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1 Henu v 3axa4u U3yYeHUs TUCHUILTHHBI (MO1YJISA)

1.1 eab AUCHUNIAHBI

PaccMmoTpeTh MpUHIKIBI, OCHOBHBIE METOIbI IIOCTPOCHUS B 000CHOBAHHUS, MECTO U POJIh
MaTEeMAaTHYECKUX MOJeNiell 00BEKTOB, IPOIIECCOB U SIBJICHUM, CBSA3aHHBIX C aKTyaJIbHBIMHU 00J1a-
CTSAMHU NPUIIOKEHUHN. [IoArOTOBUTH CTYACHTOB K y4€OHO-HCCIISIOBATEIHCKON U HAYYHO-HCCIIE0-
BaTEJIbCKOW paboTe Mo anredpandecKuM U reOMETPUISCKUM BOIIPOCAM MAaTEMATHUECKOTO MOJIe-
JUPOBAHUSL.

1.2 3apaun AUCHUIIMHBI

— JIaTh MPEJICTaBIIEHUE O TUIIOBBIX MAaTEMATHYECKUX CXEMaX MOJCTUPOBAHUS, UACHTH(H-
Kalluy, aZieKBaTHOCTU U BEepUPHUKALIMHU MOJIEIIEH;

— JaTh IPEJCTABICHUE O TEOMETPUYECKUX U TPYIIIOBBIX METOAAX UCCIIEIOBAHNS MOJIEIIb-
HBIX YpaBHEHMH, Hay4HUTbh OLEHMBATh PAa3pEIIMMOCTh MOJAEIbHBIX YPAaBHEHHH U OOOCHOBAHHO
OCYILECTBIISITH BEIOOP METOJIOB M CPEJICTB PEUICHHUS, & TAK)KE HHTEPIPETHUPOBATH ITOIyUYECHHBIE pPe-
3yJIbTATHI,

— HAY4YUTh IPUMEHATh OCHOBHBIE PUHIUIIBI pAOOTHI CO CTPYKTYPHBIMH 3JIEMEHTAaMU Ma-
TEMaTU4eCKON MoJiesn (FeOMETPHUECKUI, aHATTUTUYECKUI U alreOpandyeckuil ypoBHHU). Pa3BUTh
YCTOWYUBBIA HABBIK paOOTHI C TAKUMH 3a/1a4aMy JJIsl JalibHEHIei mpodeccuoHanbHOM esTernb-
HOCTH — KaK Hay4YHOM, TaK U I1eJaroru4ecKkon.

1.3 MecTo qucuunauHbl (MOAYJifA) B CTPYKTYpe 00pa3oBaTe/ibHOM MpPo-

rpaMMblI

Jucturumna «[Ipuknagaele 3a1a4un anreOpsl ¥ aHAINA3a» OTHOCUTCS K BAPUATUBHON YacTH
IMKJIA TUCUUIUIMH y4eOHOTro IJIaHa.

JucuuruimHa 6a3upyeTcs Ha 3HaHUSX, MTOJTyYSHHBIX 110 CTAHJAPTY BBICIIET0 00pa30BaHMs,
U ABJISIETCS OCHOBOM ISl pEIIEHUs UCCIIe0BaTeNbCKUX 3aau. [lepeueHp npeanecTByOMMX TUC-
IIUTUTAH, HEOOXOTMMBIX JUTS H3yUCHHUS TAaHHON JUCIUIUINHBL: MaTeMaTHIECKUN aHAIIN3, TIMTHEWHAsS
anreOpa, mudepeHanbHas reoMeTpus, pyHKIMOHAIBHBIN aHaIu3, 00bIKHOBEHHbIE U depeH-
[UalTbHBIE YpaBHEHUS, MU depeHIaIbHbIe YpaBHEHUS ¢ YaCTHBIMU ITPOU3BOIHBIMH, YPAaBHEHUS
MaTeMaTH4eCKOM (PU3UKU, TEOpUsT YCTOUUHBOCTH.

1.4 TlepeyeHb NMIAHMPYEMBIX Pe3yJabTATOB 00Y4YeHHUS] MO JAUCHUILIAHE
(MOay/110), COOTHECEHHBIX C IUIAHMPYEMBIMH Pe3yJIbTATAMH OCBOe-
HHUS 00Pa30BaTeIbHOI MPOrpaMMBbl
N3yuenne naHHOW y4yeOHOW MUCHUIUIMHBI HAIMpaBJIeHO Ha (popmMupoBaHHE y 00yuaro-
muxcst npodeccuonanpHbix komnereniwii (ITK-1, TTK-2).
B pesynbTaTe nzydenus o0s3aTeabHON 4acTH y4eOHOr0 HUKJIIAa 00y4aroIuics T0JKeH 00-
JTa1aTh:

Neo | Unpexc | Conepxanue B pesynbrare nzyueHus: yueOHON AUCIUILITNHBI
II. | KOMIIE- | KOMIICTECHIUH 00yyJaronmecs J0JKHBI
I | TeHUUH | (WK €€ 4acTH) 3HATh yMeThb BJIA/IETh
1. | [IK-1 Crnocoben ne- | MHOcTpaHHBIM Haxomnte, anamn- | TeXHONOTHSIMH
MOHCTPHPO- SI3bIK, TEXHOJIOTUU | 3UPOBATh U KOH- oopMIIeHUS U
BaTh QyHIa- Y METOJIbI TIpeI- TEKCTHO 00palaThl- | BU3YyaIH3alluN
MCHTAJIbHEIS CTaBJICHUS UH-(Op- | BaTh HOBBIC HAy4Y- | HAYYHBIX JIAHHBIX
3HAHHUA MaTe- | MallMH, CIIOCOOBI HBIE Pe3yJIbTaThI
MAaTUYECKUX U | BU3yaJIM3alluu
€CTECTBEHHBIX | Hay4HBIX pe3yJbTa-
HayK, Ipo- TOB
rpaMMHPOBa-




