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Paboyas nporpamma pa3paboTana Ha OCHOBE CHIEYIONMX HOPMATUBHBIX JOKYMEHTOB:

- MenepanbHOr0 roCyAapcTBEHHOr0 00pa3oBaTeNIbHOrO CTaHjapra cpegsero obmero
obpazoBanus, yTBEpKASHHOrO npukazoM MunaucTepera obpazopanus u Hayku P® or 17 mas
2012 r. Ne 413 B pen. mpukaza Munnucrepersa npocsemenus PO or 02.02.2025 r. N 93), (manee —
dI'oc),

- QenepanbHOM OCHOBHOH mnporpaMMel cpejaHero obmero ofpaszopaHus, yTBEpXKICHHAs
Munucrepereom npoceentenus PO or 18.05.2023 r. Ne 371(pen. or 19.03.2024),

- ®I'OC cpennero npodeccuoHanbHOro o0pasoBatus N0 CleUHANLHOCTAM:

09.02.07 HudopmanmoHHbIE CHCTEMBI H MPOrpAMMHUpPOBAHHE - YTBEPKAEH IIPHKA30M
Munobprayku P® or 09.12. 2016 r. N 1547 (pex. ot 03.07.2024),

10.02.04 Obecneuenue nHPOPMAUMOHHON Oe30MaCHOCTH TENICKOMMYHMKAUHOHHLIX CHCTEM -
yTBepkaéH nmpukazom MunoGprayku PO ot 09.12.2016 N 1551 (pen. ot 03.07.2024),

¢ yderoM npumepHoi paGodeit nporpamMsl obmeobGpazoBarenbHON qHCHHIUMEL! «MaremaTuka»
i mpodeccHoHaNBHBIX  00pasoBaTeNbHBIX OpraHusaumii, paspabGorannoit ®I'BOY IO
«HHCTHTYT pa3BHTUS NpodecCHOHANbHOrO o0pa3soBaHMA», YTBEPKACHHOH Ha 3acenanun Cosera
[0 OLEHKE COAePKAaHHsA M KayecTBa NpHMEpHLIX pabouMx nporpaMM oOmeoOpa3oBaTebHOTO H
CONMANBHO-TYMaHHTAPHOIO LMKIOB cpejHero npodeccuonansuoro obpasosanus or 30.11.2022
nporokon Ne 14,
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1. OBHIASI XAPAKTEPUCTHUKA PABOYEH ITPOTPAMMBI
MNPO®UJIBHOTI'O YYEBHOTI'O ITPE/IMETA IIYII.01 MATEMATHUKA

1.1. MecTo npopuIbHOr0 y4eOHOro npeaMera B CTPYKType OCHOBHOI npodeccHOHATbHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbl:

[Tpodunphenii yueOHbrid npenver I[IYII. 01 Marematuka sBisieTcsi 00s3aTEIbHOM YaCThIO
obmeobpazoBarenbHOro IMkiIa obpaszoBarenbHOl porpammbel CIIO B coorBerctBUM ¢ PI'OC mo
crenranbHOCTAM 09.02.06. CeTeBoe M CUCTEMHOE aJIMUHUCTPUPOBAHUE.

1.2. llesin ¥ NiIAaHUPYeMbIe Pe3yJIbTAThl 0CBOEHHSI MPOPUIBHOT0 y4eOHOro MpeIMeTa:

Copneprxanue nporpamMmmsl npoduisHoro yueoHoro npeamera I[TVII. 01 MaTtemaTnka HanpaBieHO
Ha JOCTHXKEHHME pe3yJbTaToOB ee M3ydeHHus B cooTBeTcTBHM ¢ TpeOoBaHusmMu PI'OC COO c yderom
npodeccuonanbHoi HanpasneHHOcTH PI'OC CIIO.

1.2.1. Heab npodpuabHOro yuedHoOro npeamera

Conepxanue mnporpamMmbl  npoduiabHOoro yde6Horo mnpeamera IIYIL.02 «MaremaTukay
HAIpPAaBIIEHO Ha JIOCTIXKEHUE PE3yNbTAaTOB ee h3yueHus: B coorBeTcTBUU ¢ TpeboBanusmu GI'OC COO ¢
yueToM mnpodeccruonanbHoit HanpasienHocTd ®I'OC CIIO.

e (popMUpOBaHUE LEHTPAIBHBIX MATEMAaTHUYECKUX IMOHATHH (YMCI0, BEIMYMHA, F€OMETPUYECKas
dburypa, nepeMeHHast, BEpOSITHOCTh, QYHKIIHS ), 00€CIIeUNBAIOIINX TPEEMCTBEHHOCTh U NIEPCIIEKTUBHOCTh
MaTeMaTHYeCKOro 00pa3oBaHus 00yJaromuxcs;

® [IOJBEJCHHUE yYaIllUXCS HA JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U MaTEeMAaTUKHU
1 OKPY’KaIOILIEro MUpa, MOHUMAaHUE MaTEMaTUKHU KaK 4YacTH OOIIEeH KyJIbTyphl YEJIOBEUECTBA;

® pa3BUTHE WHTEIJIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEM ydaliuxcs, I03HaBaTeIbHOMN
aKTUBHOCTH, MCCIEJ0BATEIbCKUX YMEHUH, KPUTUYHOCTU MBIIUIEHUS, HHTEpeca K H3YyYEHUIO
MaTeMaTHKH;

e (opmupoBaHue (YHKIUOHAIHLHOM MaTeMaTH4YEeCKOW TI'pPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTHUYeCKHE AacleKThl B PEAbHBIX JKU3HEHHBIX CHUTyallMsIX M HPU H3YYEHUH IPYIHX Y4eOHBIX
IIPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTEN, (POPMYIMPOBATh UX Ha S3bIKE MAaTEMATHUKU
U CO3/1aBaTh MaTeMaTHYECKHE MOJIEIH, IPUMEHITh OCBOCHHBIN MaTeMaTU4eCKHUil anmapar Juisl pelieHus
MPaKTUKO-OPUEHTUPOBAHHBIX 33]1a4, UHTEPIPETUPOBATh U OLIEHUBATH MOJTYYEHHBIE PE3YyJIbTaThI.
Conepxanue yueOHOro mpeaMeTa pa3padOTaHO B COOTBETCTBUM C OCHOBHBIMH COJIEpKaTeIbHBIMHU
TUHUSAMHU 00y4EHHS MaTeMaTHKE:

- anreOpadyeckasl JIMHUS, BKIIOYAIOIIAS CHUCTEMAaTU3allMI0 CBEACHUNH O YMCIaX; W3yuyeHHE HOBBIX U
o00OlIeHNe paHee U3YYEeHHbIX onepauudid  (BO3BEJEHHE B  CTENEHb, W3BJICYCHHE  KOPHS,
JorapuMUpoBaHUE, CUHYC, KOCUHYC, TAHT'€HC, KOTAaHI€HC U OOpaTHbIE K HUM); U3y4Y€HUE HOBBIX BUIOB
YHCJIOBBIX BBIPAXKEHUNH M (OPMYJ; COBEPILIEHCTBOBAHUE MPAKTUYECKUX HABBIKOB M BBIYUCIUTEIHHOU
KYJIbTYpbl, paclIMpEeHHE M COBEPIIECHCTBOBAHHE alreOpanyeckoro ammaparta, cHOpMHUPOBAHHOTO B
OCHOBHOI LIIKOJIE, ¥ €70 IPUMEHEHHUE K PELICHUIO MAaTEMaTUUYECKUX U IPUKIIAAHBIX 3a/1a4;

- TEOpEeTUKO-(QYHKUMOHAIbHAs JIMHUS, BKIIOYAIOIIAs CHCTEMAaTHU3allMi0 U PACIIMPEHUE CBEICHHH O
(GYyHKIHUSAX, COBEPIICHCTBOBAHHE TPAPUUECKUX YMEHHI; 3HAKOMCTBO C OCHOBHBIMU HJIESIMH U METOJaMH
MaTeMaTHYECKOro aHajiu3a B 00beMe, MO3BOJIAIONIEM HCCIIEeI0OBaTh 3JEMEHTapHble (YHKIHUU U pPellaTh
MpoCTeiIIe reoMeTpudeckue, Gu3ndecKue 1 Ipyrue NpuKiaaHble 3a1a4u;



- JTUHHS YpaBHEHWA W HEPaBEHCTB, OCHOBAaHHAs Ha IIOCTPOCHHWU W HCCICIOBAHWM MaTEMaTHYECKUX
MOJIETICH, TIepECEKaIOMIAsCs ¢ aIre0pandecKoi U TEOPETUKO-PYHKIIMOHATBHON THHUSMH W BKITIOYAFOIIIAs
pa3BUTHE U COBEPILICHCTBOBAHUE TEXHHMKH aJlreOpanyecKux MpeoOpa3oBaHUi I PEUICHUs YpaBHEHHH,
HEPABEHCTB U CHUCTEM; (OPMHUPOBAHUE CIIOCOOHOCTH CTPOWTH M HCCIENOBaTh IPOCTEHIIIHE
MAaTCMaTUYCCKHUEC MOJACIU IIpU PCHICHHU IPUKIAJIHBIX 3aJa4d, 3aJa4 K3 CMCKHBIX H CICHUAJIbHBIX
JMCIUTUINH;

- TEOMETPHUYECKas JIMHUS, BKIIOYAIONIAs HATJISIHBIC MPEICTABICHHUS O MPOCTPAHCTBEHHBIX (pHUTypax H
W3yYeHHE WX CBOKMCTB, (OPMHpPOBAaHHME M pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPaKCHUS, pPa3BUTHE
CIIOCOOOB TEOMETPUYECKHX W3MEPEHUH, KOOPAMHATHOIO W BEKTOPHOTO METOAOB Ui PEIICHHS
MAaTCMaTUUYCCKUX U MPUKIIAAHBIX 3a1a4;

- CTOXaCTHYECKash JMHHS, OCHOBAaHHAs Ha pPa3BUTUM KOMOHMHATOPHBIX YMEHHH, NPEACTaBICHUH O
BEPOSTHOCTHO-CTATHCTUICCKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIETO MHUPA.

1.2.2. [Inanupyemblie pe3yjbTaThbl 0OCBOCHHUS NPOPUIBHOIO y4eOHOro nmpeaMera B COOTBETCTBHM €
®I'OC CIIO u Ha ocHoBe PI'OC COO

OcBoenue conepkanus npodunsHoro yueonoro npeamera [TYII. 02 MaremaTtuka obecrieunBaet
JOCTIDKEHHUE CTYJCHTAMU CIICIYIOIIUX PE3yIbTaTOB:



I[InanupyemMble pe3yJbTaThbl OCBOGHHS NpeIMeTa

JInuHoCTHBIE pe3yJIbTaThl
(JIP)

MertanpeameTHble pe3yJibTaThl
(MP)

IIpeameTHbIe
(I1P)

I'paxnanckoe BocmuTaHuUeE:
JIP.1-chopMHUPOBAaHHOCTBIO TPaXKTAHCKOMN MO3UIUH
oOyyatorierocs Kak akTHBHOTO U OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO 00IIECTBa, MPECTaBICHUEM O
MaTEeMAaTHYCCKUX OCHOBAaX ()YHKIIMOHUPOBAHHUS
Pa3IUYHBIX CTPYKTYP, SIBICHUH, MpOLEaYyp
IpaXXIaHCKOTO 00IIecTBa (BBIOOPHI, OIPOCHI U TIP.),
YMEHHUEM B3aUMOJIEUCTBOBAThH C COLUAIBHBIMHU
HHCTUTYTaMH B COOTBETCTBUH C UX QYHKIUIMH H
Ha3HAYECHUEM.

IIaTpuoTHyeckoe BOCIIUTAHME:
JIP.2-cpopMHUPOBaHHOCTHIO POCCHIICKON TPaXKTaHCKOH
WIAEHTUYHOCTH, YBAKEHUS K IPOLUIOMY U HACTOSILLIEMY
pOCCHIiCKON MaTeMaTHKH, IEHHOCTHBIM OTHOIIIEHUEM K
JIOCTHXKEHUSIM POCCUICKUX MaTEMaTHKOB U
pOCCUICKONW MaTeMaTH4eCKOM IIKOJbI, K
HCTOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTUX HayKax,
TEXHOJIOTHUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
JIP.3-oco3HaHMeM OyXOBHBIX LIEHHOCTEH POCCUHCKOTO
Hapo/a; CPOPMHPOBaHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, 3THYECKOr0 MOBEACHMS, CBSI3aHHOIO C
[IPaKTUYECKUM IPUMEHEHHEM JOCTUKEHUN HAYKU U
JIESATENBHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO
BKJIaJla B TIOCTPOEHUE YCTOWYHMBOTO Oy IylIero.

JcTeTnvyecKoe BOCIIMTAHNE:
JIP.4-3cTeTHdecKuM OTHOLIIEHUEM K MHPY, BKIIIOUast
3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEA,
00BEKTOB, 3aja4, pEUICHHH, PAaCcCYKICHUH;
BOCIIPHUAMYHUBOCTBIO K MATEMATUIECKUM aCTIeKTaM
Pa3IUYHBIX BUJOB HCKYCCTBA.

