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1. Heans u 3aqaum 0CBOCHHS YUeOHOH TUCHUILIMHBI (MOYJIs1)

Henabio ocBoeHuss AUCHUIIIMHBI (MOIyJsl) SBISETCS TOATOTOBKA KBaTU(UIIMPOBAHHBIX
CIELMANINCTOB B O0JNACTM  HAYYHO-HCCIICJIOBATEIILCKOM  JCATENbHOCTH,  MCIOJIB3YIOIIUX
MaTEMaTHYeCKUe METOAbl M KOMIBIOTEPHbIE TEXHOJIOTMU JUISl CO3/IaHUsS U HCCIEeOBaHUS
MareMaThuyecKux Mojeneit B coorBerctBur ¢ TpedoBanusimu @I'OC BIIO.

3agayamMu OCBOCHHUSI TUCIUIUIMHBI (MOAYJISA) SIBISIOTCA:

— HW3Yy4YeHHE OCHOBHBIX MOJIOKEHUN U METOJI0B KOMILIEKCHOTO aHAJIN3a;

— OCBOEHHUE METOJIOB PELICHHUS 3a/1a4 KOMIIJIEKCHOTO aHaJIN3a;

— TpUOOpETEHHE HABHIKOB TPUMEHEHHUS METOJOB KOMIUICKCHOTO aHaiu3a, B TOM YHCIE C
WCIIOIb30BAHUEM KOMITBIOTEPHBIX TEXHOJIOTHM, K HMCCIIEJOBAaHUSAM MATEMaTUYECKUX MOJeeH
€CTECTBEHHBIX U TEXHUYECKUX HAYK.

2. MecTo aucuMIUIMHBI (MOAYJIsI) B CTPYKTYpPe OCHOBHOI npogeccnoHaIbHOil 00pa3oBaTe1bHOM
NPOrpamMMsl

Jucimmaa  (MOTYJIb) OTHOCHUTCS K 00s3aTE€NBHOM YacTH OCHOBHOM Tpo(heCCHOHAIBLHOM
00pa3oBaTeIbHON POrpaMMBI.

Jucrtumumiaa (MOTyInh) u3ydaercs B 6 cemectpe.

3. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4YeHHUsI N0 THCHHUILIMHE (MOAYJII0)

[lepedeHp MIaHUPYEMBIX PE3YJIBTATOB OOYUEHHS IO JUCHUIIIMHE (MOIYIIO), COOTHECEHHBIX C
TUTAHUPYEMBIMH pe3yJIbTaTaMU OCBOCHHSI OCHOBHOM MpodeccroHallbHOM 00pa30BaTeIbHON MPOTrpaMMBbl
(bopMHpyeMBIMH KOMIIETEHIIMSIMU) M WHAUKATOPAMH HMX JIOCTHUKEHUS, YCTAHOBJIICHHBIMU B OOIIEH
XapaKTepUCTHKE OCHOBHOU MpodeccnoHanbHOM 00pa3oBaTeIbHON MPOTrpaMMbl, IPUBEAEH HUKE.

B pe3ynbraTe ocBOGHUS TUCHMITIMHBI (MOTYJIs1) 0OYyUYaAIOIIMHACS JT0JIKEH:
3HaTh:
1) OCHOBBI MaTeMaTHYECKUX U €CTECTBCHHBIX HayK (koj komnereHuuu — OIIK-1; kon uHaMKaTOpa —
OIIK-1.1);
2) OCHOBBI MPOrPAMMHUPOBAHUSI, OPTaHU3AIMU 0a3 AaHHBIX H KOMIIBIOTEPHOTO MOJCIUPOBAHHS (KO
kommnerenimn — OINK-2; kox nnaukaropa — OITK-2.1).

YmMmern:

1) UCIIONBb30BaTh (DyHIaMEHTANbHbIE 3HAaHWS MaTEMaTHUYeCKHMX U E€CTeCTBEHHBIX HayK B
npodeccruoHanbHOM aeaTensHocTH (ko komnereniuu — OTIK-1; kox unaukaropa — OITK-1.2);

2) WCHOJb30BaTh COBPEMEHHBIM MaTeMaTHYeCKHil ammapar B Mpo(eCcCHOHATbHON AEATeIbHOCTH (KO
kommnerenimu — OIK-2; kox nnaukaropa — OITK-2.2).