Neo | Unpexc | Conepxanue B pesynbrare nzyueHus: yaeOHON AUCIUILITUHBI

M. | KOMIE- | KOMIIETEHIIUU o0y4aromuecs: JOIKHbI

1 | TeHIMM | (Win e€ yacTH) 3HATh yMeTh BJIA/IETh
HUs 1 uHpOp-
MAaIMOHHBIX
TEXHOJIOTHI

2. | [IK-2 Cnocobnocts | CrnenuanbHbie pa3- | AHaJIU3UpPOBaTh 3a- | HaBbikamu npak-
MIPOBOAUTD JIeJIbl anreOpsl, Jla4d crenuain3a- | THYeCKOro Mc-
Hay4HBbIE UC- middepeHanb- | UM, BBIOUPATh Me- | TTOJIb30BAaHUS ajl-
CJIEJIOBaHMUS, HOIl reoMeTpuH, TOJIbI UX PEUICHUs], | redpandecKux u
Ha OCHOBE Cy- | (DyHKIIMOHAIBHOTO | MPEACTABIATH U TreOMETPHUUECKUX
IIECTBYIOLIUX | aHanu3a, Audde- UHTEPIIPETUPOBATh | METOJIOB B MaTe-
METO/IOB B PEeHIIMATBHBIX MOJTyYCHHBIE pe- MaTHYeCKOT0 MO-
KOHKpETHOU ypaBHEHUN 3YJbTATHI JEIUPOBAHUH
obactu mpo-
(dheccroHab-
HOMU JiedTeNb-
HOCTHU

2. CTpyKTYypa " coepkaHue TUCHUILTHHBI
2.1 PacnipeaesieHre TPYA0EMKOCTH JUCHHMILIMHBI 10 BHAaM padoT

OOmiast Tpy10€MKOCTh AUCIUILIMHBI COCTaBisieT 2 3a4. ea. (72 4aca), MX pacrpeneneHue
110 BUJIaM pa0OT MPECTaBICHO B Ta0JIHIIE.

Bun yuebHoit paboTbl Bcero CemecTpbl! (4achl)
4acoB 2
KonrakTHasi paboTa, B TOM 4HcJje: 40,2 40,2
AyauTopHBIe 3aHATHS (BCEro): 40 40 - - -
3aHATHSA JIEKIIUOHHOTO TUIA 14 14 - - -
JlaGopaTopHbIe 3aHSATHS 26 26 - - -
3aHATUS CEMUHAPCKOTO TUIIA
(ceMuHapbl, NPAaKTUYECKUE 3aHATHUS) ) ) ) ) )
HNnas koHTaKkTHasA padora:
Kontpois camocrosarensHoil padotsl (KCP) - - - - -
ITpomexyrounas atrectauus (MKP) 0,2 0,2 - - -
CamocrosiTesibHass padoTa, B TOM YHUCJIe: 31,8 31,8
KypcoBas pabota - - - - -
ITpopaboTka yueOHOro (TeOpeTHUECKOro) MaTepuaa 14 14 - - -
BeimonHeHe WHANBHTYaTbHBIX 331aHUH (ITOrOTOBKA 7 7 i i i
COOOIIeHUH, Tpe3eHTaIuil)
Pedepar 7 7 - - -
IToAroToBKa K TEKyIeMy KOHTPOJIIO 3,8 3,8 - - -
KoHTpoJb:
[ToaroToBka K sK3aMeHy - - - - -
Oo0masn qac. 72 72 - - -
TPYAOEMKOCTb | B TOM YHCJI€ KOHTAKTHAs padoTa 40,2 40,2
3a4. efl. 2 2

2.2 CTpyKTYypa IUCHUATINHBI

Pacnpenenenue BuoB yueOHON pabOTHI M MX TPYJOEMKOCTH O Pa3/ieiaM JUCLHUTUINHBL




Pazgenbl quCMIUIMHBL, U3y4aeMble BO 2 CEMECTpE (0uHas popma)

KomnuectBo uacos
Ne AvynutopHas Breayanurop-
pas- HanmMenoBanwue pasnenoB YAHTOP Y P
o Bcero paboTa Has pabora
A J [1m3 ] Jp CPC
1. |MonenupoBaHHE CHCTEM 20 4 6 10
5 OCHOB“HBIG CTPYKTYPHBIC SNIEMEHTBI MATEMATH- | 4 10 10
4eCKOH MOAEIN
3 Benenue B IPYNIOBOI aHaN3 mddepeHmu- 278 6 10 118
AJbHBIX YPaBHCHUI
UTOI'O no pazoenam OucCyuniurvl: 71,8 14 26 31,8
ITpomexyrounas arrecrauus (MKP) 0,2
OO0m1as TpyA0€MKOCTh 1O TUCIUILIAHE 12

[Mpumeuanue: JI — nexuuu, 113 — npaktuyeckue 3austus / cemunapsl, JIP — maboparop-
ueie 3ansaTust, CPC — camocrosrenbHas paboTa cTyIeHTa

2.3 Conep:xanue pa3ieioB TUCHUTLINHBI

2.3.1 3auATHA JEeKIHUOHHOr0 TUIIA

HanmenoBanue
pasnena

dopma TeKyIero

TeMmbl TeKIUNI
KOHTPOJIA

2

3 4

MonaenupoBanne
CUCTEM

[TonsATHS cUCTEMBI, MOJIETTH U MOJICTTUPOBAHUSI.
AxkcuomaTuka Teopun cucteM. Knaccuduxarms
BHJIOB MOJICJIMPOBAHUS, MECTO METOJ1a MaTeMaTH-
YECKOIr0 MOJAEIIUPOBAHUS B METOJ0JIOTHUECKOU
[IEMIOYKE B3aMMOCBS3€H KOHKPETHON €CTECTBEH-
HOM TUCIUTUIMHBI U a0CTPAKTHOTO MaTeMaTuye-
CKOro anrmapara. MeTo1010rusi MaT. MOAEIUPOBa-
Hus. Popmanuszanus U arOpUTMHU3aLUs, TOY-
HOCTh MOJIeJIeH, X UIACHTU(UKALINS, a]eKBaT-
HOCTb, pPOOACTHOCTh, BepU(DUKAIIHS, BHIYUCITH-
TEJIbHBIN 3KCIIEpUMEHT. TUITOBbIE MaTeMaTHye-
CKHE CXeMbl MojieTpoBaHus (1uddepeHuaib-
HbIE YPaBHEHMSI, KOHEYHBIE U BEPOSTHOCTHHIE aB-
TOMAThI, CHCTEMBI MACCOBOTO OOCTYKUBAHUS,
cetu [letpu u 1.1.).

