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1. OBIIAS XAPAKTEPUCTHKA PABOYEW IIPOITPAMMBI

JUCHUIIVIMHBI EH.01 MATEMATHKA

1.1. MecTO0 JUCUMILVIMHBI B CTPYKType OCHOBHOH mpodeccHoOHAJbLHOH 00pa3oBaTe/JbHOM

NpPOrpaMMbl:

VYuebnas quctuminaa EH.01 MaremaTtuka siBiisieTcst 00s13aTelbHOM YaCThI0 MATEMATHUECKOTO U
00IIEero €CTeCTBEHHOHAYYHOT'O YIeOHOTO IUKJIa IPUMEPHON OCHOBHOM 00pa30BaTEILHON MPOTpaMMbI B
cootBeTcTBUM ¢ PI'OC no cnenuansHoctu 27.02.07 YnpaBieHue Ka4eCcTBOM MPOIYKIUH, IIPOLECCOB U
yciyr (TI0 OTpaciisaMm).

Oco0oe 3HaUYeHHE TUCIUILIMHA UMeeT TTpu hopmupoBannn u pazsutuu OK1-OKG6, JIP4, JIP17.

1.2. Heab ¥ muiaHupyembie pe3yJbTaThl 0CBOEHHS JUCHMILIIUHbI:

B PaMKax MMporpamMmabl yqe6H0171 JUCHUITIIMHBI O6y‘{aI-OH_II/IMI/IC5{ OCBANBAXOTCI YMCHUS U 3HAHUA

Kon YMeHus 3HaHUA
IIK, OK, JIP
OK1, OK2, OCHOBHBIE TIOHSTHSI W METOJbl | aHATU3UPOBATH CIIOXKHBIE (PYHKIIHH U
OK3,0K4, | maremMaTu4eckoro aHaJln3a, | CTPOUTH UX rpaduky;
OK35, OK6, JIMHEHHOH anreopsl, TEOPHIO | BBIMOJHATH NEUCTBUSA Hang
JIP4, JIP17 KOMILIEKCHBIX qHcell, TEOPHUM | KOMIUIEKCHBIMHU YHCIIAMU;
BEPOSITHOCTEH M MaTEMaTUYECKOW | BBIUUCIIATH 3HAYECHUS
CTaTUCTHKH; r€OMETPUUYECKUX BEIINYUH;
OCHOBBI WHTETPAIbHOTO U | IPOU3BOINUTH oTieparyu Hax
¢ GepeHIMATBEHOTO UCYUCIICHUS; | MATPUIIAMH U OTIPEICITUTEISIMH,
poJIb M MECTO MAaTeMaTHMKH B | pellaTh 3aJauyd Ha BBIYHCICHUE
COBPEMEHHOM MHpPE IMPU OCBOCHUU | BEPOATHOCTH C  HMCIHOJb30BAaHUEM
npodeccnoHaNbHBIX TUCIUIUIMH U B | SJIEMEHTOB KOMOMHATOPUKH;
chepe npoeCCHOHANBHON | peliaTh  NPHUKIAJAHBIE  3aJa4dl ¢
JeSITSIbHOCTH. HCIOJIb30BaHUEM 3JIEMEHTOB
muddepeHIanTbHOTro u
MHTErPAIbHOT'O UCYUCIICHUI;
pemarhb CHCTEMBI JTIMHEHHBIX

ypaBHeHI/Iﬁ pPa3JIMYHbIMU MCTOJAAMHU.