Baaners:

1) HaBblkamMu BBIOOpa METOJOB pELICHUs 3ala4y MNPOPECCHOHATBHON JEATSIBHOCTH Ha OCHOBE
TeopeTHueckux 3HaHui (koq komnerennuu — OIMK-1; kon naankatopa — OI1K-1.3);

2) HaBbIKAMH NPUMEHEHHUs MaTeMaTHYeCKOro ammapaTa MpH pPEIICHHH KOHKPETHBIX 3aaad (KO.
kommerenimn — OINK-2; kox nnaukaropa — OITK-2.3).

[TonHbIe HAMMEHOBAHUSI KOMIIETEHIIMA ¥ HHAUKATOPOB UX JOCTH)KCHUS MPEACTABICHBI B OOIICH
XapaKTepUCTHKE OCHOBHOU MpodeccnoHanbHOM 00pa3oBaTeIbHON IPOrpaMMBbl.



4. O0beM U coiep KaHue TUCHUNIHHBI (MOTYJIs)

4.1. O6beM TMCUMILTHHBI (MOYJIs1), 00beM KOHTAKTHOI H CAMOCTOSITEJIbHOM padoThl
o0yuaruierocsi Npu 0CBOEHUM JUCHUILIHMHBI (MOAYJIs1), GOPMBI IPOMEKYTOUHOM aTTECTALNH 10
AUCHUINJINHE (MOAYJII0):

5 y O0beM KOHTAKTHOIi padoThI =
= >< ] B aKaJIeMHYECKHX Yacax z 5
(5]
< = s Q 2
=3 = - g ol s 2
w
S ;E 3|3 < @ @ o @ = 2 = E
S 5= e =3 5| 3 g = =) = = = IR | ST
o = B 3|85 E & 0 £ = 2 = 28 = 5 gé 5= S
< S @ = E = g‘: ==} E ;': Q"E S 7] g E o ] Q ¥ =
g ¢ |EZ2|5E|sE|=gg| 58 |258| 5 | w5 |E:°
> - ; = > = = > = = =T = = > L 9 S =~
s 2 © S|l 28| % s S o | = %8 o s = =
= 2 SCg|CF & 22 S S 2 Z | 25|23 ¢&
2 3 2 =2 = = = 2 | & |88
S C &
Ounast popma 00ydeHHS
6 c 4 144 16 32 2 0,25 | 93,75
Hroro — 4 144 16 32 2 0,25 | 93,75

YcnoBHBIE cokpanieHus: D — sk3amer, 34 — 3auet, /I3 — nuddepennmpoBanHblii 3a4eT (3a4eT ¢
orenkoii), KIT — 3ammura xypcoBoro npoekra, KP — 3ammra kypcoBoit paboThl.

4.2. Conep:kaHue JeKIUOHHBIX 3aHATHH

Ounas ¢popma o0yueHus1

13?1 TeMbl JTeKUMOHHBIX 3aHATHI
6 cemecTp
1 |KomrmiekcHble yncia
2 |DyHKIMU KOMIUIEKCHOTO IEPEMEHHOTO
3  |MuTerpupoBanne QyHKIMI KOMIUIEKCHOTO MTEPEMEHHOTO
4 |MuTerpan Komm
5 |OYyHKIMOHAIBHBIC PSIBI
6 |CreneHHOU psi
7 |OcHOBHBIE 7eMeHTapHbIe (QYHKIIUU
8 |Psx Jlopana
9 |Bpruetsl
10 |Jlorapudm, pa3pessl, aHATUTHIECKOE TTPOJIOJHKCHIE