PedeparuBnsrii
JTOKJIaJ

OcHOBHBIE CTPYK-
TYPHBIE 2JIEMEHTHI
MaTeMaTHYeCKOM
MOJIETIH

I'eomerpuueckuii (KOOpAUHATHBIE CUCTEMBI U
TUIIBI TEOMETPUUECKUX MPOCTPAHCTB, UX OA3UC U
Pa3MepHOCTH), AHATUTHYECKUH (THITBI CUCTEMBI
YpaBHEHUI JBUKEHHS B IIUPOKOM CMBICIIE), all-
reOpandeckuii (rpymnimsl TOMYCTUMBIX IpeoOpa3o-
BaHUU MPOCTPAHCTBA MOJIENH U UX UHBAPUAHTHI).
IIpeobOpaszoBanus ['anunes, ['anuneesa rpymnmna u
ypaBHeHus Hprorona. @ynkuuu Jlarpanxa u I'a-
MuibToHa. DazoBoe MpoOCTpaHCTBO, Ipymia (as3o-
BOT'O IIOTOKA U €€ NHBApUaHTHI. [{MKnnueckne Ko-
OpJMHATHI, IPUMEP ABUKECHUS MaTEPUAIbHOU
TOYKH B IIJIOCKOM LIEHTPaJIbHOM IoJIe. MeToasl
1o100usl ¥ pa3MepHOCTH: (opMylia pa3MEpPHOCTH,

PedeparuBubiit
JTOKJTa]




T-TeopeMa, IPUMEPbl MATEMAaTUYECKOT'O MasT-
HUKa U ABMKEHUS KUAKOCTU B TpyOe. Pumanosna,
MICEBIOPUMAHOBA U TICEBIOCBKIINI0BA METPUKH.
[IpocTpancTBO MUHKOBCKOTO, peoOpa3zoBaHus
Jlopenua u rpynna Ilyankape. [loctynarsl crienu-
ATBHOM M 00IIIEH TEOPUH OTHOCUTEIBLHOCTH. AJl-
reOpa JIu BeKTOpHBIX moJieit u pyHkuuid I'amuib-
TOHA

Beenenue B rpyn-

ABTOMO/JIENIbHBIE PELIEHMS] YPABHEHUI MaTeMaTH-
yeckoi (pU3uKM U aBTOBOJHOBBIE mporiecchl. [Ipu-
MeEpBbI: HEJIMHEWHAs CTaJusl pa3BUTHs HEYCTOWYH-
BOCTU U KPUTUYECKHE BO3MYILEHUS B MOHOCTa-
OmIbHOM akTHBHOU cpene. OHomapameTpuye-
CKHe Tpymiibl mpeoOpa3oBanuii. Ypasuenue Jlu,

3 IIOBOM aHAJIN3 WHBapUaHTHl, HHOUHUTE3UMAIBHBIN OTepaTop PedeparuBnbrit
" |nuddepennmans- [rpynmnsl, MHBapHaHTHbIE ypaBHEHUs. ['pynmsl, 10- JOKJIaJ
HBIX YpaBHEHHH |yckaeMble AuddepeHnnanbHbIMA ypaBHEHUSMHU.
I'pynnbl TOYeUHBIX TpeoOpa3zoBaHui, POPMYIIbI
IIPOJIOJKEHMS, ONIPEACIIAIOIINE YPAaBHEHUS U IIPHU-
MephbI UX peleHus (ypaBHeHHUs IiepeHoca, ra3o1u-
HaMUKH, TEIJIONPOBOIHOCTH), anreOps! JIu u
MHOIOnapaMeTpUUYECKUE IPYIIIbI
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
3aHATHSI CEMUHAPCKOT'O TUIIA - HE ITPEYCMOTPEHBI.
2.3.3 JIaGopaTopHble 3aHATHS
HanmeHnoBanue N dopma TeKyIIero
Ne Tembl 1ab0paTOPHBIX 3aHATUI p yi
pazzena KOHTPOJIA
1 2 3 4
Monenu, nonydyaeMble U3 QyHIaMEHTAIbHBIX 3a-
Monemposare | <OHOB IPHPOIBL Bapuanmonnsie npuniunsl 1 |PacuetHo-rpadu-
1. cHCTeM P MaTE€MaTHYECKUE MOJIEIU. Y HUBEPCAIBHOCTh Ma- |4E€CKOE
TEMaTUYECKUX Mojenel. HekoTopslie Monenu 3a1aHue
MPOCTEUINNX HEJTMHEHHBIX 00bEKTOB
Mertoabl o100us 1 pa3MepHOCTH: POopMyIIa pas-
MEpPHOCTH, T-TEOPEMa, TPUMEPBI MaTEMATHYE-
CKOT'0 MasiTHUKA U JABMXKEHHSI )KUIKOCTH B TpyOe.
OcHOBHBIE CTPYK-
PumanoBa, nceBioprMaHoBa U MceBIoeBKINI0Ba [PacyeTHO-Tpadu-
TYpPHBIE 3JIEMEHTHI
2. .. |merpuku. [IpoctpancTBo MUHKOBCKOT0, Mpeodpa-|uyeckoe
MaTeMaTH4ECKON
MO 3oBanus Jlopenua u rpynna [lyankape. [locty-  [3amanue
JaThl CIIEIMAIbHON M 001I1el TEOpUH OTHOCUTEIb-
HocTU. Anrebpa JIu BEKTOpHBIX Mosiel U QyHK-
nuii I'amuiabpTOHA
ABTOMOJIENIbHBIE PEIICHUS YPABHEHHI MaTeMaTH-
4eCcKOM (PM3UKHU U aBTOBOJIHOBBIE Mpouiecchl. [Ipu-
Bsenenue B rpyn- N o
HOBOM AHAIS Mepbl: HeJIMHEWHas CTaus pa3BUTUs HeycTouu- [PacyeTHo-rpadu-
3. BOCTU U KPUTUYECKHUE BO3MYILEHHS B MOHOCTA-  |4ECKOE