2. CTPYKTYPA U COAEPXKAHUE YUYEFHOM JUCIUILINHBI

2.1. O0bem yueOHOM TUCHUIIMHBI U BUAbI y4eOHOH PpadoThI

Bun yyeOHoii padoThI O0BbeM yacoB
MakcumajbHas yyeOHasi HATpy3Ka (Bcero) 112
Oo0s3aTesibHASI AYUTOPHAA yYeOHasi HArpy3Ka (Bcero) 104
B TOM YHCJIIE:
Jlexuun 50
MPAKTUYECKHE 3aHATUS 50

YUYEBHOM




caMmocCTosiTeNIbHas paboTa

oo

MpoMexyTouHas aTtectauus — auddepennupyemsiii 3auer (3 cemectp, 4
CEMECT))




2.2. TemaTu4ecKHii MJIAH U CO/lePKaAHME Y4eOHOI TN CIUTLTUHBI

MaremaTuka.
HaunmeHoBanue Coaep:xanue yueOHOro MarepuaJa, JadopatopHblie padOThl M IPAKTHYECKUE 3aHATHS, O0bem Koanr
pa3iesioB U TeM CaMOCTOsITe/IbHAs PadoTa 00y4arOIIMXCH. YacoB | KOMIIETCHLUH H
JIMYHOCTHBIX
pe3yabTaToB,
¢popmupoBanmio
KOTOPBIX
croco0cTByer
3JIEMEeHT
NPOrpaMMbl
1 2 3
Paznen 1 DJIEMEHTBI JIMHEHHOH aJredpshl. 18 OK1, OK2,
Jlexuuu, ypoku: OnpeneauTenn BTOpOro nopsaka. Pemenue cucremM 1ByX JIMHEHHBIX YPaBHEHUM C 4 OK3.0K4. OK5
JBYMsI Hen3BeCTHbIMU 110 (popmyniam Kpamepa. Onpenenurenu TpeTbero nopsiaka. MuHops! u OK 6’ P 4’ 1P1 ’7
Tema 1.1 anreOpanyeckue gonoiaHeHus. CBoiicTBa onpenenuteneil. Pemenne cuctemsl Tpex JTMHEHHBIX ’ ’
Martpuus! 1 aBHEHHUU ¢ TpeMs Hen3BecTHEIMU 110 (popmynam Kpamepa. Marpuna. Panr MaTpuiin.
Y
ONpEAC.THTEH. OneMeHTapHble IpeodpazoBaHust MaTpulel. CTyneHuaTsli BUA. JleficTBUS Hal MaTpULIaMU.
OO6parHas maTpuIia.
[IpakTnueckue 3ansaTusi: Beruncienue onpeaenureneid. Onepanuu HaJ MaTPULIAMH. 2
Jlexuuu, ypoku: MaTpuyHoe pelleHHEe CHCTEMbI JIMHEWHBIX ypaBHEHUN. CHCTeMbl JMHEHHBIX 4 OK1, OK2,
Tema 1. 2 ypaBHeHui. Merop 'aycca. OK3,0K4, OK5,
Cucremsl JII/IH(E'PIHLIX — — 5 OK6, .HP4, JIP17
YPaBHEHHUIA. [IpakTuueckoe 3anarue Perenne cuctemM TMHENHHBIX YpaBHEHHH.
CamocrosrenbHas paboTa. Perenue cuctem JMHEHHBIX YpaBHEHUH pa3iIuyHbIME METOJaMHU 2
Pasznen 2 DJIeMEeHThI AHAJIMTHYECKOI TreOMeTPHH. 18 OK1, OK2,
T )1 Jlexuuu, ypoku :BekTopsl B mpocTpaHcTBe. PaccTosHMe MeXay IBYMsS TOYKaMH, JJIMHA BEKTOpA, 4 OK3,0K4, OKS5,
ema 2. 6
a3uc B mpocrtpaHcTBe. Omnepanuu Hajx BekTopamMu. CKalsipHOE U BEKTOPHOE IPOM3BENEHUS
BekTopsl. Onepanun pocTp pan A p p p p A OK®6, JIP4, JIP17
Ha/l BEKTOPaMH.. BCKTOPOB.
aKTU4ecKue 3aHATUs [[elicTBUS Ha/l BEKTOPAMH.
I 2
T > Jlexuum, ypoku: Ilpsmast Ha MIIOCKOCTH U ee ypaBHEHHUs. OKPYKHOCTb, SJUIMIIC U UX YPABHEHUS. 4 OK1, OK2,
ema 2. [unep6oia, mapadosna u UxX ypaBHEHHs
IIpsimasi Ha MJIOCKOCTH. p - 11ap yp ’ OK3,0K4, OKS,
Kpusbie BTOpOro 6 OKae, JIP4, JIP17

NopsiAKAa.