4.3. Conep:xkaHue NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHI

Ounas ¢popma o0yueHust

TeMbl NpakTHYECKUX (CEMUHAPCKHUX) 3aAHATHI

6 cemecTp

1 |KoMIekcHO-COnpsKeHHbBIE YUCIIa; apuMETHKA KOMIUIEKCHBIX YHCeN; MOAYJIh U apryMEHT
KOMILUIEKCHOTO YHCJIa, MX CBOMCTBA; YHUCJIOBBIE MOCIEAOBATEIBHOCTH M HUX MPEAECIIbI;
YUCJIOBBIC PSI/IBI; TUHUU U 00JIACTH HA KOMITJIEKCHOHN TIJIOCKOCTH




u/n Tembl NpakTHYECKUX (CEMHMHAPCKHUX) 3aHATHI

N

I'onomopdusie hynkumm; yciaoust Komu-Pumana

3 |MuTerpan mo KOMIUIEKCHOMY II€PEMEHHOMY, €ro IpOCTEHIINEe CBOMCTBA, CBS3b C
KpUBOJIMHEWHBIMM HHTErpajlaMd BTOPOrO pOJa; HHTerpainpHas Teopema Komm u ee
CIICICTBUS

4  |Unterpanbhas ¢opmyna Komwm; ¢opmyna Komm 11 mpou3BOAHBIX; OecKOHEUHast
QG epeHIUPyeMOCTh TOJTOMOPMHBIX QYHKITUI

5 |DyHKUMOHANBHBIN psiA; paBHOMEpHas CXOJUMOCTb, MaXOpPHUpYIOIIMA psa; dopmyna
Telnopa

6 |OmnpeneneHue SKCIOHEHTHI, CUHYCa M KOCHMHYCAa; MX JJIEMEHTapHbIE CBOICTBa; (opMmyla
Diinepa; runepOonrueckue GYHKIMU U UX CBOICTBA; TeOpeMa O MPOU3BEICHUH YKCTIOHEHT
U €€ CIIe/ICTBUS

7 |Paznoxenue ¢GyHKIMH, TOJOMOp(HOW B KOJbIE, B CTEHNEeHHOW psan — psan Jlopana.
EnuncTBeHHOCTD pasznokeHus. [ TaBHas u npaBuiibHas yacTu psina Jlopana

8 |M3omupoBaHHBIE 0COOBIE TOYKM TrojioMopdHON (QYHKIHH, KIacCHPUKAIMSI OCOOBIX TOYEK
0 Pa3IoKEeHUI0 GYHKIWH B psia JIopaHa B MX OKPECTHOCTH; ONIPEIEICHUE TTOPSIKA TTOTI0Ca
C TIOMOIIIBIO MPEAEIBLHOTO Mepexoaa

9 |OnpeneneHue BbUETA; BHIYUCICHNE BBIYETA B TIOJIOCE C IOMOIIBIO IPEACITFHOTO MEPEX0aa;
teopeMa Komm o BblueTax; MpUiIOKEHHE TEOPUU BHIYETOB K BBIYMCICHUIO OMPEIEIICHHBIX
WHTETPAJIOB

10 |Jlorapudmuueckass (yHKLIHS; BETBH; TOYKAa BETBIICHHUS; BbIJCIICHUE BETBEH; pa3pesbl;
oOpaTHbIe TpUTOHOMETpUYEecKHe (YHKIUH; oOpaTHbIE THUNEpOOTNYecKrue (YHKINU;
CTENeHHas U NoKa3aTenbHas pyHKIUU

4.4. Conep:xanue J1a0OPpaTOPHBIX padoT
3aHATHS YKAa3aHHOTO THUINA HE MPEeIyCMOTPEHbI OCHOBHOHM mpodeccHOoHalbHOM 00pa3oBaTeNbHON
IIPOrpaMMON.

4.5. ConepxkaHne KIMHUYECKUX NPAKTHYECKUX 3aHATHI
3aHATUS YKAa3aHHOTO THUIA HE IPEeIyCMOTPEHbl OCHOBHOH NpodeccnoHaIbHOM 00pa30BaTeIbHOM
IIPOrpaMMoON.

4.6. Coaep:xanue caMmoCTOSITeJILHOW padoThl 00y4yaloIerocs

Ounas ¢popma o0yueHus1

Ne

u/n Buabl u popmbl camocTosITEIbHOI padoThI

6 cemecTp
1 HOI[FOTOBKa K IPAKTUYCCKHUM 3aHATHAM
2 |[TonroroBka K MPOMEXKYTOYHOM aTTECTAIMH U €€ IPOXOXKICHHUE

5. Cucrema (opMHpPOBaHHS OLEHKHM pe3yJbTaTOB O0YYeHHs] MO JAMCHUILINHE (MOAYJIIO) B
PaMKax TeKyIero KOHTPOJIsl yCIeBaeMOCTH M MPOMeKYTOYHOM aTTecTallu 00y4yaouerocs