muddepeHmatb-
HBIX YpaBHEHUI

OWJIBHON aKTUBHOM cpene. OaHomapaMeTpuyie-
CKHE TpyIIbl Ipeodpa3zoBanuii. Y paBHenue Jlu,

WHBAapUaHThl, THPUHUTE3UMAIILHBIN OnlepaTop

3aJaHue




IpYIIIbI, UHBApUAHTHBIE ypaBHEHUs. [ pymmsl, 10-
nyckaeMble AuddepeHnanbHbIMU ypaBHEHUAMU.
['pynmbl TOYEUHBIX TPe0Opa3zoBaHUi, POPMYIIBI
IIPOJOJDKECHMSI, ONPEACIIAIOINE YPAaBHEHUS U IIPU-
Mepbl UX pelieHus (ypaBHEHUS IepeHoca, ra301u-
HaMMKH, TEIIONPOBOAHOCTH), anreOpsl JIu u
MHOI'OIIAPAMETPUYECKUE IPYIIIBI

2.3.4 IlpumepHas TeMaTHKAa KypCOBBIX padoT
KypcoBblie paboThI - HE IPEyCMOTPEHBI.

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecneYeHHs JJIs1 CAMOCTOATENbHON pPadoThI
00y4YaOIIUXCH 10 JUCHHUILIMHE (MOYJII0)

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00ydaroIUXCcs U3
YHCJIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10poBbst (OB3) npenocTasnstorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37I0POBbS U BOCHPUATHS HH()OPMAIIIH:

JUst I ¢ HapyIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI 0 TIOKYMEHTA,

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUTATEIBHOTO anapaTra:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOT 0 TIOKYMEHTA,

JlaHHBI TIEpeYeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-

YAIOIIUXCS.
No By CPC IlepeueHb yueOHO-METOMUECKOT0 00eCTIeueH s JUCIIUILIMHEI
B 10 BBIMTOJIHEHUIO CAMOCTOSITEJIbHON pabOThI
1. |Yre nue u ananmu3 |1. Crekios, B. A. OCHOBBI TEOpUH UHTETPUPOBAHMS OOBIKHOBEHHBIX

JINTEPATYPBI, TOUCK
U 3aIlMCh OTBETOB
Ha BOMPOCHI IO Te-
MaM JMCITUTIIINHEI.
IloaroroBka u
cJaya SK3aMeHa

IIpo paboTka yiek-
[IMOHHOTO MaTepu-
ana. Camocros-
TeIbHOE U3YYCHUE
pa3eNioB AUCIIH-
TUTHHBI

muddepeHIMaNbHBIX ypaBHEHUH : yueOHoe nocobue s By30B / B. A.
CrekinoB. — M. : U3natensctBo FOpaidt, 2018. — 427 ¢. — (Cepus :
ABtopckuii yaeonuk). — ISBN 978-5-534-02124-0. — Pexum j1o-
cryma http://www.biblio-online.ru/book/D65185CF-627F-4958-82C9-
/BOD8FC866D7

2. Parumn, 0. U. Puckonorus B 2 4. Yacts 1 : yueOHuk /i By30B / O.
. Psrun. — M. : UznarenbcrBo FOpaiit, 2017. — 255

c. — (Cepus : Yausepcutetsl Poccun). — ISBN 978-5-534-01680-2.
— Pexxum goctyma www.biblioonline.ru/book/A58CBF3E-26BD-
46F7-BB2E-927515B6E898

3. U6parumos, H.X. [Ipaktuyeckuii kypc nuddepeHnuanbHbIX ypaB-
HEHUI 1 MaTeMaTH4eCKOoro MoenupoBanus. Kiraccuueckue u HOBbIe
Meroasl. Hennnennpie Mmaremarndeckue moaenu. CUMMETpHSI U IPUH-
IIUIIBl MHBAPHMAHTHOCTH [ DJIEKTPOHHBIN pecypc] : yueOHUK. — DIek-
TpoH. 1aH. — M. : ®usmartiut, 2012. — 330 c.



http://www.biblio-online.ru/book/D65185CF-627F-4958-82C9-7B0D8FC866D7
http://www.biblio-online.ru/book/D65185CF-627F-4958-82C9-7B0D8FC866D7
http://www.biblioonline.ru/book/A58CBF3E-26BD-46F7-BB2E-927515B6E898
http://www.biblioonline.ru/book/A58CBF3E-26BD-46F7-BB2E-927515B6E898

Brmonnenue nH-
JTMBUAYaJIbHOTO 32a-
JIaHUS TIO pellie-
HUIO TPAKTUYECKHUX
3aj1a4

Br160p TeMBbI 1 BBI-
noyiHeHue pedepa-
TUBHOM pabOTHI.
[Touck n ananus
HAY4YHOU JuTepa-
TYpBI, COCTaBIICHUE
AHHOTHPOBAHHOTO
CITMUCKA HANJAEHHBIX
PECYPCOB IO TEME,
pa3paboTka Hayy-
HOM Mpe3eHTauu U
TEKCTa JIOKJIaga

4 Mumenko, A.C. Kypc nuddepennmansHoit reoMeTpiuu u TOMOJIOTHI
[DnexTponnsiit pecype] : / A.C. Mumenko, A.T. DomeHko. — Diek-
TpoH. nan. — CII6. : Jlans, 2010. — 503 c.