[IpakTnueckue 3aHATHs Pemenne 3a1a4 Ha COCTaBICHUE PA3IMYHBIX YPABHEHUM NPSIMOU Ha
IIJIOCKOCTH. YPaBHEHMS KPUBBIX BTOPOI'O MOPSIKA.
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CamocrosrenbHas padoTa. Y paBHEHUs] KPUBBIX BTOPOTO MOPSIIKA.

Pasznen 3 OCHOBBI MATEMATHYECKOI'0 AHAIN3A. 48 OK1, OK2,
Jlexiuu, ypoku: UwucioBeie mocienoBaTelbHOCTH. CrocoObl 3amaHwusi, CBOWCTBAa. beckoHEUHO 8 OK3,0K4, OKS5,
Tema 3.1 Maible M OecKOHe4YHO OoJsblliMe TMOCeI0BaTeIbHOCTH, CBASH  MEXIY HUMH. [Ipenen OK6, JIP4, JIP17
TeopHsi NIpe/1eoB nocienoBarenbHOCTH. Teopemsl 0 mpexaenax mociuenoBatensHocteil. [Ipenen ¢pynkuuu. Teopemst o
HenpepsiBHOCTD. npenenax ¢yHkuuil. 3amedarenvHble npenenbl. HempepwsiBHOCTh (pyHkumu. Touku paspbia.
AcUMIOTOTHI
[IpakTrueckue 3aHaTHs : BeruuciaeHue npeeaoB mocaeI0BaTeIbHOCTEH U (DYHKITHIA. 4 OK1, OK2,
OK3,0K4, OKS,
Jlexknuu, ypoku: Onpenesienue npou3BoiHON. PU3NUYECKUN U TeOMETpUYECKUi cMbICibl. [IpaBuma 8 OK6. JIP4. JIP17
o o b b
muddepermupoBanus. [I[pon3BoIHEIE OCHOBHBIX AJIeMEHTapHbBIX (PpyHKIuN. [Ipon3BogHAS CTIOKHOM
¢bynkun. [IpousBoanblie BoiCIINX TOpsAAKoB. MccnenoBanue GyHKIIMN HA MOHOTOHHOCTD U OK1, OK2,
T 32 skcTpemyM. Beimykiocts pynkimu. Touku neperuda. [lomHoe uccienoBanue GyHKIuA U OK3.0K4. OK5
ema 3. ’ ’ ’
Tuddepennuansuoe | 10CTPOCHNE rpaduKoB. OK6, JIP4, JIP17
HucunciaeHne GyHKuuu
_  OIHOM . [TpakTudecku 3aHATH Berauciienne mpon3BoaHbIX (PYHKINN, UCCIIEOBAaHNE HA MOHOTOHHOCTb, 10
He#ggg:;ggﬁggo" SKCTPEMYM, BBINYKJIOCTh U TOYKHU MEPernda, NoCTpOeHUE rpadMKoB QYHKIHH.
CamocrositenbHas padbora. [locrpoenue rpadukoB hyHKIHiA. 2 OK1, OK2,
OK3,0K4, OKS3,
OKe, JIP4, JIP17
Tema 3.3 Jlexunn, ypoku: [lepBooOpa3Hasi u HeorpeaeieHHbIN nHTerpain. CBOWCTBAa HEOMPEIECIEHHOTO 6 OK1, OK2,
Mnrerpansuoe uHTerpana. TabnuuHble HHTErpajbl. IHTerprpoBaHue MoACTaHOBKOM, 110 YacTsIM, HHTETPUPOBAHHE OK3,0K4, OK35,
HCHHCeHHe By HKIMH HEKOTOPBIX TPUTOHOMETPHHECKHX U PalMOHAIbHbIX dbyakumid. OnpeaeeHHbIA HHTErPal U €ro OK6, JIP4, JIP17
oo coiicTBa. ®opmyna HeioTona-JleiibHuma. ['eomerpuueckue NpuioKeHus ONPeIeIeHHOTO
AEeHCTBUTEIbHOU HHTCIpasa.
TEPEMEHHOM. [TpakTrueckue 3auaTus: Berancnenrue HeONpeIeTIeHHBIX U ONPEIeIEHHBIX HHTETPAJIOB. 10
Brruncnenue minomazaei puryp ¢ moMomuipio onpeeIeHHOro HHTerpana.
JIEeMEeHTBI YMCJICHHOT0 AHAJIM3Aa M CTATUCTHYECKOH 00padoTKH JaHHBIX(MHTEIPHPOBaHue, 10 OK1, OK2,
Pasnen 4 auddepeHuupoBanue, annpoKCUMaNus, MHTepnoJasauus). Meroa cnjiaiiH — GyHKI U, MeTO OK3,0K4, OKS5,
HAHUMEHbIINX KBA/IPATOB, METO/] MPAMOYT0JIbHIUKOB, METOI TPATEIHii. OK6, JIP4, JIP17
qTeMa 4.1. Jlexumu, ypoxku: MeTo npsiMOYrOJIbHUKOB, METOJI TPAIICIUN BEIYUCICHUS OIPENEICHHBIX 4 OK1, OK2,
HCJIEHHOe
HHTErpHpoOBaHNe 1 HHTErpasIoB. DNeMEeHTHI pa3HOCTHBIX CXEM IMPHU BBIMHMCICHUH POM3BOIHBIX (GbyHKIIMM B TOUKE. OK3,0K4, OK35,
nuddepennnpoBanue, | JIuneiiHas uHTepnoNANUs JaHHBIX HabmoaeHui. CriaiiH - METO/Ibl U METOJI HAMMEHBIINX
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anmnmpoxcuMalus,
HHTEPIOJAIUA U

