mNOBEpXHOCTh, 0O0pasylolue KOHHYECKON
IIOBEPXHOCTH, OChb M BEPIIMHA KOHMYECKOW mnoBepxHocTH. Komnyc:
OCHOBaHHUE U BEpIIMHA, 00pasylomias U OCbh, IIIOMIAIsr OOKOBON U IMOJHOMN
MOBEPXHOCTU. YCEUYEHHBIM KOHYC: 0Opa3ylollue M BHICOTA, OCHOBAHHS H
6okoBas moBepxHocTh. Cepa u map: HeHTp, paauyc, AUaMeTp, IIIOMATh
nmoBepxHOCTH cdepbl. B3aumHoe pacmonoxenue chepbl U TUIOCKOCTH,
KacaTenbHasl IJIOCKOCTh K cdepe, miomans chepbl. M300paxeHue Tten
BpallleHUs Ha TUIOCKOCTH. Pa3BEpTKa HUIMHIpa U KOHYCA

HpaKTI/I‘{eCKI/Ie 3aHATHA:
]_II/IJ'II/IHI[p, KOHYC, IIIap U UX CCUCHUI

JI1,J114,J120,J125
M8 ,M10, M12,
MI3M17,M46,M47,
110

Tema 5.4 O0beMbI "
IUIOIIAIH TOBEPXHOCTEH TeJl

Conep:xaHue yueOHOro MaTepuaJa
O6beM npsmoyronbHOro napamienenumneaa. Oovem kyda. O6beMbl psAMOit
npu3Mbl 1 mHApa. O0beMbl TUpamMuabl ¥ KoHyca. O0beM mapa

IIpakTHYecKkHe 3aHATHSA:
OO6beMbl U MJIOLAAN TOBEPXHOCTEN TeJ

JI1,J114,J120,J125
M8,M10, M12,
MI13M17,M46,M47,
I110

Tema 5.5 /IBukeHue B
MPOCTPAHCTBeE.
CeueHns 1 KOMOMHAIINHA
NMPOCTPAHCTBEHHBIX (PUTYP
B PO eCCHOHATBHBIX
3agayvax

Conep:xanue yueOHOro MaTepuaJa

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, TPSIMOM,
IJIOCKOCTH. DJIEMEHThl CHMMETPUHM B MHUpaMHAax, Mapaijenenunenax,
MpaBWIbHBIX MHOrorpaHHukax. CumMMmeTpuss B HOpHUpOJE, apXUTEKTYpeE,
TeXHHKe, B ObiTy, B mnpodeccun. Vcmnonp3oBaHue NBWKEHUN B
MIPOCTPAHCTBE MIPH pelIeHnH 3a1a4. [locTpoeHre cedeHnii MHOTOTPAaHHUKOB
u Ten BpameHus. Meron crnenoB. KomOuwHanms Ten BpalieHus U
MHOT'OI'paHHUKOB. Hcnonp3oBanue KOM6I/IHaHI/II\/'I MHOT'OI'paHHUKOB H TEJI
BpallleHUs B MPAKTUKO-OPHEHTUPOBAHHBIX 3a/1a4ax

HpaKTl/I‘IECKOC 3aHATHE
I[BI/I)KCHI/IC B IIPOCTPAHCTBC

KounrpoJsbHas paéora no pasaeny

CamocrosiTesibHas padoTa 00y4a0IIMXCs

J11,J114,J120,J125
M8,M10, M12,
M13M17,M46,M47,
T110, T111
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| [ToaroroBka K KOHTPOJILHOM paboTe