5.®ununmoB A.®. CoopHuK 3a1a4 1o qudPepeHInaTbHbBIM ypaBHE-
HusaMm. M., 1998.

IIporpaMMHOe oOecrieueHHe:

1. Onepanuonnas cucrema MS Windows.

2. UuaterpupoBanHoe opucHoe npuiioxxkenne MS Office.

3. [IporpammMHOe obecrieueHue sl OpraHu3aluy YIPaBIsieMOro KO-
JEKTUBHOTO U Oe30macHoro n1octymna B IHTepHer.

4. Mathematica Computer Aided Design (MathCAD) 2014 Profes-
sional, (MathSoft Inc., USA).

5. Maple V Power Edition ver. 10.0, (Maple Waterloo Inc., Canada).
6. [Taker Model Vision Studium (MVS).

7. ITaker Simulink MATLAB.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH
B cootBerctBuu ¢ tpeboBanusmu GI'OC BO no HanpaBieHUIO MOATOTOBKU
02.04.01 MaremaTiKa ¥ KOMIIbIOTEpHbIE HAyKH peajln3aliis KOMIETEHTHOCTHOrO IOJ-

X0Jia I0JDKHA IPeAyCMaTpUBaTh HIIMPOKOE HCII0JIb30BaHUE B y4eOHOM ITPOLECCe aKTUBHBIX M UH-
TEPaKTUBHBIX (POPM IPOBEICHUS 3aHATUN B COUCTAHUN C BHEAYUTOPHOU paboTOi ¢ mebio Gop-
MHUPOBaHUA U Pa3BUTHUS TPEOYEMbIX KOMIIETEHIIMNA 00yYarOIIUXCsL:

- [IpakTuyeckas pabota ¢ 31leMEHTaMH UCCIIEI0BaHUSI.

- JIaGopatopHasi paboTa B KOMIIBIOTEPHOM KJIacce, KOMITBIOTEPHAsi TEXHO-

jorust oOy4eHusl.

- Merox npoekTos.

- [IonCKOBBIN, IBPUCTUYECKHIA METOL.

JUig M1 ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 310POBbsI IIPEYCMOTPEHA OPraHU3alusd
KOHCYJIBTALIUM C UCTIOJIB30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHOYHbIE U METOAMYECKHE MATEPHAJIBI

4.1 OueHo4HbIE cpeCcTBA A/l TEKYLero KOHTPOJIS M IPOMEXKYTOYHOI aTTecTalnu

B xopne Tekyiel aTTecTaliy OLEHUBAIOTCS IPOMEKYTOUHBIE PE3yIbTaThl OCBOCHUS CTY-
JeHTaMu JUCHUTUINHBL «[IpuknagHeie 3amaun anreOpsl U aHaM3a». TEeKylmuid KOHTPOJIb OCY-
IIECTBIIETCS C UCTIOIb30BAHUEM TPAJUIIMOHHON TEXHOJIOTUH OLCHUBAHUS KaueCTBa 3HAHUH CTY-
JEHTOB U BKJIIOYAET OLIEHKY CaMOCTOSTEIbHON (BHEAYAUTOPHOMN) U ayAUTOPHON palboThI (B TOM
qucie pyoeKHbI KOHTPOJIB).

B kauecTBe O1IEHOYHBIX CPEJICTB UCIOIB3YIOTCS:

- pa3NMUYHbIE BU/IbI YCTHOTO M MUCHMEHHOTO KOHTPOJIS (BBICTYIUIEHHE HA CEMUHApe, pede-
pat, yueOHO-METOJUUECKUI TPOEKT);

- HHAMBUyaJIbHbIE W/WIIN TPYNIIOBBIE JOMAIIIHUE 33/1aHUs], TBOPUYECKHE PAOOThI, TPOCKTHI
U T.J.;

- OTYET IO MPAKTHYECKON padoTe.

4.2 ®oH/ OLIEHOYHBIX CPEACTB ISl IPOBEACHHUS NPOMEKYTOYHOM aTTeCTalluN

DopMoil TPOMEKYTOUHOTO KOHTPOJIS SIBJISIETCSI aHAIU3 M 00CYKACHUE MPEICTaBICHHBIX
pa3paboTok, cobeceoBaHNE U KaUeCTBEHHAs OIICHKA X0/1a BHIIIOJHEHHS MHANBHUIyaIbHbBIX 3a/1a-
HU 10 JUCLUIUIMHE, TyOIMYHBbIE TOKIa bl 10 BBIOPAHHBIM TEMaM.



IlepeueHb BONpPOCOB ISl OpraHU3aluy IPOMEKYTOUHOTO KOHTPOJIS:

1. IToHATHS CHCTEMBI, MOEIN U MOACINPOBAHNA. AKCHOMATHKA TEOPUH CUCTEM.

2. Knaccuduxanus BUI0B MOJCIMPOBAHMS, MECTO METO/Ia MAaTEMaTUYECKOTO MOJICIHPO-
BaHUs B METOJOJIOTMYECKOH LIENTOYKE B3aMMOCBA3ECH KOHKPETHON €CTECTBEHHOM JUCLIMILIUHBI U
a0CTPaKTHOIO MaTEMaTUYECKOIO arapara.

3. Merogonorus mar. MmogenupoBanus. IloctpoeHne KOHIENTyaIbHBIX MOJENEH CUCTEM U
ux (hopmanuzanusi. AJrOpUTMH3ANMS MOJIENICH CUCTEM U MX KOMITbIOTEPHAS PEeaTn3alts.

4. Meronnka pa3paO0OTKH M KOMITBIOTEPHOM peasin3aiiuu Mojieneil. TOuHOCTh MoJienel, ux
UICHTU(HUKAINS, aJeKBaTHOCTh, POOACTHOCTD, BEepU(UKAIUS, BEIYUCIUTEIbHBINH SKCIEPUMEHT.
[TosrydeHue u MHTEpIpETaLUs PE3yIbTATOB MOIEIUPOBAHUS CUCTEM.