KBaAparoB. [Ipocreiinye NpoOrHo3HbIE MOAECIIN.

OKG6, JIP4, JIP17

IKCTPANOJIALHSA
[Ipaktuueckue 3ausarus. [locTpoeHne anmnpoKCUMAIIMOHHBIX, UHTEPIOJISILIMHHBIX
HKCTANOJISIIUOHBIX TOJMHOMOB 2
Jlexiuu, ypoku: CoObITHE, TUITBI M BUIIBI cOOBITHH. Kitlaccudeckoe, CTaTUCTUYECKOE U 2 OK1, OK2,
reOMETPUUYECKOE OMpe/IeTICHIE BEPOSITHOCTH. 3aBUCUMbIEC U HE3aBUCUMBIE COOBITHSI, YCIOBHAS OK3,0K4, OK35,
Tema 4.2. BEpPOSATHOCTh. ['eHepalibHasi COBOKYITHOCTh U BBI60pKa; BapuauHOHHHpi psl, NOJUTOH 1 OKG6, JIP4, JIP17
DJIeMeHThI TeOPUH rucrorpamma .OCHOBHBIE XapaKTEPUCTUKU AUCKPETHOM U HEMPEPHIBHOM CITy4yallHOM BETUUYHMHBI.
BEPOSITHOCTEN U MareMaruueckoe 0KHIaHHe, TUCTIEPCHsl, CPETHEKBAPATUUECKOE OTKIIOHEHUE. 3aKOH
MaTeMaTH4YecKoil A
CTATHCTHKH pacnpesesieHus CIIy4aifHON BeTMYUHBI
[IpakTuueckue 3ansatus. OnpeaeneHne XapakTepUCTUK CIy4ailHON BEJIMYUHBI, IOCTPOEHUE 4
TIOJIMTOHOB M TUCTOTPAMM
Pa3zgen 5 OCHOBBI TEOPUHM KOMILJIEKCHBIX YHCEJl. 12 OK1, OK2,
Jlekuu, ypoku: MuuMas equanna. Anredpandeckast popma KOMITIEKCHOTO YHCIIa U €T 2 OK3,0K4, OKS5,
A TﬁeMa 4.1. reoMeTpuueckas uateprpetanus. ConpspkeHHbIE, TPOTUBOMOIOKHbBIE KOMITJIEKCHBIE YHCIIA. OK6. JIP4. JIP17
Jredpanyeckasi ’ ’
dopMa KOMIIEKCHOTO Moaynb KOMILIEKCHOTO YKCIa. CJIO)KGEII/IG, YMHOKEHHE, JIeJICHUE, BO3BE/ICHUE B CTEIICHb
ymcaa. KOMIUIEKCHBIX UMCel B airedpanyeckoit popme.
[IpakTuueckue 3anarue [{eficTBUs HaJl KOMIUIEKCHBIMU YHCJIaMU B aire0pandeckoil popme. 2
. 4
Tema 4.2 Jlexuuu, ypoku: TpuroHomerpuyeckas hopMa KOMIUIEKCHOTO yucina. J{edcTBUS HaJl KOMITJIEKCHBIMU OKl1, OK2,
4lCcJIaMU B TPUTOHOMETpUYECKOM popme. OK3,0K4, OKS5,
Tpuronomerpuueckas | Tpaxryueckue 3anstue JecTBUS Hal KOMILUICKCHBIME YAC/IAMH B TPUTOHOMETPUUECKOH (hopme 2 OKe, JIP4, JIP17
¢opma KoMIIIEKCHOTO
yucia. 2
CamoctosiTenbHas pabota. J[eficTBUS HaJl KOMIUIEKCHBIMU YHCIIAaMU
OK1, OK2,
OK3,0K4, OKS3,
117 | OK6, JIP4, JIP17
MakcumajibHas y4eOHasi HAarpy3Ka (Bcero):
U3 HUX:
AyauTopHble 3aHATHS (JIEKIIUH) 50
IIpakTHYecKHe 3aHATHS o0
IMpomexyTounas arrectamus (iudd. 3auer) 4
CamocTosiTeJibHasi padoTa 8
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3. YCJIOBUS PEAJIN3AIIMU YYEBHOM TUCIUILIMHBI