Pa3nen 6. [IpousBoaHasi u nepBoodpazHast pyHkuuu 46

Tema 6.1. Coaepixanue yueOHOro MaTepuaJa: JI1,J114,J120,J125
MOHOTOHHOCTD U [IpoMexyTk MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl ¥ MHUHHUMYMBbI M8 M10, M12,
IKCTPEeMyMbI (pyHKIIUH. ¢ynkuun. Haumbonbimiee ¥ HauMeHblee 3HaueHHE (YHKIMHM Ha MI13M17,
To4ku IKCTPpEeMyMa IIPOMEKYTKE 114
Tema 6.2 IlonsiTue o Coaepixanue yueOHOro MaTepuaJa: JI1,J114,J120,J125
HenpepbIBHOCTH pyHkmuu. | [lonstue HenpepsiBHON ¢yHKIMU. CBOICTBa HENPEPHIBHON (QYHKIIUH. M8 M10, M12,
Metoa uHTEepBaIOB CBs3b MEXAy HENpephIBHOCTHIO U AuddepeHunpyeMocTpio (yHKIUU B MI13M17,
TOUKe. AJITOPUTM pelIeHUs] HEPABEHCTB METO/I0M MHTEPBAJIOB I14

IIpakTH4yeckue 3aHATH:
[ToHsaTHE 0 HETIPepBIBHOCTH (QYHKIMU. METO] HHTEpBAJIOB

Tema 6.3 IIpousBognas.
I'eomerpuueckuii u
uznyeckuii cMbICT

NMPOU3BOJAHOM

Conep:xanue yueOHOIro MaTepuasa:

['eomeTpruecKil CMBICIT TPOU3BOIHON (QYHKIIUU — YTIOBOH KOAPPHUIIHEHT
KacaTeJbHOH K rpaduky (yHKIHMH B TOYKE. YpaBHEHHME KacaTelbHON K
rpaduKy QYHKIUU. AJNTOPUTM COCTaBICHHS YPAaBHEHUS KacaTeNbHOU K

rpaduky ¢pyakuun y=f(x)

IIpakTHYeckHe 3aHATHSA:
I"'eomerpuueckuil ¥ GU3NYECKUN CMBICI IPOU3BOTHON

CamocrosiTesibHasA padoTa 00yyarouuxcst
Pemrenue ypaBHeHUI

JI1,J114,J120,J125
M8§,M10, M12,
MI13M17,

14

Tema 6.4 MOHOTOHHOCTD
¢pynkuun. Toukn
IKCTPEMyMa

Coaepixanue yueOHOro MaTepuaJa:

Bospacranne u yObiBaHMe (YHKIMH, COOTBETCTBHE BO3pPACTaHUSA M
yObIBaHUSl (PYHKLIMM 3HAKy HPOU3BOAHOW. 3ajadyd Ha MaKCUMyM U
MUHUMYM. AJITOPUTM HCCIIeI0BaHUs (YHKIIUU U TIOCTPOEHUS ee rpaduka C
IMOMOIIBIO TPOU3BOTHOM

IIpakTHYecKkHe 3aHATHSA:
MonoToHHOCTH (pyHKIIMH. TOUKH 3KCTpeMyMa

JI1,J114,J120,J125
M8,M10, M12,
MI13M17,
114

Tema 6.5 Haunooaniee nu
HaNMeHbIIIee 3HAYCHUS
GyHkumMu

Conep:kanue y4yeOHOro MarepuaJa:

Haxoxnaenne HauOONbIIET0 W HAWMEHBIIETO 3HAYCHUNA (QYHKIIMIA,
MOCTPOCHHE TpapuKOB C HCIOJB30BAHMEM armapaTa MaTeMaTHYecKOro
aHaiaMn3a

JI1,J114,J120,J125
M8,M10, M12,
MI13M17,

114
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IIpakTuyeckue 3aHATHS:
Haubosnbiiee 1 HanMeHblee 3HaYeHNUS (QYHKIIMU