Pusuyeckoe BOCIUTAHHE:
JIP.5-copMUpPOBaHHOCTBIO YMEHUSI IPUMEHSITH
MareMaTHYeCcKHe 3HaHUs B MHTEpEcax 3J10POBOT0 U
6e3omacHOro 00pasa KU3HH, OTBETCTBCHHOTO
OTHOILICHHS K CBOEMY 3JI0POBBIO (3I0POBOC MTUTAHUE,
cOaJlaHCUPOBAHHBIIN PEXXUM 3aHITHIA U OTJBIXA,

OsJjajeHne yHUBePCAJIbHBIMHU NMO3HABATEIbHBIMH
JEeHCTBUSIMH:

1) 6azoevie no2uueckue oeticmeus:
MP.1- BBISBIATH U XapaKTEPHU30BaTh CYIIECTBCHHBIE
MIPU3HAKH MaTeMaTHYECKUX 00BEKTOB, TIOHATHH,
OTHOIICHUH MEXy OHATUSIMHU; POPMYITHPOBATH
OTIpeJieNIeHNs TOHATUH; YCTAaHABIUBATh CYIIECTBEHHBII
MIPU3HAK KIIacCU(PHUKAINN, OCHOBAHUS U151 0000IeHNS
1 CPaBHEHHUSI, KPUTEPUH MIPOBOANMOTO aHAIIH3A;
MP.2-BoctipuHUMATE, POPMYIHUPOBATH U
IpeoOpa30BEIBATH CYXKICHUSA: YTBEPAUTEIBHBIC U
OTpHUIIATENbHbIC, CAMHUYHBIC, JACTHBIC U OOIIHE;
YCIIOBHEIE;
MP.3-BBIABISITE MaTEMAaTHYECKUE 3aKOHOMEPHOCTH,
B3aUMOCBSI3H U TPOTUBOPEYHs B (paKkTaX, TaHHBIX,
HAOJIOACHUAX U YTBEPXKACHUSX; IIpeAaraTb KpUuTepun
JUIsl BBISIBIICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUN;
MP.4-nenate BBIBOABI C HCTOJIB30BaHUEM 3aKOHOB
JIOTHKH, JICTYKTUBHBIX U HHAYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHHH 110 aHAJIOTHH;
MP.5-11poBOANTH CAaMOCTOSATENHLHO JJOKA3aTEIbCTBA
MaTeMaTHYeCKUX YTBEPKIACHHUH (TpsAMbIE U OT
MIPOTUBHOTO), BEICTPAaUBATh APT'yMEHTAIIHIO, TPUBOIUTH
MIPUMEPBHI U KOHTPIPUMEPEI; 000CHOBBIBAThH
COOCTBEHHBIE CYXKJICHHSI U BBIBOJBI,
MP.6-BbIOHpaTh criocob penieHus yueOHOH 3aja4uu
(cpaBHHMBATH HECKOJIBKO BAPHAHTOB PEILICHHS,
BBIOMpATh HanboJee MOAXOMAIINIT ¢ yUETOM
CaMOCTOSITENIFHO BBIJICJICHHBIX KPUTEPHEB).

2) 6azoevle UCCIe008amMenbCKie OelCmausL;
MP.7- ucronp30BaTh BONPOCH KAaK HCCIIET0BATEIBCKIN
WHCTPYMEHT NO3HaHuUs; (OpMyInpoBaTh BOIPOCHI,
¢duKcHpyroLe TPOTUBOPEUnE, NpodIiemy,
yCTaHaBJINBATh HICKOMOE U JJaHHOE, (POpPMHUPOBAThH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;
MP.8-11poBOANTH CAMOCTOSTENBHO CIUITAHUPOBAHHBIN
SKCHEPUMEHT, HCCIIEJOBAHUE 10 YCTaHOBICHHIO

[1P.1-Bnagenue MeToiaMu AOKA3aTENbCTB, AITOPUTMaMHU
peuieHus 3a1a4; yMeHHe (OpPMYIHUPOBATh ONpEACICHHS,
AQKCHOMBI U TEOPEMBI, IPUMEHATh UX, IPOBOJUTH
JIoKa3aTeNbHbIe PACCYKACHUS B X0/I€ pellIeHUs 3ajay;
I1P.2-ymeHMe onepupoBaTh MOHATUAMU: CTEIIEHb YHUCIIA,
norapu(M 4Kcia; yMEHUE BHINOJHATH BEIYUCICHUE 3HAUCHUN
U IpeoOpa3oBaHUs BEIPAKEHUI CO CTEIEHAMU U
norapupmMaMu, Ipeodpa3oBaHUs APOOHO-PAMOHATBHBIX
BBIPAYKEHUH;

I1P.3-ymMeHMe onepupoBaTh MOHATHAMU: pallIOHAJIBHBIE,
HppalMOHAIbHbIE, TOKA3aTENbHbIE, CTEIIEHHEIE,
norapu(pMUIECKNE, TPUTOHOMETPHUIECKHE YPaBHEHUS U
HEPaBEHCTBA, NX CHCTEMBI;

[1P.4-ymeHne oneprpoBaTh NOHITUSIMU: QYHKIIHS,
HerpepbIBHAs (YHKIIMS, IPOU3BOIHAS, TIEPBOOOpa3Hasi,
OIpeieIeHHBIN HHTEeTpall; YMEHHE HaXOUTh IIPOU3BOIHBIC
3JIEMEHTAPHBIX (QYHKILMI, HCIIOJB3YS CIIPABOYHBIC
MaTepualibl; KCCIIEA0BATh B TPOCTEHIINX CiTydyasix GpyHKINU
Ha MOHOTOHHOCTH, HAXOIUTh HANOOJIBIINE U HAUMEHBIIIHE
3HaUCHMS PYHKIMH; CTPOUTH IPa)IKHM MHOTOUJICHOB C
HCTIONIb30BaHUEM allapaTra MaTeMaTHYECKOrO aHaIH3a;
HMPHUMEHSATH IPOU3BOIHYIO IIPH PELICHUH 3a/1a4 Ha JIBUXKEHUE;
penats NpakTUKO-OPUEHTUPOBAHHBIE 331a41 Ha HANOOJIbIIINE
U HaUMEHbIIUE 3HaYCHNUs], HA HAXOXKACHUE ITyTH, CKOPOCTH U
YCKOPEHHS;

[TP.5-ymeHue onepupoBatTh NOHATUAMU: pallMOHAIIbHAS
GbyHKIMs, TOKa3aTelbHast QyHKIMs, cTerneHHas GyHKuus,
norapupmudeckas GpyHKINs, TPUTOHOMETPUUECKHE (QYHKIINH,
oOpaTHbIe QYHKIIMU; YMEHHE CTPOUTH TpadUKH N3yUSHHBIX
(GyHKINH, NCTIOIB30BaTh TPA(QUKH MIPHU U3YUSHIH MPOIECCOB U
3aBUCHMOCTEH, IIPU PEeIICHNH 3a]a4 U3 APYTUX y4eOHBIX
IPEIMETOB U 3374 U3 peabHOM JKU3HU; BEIPAXKATh
(opMynaMu 3aBUCUMOCTH MEXIY BETHYMHAMU;
I1P.6-ymeHue pemaTs TEKCTOBBIE 3aa4l Pa3HbIX THIIOB (B
TOM 4YHCJIE€ Ha IPOLEHTHI, JOJIH U YacTH, Ha ABI)KEHUE,
paboTy, CTOMMOCTB TOBapOB M YCIIyT, HAJIOTH, 3a/Ia4 U3
00J1aCTH yHpaBIeHUs TNIHBIMU M CEMEHHBIMH (PMHAHCAMH);




peryispHas Gpuzndeckast akTHBHOCTb); (PU3HIECKOTO
COBEPIICHCTBOBAHUS, TIPH 3aHATUAX CIIOPTHBHO-
03/I0POBUTEIBHON JIESITENBHOCTHIO.

TpyaoBoe BocnuTanue:

JIP.6-TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH
TPYAOIIOONS; HHTEPECOM K Pas3IIdHBIM cepam
poQeCCHOHANBHOM NESITENbHOCTH, CBA3aHHBIM C
MaTeMAaTUKON U €€ MPUIOKEHUSIMH, YMEHHEM
COBepIIAaTh OCO3HAHHBII BBIOODP Oyaymiel npodeccuu
U peaJM30BbIBaTh COOCTBEHHBIC JKM3HEHHbIC TUIAHBL;
TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEMaTHYECKOMY
00pa3oBaHMIO U CaMOOOPA30BAHHIO HA NIPOTSKEHUU
BCel JKU3HHU; TOTOBHOCTHIO K aKTHBHOMY YYacCTHIO B
PELICHNH NPAaKTHIECKNX 33/1a4 MaTeMaTHICeCKO
HalpaBJICHHOCTH.

JK0JIOTHYeCKOe BOCTTUTAHHE:
JIP.7-cpopMHUpOBaHHOCTHIO SKOJIOTHIECKON KYJIBTYPHI,
MIOHMMAaHHUEM BIMSHUS COLUATBHO-9KOHOMHUYECKUX
MIPOLIECCOB Ha COCTOSHHUE MPUPOIHON M COITHATBHON
cpezbl, 0OCO3HaHHUEM II00aIbHOIO XapakTepa
9KOJIOTUYECKHX MPO0JIeM; OpueHTaluei Ha
IIpUMEHEHNE MaTeMaTHIeCKUX 3HAHUHN IS peleHHs
3aj1a4 B 00JIaCTH OKpY’KaroLIel cpelibl, IIaHUPOBAHUS
MIOCTYTIKOB ¥ OIICHKH UX BO3MOXHBIX IIOCIECTBUN IS
OKpYXXaIomIel cpesibl.

IlenHocTH HAYYHOT 0 MO3HAHMA:

JIP.8 copMHpOBaHHOCTHIO MUPOBO33PECHUS, COOTBETC
TBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
00I11eCTBEHHOW NPaKTHKHU, TOHUMaHHEM
MaTeMaTH4ecKOi HayK1 Kak c(ephl 4eI0BeYeCcKOn
JIESITENTFHOCTH, 3TAIOB €€ Pa3sBUTHA U 3HAYUMOCTH IS
Pa3BUTHS IUBIWIN3AINH;, OBJIAJCHUEM S3BIKOM
MaTeMaTHUKU U MaTeMaTUYECKOM KyJIbTYpOil Kak
CPEICTBOM IO3HAHMS MHUPA; TOTOBHOCTHIO
OCYIIECTBJISATH MMPOEKTHYIO U MCCIEI0BATEIBCKYIO
JIeSITeNTFHOCTh WHANBHIYAIbHO U B TPYIIIIE.

0COOCHHOCTEH MaTeMaTUYeCKOro o0beKTa, SIBJIICHHUS,
TIIporecca, BBISIBICHUIO 3aBUCHMOCTEH MEX Iy
00BEKTaMH, SBICHUSIMH, IPOLIECCAMH;
MP.9-camocTosTensHO POpMYIHPOBATH 0000IICHNUS I
BBIBOJIBI TI0 PE3YJIbTaTaM NMPOBEIEHHOTO HAOIIOICHNS,
HCCIIEIOBAHMS, OIICHUBATH JOCTOBEPHOCTD IIOJTyYEHHBIX
Ppe3yIbTaToB, BEIBOJOB U 0000IICHHUI;
MP.10-n1poruo3upoBath BO3MOXHOE Pa3BUTHE
nporecca, a TaKXKe BBIABHUIATh MPEIIOJIOKEHUS O €ro
Pa3BUTUH B HOBBIX YCJIOBHSIX.