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHun1o

Peanuzanus yueOHOW OUCHUIUIMHBI TpeOyeT HaIWuus y4eOHOro KaOMHEeTa MaTeMaTHYeCKUX
JMCIIATUTAH

O6opynoBanue yueOHOro kabuHeTa MaTeMaTUYECKUX TUCIUIUINH:
TexHuveckue cpencTBa 00ydeHus: MyJIbTUMEIUHHBIN poeKTop, 3kpaH, [TK

Y4eOHO-HATIIAJHBIE TTOCOOHS: TaOIUIIBI (POPMYIT

3.2. UudopmanuonHoe odecriedeHne 00yueHus

Ilepeuenb pexoMeHaAyeMbIX Yy4eOHBbIX H31aHuii, UHTepHeT-pecypcoB, I0NMOJHHUTEIbLHOM
JUTEepaTypbl

OCHOBHBIE UICTOYHHKH:

[1] I'puropneB B.I1. DnemeHThl BHICHICH MaTeMaTHKU: YY€OHUK IJISL CTYH. YUPEKICHUU Cpel.
npod. obpazoBanus/B.I1 I'puropses, FO.A.Jlyounckuii.-10-e uza.. crep.-M.6 M3garenbckuit
neHTp "Axagemus",2016-320 c.

[2] COopHuk 3amay 1o BeIcuIed MmaTeMaTuke: y4ded. [locoOue mis CTyn. YUpeKIEeHUM Cpen.
npod.obpazoBanus/B.I1. I'puropses. — 2-e uza.,crep.- M. : U3natensckuit nentp "Axagemus",
2018. - 160 c.