Tema 6.6 Haxo:xnenue Conep:kanue yuyeOHOro MaTepuaJa: 2 JI1,J114,J120,J125
ONTHMAJILHOTO pe3yabTaTa ¢ | Hanmensiee u HanOospIiiee 3HaueHNe QyHKIIH M8,M10, M12,
NOMOIIBIO POM3BOAHOH B | [IpaKkTHYecKoe 3aHsATHE 4 M13M17,
NPaKTHYeCKHUX 3aJa4ax [IpuknanHple 3agadyud, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKOIO U 114
(bu3MYecKoro xapaxkTepa, HMX peUIeHHE CpeICTBAMU MaTeMaTHYecKOro
aHaJIn3a
Tema 6.7 IlepBooOpa3Hasn Conep:kanue y4eOHOIro MaTepuaa 2 JI1,J114,J120,J125
(pynxuumn. O3HakoMJICHHE C TIOHSATHEM HHTErpajia M NepBOOOpa3HOM ais (PyHKIUH M8§,M10, M12,
y=f(x). Pemenue 3amau Ha CBSI3b MEPBOOOpPA3HOW U €€ MPOM3BOTHON, MI13M17,
BBIYHCIICHHUE TIEPBOOOpa3HOM Juis naHHOoM (yHKImu. Tabmuna Gopmyr mist 14
HAaXOXJECHUA  MepBOOOpazHbIX.  M3ydyeHue  mpaBWwiia  BBIYUCICHHS
nepBooOpazHoOn
IIpakTHYeckune 3aHATHSA: 4
ITepBoobOpasnas pynkuuu. [IpaBuina HaX0XKIESHUS IEPBOOOPA3ZHBIX
Tema 6.8 ILiomann Coaep:xanue yueOHOro MaTepuaJia 2 JI1,J114,J120,J125
KPHUBOJINHEITHO# Tpamenuu. | 3aJauy, MPUBOJALIME K IMOHITHIO OIPEAEICHHOIO HWHTerpaisa — o M8§,M10, M12,
®opmyaa Herorona — BBIYHMCIICHUH IJIOLA U KPUBOJIMHEHHON  Tpamenuu. ITonsTue MI13M17,
JleiiOHuna ompeneaHHOr0 UWHTerpanga. [eoMeTpudeckuid u  (PU3MUYECKHH CMBICI 114
omnpeneneHHoro uHterpana. ®opmyna Hetotona — JleiiGHuua. Pemenue
3aJla4 Ha IPUMEHEHUE MHTETpalia JUIsl BBIUMCICHUS] (U3NYECKUX BEIUYUH U
TIonazen
IIpakTnyeckue 3aHATHA: 2
ITnomans kpuBonuHeHoi Tpanenun. Popmyna Heiotona — JlelOauna
KonTtpoJsbHasi padora nmo pasaeiry 2
CamocrosiTesibHas paboTa 00y4aromMXCcs 2
IToaroroBka K KOHTPOJIBHOU paboTe
Pa3nen 7. Teopusi BeposiTHOCTEl M cTaTHCTHKA 26
Tema 7.1. Coaeprxanue yueOHOro MaTepuaa 2 JI1,J114,J120,J125

IIpencraBiienne JaHHBIX
U ONMCATEJIbHAS CTATHCTUKA

[IpenacraBnenne maHHBIX € TMOMOIIBIO TaOmui u amarpamMm. CpenHee
apudmernueckoe, MeauaHa, HauOoNblliee W HaUMEHbIEEe 3HAYCHUS,
pasmax, TUCTIEPCHs], CTAaHIapTHOE OTKJIOHEHHE YHCIIOBBIX HA0OPOB

M3, M8, M10, M12,
M13,, M46, M47,
1, T17
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Tema 7.2.
Cayuaiinble COOBITHS.