3) paboma c ungpopmayueti:
MP.11-BbIsIBIATE AeUINTH HHPOPMAIIMH, JaHHBIX,
HEOOXOAMMBIX JJIsl OTBETa Ha BOIIPOC U JUIsl PEILICHUS
3a7a4m;
MP.12-Bp10upaTs HHOOPMAIHIO U3 UCTOYHHKOB
Pa3INYHBIX THIIOB, aHAJTM3UPOBATh, CHCTEMAaTU3UPOBAThH
1 MHTEPIPETUPOBATh HH(POPMANNIO pa3INIHbIX BUIIOB
u GopM mpencTaBICHNUS;
MP.13-cTpykTypHupOBaTh HHGOPMAIIHIO, IPEACTABIATH
e€ B pa3nuHbIX (OpMax, HITIOCTPUPOBAThH
rpaduyecky;
MP.14-o1ieHuBaTh HAIEKHOCTh HHPOPMALIUH 110
CaMOCTOSITENILHO CHOPMYIHUPOBAHHBIM KPUTEPHSIM.
OBgJjaieHne yHMBEPCAIbHBIMH KOMMYHHKATHBHBIMHU
NelCTBUSIMH:

1) obwenue:

MP.15-BocipuHIMATH U (OPMYITHPOBATE CYKICHUS B
COOTBETCTBHH C YCIOBHAMH M LEISIMH OOLICHHS; SICHO,
TOYHO, IPAMOTHO BBIPAXXaTh CBOIO TOUYKY 3PECHUS B
YCTHBIX ¥ MUCbMEHHBIX TEKCTaX, JaBaTh MMOSICHEHUS 110
XO/1y PelICHHs 3a1a41, KOMMEHTHPOBATb OJTyYeHHBIN
pe3yJbTar;

MP.16-B xo1e 00CyXkIeHUs 3a/1aBaTh BOIPOCHI 110
CYIIECTBY 00CYkKIaeMOil TeMBbI, MPOOJIEMBI, pelIaeMoi
3aJ1a4M, BHICKA3bIBaTh MJIEH, HAIIEJICHHBIE Ha ITOUCK
PELIEeHNs; COMOCTABIISTH CBOH CYXJICHHS C CYXKJICHUSIMH
JPYrUX yYacTHUKOB JIMAJIora, 0OHapyKHUBaTh Pa3Inyne
1 CXO/ICTBO TTO3HUIINI; B KOPPEKTHOH opme
(opMyIHpOBaTh PA3HOIIIACHS, CBOU BO3PAXKCHHUS,
MP.17-npencraBisaTh pe3ysbTaThl pEUICHNs 3a/1auu,
IKCIIEPUMEHTA, UCCIICA0BAHNS, TPOCKTA,;

COCTaBJIATh BBIPAXKCHUS, YPABHEHUS], HEPABEHCTBA U UX
CHCTEMBI [0 YCJIOBHIO 3a/1a4H, UCCIEA0BATh IOydEHHOE
peIICHUE U OIIEHNBATH NIPABAOTION00HOCTh PE3yIbTATOB;
[1P.7-ymenue onepupoBaTh MOHATUSIMU: CpEIHEE
apudMeTHIecKoe, MeIIaHa, HanboJbIIee M HANMCHBIIIEEe
3HAUCHMS, pa3Max, JUCTIEPCHs, CTAHIAPTHOE OTKIOHEHHE
YHCIIOBOTO HA0Opa; yMEHHE U3BIICKAaTh, HHTEPIPETHPOBATH
nH(opManuio, NpeJCTaBICHHYIO B TabJIMIax, HA JUarpaMmax,
rpadukax, OTpakarolylo CBOMCTBA peaIbHBIX IPOLECCOB U
SIBJICHUIT; IPEICTABIATH HHPOPMAIHIO C TOMOIIBIO TaOJIUI 1
JUarpaMM; UCcle0BaTh CTATUCTUYECKHUE NaHHbIC, B TOM
YHCIIe ¢ IPUMEHEHNEM TpauIecKuX METOAOB U 3JIEKTPOHHBIX
CPEACTB;

[1P.8-ymeHnue onepupoBaTh MOHATUAMU: CIIyYailHbIN ONBIT U
CiTy4aiiHOe cOOBITHE, BEPOSITHOCTD CITy4aifHOTO COOBITHS;
YMEHHE BBIYHCIISATH BEPOSITHOCTD C HCIIOJIb30BAHUEM
rpadUIecKuX METOAOB; MPUMEHATH (DOPMYIIBI CIIOKEHUS U
YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOPHBIE (DAKTHI U
(bOpMyIIBI IPH PEIICHNUH 3a]a4; OLICHUBATH BEPOSITHOCTH
peasbHBIX COOBITHIT; 3HAKOMCTBO CO CITyYalHBIMH
BEJIMYMHAMU; YMEHHE IPUBOIUTH IIPUMEPHI IPOSBICHUS
3aKOHa OOJIBLIMX YHCEI B IPUPOIHBIX M OOIIECTBEHHBIX
SIBIICHUSAX;

ITP.9-ymeHme onepupoBaTh MOHATHAMH: TOUKA, IIpsAMas,
IUIOCKOCTb, IPOCTPAHCTBO, IBYTPaHHBIN YTOJ,
CKPEIINBAIONINECS MPSIMbIE, TAPAIIETbHOCTD U
MEePIEeHANKYISIPHOCTD NPSIMBIX W TUNIOCKOCTEH, YTOJI MEXKIY
MPSMBIMH, YTOJI MEXIY NPSIMOH U TNIOCKOCTBIO, YTOJI MEKAY
IUIOCKOCTSIMH, PAacCTOSTHUE OT TOYKH 10 MIIOCKOCTH,
paccTosTHUE MEXIY NPSIMBIMH, PACCTOSIHUE MEXIY
IUTOCKOCTSIMH; YMEHHE HCIIONIB30BaTh IIPU PEIISHNH 3a/1a4
n3ydeHHbIe (DAKTHI U TEOPEMBI IUIAHUMETPHUH; YMEHHUE
OLIEHUBATh Pa3Mepbl 00BbEKTOB OKPYKAIOIETO MHUPA;
ITP.10-ymeHune onepupoBaTh NOHATHSIMHA: MHOTOTPaHHHUK,
cedeHne MHOTOTpaHHHKa, KyO, mapajureienumnen, npusma,
nupamuaa, Gurypa u moBEpXHOCTh BPALICHHS, IIMITHHID,
KOHYC, Iap, cdepa, cedeHust (GUrypsl BpaleHus, IIOCKOCTb,
Kacaromasicsi chepsl, IINHIPA, KOHYCA, MJI0Ia/1b
MOBEPXHOCTHU NMUPAMUJIBL, IPU3MBI, KOHYCA, LWIMHAPA,
wronans chepsl, 00beM KyOa, IPsIMOYTOJILHOTO
napauenenunesa, TMpaMu/sl, IPU3Mbl, IUIUHIPA, KOHYCA,




CaMOCTOSITEIILHO BBIOMPATh (popMaT BHICTYIIJICHUS C
ya€ToM 3a7ad Mpe3eHTAN 1 0COOCHHOCTEH
ayAUTOPHUH.
2) compyonuuecmeo:

MP.18-moHNMATE U HCIIOIB30BATH PEUMYIIECTBA
KOMaH/HOH ¥ MHAMBHIYaJIbHOHN PabOTHI IIPU PEIICHNT
y4eOHBIX 33/1a4; IPUHAMATB II€b COBMECTHOM
JIeATEeNIbHOCTH, TNIAHUPOBATh OPraHNU3alMI0 COBMECTHOM
paboThl, pactpesensiTh BUABI padoT, J0roBapuBaTHCS,
00CyX/1aTh MPOLIECC U Pe3yNIbTaT paboThl; 00001aTh
MHEHUSI HECKOJIBKUX JIIO/IEH;
MP.19- yyacTBOBaTh B rpynnoBbIx Gpopmax paboThI
(obcyxnenusi, 0OMEH MHEHHI, «MO3TOBBIE IITYPMbI» U
MHBIC); BBITIOJIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATH CBOU JICHCTBUS C IPYTUMH YJICHAMHA
KOMaH/Ibl; OLICHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OO
MIPOYKT TI0 KPUTEPUAM, CHOPMYITHPOBAHHBIM
YYacTHHUKaMH B3aHMOJICHCTBHSI.

3)camoopeanusayusi:
MP.20-cocTaBnsTh IJIaH, aATOPUTM PELICHUS 3a1a4H,
BBIOMpATh CIIOCO0 PELIeHUS ¢ YIETOM UMEIOLIMXCSI
pPECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPHUAHTHI
peleHui ¢ y4éToM HOBOM HH(pOpManuy.

4)camoxonmponn:
MP.21-pnaieTh HaBBIKAMH TIO3HABATEIFHON pediekcHn
KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUH U
MBICJIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTaTOB; BIAJETh
croco0amu caMoINpoOBEPKH, CAMOKOHTPOJIS TIpoliecca u
pe3ynbTaTa peleHnsl MaTeMaTH4ecKoH 3a1aum;
MP.22-npeiBuaeTh TPYAHOCTH, KOTOPBIE MOTYT
BO3HUKHYTH [IPU PELICHUH 3a1a4M, BHOCUTb
KOPPEKTHBBI B JISSITEIILHOCTh HAa OCHOBE HOBBIX
00CTOSATENBCTB, ITAHHBIX, HAWJIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYAHOCTEIH;
MP.23-o11eHUBaTh COOTBETCTBUE PEe3y/IbTaTa EIH U
YCIIOBUSIM, OOBSICHATD NPUYNHBI JOCTHKEHHS UIIN
HEJIOCTIDKEHUS pe3yNbTaToB JeITeIbHOCTH, HAXOUTh
OIIMOKY, aBaTh OIIEHKY NPHOOPETEHHOMY OIIBITY.

apa; yMeHue n300paxaTb MHOTOTPaHHUKHU M TIOBEPXHOCTH
BPAIIECHHS, UX CEUCHHS OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPE/ICTB; YMEHHE
pacIo3HaBaTh CHMMETPUIO B IIPOCTPAHCTBE; YMEHHE
pacIo3HaBaTh MPABUIBHBIC MHOTOTPAHHUKH;
[1P.11-ymeHue onepupoBaTh NOHATUSAMU: ABUKEHUE B
MIPOCTPAHCTBE, MOT00HBIE PUTYPHI B IIPOCTPAHCTBE;
UCTIONB30BaTh OTHOIIEHHUE ILIOIIAel IOBEPXHOCTEH 1
00beMOB MOI00HBIX (UTYp TIPH PELICHUH 3a/1a4;
I1P.12-ymMeHuUe BEIYUCIATH T€OMETPUUIECKHUE BEINUHHEI
(mmHa, yrou, miomans, 00beM, IIIoNa b IOBEPXHOCTH),
UCTIONBb3Ys U3y4eHHbIE (POPMYJIIBI K METOIbI;

I1P.13-ymeHue onepupoBaTh NOHATHAMU: IPSIMOYTOJIbHAS
crcTeMa KOOPANHAT, KOOPJMHATHI TOYKH, BEKTOP,
KOOPJHMHATHI BEKTOPA, CKAIIPHOE IPON3BEICHHE, YTOI MEXIY
BEKTOPaMH, CyMMa BEKTOPOB, IPOM3BEICHNE BEKTOPA HA
YHCII0; HAXOJUTh C TIOMOIIBIO M3Y4EHHBIX (hopMyrn
KOOPJHMHATHI CEPEIMHbI OTPE3Ka, PACCTOSHUE MEXY ABYMS
TOYKaMH;

I1P.14-ymeHue BeIOMpATh NOAXOAAIINN H3yUSHHBIN METO IS
peLIeHus 3a]]a4l, paclio3HaBaTh MaTeMaTHieckrue (GpakTol 1
MaTeMaTHYeCKHEe MOJICNN B IPUPOIHBIX M OOIIECTBEHHBIX
SIBIICHUSX, B UCKYCCTBE; YMEHHE MPUBOIUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUHA POCCUNCKON U MUPOBOMI
MaTeMaTH4eCKOi HayKH.




2. CTpykTypa u coaep:xanue npoduabHoro yueonoro npeamera IIYIL.01 MaremaTtuka

2.1. O0beM npeamera U BUIAbI y4eOHOH padoThl

Buabl yueOHo# padoThI O0bem yacoB
OO6mas yuebHast Harpy3ka 00yJaronmxcs 244
Obs3arenbHas yyeOHas Harpy3Kka 00y4aromuxcs, 234
B TOM YHCIIE:

TEOpPETUYECKOE 00yUeHne 188*
MPAKTHYECKHUE 3aHATUS 46
CamocrosTenbHas paboTa 4
Koncynpranuu 2
[Ipomexyrounas atTectauust B lcemecrtpe - 9
Qg epeHITMPOBAHHBIN 3a4ET

[TpomesxyTouHas aTTecTanus BO 2 CEMECTpE - IK3aMeH 4

*[Ipomexyrounas arrecranusi B 1 cemectpe (nuddepeHupoBaHHblii 3a4€T) TPOBOAUTCS 32
CUET YacoB JICKIIMOHHOHN Harpy3Ku