HurepHeT-pecypcsl WWW.exponenta.ru  www.math24.ru - http://wwwi/allmath.ru

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHS YYEFHOMN
JNCHUIIVINHBI

KoHTponb u oueHka pe3yabTaTOB OCBOEHUS y4e€OHOW IUCIHIUIMHBI OCYLIECTBIISETCS
npernojiaBaTesieM B MpoIecce MPOBEIEHUS NMPAKTUYECKUX 3aHATHH M Ja00paTOpHBIX padoT,
TECTUPOBAHUS, & TAaKXK€ BBIMOJHEHHS] OOY4YaIOUIUMUCS WHAMBUAYAIbHBIX 33JaHUN, MPOEKTOB,
uccnenoBaHuid. OlleHKa KauyecTBa OCBOSHHsI Y4€OHOM MPOrpaMMBbl BKIIOYAET TEKYIIMA KOHTPOIb
yCIIEBAaEMOCTH, NPOMEXKYTOUHYIO aTTECTAllMIO0 [0 UTOTAaM OCBOEHUS AUCHMIUIUHBL TeKyIiuii
KOHTPOJIb HPOBOIUTCA B (opMe: MPOBEPOUYHBIX M KOHTPOJIBHBIX paldoT, Oompoca ydaluxcs
(ppoHTamIBHOTO M HWHAMBUAYAIBHOIO), MPOBEPKH JoMallHero 3afaHus. llpomexyTrouHas
aTTecTalys Mo JUCLUIUIMHE MPOBOAUTCS B (GopMe dK3aMeHa. Meronudeckoe obecriedeHue B
BUJIE TEPEYHs BOIPOCOB JUIsl cobeceoBaHUsl, PYOSKHOTO KOHTPOJIS, MPUMEPHON TEMaTUKH U
COJIepKAaHUsI KOHTPOJIbHBIX paboT, TECTOBBIX 3a/laHHi, BOIIPOCOB K SK3aMEHAIIMOHHBIM OHIeTam
otpaxkeno B KOC AUCIUTUIHHBL.
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Pe3yabTarsl 00yyeHus

(OCBOQHHLIC YmMeHnus, yCBOCHHBIC 3HaHHﬂ)

@®opMbI U METOABI
KOHTPOJIAA M OLICHKH
pe3yJabTaToB 00y4YeHHst

YMeTh: BBINOJIHATH ONEPALMU HAJl MATPULIAMU, BBIYUCIIATH
OTIpeAeNIUTENIN MAaTPUILL PA3IMUYHBIMU CIIOCOOAMH U pelIaTh
CUCTEMBI JINHEWHBIX YPaBHECHU;

pemarh 3aa4u, UCIIOJIb3Ysl YPaBHEHUS MPSMBIX U KPUBBIX
BTOPOTO IMOPsJIKA HA INIOCKOCTH;

HAaxOJIUTh CKAJISIPHOE, BEKTOPHOE IPOU3BEICHUS BEKTOPOB;
BBIYUCIIATH MPEACIIbI, COAEPKAIINE HEONIPEAEIEHHOCTH
pa3IMYHOro BUAA;

UHTETPUPOBATH HEKOTOPHIE TPUTOHOMETPUIECKIE (PYHKIIUU
MHTErPUPOBATH 110 YACTAM;,

MPUMEHSTh METOIbI U (HEepeHITNATEHOTO U HHTETPATBHOTO
VCUYUCIICHHUS;

pemath quddepeHIraTbHbIC YPaBHEHUS;

M0JIb30BAThCA MOHATUAMH TEOPUHU KOMIUIEKCHBIX YUCEI.
3HaTh: OCHOBEI MAaTEMATHUYECKOI0 aHAJIN3a, IMHESHHOMN
anreOpbl U aHATUTUYECKON TEOMETPHH;

OCHOBHI (D (PpepeHITNATBEHOTO ¥ HHTETPAThbHOTO UCYHUCIICHHS;
OCHOBBI TEOPUH KOMIUIEKCHBIX YUCEI

IIpoBepounsbie U
CaMOCTOSITENIbHbIE PAOOTHI,
(bpoHTANBHBIN 1
VHIMBUAYaJIbHBIN OIPOCHI,
KOHTPOJIbHBIE pabOTHI,
TECTUPOBaHUE,
HaOMoIeHe 32
BBIIIOJIHEHUEM
MPAaKTUYECKUX 3aJIaHU,
HOJrOTOBKA COOOIICHU,
MIPE3EHTALNM, JK3aMEH.
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