Onepauuu HAJ COOBITUSMU

Conep:kanue y4eOHOIro MaTepuaa

CnyuaiiHple  SKCIIEpUMEHTHI  (OMBITBI) W CIOy4ailHbIe  COOBITHSI.
DneMeHTapHbIe COOBITHS (MCXOJbI). BeposTHOCTH ClaydyallHOTO COOBITHSA.
bnu3octe 4YacTOThl M BEpOATHOCTH coObITUH. CilyyailHbIE ONBITHI C
PaBHOBO3MOKHBIMH 3JI€MEHTApHBIMU COOBITUSIMU. BeposiTHOCTH cOOBITHI B
OTIBITAaX C PABHOBO3MOYKHBIMHU AJIEMEHTAPHBIMH COOBITUSIMHU.

Onepauuu HaJ COOBITUSIMH: nepeceyeHue, o0beAMHEHHE,
MPOTHBOMOJOXKHBIE COObITHA. Jnarpammbsl JDitnepa. @opmyiia ClIOKEHHUS
BEPOATHOCTEH. YCIOBHAsE BEPOSITHOCTb. YMHOXEHHUE BEPOSTHOCTEH.
HepeBo ciydailHOro »skcnepuMeHTa. @DopMylia NOJHOM BEPOSTHOCTH.
HezaBucumeblie coObITUS

IIpakTuyeckue 3aHATHSA:
Ciy4aiiHbie COOBITHSL.
Omnepanuu HaJ COOBITHUSIMU

CamocrosiTesibHas padoTa 00yyaromuxcst
Oneparuu HaJ COOBITHSMH: MepEeCEeUCHHUE, 00beIMHEHHE,
MIPOTHBOIOJIOKHBIC COOBITHS.

Tema 7.3 BeposiTHOCTH B
npogeccHoHAIBHBIX 3aa4YaX

Conep:xanue yueOHOro MaTepuaJia

OTHocuTenbHAsT YacTOTa COOBITHS, CBOWMCTBO €€  yCTOHYHMBOCTH.
Cratuctudeckoe ompenencHue BeposTHOCTH. OICHKAa BEPOSTHOCTH
COOBITHSA

HpaKTl/I‘{eCKOC 3aHATHE
BepOHTHOCTb B Hqu)eCCI/IOHaJ'ILHBIX 3aJadax

JI1,J114,J120,J125
M8 ,M10, M12,
MI13M17
I18,

Tema 7.4 Di1eMeHThI

KOMOHMHATOPHUKH

Conep:xxanue yueOHOro MaTepuasa
KomOunatopHoe mnpaBuio ymHOxeHus. [lepectaHoBkM u (akTopHal.
UYucno coueranuil. TpeyronpHuk [lackans. @opmyna 6uHoma HeloToHa

IIpakTHYeckoe 3aHATHE
DneMeHThl KOMOMHATOPUKH

J11,7114,7120,J125
M3, M8, M10, M12,
M13,, M46, M47,
IT1, 118

Tema 7.5 Cepun

Conep:kanue y4eOHOIro MaTepuaa

JI1,J114,J120,J125

NMOCJIeA0BATEIbHbIX bunapublii  cnydaliHBIi  ONBIT  (MCMBITaHHWE), YCHeX U Heyaaua. M3, M8, M10, M12,
HCNBITAHUH HesaBucnmble ncnbitanusa. Cepusi HE3aBUCUMBIX MCHBITAHWM J0 IEPBOIO M13,, M46, M47,
ycnexa. Cepus He3aBUCUMBIX UCIIBITAHUN bepHym I11, I18
Tema 7.6. Conep:xxaHue yueOHOro MaTepuasa JI1,J114,J120,J125
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CiyyaiiHble BeJJUYUHbI U
pacnpeeneHus.
MareMmaTu4eckoe 0:KHJAaHHE
CJIy4aiiHOM BeJTMYMHBI

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposiTHOocTe.  Juarpamma
pacnpenenenus. IIpuMepsl pacnpeneieHuii, B TOM YUCIE, TEOMETPHUUECKOE
1 OMHOMUAJIbHOE.