2.2. TeMaTH4eCcKHii IUIaH U cofiep:kaHue NMpoduabHoro yuyeonoro npeamera IIYI1.01 MaTtemaTuka

HanmenoBanue O6bem
Conepxanue yueOHOro MaTepuaa, MPakTHIeCKUE 3aHATHS [Ipumeuanus
pa3znenoB U TEM 4acoB
1 2 3 4
Pazpnen 1. lloBTOpeHne Kypca MaTeMaTUKH OCHOBHOM IK0JIbI 8 4
Tema 1.1.1 1.1.BBenenue.
HeilicTBus ¢ Tema 1.1.Yncjaa u BoIpaKeHHs
HUCJIAMU U [TonoxwurenbHbIC U OTPULIATENBHEBIE YKcaa. ApudpmeTndeckue necteus. JlecaTuunble [poOu v ASUCTBHS C
predpamyecKMMu HUMH. DopmyItbl cokpaméHHoro ymHoxkenus. [IpeodpazoBanne anredpanyecKux BHIPaKEHUI.
BBIPAKCHUSIMHU
Tema 1.1.2 Pemenue cucreM HepaBeHCTB ¢ OJHOM nepeMeHHOM. [IpeoOpazoBanue anrebpandeckux BblpakeHHH. Pemenne
YpaBHenus u KBaJPaTHbIX ypaBHEHMI. PellieHne HepaBeHCTB METOIOM UHTEPBAJIOB.
CHCTEMBI CucreMsl ¢ IByMs IEPEMEHHBIMHU YPaBHEHUIN 1 HEPABEHCTB
Tema 1.1.3
Cucremaruszanus u IIpakTu4yeckoe 3ansaTue Nel. BxogHoi KOHTPOJIb
KOppeKuus
MaTepuaja
Pa3nea 2. Pa3suTue NoHATHA 0 Yucjde 84
Tema 2.1.1 Tema 2.1 UncaoBble MHOKECTBA 8u
ApudmeTnyeckmne HarypanbHsle, Lienble, pallMOHaIbHbIE, UPPALMOHAIBHBIE U NIEUCTBUTENbHBIE yncia. UucioBas npsamasl.
omepaunu Moaynp uncina. Apudmernueckue onepanuu Haja HUMA CTaHIapTHEIN By yucia. [leiicTBUS ¢ YnciiaMu B 2
CTaHJapTHOM BUJE
Tema 2'1’2_. Haxosxaenue mpuOIMKEHHBIX 3HAYEHUH BEIMYHMH M MOTPENIHOCTEH BEIYUCIICHHH (a0COIOTHOM H
Npabmwxennbie OoTHOCUTENBHOK). [IpubimKeHHbIe Uncia 1 AeicTBrs Hag HUMU. [lorpemHoctu. BepHble 1 COMHUTENBHBIC 2
3HageHms mudpsl yncna. OKpyrieHHe Yyuciia
Tema 2.1.3
KommexcHble yncsa B | OnpeieneHne KOMIUIEKCHOTO urcna. Ero reomerpuyeckast MHTEpIipeTanus. ApuMeTHIeCKUe JSHCTBHS C 2
ajredpanyeckom KOMIUIEKCHBIMH YUCIIaMHU
BHJE
IpakTuyeckoe 3ausaTue Ne 2 o teme «Pa3BuTHE TOHSITHS O YHCIIC)» 2
Pa3nen 3. KopHu, crenenn u gorapugmsi 20 4
Tema 3.1.1. KopHu u ITonsiTue kKopHs N-0if crenenu CBolcTBa KOpHs N-0i cteneHd. CpaBHEHHE KOpHEH 2
CcTeneHn [IpeobpasoBanye NpOCTEHIINX BBIPAKEHHUHN C paJiKaIaMH 2
[IpeobpazoBanne HPPaMOHATHHBIX BBIPAKCHUIN 2
CBoiicTBa cTeNeHel ¢ HaTypaJbHBIM, PAITMOHAIBHBIM M JEHCTBUTEIHHBIM TTOKA3aTEISIMHU 2
Berunciienne BeIpaKeHHH, coiepKanux crenenu. [IpeodpazoBanue BEIpOKEHHI, COISPIKAIUX CTEIICHH 2
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Tema 3.1.2. Jlorapudm | Tlonstue norapudma CpoiictBa norapudma. OCHOBHOE JOrapru(pMUIEcKoe TOKIIECTBO. 2
U ero cBoiicTBa Brruncnenne norapudmos [IpeoOpazoBanue orapupMHUUECKIX BBIPaKSHUH 2
Hecaruunsie u HaTypanbHble orapudMmel. [lepexoa k HOBoMy ocHOBaHMIO. HaxoxkieHre 3HaueHUH
norapu@ma 1o Npor3BoJILHOMY OCHOBaHUIO. [lepexox oT 0qHOro OCHOBaHMSA K Apyromy. Beraucienue u 2
cpaBHEHHE Jorapu(mMoB
JlorapudmupoBanue 1 noreHurpoBanue. [IpeodbpazoBanue anreOpandeckux BHIpaKEHHUH € JOraprupMom 2
IIpakTnyeckoe 3ansTue Ne 3 o reme «CTeneHu, KOpHH U JIorapupMbD) 2
Pa3znen 4. YpaBHeHus1 1 HepaBeHCTBA 24 4
Tema 4.1.0cHOBHBIE IOHSATHS, ONPeAeIeHHs, 14 4
peleHre YpaBHEeHHI M HX CHCTeM
Onpenenenue ypaBHeHus. Pemenne ypaBHenus. PaBHocuibHbIe ypaBHEHHS OCHOBHBIE METOBI PELICHUS
Tema 4.1.1 ypaBHeHUII MeTon rpynmupoBk MeToa BBeIeHUS HOBOM TepeMEHHO MeTo1 BBEIEHNI HOBOM EPEMEHHOMN 2
Merton nenenus. I'padudeckuii MeTo pemeHus
Tema 4.1.2 OcHOBHBIE IPUEMBI PELICHUS] PALIMOHAIBHBIX YPaBHEHUI 2
Tema 4.1.3 OcHOBHBIE IPUEMBI pELIeHNS UPPAIIMOHAIBHBIX YPaBHEHUI. 2
Tema 4.1.4 [TokazarenbHble ypaBHeHHs1. OCHOBHBIC CIIOCOOBI MX pellleHHs. PellieHne moka3aTeiabHbIX YPaBHEHHI 2
Tema 4.1.5 IIpakTuyeckoe 3ansaTue Ne 4 o reme «Jlorapudmudeckue ypaBHeHUs. OCHOBHBIE CIIOCOOBI MX PELICHHS. 2
Pemennie gorapuMuveckux ypaBHEHHN
Tema 4.1.6 IIpakTHyeckoe 3ansaTHe N5 1o Teme « PenieHne ypaBHeHUI HEPABEHCTB U CUCTEM» 2
Tema 4.1.7 Pemienne ypaBHEHH U CUCTEM NOBBIIIEHHOM CI0KHOCTH 2
Tema 4.2.HepaBeHncTBa 104
Tema 4.2.1. Onpenenenne HepaBeHCTB. Pemenne 2
HEpaBeHCTB PaBHOCHIIBHOCTh HEPABEHCTB
Tema 4.2.2 PanonaneHeie  HepaBeHcTBa. OCHOBHBIE CLIOCOOBI MX pellleHHs. PerieHne paloHaabHbIX HEPaBEeHCTB 2
METOI0M HHTEPBAJIOB
Tema 4.2.3 IIpakTHYeckoe 3aHATHE Ne 6 o Teme «PerieHne nppauMoOHaNbHBIX HEPABEHCTB. Pemenne nppanuoHanbHbIX 2
HEPABEHCTB MOBBIIIIEHHON CI0XKHOCTH»
Tema 4.2.4 [TokazarenbHble HepaBeHcTBa. OCHOBHBIE CIIOCOOBI MX pelllieHHus. PelieHne moka3arenbHbIX HEPABEHCTB 2
Tema 4.2.5 IpakTnyeckoe 3ansaTuHe Ne 7 o Teme «PelieHne nmoka3aTeabHbIX U JOTapu(OMUIECKUX HEPABEHCTB H 2
CHCTEM»
Paspes 5. OcHOBBI TpUTOHOMETpUH 22 4
Tema 5.1. Ilpeo0pa3zoBaHue TPUTOHOMETPHYECKHUX BhIpaKeHUH 124
Tewma 5.1.1 UwucnoBast OKpyKHOCTh. BpamiarensHoe nBmxeHne. PaananHoe n3MepeHne yriioB U IyT. TpUroHoMeTprudecKue 2
¢ysakuuu. CoiictBa. OCHOBHBIE TPHTOHOMETPUYECKHE TOXKIECTBA
Tema 5.1.2 IIpakTuyeckoe 3anaTHe Ne 8 mo teme «IIpuMeHeHNE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB ISt 2
BBIUHCIEHNS 3HAYCHUH TPUTOHOMETPHIECKUX GYHKITUH »
Tema 5.1.3 DopMyIibl ClIOKeHHsI TpPUroHOMeTprdeckux Gynakimid. opmyinel npruBeaeHusi. QopMyIisl IBOHHOTO U 2
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MIOJIOBUHHOTO apTyMeHTa

IpakTnyeckoe 3ansiTue Ne 9 mo reme «YnpakHeHHusI Ha POPMYJIBI CIOKEHHS, (POPMYIIBI IPUBEACHUS,

Tema 5.1.4 9 2
(b opMyIbl IBOHHOTO U MOJIOBUHHOTO apTyMEHTa»
Tema 5.1.5 [IpuMeHeHne OCHOBHBIX TOXIECTB U (OPMYII ATl TpeoOpa30BaHUs TPUTOHOMETPUUYECKHUX BBIPAXKEHUN U 2
JIOKa3aTeJIbCTBA TOXKIECTB.
Tema 5.1.6 IIpeoOpazoBanue cymmel B ipou3BeicHue. [IpeoOpa3oBaHue NpOU3BEACHUS B CYMMY 2
Tema 5.2. TpuronomMmeTpuyecKkue ypaBHeHHs 1 HePAaBEHCTBA 10 4
Tema 5.2.1 TloHsATHS apKCHHYyCa, apKKOCHHYCA, ApKTAHI'€HCA U APKKOTAHI€HCA. 2
Tema 5.2.2 [Ipocreiimme TpuroHOMeTpHYECKHE YpaBHEHHUS sin X=a, COs X=a U ux pemmenns [Ipocreimme 2
TPUTOHOMETPUYECKUE YPAaBHEHHS tg X=a, CtgXx=a U UX peIICHHs
Tema 5.2.3 IpakTnyeckoe 3ansitue Nel0 nmo Teme «Pemenne mpocTeWIMX TPUTOHOMETPHUECKUX YPaBHEHHI 2
Tema 5.2.4 TpI/IFOHOMVeTpI/IquKHe YpaBHeHHUs MOBBIIICHHOM CI0XHOCTH MeToabl pelieHNs] TPUTOHOMETPUIECKUX 2
YpaBHEHUH MOBBIIEHHON CIIOXHOCTH
Tema 5.2.5 IIpakTuyeckoe 3anaTHe Nell o reme « TpuroHomerpuueckre ypaBHEeHHs U HEPABEHCTBa» 2
Paznen 6 ®@Dynxkuuu u rpaduku 20 9
Tema 6.1 ®yHKIIUHN, UX CBOMCTBA U TPaQUKH 8u
Tema 6.1.1 O6uiue cBolicTBa 3aBUCUMOCTEl B QyHKIMI O0MacTh onpeaeNieHnss 1 MHOYKECTBO 3HAUCHUH (DYHKIIHH. 2
I'paduk pyakumu. [Tocrpoenne rpadukoB QyHKIMA
Tema 6.1.2 MOHOTOHHOCTB, YETHOCTh, HEYETHOCTD, OTPAaHUYEHHOCTh, IEPUOIUYHOCTD (PYHKINU. 2
ITpomexyTku Bo3pacTanus U yobiBanusi HanGonplee 1 HauMeHblee 3HaYeHUs. GYHKIMH
Tema 6.1.3 Ob6nacTp onpezenenus, 006J1acTs 3HaueHnH 00paTHOH (yHKIMU. ['paduk oOpaTHON QYHKIHH. 2
Tema 6.1.4 Cxema uccienoBanus QyHKIuu Penienue ynpaxHeHUd Ha HCCieIoBaHue (YHKITHI 2
Tema 6.2 Ctenennsle, noka3zaTejibHble, JorapupmMuiecKue 12 4
U TPUTOHOMeTpHYecKue QYHKIUUU
Tema 6.2.1 Crenennas pyHKIMS, OpeAeIeHNs], OCHOBHBIE CBOICTBA M OCTpoeHue e€ rpaduka 2
Tema 6.2.2 [TokazarenbHas QyHKIMS, ONpeieTIeHNs], OCHOBHBIE CBOMCTBA M IOCTpoeHue e€ rpaduka 2
Tema 6.2.3 Jlorapudmuyeckas QyHKIIMs, ONPEJICICHNs, OCHOBHBIC CBONCTBA M MOCTpOeHUE €€ rpaduka 2
Tema 6.2.4 I'paduku dyHkumit y=sinx, y=cosx I'paduku pyHkimii y=tgx, y=ctgx 2
Tema 6.2.5 I'paduku 0OpaTHBIX TPUTOHOMETPUYECKUX QYHKUIUI 2
Tema 6.2.6 IpakTuyeckoe 3ansiTue Nel2 o teme «Iloctpoenue u urenue rpadukos Gynknuii. UccnemnoBanne 2
GyHKIHI
Pazpen 7. Hauana matemaTrnueckoro anaamnsa 34 4
Tema 7.2 Ilpon3BoaHasi QyHKIIHH 18 u
Tema 7.2.1 [IpouszBoanas. IloHsiTve 0 mpon3BoAHON HYHKLIMH, €€ reoOMeTpHUUecKHi U (PU3NIeCKUH CMBICTL. 2
YpaBHeHHe KacaTenbHOH K rpaduky QyHKIMN 2
Tema 7.2.2 [Ipou3Bo/iHBIE CYMMBI, PA3HOCTH, IPOU3BEAEHUS U YACTHOTO 2
[Tpon3BogHBIE OCHOBHBIX AJIEMEHTapHBIX (DYHKIHMH. 2
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IpakTuueckoe 3ansaTue Nel3 o treme «IIpapuna u opmyisl nudepeHIMPOBaHYs, Ta0IMIIA TPOU3BOIHBIX