5. TumnoBble MaTeMaTU4YECKUE CXEMBbI MOJAENMPOBaHMs. HenpeprBHO-IETEpMUHUPOBAH-
Hble Mojieu (D-cxemsr).

6. luckpetHo-aeTepMuHUpoBaHHbIe MOJENH (F- cxembl). JIMCKpETHO-CTOXaCTUUECKUE MO-
nemn (P- cxemsl). HempepsiBHO-cToXacTuueckue moaenu (Q -cxembl). CereBbie monaenu (N-
cxembl). KomOuHMpoBanHbie Mosienu (A- CXEMBI).

7. PerpeccuonHble Mozaenu (JIMHEHas perpeccus, HEIMHEWHOE OLIEHUBaHHWE, MHOXKe-
CTBEHHAs perpeccus).

8. OCHOBHbIE CTPYKTYpPHBIE 3JIEMEHThI MaTEMaTUUECKOM MOJIENIN: T€OMETPUUYECKU (KOOop-
JUHATHBIE CUCTEMBI U TUIIbI FTEOMETPUUECKUX IIPOCTPAHCTB, UX 0a3KC U pa3MEPHOCTH), AHATTUTH-
YeCKUH (TUIIBI CUCTEMbl YPAaBHEHHUH JABM)KEHHS B IIMPOKOM CMBbICIIE), aJlreOpandyeckuil (rpymmbl
JOIYCTUMBIX peo0pa3oBaHMi MpOCTpaHCTBA MOAEIU U UX UHBAPUAHTHI).

9. IlpeobpazoBanus ['anunes, ["anuneesa rpynna u ypaBHenus Hpiorona. @ynkuuu Jla-
rpanxa u ['ammiibrona. @a3zoBoe MPOCTPAHCTBO, rpyIa (Ga30BOro NOTOKA U €€ HHBAPUAHTHI.

10. [{ukinyeckue KOOPAUHATBL, IPUMEDP JBUKECHHSI MAaTEPUATILHON TOUKH B IUIOCKOM LIEH-
TpaJIbHOM IOJI€.

11. Metoasl mogobust 1 pazMmepHOCTH: (HopMysia pa3MEpHOCTH, T-TEOpEeMa, MPUMEPHI Ma-
TEMaTU4YEeCKOI'0 MasgTHUKA M JIBM)KEHUS JKUIKOCTH B TpyOe.

12. PumaHoBa, 1ceBIOpUMaHOBa U TICEBIOEBKIINI0BA MeTpUKHU. [IpocTpancTBO MUHKOB-
ckoro, npeoOpa3oBanus Jlopenua u rpynna ITyankape.

13. IlocTynaTel cnenuaibHON U 0011l TEOPUH OTHOCUTEIBHOCTH.

14. Anre6pa JIu BekTOpHBIX nosel 1 GpyHkIuil ["aMmuibToHA.

15. ABTOMOJENbHBIE PELIEHUS] YpaBHEHUN MaTeMaTHuecKOol (M3MKU U aBTOBOJIHOBbBIE
npoueccsl. [IpuMepsl: HenMHEWHAs cTaaus pa3BUTHS HEYCTOMYMBOCTH U KPUTUUYECKUE BO3MYIIE-
HUS B MOHOCTaOWJIBHOM aKTUBHOM cpe/ie.

16. OgHonapameTpuieckue Tpynmsl npeodpa3oBanuil. YpaBHenue JIu, ”HBApUaHTHI.

17. InpuHUTE3UMAIIbHBIN OnlepaTop IpyMiibl, MHBAPUAHTHBIE YPAaBHEHUSI.

18. I'pynmnsl, fonyckaemsble quddepeHIMaIbHbIMI ypaBHEHUAMU. [ pyMIbl TOYEUHBIX TIpe-
o0OpazoBanuii, GOPMYITBI TTPOIOJKECHHS.

19. Onpenensromue ypaBHEHUS.

20. IIpumepsl perieHus ONMpeNesIoIMX ypaBHEHUN (ypaBHEHHs IepeHoca, ra3ojuHa-
MUKH, TETUIOIPOBOJIHOCTH).

21. Anre6ps! JIu 1 MHOronapaMeTpuuecKue rpyrmbl.

5. IlepeyeHb OCHOBHOW ¥ JIONOJHUTEIbHON Y4eOHOM JIMTEPATypPbl, HE00-

XOUMOH JIVIsl OCBOEHM S JUCHUILINHBI (MOIYJIs1)

5.1 OcHoBHas JuTepaTypa:

1. Tpenorun, B.A. OGrikHOBeHHbIE U depeHIanbHble ypaBHEHUS [DNEeKTPOHHBIN pe-
cypc] : yuebnuk / B.A. TpeHoruH. — DnekTpoH. AaH. — Mocksa : @u3matiur, 2009. — 312 c.
— Pexxum noctymna: https://e.lanbook.com/book/2341



https://e.lanbook.com/book/2341

2. 3aiineB, B.®. CrnpaBouyHUK TI0 OOBIKHOBEHHBIM nu(D(epeHIHMATIbHBIM YpPaBHCHHUSIM
[Dnex-TpoHHBIN pecypc] : cnpaBounuk / B.®. 3aitues, A.Jl. [lonsHuH. — DIEKTPOH. IaH. —
Mocksa : ®usmariut, 2001. — 576 ¢. — Pexxum pocryma: https://e.lanbook.com/book/2368

3. [lerposckwuit, W.I'. JIekiuu 1o Teopuu OOBIKHOBEHHBIX TU(GepeHIINaIbHBIX YPaBHEHHHA
[DnexTponHbIi pecypc] : yuebHoe mocooue / N.I'. IlerpoBckuii ;non pen. Mermmkuc A.Jl.a, Oneii-
HUK O.A.. — DnexkTpoH. naH. — Mocksa : @uszmariaut, 2009. — 208 ¢. — Pexum po-cryna:
https://e.lanbook.com/book/59554