UucnoBble XapaKTEpUCTUKH  CIy4YaWHBIX BEJIUYMH: MAaTeMaTHYECKOe
O’KMJIaHHE, TUCIIEPCUsl U CTaHJIapTHOE OTKJIOHEHHeE. [Ipumepbl npumeHeHus
MaTeMaTUYeCKOro OXXHJIAaHHs, B TOM 4YHCIIE B 3a7adax M3 IOBCEIHEBHOU
KU3HH. MareMaThyeckoe OKHJaHWe OWHApHOW CIIy4allHOW BEJTWYUHBI.
Maremaruueckoe OKHJIaHHE CYMMBI CIIy4alHBIX BEJIUYMH.
MareMarnueckoe  OXHUAAHUE M JUCHEPCHS  T€OMETPUYECKOTO U
OMHOMMAJIBHOTO paclpe/ieIeHui

M3, M8, M10, M12,
M13,, M46, M47,
I11, I18

IIpakTHYeckoe 3aHATHE 2

CrnyuvaiiHble BENMYMHBI W pachnpefesieHus. MaTemMaTHuecKoe OKUJaHue

CIIy4ailiHOU BEJIUYUHBI
Tema 7.7. Conep:xanue yueOHOro MaTepuaJia 2 JI1,J114,J120,J125
3akon 00J1bIIHMX ymces. | 3akoH OONBIIMX YHCET U €ro polib B Hayke, MPHUPOAE U OOIIeCTBE. M3, M8, M10, M12,
HenpepsbiBHble  ciayuaiinbie | BoiOopounslii meton uccienoBanuid. [Ipumepbl HeNpephIBHBIX CIIydallHbIX M13,, M46, M47,
BeJIMYMHBI (pacnpeeineHusi) | BenuuuH. [IoHATHE O IIIOTHOCTHM pacnpenencHus. 3aJadl, IPUBOIAIINAE K I11, I18
HopmanbHoe pacnpenejieHne | HOpMaJbHOMY paciipeseneHuo. [loHsTue o HopMalabHOM paclpeieIeHUH

KonTtpoJsbHasi pabora mo remam pasaesia 2

CamocrosiTesibHas paboTa 00y4aromMXCs 2

IToarotoBka K KOHTPOJILHOM paboTe
Koncyabranus 2
IIpome:xxyTouHasi arrecTanus (3K3aMeH) 4

Bcero 234
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3. YCJIOBUSA PEAJIM3ALIIMU ITPOI'PAMMBI OBIIEOBPA30OBATEJIBHOI'O
YYEBHOI'O IPEJIMETA

3.1. [Jna peanu3anmum NporpaMmbl y4eOHOro mpeaMera JOJKHbI ObITh
NMpeIyCMOTPEHbI CJeAyoNIHe crelHaJIbHbIe TOMeIeHNs :

Jliia peanuzanuu MporpaMMbl y4eOHOTO IpeaMeTa MpeayCMOTpeH KaOMHET MaTeMaTUKU
U CCTCCTBCHHO-HAYYHBIX TUCHHUILINH.

OobopynoBanne yueOHOro KabuHeTa:

- MOCAJI0YHBIC MECTA M0 KOJIMYECTBY 00YJarOIINUXCS;
- pabouee MeCTO IpernoaBaTers;

- KOMIUIEKT y4eOHO-HATrJISITHBIX TIOCOOHIA;

- KOMIUJICKT 3JICKTPOHHBIX BUACOMATCPHUAJIOB,

- 3aJIaHus JUI1 KOHTPOJIBHBIX PadoT;

- mpodecCHOHAIEHO OPUCHTHPOBAHHBIC 3aJaHHS,

- MaTepHuallbl IK3aMeHa.