3agaqd»

Tema 7.2.3 .
JIEMEHTAPHBIX QYHKIHI
Tema 7.2.4 IIpakTnyeckoe 3ansiTue Nel4 no reme «HaxoxaeHue mpou3BoIHBIX YHKIUH
Tema 7.2.5 IIpakTu4yeckoe 3ansaTue NelS mo Teme «BTopaf{ NPOH3BOJIHAA, ee TEOMETPUICCKUN 1 (PU3HISCKUA CMBICIT.
HaxosxneHue ckopoctu [isl mpolecca, 3a1aHHoN popMyIoH 1 rpaduKOM»
T 726 [Tpusnakyu Bo3pacTaHus U yobiBaHus GyHKIUH. KpuTHueckue TOUKH QyHKIIMN; MAKCUMYMbl 1 MUHUMYMBI
emMa g2 Haunbonbiiee n HanMeHblliee 3HAYCHUS] PYHKIMM Ha YKa3aHHOM MTPOMEXYTKE
Tema 7.2.7 IIpakTuyeckoe 3anaTne Nelé mo teme «HaxoxxaeHre Mpon3BOAHBIX (YHKITHIDY
Tema 7.3 IlpuMeHeHHEe NPOU3BOIHON K HCCIEI0BAHUIO
[TpusHaky Bo3pacTaHus U yObIBaHUS (DYHKLIUH.
Tema 7.3.1 Kputnueckue Toukn GyHKINH; MAaKCUMyMbl 1 MUHUMYMBI HanGombiee 1 HanMeHblee 3Ha4eHUs (PYHKINU Ha
YKa3aHHOM IIPOMEKYTKE
Tema 7.3.2 ITpousBoanble 00paTHON QYHKIMH M KOMOO3UIMH (QYHKLIUHU
Tema 7.3.3 IpakTnyeckoe 3ansiTue Ne 17 o teme «VccnepoBanre QyHKIMH C TTOMOIIBIO IPOU3BOAHON | MOCTPOCHUE
rpaduka»
Tema 7.4 DiieMeHTHI MHTErpaabHOro ucumncienus. IleppoodpasHas u MHTErpaJj
Tema 7.4.1 ITepBoobpa3zHas pyHkuuu. OcHoBHOE cBOicTBO. HaxoxkaeHnue nepBoobpazHoi
Tema 7.4.2 Ionstue HEOIPE/IENEHHOTO HHTErpasa.
CBoiicTBa HeonpeaeIEHHOr0 HHTErpaja
Onpeaenennsblil uarerpan. CBoicTBa.
Tema 7.4.3 o
®opmyna HeroTona-JleitOHuIa
[Tnomaas KpUBOJMHEMHOW Tpaneuuu
Tema 7.4.4
ITnomane miockux Guryp.
Tema 7.4.5 IIpakTuyeckoe 3anaTHe Ne 18 o reme «BpIunciieHne onpenenéHHOro HHTerpajla MeToA0M
HETOCPEACTBEHHOTO HHTETPUPOBAHHUS
Paznen 8.I'eomerpus 80 u
Tema 8.1 KoopanHaThl M BEKTOPBI 144
Tema 8.1.1 JexapToBa cuctemMa KOOpAMHAT B IPOCTpaHcTBe. PaccrosiHne Mex 1y AByMsl TOUKaMH, KOOPJIMHATHI CEPEINHbBI 2
OTpe3Ka
Tema 8.1.2 Bexropsl. /leficTBus Ha BEKTOpamH. 2
Tema §8.1.3 Paznoxenune BekTopa 1o HanpasieHusM. KoopinHaTeI BEKTOpa 2
Tewma 8.1.4 CkanspHO€ IPOM3BEACHNE BEKTOPOB 2
HaxosxaeHue yria Mexay BEeKTOpaMu
Tema 8.1.5 Hanucanue ypaBHeHUI MPSAMOM, IJIOCKOCTU U CHEPHI. 2
Tema 8.1.6 HMcnonp30BaHne BEKTOPOB M KOOPAWHAT MPH PEIIEHNH MAaTEMaTHUECKHUX M MPHUKIIAJAHBIX 3329 2
Tewma 8.1.7 IIpakTuyeckoe 3anaTHe Ne 19 o teme «lIprMeHeHe BEKTOPOB M KOOPJIMHAT K PEIIEHUIO T€OMETPHIECKUX 2
4

Tema 8.2.1 ITapannenbHOCTh NPAMBIX U INIOCKOCTEH B IPOCTPAHCTBE

[EEN
=




Bgenenue B crepeomeTpuio.

Tema 8.2.2 OCHOBHBIE TTOHATHUS CTEPEOMETPUH (TOUKA, TPsAMasi, INIOCKOCTh, IPOCTPAHCTBO). AKCHOMBI CTEPEOMETPHU U 2
CJICJICTBUS U3 HUX.
Tema 8.2.3 B3anMHOe pacnonokeHue ABYX NPsIMBbIX B IPOCTPAHCTBE 2
Tema 8.2.4 BzaumHoe pacrnonoxeHnue NpaMol U IJIOCKOCTH B IpocTpaHcTBe. [lapaienbHOCTh NPSMON U IIIOCKOCTH B 2
IIPOCTPAHCTBE
Tema 8.2.5 IIpakTHyeckoe 3ansaTHe Ne20 o reMe «IIpsiMble M IITOCKOCTH B TPOCTPAHCTBEY 2
Tema 8.2.6 B3anMHOe pacnonoxeHue MIOCKOCTER B mpocTpaHcTBe. [lapamiensHOCTh MIOCKOCTEN 2
Tema 8.2.7 B3anMHOE pacnonoxeHue MIOCKOCTEN B IPOCTPAHCTBE 2
Tema 8.2.8 N300paxkeHre MpOCTPaHCTBEHHBIX (PUTYp HA TNIOCKOCTH 2
Tema 8.3 IlepneHIMKYJISAPHOCTH B IPOCTPAHCTBE 10 4
Tema 8.3.1 IlepneHIUKYISIPHOCTE NPSIMON U TUNIOCKOCTH. 2
[lepnenuKymsip M HAKIOHHAsE PaccTosHME OT TOUKM A0 MIIOCKOCTH, OT MPSMOM 10 IIIOCKOCTH, PACCTOSHUE
Tema 8.3.2 MEXY TIIOCKOCTSAMH, MEXIY CKPEHINBAIOMIIMUCS MPSIMBIMHU, MEXy IPOU3BOIBHBIMU QUTYypaMHy B 2
pocTpaHcTBe. Teopema o Tpex NepreHANKYIsIpax
Tema 8.3.3 Pemenne 3amau mo teme IlepneHINKyIIpHOCT NPSMOM U INIOCKOCTH 2
Tema 8.3.4 Yron Mexay npsiMOM U MIIOCKOCTHIO. Z[layrpaHHHﬁ yroia. Yroi Mexay miockocTsamu. [Ipu3znak 2
MEPNEeHIUKYIIPHOCTH JBYX IIOCKOCTEHN
Tema 8.3.5 Pemenue 3amau mo Teme [leprieHIuKyISIPHOCTE IPSIMOU U TUIOCKOCTH 2
Tema 8.4 MHOrorpaHHuKH 204
Tema 8.4.1 MHororpanHuky 1 ux Buasl. Teopema Oiinepa. IIpaBuibHbIE MHOTOTPaHHHKH 2
[Ipusmel u ux cBoictia. [lpsmas npusma
Tema 8.4.2 2
N306paxeHne npru3Mbl
Tema 8.4.3 Pemenne 3amau mo teme «llpuzmay 2
Tema 8.4.4 ITapannenenunen. Ky6. Pemenne 3agau. 2
Tema 8.4.5 ITupamuga u ee cBoiictsa. [IpaBuiibHas nupaMuaa. 2
Tema 8.4.6 Pemenne ynpaxHeHU# o TeMe TUpaMIIa 2
Tema 8.4.7 VYceuénnas nupamuaa. .Cpoiictea. Permenue 3a1a4a 2
Tema 8.4.8 Cummerpus B KyOe, napajiesenumese. 2
Tema 8.4.9 CeueHue B Ky0e, napajuiesienunesae, 2
pU3Me, MUpaMuJIe
Tema 8.4.10 IIpakTuuyeckoe 3ansaTue Ne21 mo teme «IlocTpoenue cedennii TeTpadipa v MapauieIeIHIe1a» 2
Tema 8.5 Tesia 1 NOBEPXHOCTH BPallleHU S 104
Tewma 8.5.1 [onsaTtue Tena Bpamenus. Lunuaap, Haxoxaenne 3JeMeHTOB IMIMHAPA U IUIOIAAN ToBepXHOCTH. CeueHne 2
ITHHJIPA.
Tewma 8.5.2 Konyc. Yceu€nnsiii konyc. Ceuenmne KkoHyca
HaxoxaeHne 3J1eMeHTOB KOHyCa, yCeU4€HHOTO KOHyca. BrlyrciieHne miomaim ux NOBepXHOCTe!
Tema 8.5.3 Pemienue 3aay no TeMe KOHYC U UWIUHAD 2
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Tema 8.5.4 [ITap u chepa. Ceuenne mapa mI0cKocThI0. [10111a1h MOBEPXHOCTH ChEPHI. 2
Tema 8.5.5 IIpakTnyeckoe 3ansiTue Ne22 no treme «Brruncnenue miomaayu NOBEPXHOCTEH reOMETPUIECKUX GUTyp» 2
Tema 8.6. U3mepeHusi B reoMeTpum 124
Tema 8.6.1 ITonsitre 06pEMa. O6BEM pssMOyTOIBHOTO Napautenenuiea. O0bEM HAKIIOHHOTO MapaJuIeIennuIeaa 2
Tema 8.6.2 O0béM pu3MBI U UpaMuIbeL. Perienne 3aqaqd 2
TeMma 8.6.3 Brruncnenue o0bemMa UIUHIPA U KOHYCa 2
Tema 8.6.4 Oo6mas dhopmyna s 00pEMOB Ten Bpanienus. O0bEM mapa. 2
Tewma 8.6.5 Pemenue 3agau Ha BeIYKCIeHHE 0OBEMOB TeJl, KOTOPHIC TIOIYYAIOTCs B Pe3yJIbTaTe BPalleHHUs MIIOCKUX GUTyp 2
BOKPYT BBIOPaHHOM CTOPOHBI
Tema 8.6.6 IlpakTuyeckoe 3ansaTne Ne23 1o teme «Bprancienne 00bEMOB TEOMETPUIECKHUX TETD) 2
Pasnes 9.91eMeHThI KOMOMHATOPHKH, TEOPUH BEPOATHOCTEH M MaTeMAaTHYeCKOM CTATUCTHKHU 16 4
Tema 9.1 DjeMeHTbI KOMOMHATOPHKH 64
Tema 9.1.1 ITpaBuna kombunatopuku. @akropuan. KomOuHaTOpHBIE KOHCTPYKLIUU: pa3MeLeHNUs, IEPECTAaHOBKHY, 2
COYETaHMs,
Tema 9.1.2 Pemrenme ynpaxxHeHni Ha KOMOMHATOPHBIE KOHCTpYKIMU. bruHoM HeloToHa 2
Tema 9.1.3 bunom Herotona. Ero cBoiictBa. Tpeyronpauk Iackans 2
Tema 9.2 DjieMeHTHI TeOPUH BEPOSITHOCTEI 64
Tema 9.2.1 BeposTHOCTS 1 ee cBolicTBa. TeopeMbl BEPOSITHOCTH 2
Tema 9.2.2 Pemenne ynpaxHeHHH Ha KITACCHYECKOE ONPEIEIICHUE BEPOSITHOCTH 2
Tema 9.2.3 CrnyuyaiiHas BennurHa Perienue ynpaxHeHH Ha ciiydyaiiHble BEJIMYHHBI 2
Tema 9.3.271eMeHTbI MaTeMATHYECKOH CTATHCTHKHU 44
Tema 9.3.1. ITonsTHE O 3aayax MaTeMaTH4YEeCKOM CTaTUCTUKU. | eHepasbHas COBOKYIHOCTb, BBIOOpKa. UucIoBbIe 2
XapaKTePUCTUKU
Tema 9.3.2 [Mpencrasinenue qaHHBIX (TAONHUIBI, TUArpaMMbl, rpadiKi) PeleHre npakTHYECKHX 3a/1a4 ¢ TPUMEHEHHEM 2
BEPOSITHOCTHBIX METO/IOB
CamocrosTenpHas padoTa cTyJeHTa 4
Ipomexyrounas arrectanus B 1 cemectpe - 1rdHepeHIIMPOBAHHBIN 3a4ET 2
Koncynpranus 2
IIpomesxyToUuHasi aTTECTAIMS BO 2 ceMeCTpe - IK3aMEH 4
Bcero 244
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3. YciaoBus peaau3anuy NporpaMMsbl NpoGujIbHOI0 y4e0HOro npeamera