Ounas popma o0yueHust

MeponpusTHS TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH MakcumanbHoe
U MPOMEKYTOYHOI aTTecTallni 00y4aomerocs KOJIHYeCTBO 0a/LII0B
6 cemecTp
. |OuennBaemas yuyeOHas 1eATeJIbHOCTh
IIepBbiit .
. |[00y4aromerocs:
pyOeKHBIT = >
[Tocenenue NeKuii 1 TPaKTHUECKUX 3aHATUN 6
KOHTPOJIb
T . Pabota Ha JIEKITUAX ¥ TPAKTUIECKUX 3aHIATHSIX 24
EKYIIHI
Htoro 30
KOHTPOJTb

OIIeHI/IBaeMaﬂ yqeﬁnaﬂ HECATECJIBbHOCTD

yCIIEBAEMOCTH . 4
Bropoii |o0y4aromerocs:
pyOexubiit [locenenue 1eKuii 1 NIpakKTUYECKUX 3aHATUN 6
KOHTpoJIb |PaboTa Ha JICKIUAX ¥ IPAKTUICCKUX 3aHATHSIIX 24
Hroro 30
[TpomexyTouH | IK3amMeH 40 (100%)
ast aTTecTanus

* B cinydae oTkaza 00y4aroIerocs oT pe3yJibTaToB TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH

IIIxaja cOOTBETCTBHA OLEHOK B CTOOAVILHOM M aKaJeMHYeCKOH cCHCTeMaXx
OLICHMBAHUSA Pe3yJIbTAaTOB 00yYeHHs 10 AMCHUILIUHE (MOTYJII0)

CucreMa olleHUBaHHS
pe3yabTaToB 00y4YeHHsI
CrobaiabHas cucTeMa OLlEHHBaHUS 0-39 40 - 60 61 -80 81-100
AxaneMuyecKkasi CHCTEMa OLICHUBAHUS
(3x3ameH, nuddepeHmpoBanHsblii 3a4er, |HeynosneTrso |Y qoBiaeTBopu
3aIIrTa KypcoBOTO MPOCKTA, PUTEIIEHO TEJILHO
3alUTa KypcoBOW pabOoThI)
AxaneMuyecKkasi CHCTEMa OLICHUBAHUS
(3auer)

Ouenku

Xopowmo | OTau4yHO

He 3aureno 3auTreHo

6. OnucaHue MaTepHATbHO-TEXHHYECKOW O0a3bl (BK/IOYAsi 000pyAOBaHHE U TeXHHYeCKHe
cpeacrBa o0y4eHHs1), HeOOXOAMMOM /IS OCYILIeCTBJIeHHMs 00pa30BaTeJbLHOI0 Mpouecca Io
AUCHMILINHE (MOIYJIIO)

Jlns ocymiecTBIeHUST 00pa30BaTENBHOTO MpoIlecca Mo JAUCHUIUINHE (MOIyI0) TpedyeTcss ayauTopus,
o0opy0BaHHAsT JOCKOM.

7. IlepeyeHb OCHOBHOI W JAONOJHHUTEIbHOI y4eOHOI JHMTepaTypbl, HeOOXOAUMOM 1JIsi OCBOCHHUS
AMCHUIJIMHBI (MOLYJIs1)
7.1. OcHOBHas JIMTEpPaTypa
1. Illa6at b.B. Kommuekcusrit ananu3. T. 1 / B.B. [1labar. — 3-e u3z., crep. — M.: Jlans, 2013. —
348c.
2. Jlyan ' JI. @yHKIIUN KOMIUIEKCHOTO MTEPEMEHHOTO C AJIEMEHTAMH OTIEPANIMOHHOTO UCYHCIICHUS:
yueOHuk /st By3oB / I'.JLJIynn, JI.3. Dnecronsu. — 4-e uzn. — CII6.: Jlans, 2015. — 304 c.
3. JlaBpertbeB M.A. MeTtoabl Teopun (HYHKITUH KOMIUIEKCHOTO TiepeMenHoro / M.A. JlaBpentses, b.B.
[TaGaT. — 6-e uzm., crep. — M.: Jlanb, 2017. — 688 c.
7.2. JlonoJiHUTEJIbHAS JIUTEpATypa
1. ITpusano N.1. Beenenue B Teoputo pyHKIMI KOMIUIEKCHOTO IepeMeHHoro: yueonuk / M.1.
[MpuBaioB.— 15-¢ u3n., crep .— M.: Jlanp, 2009 .— 432 c.