TexHuveckue cpeacTBa 00yUeHUsI:
- IEPCOHABHBIA KOMIBIOTEP C JIMIICH3MOHHBIM IIPOTPAMMHEIM 00CCIICUCHUEM;
- IPOEKTOP C IKPAHOM

3. 2. UudopmanuonHoe odecrnieueHue 00ydeHHs
Ilepeuenn peKoMeHIyeMBbIX Y4eOHBIX H3IaHNH, HNHTepHeT-pecypcos,
JIOTIOJTHUTEIbHOM JINTEPATYPhI

OcHOBHbIE HCTOYHUKH:

1. MaremaTuka: anrebpa W Hadaja MaTeMaTHYECKOTO aHaIM3a, reoMeTpus. Anredpa u
Havajga Maremarndeckoro adammsa 10 — 11 xmaccel. /Amumos 11LA., Komsrua FO.M., Tkauesa
M.B.- M.: I[Ipocemenne,2024

2. Marematuka: anrebpa U Hauaida MaTeMaTUYECKOTO aHaiu3a, reoMerpus. ['eomerpus
10 -11 xmaccel/Atanacsu JI.C., Byry3zo B.®., Kagomues C.b. u ap.- M.: IIpocsemnienue, 2023

JlonoTHUTeIbHbIE UCTOYHUKH:

1. Boromonog, H. B. Maremaruka. AnreOpa u Hauana aHanu3a. ba3zoBelit ypoBenb: 10—
11 xmaccel: ydueOHUK i cpegHero obmiero oOpazoBanusi/ H. B. boromonoB. — Mocksa :
W3znarensctBo FOpaiit, 2024. — 241 ¢

2. boromonos, H. B. Maremaruka. Yrnyonenusiii ypoBeHb. 10—11 kiaccel : yaeOHUK
st cpeaHero oo6mero oOpaszosanusi/ H. B. boromosnos, II. U. Camoitnenko. — 5-¢ wu3.,
nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2024. — 398 c.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMA
OBHIEOBPA30OBATEJIBHOI'O IIPEJIMETA

Tema

Pe3ysnbTaTrsl 0cBOCHUA

XapakTepucTuka
OCHOBHBIX BH/I0B
yueOHoii
AeATeJIbHOCTH
CTYJA€HTOB (Ha
YPOBHE Y4eOHBbIX

AelCTBHIA)
Tema 1.1 lean u 3a1aun JI1,J114,J120,J125 TectupoBanue
MAaTEeMATUKHU NIPU OCBOCHUM M3, M10, M8,M12,M13,M17 | YcrHbIi onpoc
cnenyajJbHocTH. YUnciia u I11, 112, 114 MaremaTudeckui
BBLIYHCJICHUA JAKTAHT
NunuBunyanbHas
Tema 1.2 To:xaecTBa n JI1,J114,J120,J125 CaMOCTOSATENbHAA
TOK/IECTBEHHbIE M8, M10, M12, M13,M17 | pabota
npeo0pa3oBanusi. YpaBHeHHUs: I11, I13, 116, IIpencraBnenue
M HEPABEHCTBA pE3YyIbTAaTOB
Tema 1.3. IIpoueHTHbBIE JI1,J114,J120,J125 NIPAKTUYECKUX  paboT
BBIUMCJIEHUS B M8 M12M16, M13M17 3amura  TBOPYECKHX
npodeccHoHAJIBHBIX 321a4axX 116 pabot

Tema 1.4 IlociaenoBaTeIbHOCTH
H MPOrpeccHu

JI1,J114,J120,J125
I11,112,113,114, 16,1112

M8 MI12,M13,M17

M46,M47

Tema 1.5 @ynkuum u rpaguku

Tema 2.1.
ApupmMeTHyecKHil KOpeHb N—
0il CTeneHu.