3.1. TpeGoBaHus1 K MUHMMAJIBHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ece4eHH 0
Peanmuzarust mporpamMmbl  poUIBLHOTO Y4eOHOTO mpeaMera TpeOyeT Hamuuus ydeOHOTO
KaOuHeTa MaTeMaTUKH.
O6opynoBanue y4eOHOT0 KaOMHETa:
- 10Ca/I04YHbIE MECTA 10 KOJIUYECTBY 00YUaIOLINXCS;
- pabouee MeCTO IpernoaBaTers;
- KOMIUIEKT y4eOHO-HarJIsITHBIX TTOCOOHIA;
- KOMILJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;
- 3a/1aHUA U1 KOHTPOJIBHBIX padoT;
- npodeccuOHAIIbHO OPUEHTHPOBAHHbBIE 3aJaHUS;
- MaTepHalbl SK3aMeHa.
TexHnuueckue cpeacTBa 00y4eHUS:
- IEPCOHATILHBIN KOMITBIOTEP C JTUIIEH3MOHHBIM NporpaMMHbIM obecnieuenuem PEJ1.OC;
- IPOEKTOP C IKPAHOM.
3.2. UndopmanuonHoe odecrieyenne o0yueHust

1. JInst peanm3ammuu mporpaMmbl OuOIMoTedHbIH (HOHA 00pa3oBaTENbHONW OpraHH3aIUU
JIOJDKEH MMETh TIeYaTHBIE W/HMIIU 3JIEKTPOHHBIE 00pa3oBaTeibHble U WH(OPMAIIMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHBIE ISl MCIOJIB30BaHUS B 00pa3oBaTeNbHOM IMpoIlecce, HE CTaplle MATH JIET C
MOMEHTA U3/IaHusl.

2. PexomeHiyemble MeYaTHbIE U3JIaHUS 110 peanu3alnuu 0011eodpa3oBaTeIbHOrO yueOHOTo
MpeaMeTa MpeJCTaBlIeHbl B METOJAMYECKUX PEKOMEHAANMSX TI0 OpraHU3aI[ui 00yUCHHUS.

NudopmanuonHoe odecnieyeHne 00yuyeHust
OcHoBHasi iMTEpaTypa:
OU.1 Mep3msak, A. I'. Maremaruka. AnreOpa ¥ Hadaia MaTematudeckoro ananusa: 10-if kmacc:
yriyonéHHbi ypoBeHb: yueOHuk / A. I'. Mepsnsak, . A. Homuposckuit, B. M. Tlonsakos; mon
penakiueit B. E. [logonsckoro. — 7-e u3f., crep. — Mocksa: [IpocBemenue, 2023. — 476 c¢. —
ISBN 978-5-09-103607-7. — Tekct: 3neKTpoHHBIH // JIaHb: 3JIeKTPOHHO-OMOIMOTEYHAsT CUCTEMA.
— URL.: https://e.lanbook.com/book/334469.
ON.2 Mep3msk, A. I'. Marematuka. Anredpa n Hadaja MaTeMaTHYecKoro aHaiusa: 11-it kmacc:
yriyonéusbiil yposeH: yueOHuk / A. I'. Mepsnsak, . A. Homuposckuii, B. M. IlonskoB ; mox
penakiueit B. E. Tlogonsckoro. — 6-¢ u3., crep. — Mocksa: [IpocBemenue, 2023. — 412 ¢. —
ISBN 978-5-09-103608-4. — Texct: 31eKTpoHHbIH // JlaHb: 37eKTpOHHO-OMOIMOTEUHas ccTeMa.
— URL.: https://e.lanbook.com/book/334472.
ON.3 KoznoB B.B. Matemaruk: anrebpa M Hayajla MaTeMaTH4YeCKOrO aHalIM3a, TeOMETpUs:
yueOnuk st 10 xmacca . bazoBeiit u yriyonéunsiii yposau / B.B. Kosznos, A.A. Hukutus. -
MockBa: Pycckoe cmoBo, 2020. - 464 c. - ISBN 978-5-533-00359-9. - URL:
https://ibooks.ru/bookshelf/374152/reading.
JlonoTHUTeIbHAS JIATEpaTypa:
JIN.1 Ko3nos B.B. MaremaTtuka: anreOpa W Hayajga MaTeMaTHYECKOTO aHAIW3a, TEOMETPHS:
yueOHuk Juig 11 kmacca . basoBbiit u yriyonénnsii yposau / B.B. Kosnos, A.A. Hukutus. -
MockBa : Pycckoe cmoBo, 2020. - 464 c. - ISBN 978-5-533-00274-5. - URL:
https://ibooks.ru/bookshelf/374166/reading.
JIN.2 Koznos B.B. Marematuka: anreOpa u reomerpus: ydeOHuMK g 9 kiacca
obmeobpaszoBarenbHbx opranu3aiy / B.B. Ko3nos, A.A. Hukutun, B.C. benonocos. - Mockaa :
Pycckoe  cmoBo, 2020. - 376 c. - ISBN  978-5-533-00414-5. - URL:
https://ibooks.ru/bookshelf/374230/reading.
JIEKTPOHHBIE pecypchl
OP 1. www. fcior. edu. ru (MudopManmonHbie, TPEHUPOBOYHBIE M KOHTPOJIHHBIC MaTEPHAIBI).
3P 2. www. school-collection. edu. ru (Enunas komuiekinuu mudpoBbix 00pa30BaTeIbHBIX PECYPCOB).
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4. KOHTpPOJIb U OLIeHKA Pe3yJIbTATOB OCBOCHUS NMPOPUILHOI0 yUeOHOr0 nmpeamera

KouTponb u oneHka pe3yabTaToB OCBOEHUS MPO(PUIBHOTO y4eOHOTO MmpeaMeTa pacKpbIBAIOTCS
yepe3 AUCHUIUIMHAPHBIE PE3yIbTaThI.

Pe3yabTarsl Paszgen/Tema Tun oueHOYHBIX
MeponpusaTHs
JIP 1-8, P1,Temal.1,1.2,1.3,14,15. TectupoBanue
MP 1-23 P2 Temn12.1,2.2,2.3,2.4,2.5,2.6,2.7,2.8, 2.9, 2.10, VCTHBII ompoc
2.11,2.12. .
[1p1-14 P 3, Tems 3.1,3.2,3.3,3.4,3.5,3.6,3.7, 3.8, 3.9. Maremarseciiit
P4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, JIICTATT
P 5, Tempi 5.1,5.2,5.3,5.4, 55, 5.6, 5.7. Happeuyansnas
P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, caMOCToATeNbHas paGoTa
6.11, 6.12. [IpencraBnenue
P 7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6,7.7. PE3YILTATOR 3
P 8, Temsi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8, 8.9, 8.10, TIPAKTHACCKIX SaHATHH
8.11. KontponsHas padora
P9, Tems1 9.1,9.2,9.3,9.4,9.5,9.6, 9.7, 9.8, 9.9. Brmosmerne
P 10, Temst 10.1, 10.2, 10.3, 10.4, 10.5, 10.6. GAMCHAHOHHRIX
P11, Temst 11.1,11.2,11.3, 11.4. 3a/laHiu

P12, Tems 12.1, 12.2,12.3, 12.4, 12.5,12.6, 12.7, 12.8.

XapaKTepI/lCTI/IKa OCHOBHBIX BU/10B 1€ATC/IbHOCTHU CTYI€CHTOB

Coneprkanue o0y4deHUs

XapakTepucTHKa OCHOBHBIX BHJIOB JCSITCIBHOCTU CTYICHTOB
(Ha ypoBHE yueOHBIX JEHCTBUIN)

Beenenue O3HaKOMJIEHHE C POJIBI0 MATEMATHKH B HayKe, TEXHUKE, JKOHOMUKE,
HHPOPMAIMOHHBIX TEXHOJIOTUSAX U MPAKTHYECKON IEATEIEHOCTH.
O3HaKOMJIEHHE C LEISIMH U 3a/ladaMK U3YYEHUs] MaTEMaTUKU [IPU
ocBoeHunu crenuainsaocreit CI1O

AJITEBPA

Pa3zButue nonaTus Brimonnenue apupMeTHueckux ASHCTBHUIA HAJ YUCIaMH, COUETasl YCTHBIC U

0 Yucie MHCbMEHHbBIE MPUEMBI.

HaxosxneHne npuoIrmKeHHBIX 3HAY€HIH BEIMYUH U TIOTPEIIHOCTEH BEIYNCIICHUH
(abCOIIOTHO U OTHOCUTENBHOM); CPABHEHUE YHCIIOBBIX BBIPAKEHHH.
Haxoxnenne ommnbok B MpeoOpa3oBaHUsIX M BEIYUCIECHUAX (OTHOCHTCS KO BCEM
MYHKTaM TIPOTPaMMBbl)

KopHnu, crenenu, norapudmsl

O3HaKOMJIEHHE C MTOHITHEM KOPHS N-I CTENEHU, CBOWCTBAMHU PaIMKAJIOB U MIPaBUIIaMHU
CpaBHEHUsI KOpHEH.

DopMyIUPOBAHKE ONPEAEIEHUS KOPHS U CBOWCTB KOpHEW. Bbluncienue u cpaBHeHMe
KOpHEH, BBITIOJIHEHHE TPUKUIKY 3HAYCHHUS KOPHSI.

IIpeobpasoBanue YHCIOBBIX M OYKBEHHBIX BBIPAXCHUH, COAEPIKAIINX PaTUKAIIBL.
Brinmonaenue pacyeToB o GopmynaM, CoAepKaIluM paJnKaibl, OCYIIeCTBIIA
He00X0IUMBIE TTOJICTAHOBKH U TIpeoOpa3oBaHMUsL.

OmnpeneneHne paBHOCWIBHOCTH BRIPAKEHHUH C pajnKagaMu. Pemenne
HMppalUOHAIBHBIX YPaBHEHUI.

O3HaKOMJIEHHE C IOHATUEM CTEIEHHU C JCHCTBUTENBHBIM IOKA3aTENIEM.

HaxoxneHne 3HaueHUH CTEIIEHH, UCTIONb3Ys MPH HEOOXOAMMOCTH HHCTPYMEHTAIIbHbIE
CpeJCTBa.

3amnceiBaHNE KOPHA N-if CTENICHN B BUJIE CTEIICHH C APOOHBIM ITOKa3aTesieM 1
Ha000pOT.

dopmynupoBaHUE CBONCTB cTeNeHel. Briuncienue crenexnei ¢ paiuoHaIbHbIM
[I0Ka3aTeJIeM, BBIIIOJHEHUE IPUKUAKY 3HAUECHHS CTEIIEHU, CPAaBHEHUE CTEIICHEH.
[IpeobpazoBanue YHCIOBEIX 1 OYKBEHHBIX BRIPAKCHHUH, COAEPIKAIINX CTETICHH,
MIPUMEHSsI CBOMCTBA. Pelienne nokasaTesbHbIX ypaBHEHUH.

O3HaKOMJICHHE C IPAMEHEHHEM KOPHEH 1 CTeNeHe! TPH BEIYUCICHUN CPEIHUX,
JICTIEHUH OTPE3Ka B «30JI0TOM cedeHun». PellleHre npukiIagHbIX 3a7a4 Ha CI0XKHBIE
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TMPOUCHTHI.

[IpeobpazoBanue

anreOpanvdecKuX BHIPAKECHUN

BrinonHenue npeodpa3oBaHnii BEIpaKeHNH, NPUMEHEHnE (hOpMYJI, CBSI3aHHBIX CO
CBOMCTBaMH CTETeHEH U Jorapu(MoB.

Omnpenenerne 00JIACTH JOMYCTUMBIX 3HAYCHUH JIOTapUPMHIECKOTO BBIPAKECHHS.
Pemenne morapnpmMugeckux ypaBHEHHH.

YPABHEHUS 1 HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
ypaBHeHuil HepaBeHcTBa 1

CHUCTEMBI HEPABCHCTB C IBYMS

TIEPEMEHHBIMHU

O3HAaKOMJICHHE C POCTEHIIUMH CBEJCHUSIMU O KOPHAX aJlreéOpandecKux ypaBHEHHUH,

MOHSATHUSMHY UCCIIENOBAHNS yPAaBHEHNI M CUCTEM YPABHEHUIL.

W3ydeHnne Teopun paBHOCWIBHOCTH YPaBHEHUH U ee npuMeHeHus. [loBropenue 3anucu

peLICHUsI CTAHAAPTHBIX YPaBHEHUH, IPHEMOB IPe0Opa30BaHMsl YPaBHEHUI 11

CBEICHUS K CTaHAApPTHOMY YpaBHEHHIO. PerleHue paiMoHaIbHBIX, HPPALUOHAIBHBIX,

MOKa3aTeIbHbIX ¥ TPUTOHOMETPUYECKUX YPAaBHEHUH U CUCTEM.