5.2. JlonoJIHUTEIbHAA JINTEpATypa:

1. ABepuenkoB, B.1 1. OCHOBBI MATEMATHYECKOTO MOJIETUPOBAHUS TEXHUUYECKUX CUCTEM :
yuebHoe ocobue / B.1. ABepuenkos, B.I1. ®enopos, M.JI. Xetidern. - 3-¢ u3a., CTepeoTHiL. -
Mocksa : M3natenbctBo «@muHTan, 2016. - 271 c. : cxem., ui. - bubauorp. B kH. - ISBN 978-5-
9765-1278-8 ; To e [DnexTponnsIii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=93344

2. AneckepoB, @.T. Ananu3 matematuyeckux mojaenet bazens Il [DnekTpoHHsIil pe-
cypc]/ ®@.T. Aneckepos, .K. Aunpuesckas, I'.1. [lenukac, B.M. Conoako. — Mocksa : ®us-
matiauTt, 2010. — 288 ¢. — Pesxum moctymna: https://e.lanbook.com/book/2099

3. boes, B.JI. KomnsiorepHoe monenuponanue : kypc / B./l. boes, P.I1. Cbimuenko. -
Mocksa : Uatepnet-YuauBepcurer Mudopmarnmonusix Texnomoruii, 2010. - 455 c. : wi.,tadmn.,
cxeM. ; To xe [DnexTponHslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=233705

4. bponckuii, FO.W. Jlekiuu no MaTeMaTuyecKoOMY U UMUTALIUOHHOMY MOJEJIMPOBAHUIO /
FO.U. bponackuii. - MockBa ; bepmun : Jlupexkr-Menua, 2015. — 240 c. : wi., cxem., Ta0i. - bub-
auorp. B KH. - ISBN 978-5-4475-3697-8 ; To xe [Dnekrponnslii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=429702

5. Ky3zognes, B.I1. Kypc reomerpun: anemMeHTHI Tomonoruu, AuddepeHnnaibHas reoMeT-
pusi, OCHOBaHMS reoMeTpuu [DnekTpoHHbI pecypc] : yue6Huk / B.I1. Ky3osnes, H.I'. [Tonaesa.
— DnexkTpoH. 1aH. — Mocksa : ®uzmatiut, 2012. — 208 c. — Pexxum nocryna:
https://e.lanbook.com/book/59618

6. Mansies, H.I'. O cucremax u ux moaenuposanuu / H.I'. Mansies. - MockBa : @us-
maTimt, 2017. - 200 c. : Tabmn., cxem., wi. - bubmuorp. B ka. — ISBN 978-5-9221-1757-9 ; To xe
[Onextponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=485263

7. Peitznun, B. 1. MaremaTtudeckoe MOIeITMpOBaHKE : y4eOHOE mocoOue Jijisi MarucTpa-
Typsl / B. U. Peiiznun. — 2-e usa., nepepad. u njon. — M. : U3natensctBo FOpaidt, 2018. — 126
c. — (Cepus : YauBepcutetsl Poccun). — ISBN 978-5-534-01579-9. — Pexum noctymna :
http://www.biblio-online.ru/book/5133D74D-6E4F-40E0-B14B-4F90C0BC10C4

8. CeemaukoB, A.I'. Teopust GpyHKITMN KOMIIEKCHOU TTepeMeHHoH : yueOHuk / A.l'.
CeemnukoB, A.H. TuxoHoB. - 6-e u3f., crepeoturn. - Mocksa : ®usmarmut, 2010. - 334 c. -
(Kypc BbIcIeit MaTeMaTnku 1 MaTeMatndeckoit gpusukn). - ISBN 978-5-9221-0133-2 (B 5),
978-5-9221-0134-9 ; To e [DnexTponHsIii pecypce]. - URL:
http://biblioclub.ru/index.php?page=book&id=75710

5.3. llepuoauveckue U31aHusA:

1. XKypnan «MareMaTtnyeckoe MOJAEIUPOBAHUE»

2. Kypnan «XypHas BEIYUCIUTEIbHON MaTEMAaTHKN U MATEMaTHIECKON (DUBHKI»
3. Kypnan «BberauciurenbHble METOJIBI U MPOrPAMMHUPOBAHUEY

4. Kypnan «PyHaaMeHTaIbHas U MPUKIIAIHAsE MAaTEMATHKA

6. Ilepeuyennb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«HTEepHEeT», HEOOXOAUMBIX IJISl OCBOCHHS TUCHUILINHBI (MOAYJIs1)


https://e.lanbook.com/book/2368
https://e.lanbook.com/book/59554
http://biblioclub.ru/index.php?page=book&id=93344
https://e.lanbook.com/book/2099
http://biblioclub.ru/index.php?page=book&id=233705
http://biblioclub.ru/index.php?page=book&id=429702
https://e.lanbook.com/book/59618
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http://www.biblio-online.ru/book/5133D74D-6E4F-40E0-B14B-4F90C0BC10C4
http://biblioclub.ru/index.php?page=book&id=75710

1. Hayunas anektponHas 6ubnuoreka Poccuiickoro ponma GpyHmaMeHTaaIbHBIX UCCIE0-
Banuii (PODN) http://www.elibrary.ru/

2. loctyn k 6a3am manabix komnanuu EBSCO Publishing, HacauTteiBarommm 6osiee 7 ThIC.
HA3BaHWI JKypHAIOB, Ooyiee 3,5 THIC. PEIEH3UPYEMBIX KYpPHAIOB, Oojee 2 Thic. Oporrop, S00
kuur, 500 »ypHaJIOB U ra3eT Ha pycckoMm si3bike. http://search.ebscohost.com/

3. ba3bl qaHHBIX AMEpUKAaHCKOT0 HHCTUTYTa (Gu3uku American Institute of Physics (AIP)
http://scitation.aip.org