Tema 2.2 Ctenenu.
CranpaptHas ¢gopma 3anucu
NEeHCTBHUTEJILHOI0 YHCJIA

Tema 2.3 CreneHHast pyHKUUS,
ee ceoiicTBa. IIpeoOpasoBanne
BbIPA’KEHHH C KOPHSAMM N-0i
CTENeHHU

JI1,J114,J120,J125
M8 ,M10, M12, M13M17
12,115

Tema 2.4 UppanuonajbHbIe
YPABHCHHS M HEPABEHCTBA

JI1, J114,J7120,J125
M8 .M10,M12, M13M17
I13

Tema 2.5 Iloka3areJbHbIE
YPaBHEHHS U HEPABEHCTBA

JI1, 14,J120,J125
M8 .M10,M12, M13M17

113,115
Tema 2.6 Jlorapu¢pm yucaa. JI114,J120,J125
CaoiicTBa jorapugmosn M8 M10, M12, MI3M17
112

Tema 2.7 [loka3aTenbHast
U Jiorapupmuyeckas QyHKIHH,
YpPaBHEeHHH, HEPABEHCTBA

J11, J114,7120,7125
M8,M10, M12, M13M17
2,115

Tema 2.8 Jlorapu¢gmsbl B

JI1,J114,J120,J125

KontponbHas pabora
Brimonnenune 3amanuit
Ha DK3aMeHe
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npupo/e U TeEXHUKe

M8 ,M10,M12, M13M17
I12,1114

Tema 2.9 [Ipumenenue
YPaBHEHHUIi, CUCTEM U

HEPABCHCTB K PCHICHHUIO 3a/1a4

Tema 3.1. OcHOBHBIC TOHATHSA
crepeomerpun. Pacnosoxenue

NPAMBIX U IIOCKOCTel

JI1,J114,J120,J125
M8, M10, M12,M13, M17
11,119

Tema 3.2
IUIOCKOCTH

B IIPOCTPAHCTBE
ITapajuieJibHOCTH NPAMBIX,
NPAMOi ¥ IVIOCKOCTH,
IVIOCKOCTel

IIpsimbie

U

JI1,J114,J120,J125
M8, M10, M12,
M17,M13
I11,119

Tema 3.3.

IlepneHIUKYISIPHOCTH NPAMBIX

M II0CKOCTEeH

JI1,J114,J120,J125
M8, M10, M12,
M17,M13
11,119

Tema 3.4. Yrubl mexay
NPAMBIMH M IUIOCKOCTAMU

JI1,J114,J120,J125
M8, M10, M12,
M17,M13
11,119

Tema 3.5. KoopauHarsl u
BEKTOPbI B IPOCTPAHCTBE

JI1,J114,J120,J125
M8, M10, M12,
M17,M13
11,119

Tema 3.6. [Ipsimble

IJIOCKOCTH B ITIPAKTHYCCKHUX

3aJgavdyax

JI1,J114,J120,J125
M8, M10, M12,
M17,M13
11,119

Tema 3.7 Pemenue 3agau.
IIpsimble ¥ 10CKOCTH,
KOOPAMHATHI U BEKTOPHI B
NMPOCTPAHCTBE