2. PynkeBnu E.A. Meroauueckue ykazaHUs K peIIeHHIO 3afad 1o TeMe "®YHKIHUU KOMIUIEKCHOTO
nepemennoro" / E.A. Pynkesuu. — Tyma: Tyal'V, 2003 .— 49 c.

3. PynkeBuu E.A. OyHKIMM KOMILJIEKCHOTO TEPEMEHHOTO W OIEPAlMOHHOE HCYMCICHHE (METOJbI
pemeHus 3anayv) : yaeonoe nmocooue / E.A.Pyakesuu. — Tymna: Tynl'Y, 2004 .— 64 c.

8. Ilepeyenn pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTH « MHTEpHET),
HEO0OXOUMBIX JIJISl 0CBOEHUS TUCHUILINHBI (MOTYJIs1)

1. Ycnexu matemaTudeckux Hayk/ Poccuiickas akagemus Hayk. - M.: Hayka, 1995-ISSN 0042-1316
2. Hayunas 6ubnmoreka Tynbckoro rocyaapctBeHHoro ynusepcureta:http://library.tsu.tula.ru
3. DOmnextponnbli uwutanbHbld 3an  “BUBJIMOTEX” : yueOnukum aBtopoB Tynl'Y mo Bcem
aMcuuIuHaM. - Pexxum noctyma: https://tsutula.bibliotech.ru/, mo mapouto.- 3ari. ¢ skpaHa.
4. OBC [PRBooks yHuBepcanpbHas  0a3oBas  KOJUICKIIUMS  HW3JaHMW.-Pexxum  pocryma:
http://www.iprbookshop.ru/, mo mapoJto.- 3ari. ¢ sKpaHa.
5. Hayunas DnextponHas buOmuorexka elibrary — Gubamoreka 371€KTPOHHOM NMEPUOIUKH, PEKUM
noctyna: http://elibrary.ru/ , mo maposto.- 3ari. ¢ skpaHa.
6. HOb KubepJlenunka Hay4yHas SJEKTpOHHAs OWOIMOTEKa OTKPBITOTO JOCTYyMa, PEKHUM JOCTYyMa
http://cyberleninka.ru/ ,cBo0o01HbII.- 3ari. ¢ FKpaHa.
7. EnuHoe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam: mopTail [DeKTpoHHbI pecypc]. — Pexxum
nocryma : http: //window.edu.ru. ,cBo00HBIi.-3aru. ¢ IKpaHa.
8. EnuHoe OKHO JocTyma K 00pa3oBaTeNIbHBIM pecypcam: moprtai [DIeKTpoHHBIH pecypc]. — Pexum
nocryma : hitp: //exponenta.ru. ,cBo0o/HbI#.-3arJ1. ¢ 9KpaHa.

9 IlepeyeHb HWH(POPMAUMOHHBIX  TEXHOJOTHH, HEOOXOAMMBIX IS  OCYLIECTBJIEHUS
0o0pa3oBaTeILHOI0 Npouecca Mo AMCHUILVINHE (MOLYJII0).

9.1 [lepeyeHb HEOOXOTUMOTO €5KEr0JTHO OOHOBJISIEMOT0 JIMIIEH3MOHHOTO0 U CBOOOTHO
pacnpocTpaHsaAeMoro NporpaMMHOro odecrie4eHusi, B TOM 4HcJ/ie 0Te4YeCTBEHHOr0 MPON3BOACTBA
[TporpammHoe oOecrieueHue He Tpedyercs
9.2 IlepevyeHb HEOOXOAMMBIX COBPEMEHHBIX PO(eCcCHOHAIBHBIX 0a3 JaHHBIX U
HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
CoBpemeHHbIE TNpodeccroHaNbHble 0a3bl AAHHBIX W WH(POPMAIMOHHBIE CIIPABOYHBIE CUCTEMBI HE
TpeOyroTcs
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