Hcnonb3oBaHue cBOMCTB 1 TpadmuKoB (GYHKIMI 11 pelieHus ypaBHeHui. [loBTopeHue

OCHOBHBIX IIPUEMOB PELICHUs cucTeM. Perienne ypaBHeHUH ¢ IPUMEHEHHEM BCeX

IPHUEMOB (pa3oXKEeHUsI HA MHOXKHUTEIH, BBEACHUS HOBBIX HEU3BECTHBIX, I0JCTAHOBKH,

rpau4ecKoro MeTo/a).

Pemmenne cucteM ypaBHEHHH ¢ TPUMEHEHHEM Pa3IMYHBIX CTIOCO00B. O3HAKOMIICHHE C

00IIMMHY BOIPOCAMH PEIICHHSI HEPABEHCTB M UCIIOIb30BAaHUE CBOMCTB M TPah)MKOB

(hyHKIHH TP pELIeHNH HEPABEHCTB.

Permenne HepaBEHCTB M CHCTEM HEPABEHCTB C IPUMEHEHNEM PA3IIMYHBIX CIIOCOOO0B.
IIpuMeHeHne MaTeMaTHIECKUX METOJ0B ISl PELICHUS COAEPIKATENBHBIX 3a]1a4 U3

pa3IUYHbIX obsIacTel HAyKU U MPakTUKU. IHTepnpeTHpoBaHUe pe3yIbTaTOB C YIeTOM

pEeaJIbHBIX OTpaHUYEHUN

OCHOBBI TPUT'OHOMETPUN

OCHOBHBIE TOHATHS

W3yueHne paguaHHOro METOa U3MEPEHUs YIIIOB BPAIlleHUs U

UX CBSI3M C IpalyCHON Mepoii. 11300paxkeHue yriioB BpalleHUsl Ha OKPYKHOCTH,
COOTHECEHHE BEJIMYMHEI yIJIa C €0 pacroioxkeHneM. GopMynHpOBaHUE ONPENEICHUI
TPUTOHOMETPUUECKUX (PYHKILMIA AJIs1 YIIIOB MOBOPOTA U OCTPBIX YIJIOB MPSMOYTOJIEHOTO
TPEYTOJIbHUKA U 00BSICHEHHE UX B3aUMOCBS3H.

OcHOBHBIE IIpuMmeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOKIECTB JJI BEIYUCIICHUS 3HAUCHUI

TPUTOHOMETPHUYECKHE TPUTOHOMETPUUYCCKUX (DYHKIIUHA MO OHON M3 HUX

TOXJECTBA

[IpeobpazoBanus N3ydyenue ocHOBHBIX ()OPMYJT TPUTOHOMETPHUH: (POPMYJIIBI CIIOKEHUSI, YIBOCHNS,

MPOCTEHUIINX peoOpa30BaHMs CYMMbI TPUTOHOMETPUUYECKHUX (DYHKIMH B IPOU3BENCHUE 1

TPUTOHOMETPHYECKHUX MPOU3BEACHUS B CyMMY M IPUMEHEHHE NP BBIUMCICHUH 3HAYCHHUS

BBIPaKEHUI TPUTOHOMETPHUYECKOT 0 BBIPAXKEHHS U yHPOLIEHHs ero. O3HaKOMIIEHHE CO CBOMCTBAMH
CHMMETPHHU TOUYCK HA EMHUYHON OKPY>KHOCTH ¥ IPUMEHEHHUE X /I BBIBOJIa (hOpMyIT
IPUBEACHUS

IIpocreiinue Pemmenue mo gopmynam U TPUTOHOMETPHUECKOMY KPYTY MPOCTEHIINX

TPUTOHOMETPUUECKUE TPUTOHOMETPUUYECKUX YPAaBHEHUN.

YPaBHEHUS U HEPABEHCTBA

ITpumeHeHre 06X METOIOB pPeIIeHNs ypaBHEHHUH (IpUBEIeHHE K JTHHEHHOMY,
KBaJpaTHOMY, METOJI PA3JIOKEHNU Ha MHOXKUTEIIH, 3aMEHBI IIEPEMEHHON) MIPH PEeLICHUN
TPUTOHOMETPUUYECKUX YPABHEHUI. Y MEHUE OTMEYATh HA KPYTre PELICHUs IPOCTEHIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.

ApKcHHYC, apKKOCHHYC,
apKTaHT€HC YHCIIa

O3HaKOMJICHHE C TIOHATHEM 00paTHBIX TPUTOHOMETPHYECKUX (DYHKIHMH.

W3yuenne onpeneneHuil apkCuHyca, apKKOCHHYCa, apKTaHT'€HCa YHca,
(hopmynupoBaHUe UX, U300pakeHNE HA EMHUYHON OKPY>KHOCTH, IIPUMEHEHHE TIPH
peLIeHNH ypaBHEHHH.

®YHKILWU, UX CBOUCTBA U TPADUKU

OYHKIHH.
[onsTHE O HEMPEPHIBHOCTH
¢GbyHKIHN

O3HaKOMJICHHE C TIOHATHEM IIEPEMEHHOM, TpUMepaMHy 3aBUCUMOCTEH

MEXy NepeMEeHHBIMH.

O3HaKOMJIEHHE C TIOHATHEM TpaduKa, OIpeaeIeHIe IPUHAIEKHOCTH TOUKH IrpauKy
dynkuu. Onpenenenue mo GopmyIie MPOCTEiIIel 3aBUCUMOCTH, BHJIA €€ rpaduKa.
Bripaxkenne mo ¢popmyiie ogHOH mepeMeHHON Yepes JpyTHe.

O3HaKOMIIEHHE ¢ OTIpesiesieHneM QYHKITUH, GOPMYITHPOBAHHUE €TO0.

Haxosxnenne o6macTu onpeeseHust 1 00IacTH 3HAYCHUH (PYyHKITHHL.

CaoiicTBa pyHKINH.

I'padmueckas mHTEpIIpETAIIHS.
[Tpumeps! GpyHKINOHATBHBIX

3aBUCUMOCTEI B PpCaJIbHbIX
mpoueccax u ABJICHUAX

O3HakoMJICHHE C TpUMepaMHy (YHKIIMOHAIBHBIX 3aBUCHMOCTEH B peasbHBIX MpoIieccax
13 CMEXHBIX JUCHUIUINH. O3HaKOMIICHHE C I0Ka3aTeIbHBIMH PACCYKIACHUIMHI
HEKOTOPBIX CBOMCTB JTMHEWHOH M KBaAPATUIHON (YHKITHH, TPOBEIEHUE HCCIIETOBAHMUS
JIMHEHHOW, KyCOUHO-JIMHEHHOH, APOOHO-ITMHEHHON U KBalpaTHYHOM (QyHKIUH,
nocrpoenue ux rpadukos. [loctpoenne u urenue rpaguxoB Gpyukuuii. Mccnenosanue
¢ynkin. CocraieHne BUI0B (YHKIMH 110 JAHHOMY YCJIOBHIO, pELIICHUE 3a1a4 Ha
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9KCTpeMyM. BrinosiHeHue npeodpa3oBanuii rpaduka QyHKIHH.

OOpatHble GYyHKIMN

N3y4enue nonstus o6paTtHO GyHKLINY, ONIpeaeIeHie BUIa U IOCTpOeHUE rpaduka
oOpatHO! (YHKINH, HAX0XKICHHUE ee 00TIacTH ONpeAeTeHUS U 00JIacTH 3HAYCHHUH.
[TpumeHeHne CBOMCTB (QOYHKIMIA TIPH MCCICOBAaHNH YPaBHCHHH U PEIICHIH 3aad Ha
sKcTpeMyM. O3HAKOMIICHHE C TIOHSITHEM CIOXKHOW (DYHKIHH.

CreneHHbIe, IOKa3aTeNbHBIC,
sorapupMIdecKue u
TPUTOHOMETPUYECKHUE
¢yakunn. O6paTHBIE
TPUTOHOMETPUUYECKHE
GbyHKIUN

Brruncenne 3HadeHn QYHKIUI 110 3HaYCHUIO apryMenTa. OrnpeeneHue moJI0KeHHS
TOYKH Ha rpaduke 10 ee KOOpANHaTaM 1

Hao0opoT. Vicnonp30BaHne CBOMCTB (DYHKIWH ISl CpaBHEHUS 3HAYCHAN CTEIICHEH 1
JoTapuQMOB.

[MTocTpoeHue rpaMKOB CTENEHHBIX | Jorapupmuueckux GyHkuuid. [IpomomkeHne
Tabnuupl. PerieHne nokasaresbHBIX U JIOTapU(MHUIECKUX YPABHEHUI U HEPABEHCTB I10
W3BECTHBIM aITOPUTMaM.

O3HaKOMJICHHE C TIOHATHEM HENPEPHIBHON NMEPUOMYECKOH QYHKIHH,
(hopmynupoBaHKe CBOICTB CHHYCa U KOCHHYCA, IOCTPOSHHE UX IpadrKOB.
O3HaKOMJICHHE C TIOHATHEM TapMOHUYECKHUX KOJICOAaHUH M IPUMEPaMH FrapMOHUYECKUX
KOJICOAHUH IIJISI OTIMCAHUS MIPOIIECCOB B (PU3MKE M IPYTHUX 00JACTAX 3HAHUS.
O3HaKOMJICHHE C TIOHATHEM Pa3pbIBHON IepHOINYECcKOl QyHKINH, POPMYIHPOBAHHE
CBOHCTB TaHT€HCa M KOTAHTCHCA, TOCTPOCHHUE UX IPadrKOB.

[TpumeHeHne cBOWCTB (YHKIMHA AT CPaBHEHUSI 3HAUCHUH TPUTOHOMETPUIECKUX
(yHKITHH, peTIeHUs] TPUTOHOMETPHUIECKUX YPaBHEHHUH.

ITocTpoenue rpadMKoB 0OPATHBIX TPUTOHOMETPHUECKUX (QYHKIMH U ONIpEAeICHUE MO0
rpaduKaM UX CBOMCTB.

BrinonHeHne npeodpa3oBanus rpahMKoB.

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

ITocnenoBaTenbHOCTH

O3HakoOMJICHHE C IOHATHEM YHCIIOBOI OCIEJOBATEILHOCTH, CIIOCO0aMU €€ 3alaHus,
BBIYUCIICHUSIMU €€ WICHOB.

O3HaKkoOMJIEHUE C MOHATHEM IIpeelia NOCIeA0BATEILHOCTH.

O3HaKOMJICHUE C BBIYUCICHUEM CYMMBI OECKOHEYHOTO YMCIIOBOrO Psijia Ha IpUMeEpe
BBIYHCIICHHS CYMMbI OECKOHEYHO yOBIBAIONIEH TeOMETPHUYECKOH porpeccun. Pemenue
3a7a4 Ha MPUMEHEHHE (POpMyIbI CyMMBI OECKOHEYHO yOBIBAIOIIEH T€OMETPHIECCKOM
MIPOTPECCHH.

DNEeMEHTHI
nuddepeHnnanEHOTo
NCUYHUCIICHUS

O3HaKOMJICHHUE C TIOHATHEM NPOU3BOAHON. V3yueHne n popMmyaupoBaHue ee
MEXaHU4ECKOr0 U T€OMETPUIECKOTO CMBICIIA, H3yUEHHE AITOPUTMA BBIYUCICHUS
MIPOU3BOJHON HA MPUMEPE BBIYMCIEHNS MTHOBEHHOW CKOPOCTH U YTJIOBOIO

KO3 pHUIIEHTa KacaTeIbHOH.

CocraBieHne ypaBHEHHS KacaTeIbHON B 00IIeM BH/E. Y CBOGHHE MTPABUIT
nuddepeHInpoBaHus, TAOIUIIBI IPOU3BOIHBIX JIEMEHTAPHBIX (QYHKIHIA, TPUMEHEHHE
st muddepentrpoBanus GyHKIMiL, cocTaBieHHs ypaBHEHUs KacaTeabHOW. M3yueHne
TEOpEM O CBsI3U CBOWMCTB (DYHKIIMU M MPOU3BOAHOM, popmynupoBka ux. [IpoBenenue ¢
MIOMOIIIBIO TIPOU3BOIHOM HCCIIe0BaHUs DYHKINH, 3aaHHON (POPMYIIOif. Y CTaHOBICHHE
CBSI3M CBOMCTB (DYHKIIMH M NPOU3BOJIHOI 10 MX rpadukam. [IpumeneHne npou3BoHOM
JUISL pellieHNs 3aJja4 Ha HaXOJKIeHHE HanOOoJIbIIeT0, HAMMEHBILIETO 3HAUYCHUS U Ha
HaX0KJEHHE IKCTpEMyMa

DJIeMEHTHI HUHTCTPAJILHOI'O
HUCUYHUCJIICHHUA

O3HaKOMIICHHE C IOHATHEM WHTETpaja U IepBOo0Opa3HO.

Wzyuenne npaBuiia BEIYUCICHHS IEPBOOOPA3HON U TEOPEMBI

Herorona— JleiOHuna.

Pemenue 3a1a4 Ha CBSI3b MIEPBOOOPA3HOI U €€ MIPOM3BOHOM, BEIYHACICHUE
MepBOOOPA3HOM IS TaHHOU (PYHKIIHH.

PCHICHI/IC 3a1a4 Ha HpHMeHeHI/Ie I/IHTeraJ'Ia JJISI BBIYUCIICHUA (bHSH‘-IeCKI/IX BCJIIMYUH U
IUIOIIAACH.

I'EOMETPUA

Koopaunats! 1 BEKTOpHI

O3HaKoOMIIEHHE C TTOHITHEM BeKTopa. M3ydeHne qekapToBOH CHCTEMbI KOOPIMHAT B
MIPOCTPAHCTBE, MOCTPOCHUE MO 3a/JaHHBIM KOOPJIMHATAM TOYEK U IIJIOCKOCTEH,
Hax0XJAEHUE KOOPAUHAT TOUEK.

HaxoxneHne ypaBHEHUI OKPYKHOCTH, c(hepbl, INIOCKOCTH. BEIUnCIIeHe paccTosHU
MEXAY TOUYKaMHU.

N3ydeHnne cBONCTB BEKTOPHBIX BEIUUYKH, IPABUII PA3JIOKEHUSI BEKTOPOB B TPEXMEPHOM
MIPOCTPAHCTBE, MPABUII HAX0XKIEHUSI KOOPAUHAT BEKTOPA B IPOCTPAHCTBE, MIPABUII
JIEUCTBHI C BEKTOPaMH, 3aJJaHHBIMU KOOpPIMHATAMH.

[TpuMeHeHre TEOpUH MPH PEIICHUH 33134 HA ACHCTBHS C BEKTOPAMHU.

V3zyueHne cKaIsipHOTO IPOU3BEICHHS BEKTOPOB, BEKTOPHOTO YPaBHEHUS MPSIMOi 1
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mnockoctu. [IpuMeHeHne Teopuu Npu pelieHuH 3a1a4 Ha AEUCTBUSI ¢ BEKTOpaMH,
KOOPIMHATHBIA METOJ, IPIMEHEHUE BEKTOPOB [UIS BBIYUCIICHUS BETUIHH YITIOB U
PpacCTOSIHUM.

O3HAaKOMJICHHUE C I0Ka3aTeIbCTBAMH TEOPEM CTEPEOMETPHH O B3aHMHOM PacIo0KEeHUN
MIPSMBIX U IUIOCKOCTEH ¢ NCHOIb30BaHUEM

Bekropos.
IIpsMBble ¥ IIOCKOCTH B DopMyIHpOBKa U IPUBEICHUE JOKA3aTEIbCTB IPU3HAKOB B3aHMHOTO
MIPOCTPAHCTBE PacIoNIoKeHHs PSIMBIX | INIOCKOCTEeN. Paco3HaBaHue Ha 4epTexax M MOJCIISIX

Pa3IUYHBIX CIIy4aeB B3aMMHOTO PACIONOKEHUS IPSMBIX U IUNIOCKOCTEH,
apryMeHTHPOBaHUE CBOMX CYKICHUH.

DopMynupoBaHUE ONPEICICHUH, IPU3HAKOB U CBOMCTB MapalIeIbHbIX U
HNEePHIEHAUKYISPHBIX INIOCKOCTEH, IBYTPAHHBIX U JIMHEHHBIX YIJIOB.

BrInonHeHne NOCTPOSHUS YIJIOB MEXAY NPSIMBIMU, IPAMON U MIOCKOCTBIO, MEXKAY
IUIOCKOCTSIMH I10 OTIMCAHUIO U PACIO3HABAaHUE UX HA MOJAETIIX.

[IpumeHeHne NpU3HAKOB U CBOMCTB PACIIONIOKEHUS MIPSIMBIX U INIOCKOCTEN NpU
pELICHUH 33/1a4.

N300pakeHne HAa pUCYHKAX U KOHCTPYHPOBAHHUE HA MOJEJISX NEPIICHANKYIISIPOB 1
HaKJIOHHBIX K IJIOCKOCTH, TPSIMBIX, apaIeNIbHBIX TIIOCKOCTEH, YIIIOB MEKIY MPSIMON
Y TUTOCKOCTBIO 1 00OCHOBAHUE MOCTPOCHHS.

Permenve 3a1a4 Ha BRIYUCICHUE TEOMETPUIECKUX BeTHYHH. OMICHIBAHNE PACCTOSHUS
OT TOYKH J0 IINIOCKOCTH, OT HpHMOﬁ J10 TUIOCKOCTH, MCKAY IJIOCKOCTAMU, MCKIAY
CKPELIMBAIOIMMUCS NPSMBIMH, MEX/y TIPOU3BOJIBHBIMU (DUT'YpaMH B IPOCTPAHCTBE.
DopMynrupoBaHHE U JI0OKa3bIBaHHE OCHOBHBIX TEOPEM O PACCTOSHUAX (TeopeM
CYIIIECTBOBAHUSI, CBOMCTBA).

N300paxeHne Ha yepTenax U MOJIENISIX PACCTOSHUSI U 0OOCHOBaHHE CBOMX CYIKICHHH.
OmnpeneneHre 1 BRIYNCICHNE PAacCTOSHAHN B pocTpaHcTse. [IpuMenenne hopmys u
TEOpEM ITAHUMETPHUH AJIsl PELICHUS 3a1ad.

O3HaKOMJICHHE C TIOHATHEM MTapaIEIHHOTO IPOSKTHPOBAHHUS H €T0

cBoiictBamu. PopMyITMpOBaHIE TEOPEMBI O IO OPTOTOHAIBHOM MPOEKIUH
MHOTOYTOJIbHHKA.

[Tpumenenne Teopuu 11t 000CHOBAHHS OCTPOCHNH 1 BHIYNCICHUH.
ApryMEeHTHpPOBAHUE CBOUX CYXICHHUH O B3aMMHOM PACIIOIOKECHUN
MPOCTPAHCTBEHHBIX (QUTYD.

MHororpaHHuK# Onucanue 1 XapaKTepUCTHKA Pa3InIHBIX BUJIOB MHOTOTPAHHUKOB, IEPEUUCIICHNE X
3JIEMEHTOB M CBOMCTB.

M300pakeHre MHOTOIPAaHHUKOB ¥ BBIMOJIHCHHE [TOCTPOCHHUS Ha H300PaKEHHSIX U
MOJIENSIX MHOTOTPAHHUKOB.

BhIunciieHue JTMHEHHBIX 2JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX KOH(PUTYPAIHSIX,
apryMEHTHPOBAHHE CBOUX CY>KIEHUI.

XapakTepucTuka 1 n300paKeHHE CCUSHHS, Pa3BEePTKH MHOTOTPAHHIKOB, BEIYMCIICHHE
miouaie NoBEepXHOCTEH.

[MocTpoenne mpocTeHmux ceueHuit Kyoa, mpu3Msl, mupaMuasl. [IpaMeHneHne pakToB U
CBEJICHUI U3 INITAHUMETPHUHU.

O3HaKOMJIEHUE ¢ BUJJAMU CHMMETPHUH B POCTPAHCTBE, POPMYITUPOBAHUE ONPEACTEHUI
Y CBOMCTB. XapaKTepUCTHKAa CHUMMETPUHU TEJI BPAIIEHUS] 1 MHOTOIPAHHUKOB.
IIpumeHeHne CBOMCTB CUMMETPHUU TP PELICHUH 3a]a4.

Hcnonb3oBanre mproOPETEHHBIX 3HAHUM JJIsI UCCIIEIOBAHUS U MOJIEIMPOBAHUS
HECJI0KHBIX 3aJ1a4.

N300paxkeHre OCHOBHBIX MHOTOTPaHHUKOB M BBIITOJIHEHUE PUCYHKOB

10 YCJIOBHUSIM 3aJ1ay.

Tena U MOBEPXHOCTH O3HakOMIICHHE C BHAMU TEJ BpalleHus, (OpMYIUPOBAHUE UX ONPEICICHHUN 1
BpaIECHHsI CBOMCTB.
DopMyTHPOBAHKE TEOPEM O CEUEHHH IIapa MIOCKOCTHIO U TIOCKOCTH, KacaTeIbHON K
chepe.

XapakTepucTuka 1 n300paKeHHe Tell BPAIICHUs, UX Pa3BEPTKHU, CCYCHUSI.

Pemrenue 3a1a4u Ha MOCTpOEHUE CEYEHUH, BEIUUCICHUE JUIMH, PACCTOSHUH, YTIIOB,
miomanei. IpoBeaeHne qokazaTenbHBIX PACCYKIACHHUN MTPH PEIICHNH 3a1a4.
IIpumeHeHne CBOMCTB CUMMETPUM NIPU PELIEHUHU 3a]1a4 Ha TEJa BpalleHMs,
KOMOMWHAIIHAIO TEI.

N300pakeHre OCHOBHBIX KPYTIIBIX TEJl U BBITOJIHEHNE PUCYHKA IO YCIIOBHUIO 3a1a4H

W3mMepeHns B reoMeTpuu O3HaKOMJICHHE C TIOHATHAMH IDIOMIAIN U 00beMa, aKCHOMaMHU F CBOMCTBaMIL.
Pemenne 3a1a4 Ha BRIYHCIICHUE IUIONIAICH INIOCKUX (UTYP C IPIMEHEHHEM
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COOTBETCTBYIOIINX (POPMYJI U (haKTOB U3 ITIAHUMETPHUH.

W3ydeHne TeopeM 0 BEIYHUCICHUH 0OBEMOB IIPOCTPAHCTBEHHBIX TEl, PEIICHHE 3a1ad Ha
TpuMeHeHrne (GOPMYIT BEIYUCIICHHSI 00 BEMOB.

W3ydenne GopMyIt JUTs BEIYUCIICHHS IUIONIAAei HOBEPXHOCTEH MHOTOIPAaHHHUKOB H TEI
BpAILCHUSL.

O3HaKOMJICHHE C METOAOM BBIYUCIICHHS IUIONIAN IIOBEPXHOCTH CHeEphl.

Pemenue 3a1a4 Ha BBIYMCIICHHE IUIONIAACH MOBEPXHOCTH NPOCTPAHCTBEHHBIX TEIL.

DJIEMEHTBI KOMBUHATOPUKH, TEOPMU BEPOSITHOCTEN Y CTATUCTUKU

OCHOBHBIE TIOHATHS W3y4enune npaBuia KOMOMHATOPUKH U MPUMEHEHUE TIPU PEILICHUT
KOMOMHATOPUKHI KOMOMHATOPHBIX 33/1a4.
Pemenne KoMOMHATOPHBIX 33714 METOIOM Tepedopa U MO MPaBUITY
YMHOXKEHUS.

O3HaKOMIICHHE C ITOHATUAMU KOM6I/IHaTOpI/IKI/IZ pasMeIICHUAMU, COUCTAaHUAMU,
NnepeCTaHOBKaMU U (l)OpMyJ'IaMI/I JJIA UX BBIYMCJIICHUA. OObsicCHEHHE U MMPUMCHCHUEC
q)OpMyJ'I JJIA BBIYHMCJIICHUA pa3Me1ueHI/1171, MEPECTAaHOBOK 1 coueTaHui Ipy pelICeHUN
3amady.

O3nakomMieHue ¢ OuHOMOM HproToHa 1 TPEYTOJbHUKOM Ilackans.

Pemenne MPAKTUYCCKUX 3a/1a4 ¢ UCTTIOJIb30BAHUCM TOHATHH U npa-

BUJI KOM6I/IHaTOpI/II(I/I.

DNEMEHTHI TEOPUH N3ydeHne Ki1acCu4ecKoro ONpeesieHUsI BEPOSITHOCTH, CBOMCTB BEPOSTHOCTH, TEOPEMBI
BEPOSITHOCTEMN 0 CyMME BEPOSITHOCTEM.
PaccmoTpenue npuMepoB BbIUMCIICHUS BEPOSATHOCTEN. PellleHre 3a1ay Ha BEIYUCIICHUE
BEPOSITHOCTEH COOBITHIA.

DJIeMEHTEl MaTEMAaTHUECKOM O3HaKOMIICHHE C MPEACTABIICHUEM YUCJIOBBIX JAaHHBIX U UX XapaKTCPUCTUKAMU.
CTaTUCTHUKH Pemenue MPaKTUYCCKUX 3aJia4 Ha o6pa60TKy YHCJIOBBIX JAaHHBIX, BBIYUCIICHUC UX
XapaKTCPUCTHUK
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JIncer usmMeHenuii padoyeii nporpaMmmsl

[Tpunoxenne 1

Coneprxanre U3MEHEHUsI, CTpaHUIla
paboyeii mporpaMMbl

JlaTa 1 HOMep IIPOTOKOIa
3aceqanusg MK

OcHoBaHue 11 BHECEHUSI
U3MEHEHUS
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