J11,7114,7120,J125
M8, M10, M12,
M17,M13 M38,M46,
M47
I11,119,1T13

Tema 4.1 OcHoOBBI
TPUTOHOMETPUM

JI1,J114,J120,J125
M8 ,M10,M12, M13M17,
I15

Tema 4.2 OcHOBHBIE
TPUTOHOMETPHYECKHE
TOKIECTBA

JI1,J114,J120,J125
M8M10, M12, MI3M17,
I15

25




Tema 4.3 Tpuronomerpuyeckue
(yHKIUH, NX CBOICTBA U
rpaguxku

JI1,J114,J120,J125
M8,M10, M12, M13, M17,
I15

Tema 4.4 Tpuronomerpunueckue
YPaBHEHMS M HepaBeHCTBA

JI1,J114,J120,J125
M8,M10,M12, M13, M17,

I15
Tema 4.5 Ucnoab3oBaHue
TPUTOHOMETPHUU
B mpodeccuoHabHO cepe
Tema 5.1. JI1,J114,J120,J125
MHororpaHHMKH M8.M10, M12,
M13M17,M46,M47,
1110
Tema 5.2 IlpaBuibHbIE JI1,J114,J120,J125
MHOIOIPAHHUKH. M8,M10, M12,
Ili1omaap MOBEPXHOCTH M13M17,M46,M47,
MHOTOTPAHHUKOB 1110
Tema 5.3 Tesa Bpamenus JI1,J114,J120,J125
M8,M10, M12,
M13M17,M46,M47,
1110
Tema 5.4 O0beMbI 4 ILIOIAU JI1,J114,J120,J125
NMOBEPXHOCTEM TeJl M8,M10, M12,
M13M17,M46,M47,
1110
Tema 5.5 /IBu:keHue B JI1,J114,J120,J125
NMPOCTPAHCTBE. M8,M10, M12,
Ceyenusi ¥ KOMOMHAIUH M13M17,M46,M47,
NPOCTPAHCTBEHHBIX (PUTYP I110, IT11

B IPO(eCCHOHAIBHBIX 3a/1a4axX

Tema 6.1.
MOHOTOHHOCTb ¥ IKCTPEMYMBbI
¢pynxnun. Toukun s3kcTpemyma

JI1,J114,J120,J125
M8 M10,M12, M13M17,
14

Tema 6.2 IlousiTue o
HeNpepbIBHOCTH (PYHKIUH.
Meroa nHTEpPBAJIOB

JI1,J114,J120,J125
M8 ,M10,M12, M13M17,
I14

Tema 6.3 IlpousBoanas.
I'eomerpuueckuii u
(usnyeckuii CMbICI

NMPOU3BOJAHOMI

JI1,J114,J120,J125
M8,M10, M12, M13M17,
I14

Tema 6.4 MOHOTOHHOCTH
¢pynxnun. Toukun 3kcTpemyma

JI1,J114,J120,J125
M8,M10, M12, M13M17,
114

Tema 6.5 Haunooabliee u
HauMeHbIlIee 3SHAYCHU A

pyHkumMu

J11,7114,J7120,J125
M8,M10, M12, M13M17,
T4

Tema 6.6 Haxoxxnenue
ONTUMAJILHOTO Pe3yJIbTaTa ¢
MOMOIILIO IPOU3BOIHOM B
NPaKTH4YEeCKHUX 32/1a4axX

JI1,J114,J120,J125
M8 ,M10,M12, M13M17,
14
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Tema 6.7 IlepBooOpa3Has
(pynxunun.

JI1,J114,J120,J125
M8 ,M10,M12, M13M17,
I14

Tema 6.8 IL1omaan
KPHUBOJIMHEIHOI Tpanenuu.
®opmy.aa Heorona —
Jleiionua

JI1,J114,J120,J125
M8 ,M10, M12, M13M17,
114

Tema 7.1.
IIpencraBiienne JaHHBIX
H OHCATEJLHASA CTATHCTHKA

Tema 7.2.
Ciyuyaiinbie cOOBITHS.
Onepanyuu HaJx COOBITUSIMH

Tema 7.3 BeposiTHOCTDH B
npogecCHOHATBbHBIX 32/1a4aX

JI1,J114,J120,J125
M8,M10, M12, M13M17
I18,

Tema 7.4 DiiemeHTHI
KOMOUHATOPUKH

Tema 7.5 Cepun
OCJIeA0BATEIbLHBIX
MCNBITAHUA

Tema 7.6.
Cay4aiinble BeJIHYMHBI U
pacnpeaeseHus.
MaremaTnueckoe o;KHIaHHue
CJIy4aiiHOW BeJTMYMHBI

Tema 7.7.
3aKkoH 00JbIINX YHCEJI.
HenpepbiBHbIE ciy4YaliHbIe
BeJIMUYMHBI (pacnpe/eieHus )
HopMmaJsbHoe pacnpenesieHue
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