4. DnekTpoHHBI  JjocTynm K  aBropedeparam  http://vak.ed.gov.ru/search/
http://vak.ed.gov.ru/announcements/techn/581/

5. DnexTponHas 6ubnuoreka auccepranuii» Poccuiickoii ['ocynapcTBennoit bubnmorexu
(PT'B) http://diss.rsl.ru/

6. becrinarnas crienuanu3upoBaHHAas IOMCKOBAst CUcTeMa Scirus JJ1s OMCKa HayYHOW MH-
dbopmartuu http://www.scirus.com

7. Undpopmanmonnas cucrema «EquHOE OKHO JOCTyna K 00pa30BaTEbHBIM pecypcam)
http://window.edu.ru/window

8. bubaroTeka 37eKTPOHHBIX YueOHHKOB http://www.book-ua.org/

9. PYBPUKOH — undopManinoHHO-PHIMKIONEAMYECKUN TPOeKT Komnanuu «Pycc mop-
taim» http://www.rubricon.com/.

7. MeToauueckKue YKazaHuda OJas oﬁyqalomnxm 110 0CBOCHMUIO
AUCHUILINHBI (MOIYJIs1)

ConpoBoXKJIeHUE CAMOCTOATEIbHOW PAOOTHI CTYIEHTOB MOXET OBITh OPraHU30BaHO B
CIIeAYIOUMX GopMax:

— COCTABJICHUC HWHIAUWBUAYAJIbHBIX IIJIAHOB CaMOCTOSITETbHOM pa6OTI)I CTyACHTa C
yKa3zaHHEeM TE€Mbl U BHUJIOB 3aJjaHUH, (JOPM U CPOKOB MPEJCTABICHUS PE3yIbTATOB, KPUTEPUEM
OLIEHKU CaMOCTOSITENIbHON pabOThI;

— KOHCYJbTallUM (MHAMBUAYAJIbHBIE M TPYIIOBBIE), B TOM YHUCIE C NPUMEHEHHEM
JUCTAaHIIMOHHOM cpeibl 00yUYeHMUS;

— MPOMEXKYTOUHBIN KOHTPOJIb X0/1a BHITIOJIHEHUS 3aJJaHUN CTPOUTCS Ha OCHOBE Pa3IMYHbIX
CIocoO0B B3aMMOJIEUCTBUS B OTKPHITOW MH(QOPMAIIMOHHOM cpelie M OoTpaxaeTcs B Ipoliecce
(opMupoBaHUs JIEKTPOHHOTO MOPT(ENs CTyIEHTA.

8. [lepeyeHb HH(POPMATMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX NMPH

OCYyIIECTBJIEHHMH 00Pa30BATEJIbHOI0 MPoIlecca Mo JUCHUIJINHEe (MOTYJIIO)
7.1 IlepeyeHb HEOOXOAMMOTI0 IPOrPAMMHOI0 00ecrevYeHust
1. Onepanuonnas cucrema MS Windows.
2. UnrerpupoBannoe opucHoe npunoxenne MS Office.
3. Mathematica Computer Aided Design (MathCAD) 2014 Professional, (Math-
Soft Inc., USA).
4. Maple V Power Edition ver. 10.0, (Maple Waterloo Inc., Canada).
5. ITaket Simulink MATLAB.

9. MaTepuaJibHO-TEXHUYECKOE O0ecTeuyeHue Mo AUCIHUIInHe (MOILYJII0)

MarepuanbHO-TeXHUYECKOE 00ecTieueHrne JUCITUTITMHBI

Ne Bun pabor
(MOJyJIsl) U OCHAIICHHOCTD



http://vak.ed.gov.ru/search/

JlexuMoHHEBIE 3aHATHSA

Jlek1MOHHAst ayTUTOPHS, CIIELUAIBHO 000pYIOBaHHASL MYJIb-
TUMEIMHHBIMU JICMOHCTPAIIMOHHBIMU KOMILIEKCAMH, y4ueO-
HOU MeOEIBI0

JlaboparopHble 3aHATHS

[Tomerenune uis MPOBEACHNUS J1TaOOPATOPHBIX 3aHITHH OCHA-
IICHHOE y4eOHOM MeOeIbI0, MEPCOHATBLHBIMU KOMIIBIOTEPAMH
¢ 1ocTynoM k cetu «IHTepHET» 1 00ecIeYeHHeM J0CTyIa B
AIIEKTPOHHYIO WH(OPMALIMOHHO-00pa30BaTEILHYIO CPEAY Op-
raHu3aIuu

['pymnmoBeie (MHAUBU-
JlyaJbHbIe) KOHCYJIbTa-
181207

[Tomenienue 1715 NpOBEACHMS TPYNIIOBBIX (MHIUBUAYAIbHBIX )
KOHCYJIbTallMi, ydeOHON MeOeblo, OCHAIIEHHOE IPe3eHTallH-
OHHOM TEXHUKOH (IIPOEKTOP, IKpaH, HOYTOYK) U COOTBETCTBY-
IOLIMM IIPOrPaMMHBIM 00ecrieueHHueM

Texynui KOHTPOIIb,
IIPOMEXKYTOUYHAs aTTe-
crauus

ITomenienue s MpoBEACHUS TEKYIIEH U IIPOMEKYTOYHOU
aTTeCTallluy, OCHAILEHHOEe Y4eOHOH MeOelblo, IepCOHalIb-
HBIMH KOMITBIOTEPAMHU C JOCTYNOM K ceTd "UHTepHer" u
o0ecreyeHneM J10CTyIa B IEKTPOHHYIO0 HH(POPMALIMOHHO-
00pa3oBaTeNbHYIO Cpely OpraHu3aIuu

CamocrosiTenbHas pa-
oora

Kabuner 151 camocToATeNIbHON paboThl, OCHAIIICHHBIH KOM-
MBIOTEPHON TEXHUKON C BO3MOKHOCTBIO MOJIKIOYEHHUS K
cetu «HTEpHET», NPOrPaMMO SKPAHHOI'O YBEJIUUYECHUS U
00€CTIeYeHHBIH JOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA




