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AHHOTANUA

pado4eii mporpaMMbl y4eOHOI U CHUNITHHBI
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Hanpasaenue noarorosku 0akajappuara 21.03.01. - «<Hedrerazonoe jies10»

Henb uzyyeHuss 1M CUMILIMHBI
[{enbr0 OCBOEHUS TUCHMIUIMHBI SBJISIOTCS U3YYEHHE U IPUMEHEHUE METOAO0B BBIYMCIUTEILHON
MaTE€MaTHUKH K UCCJIEIOBAHUIO U peanu3anuu Ha DBM pa3inuuHbIX MaTEMaTHYECKUX MOJENeH
Ha OCHOBE aJITOPUTMU3ALMH U IPOrPAMMHUPOBAHMS, YTO COCTABJISET OCHOBY BBIUYUCIUTEIBHOTO
AKCIEPUMEHTA

Mecto nucuumiinnsl B crpykrype OIIOII BO éaxanaspuama
JuctumuimHa «YucaeHHbIe METO I PEIISHUS 3a7a9 He(hTEera3ompoOMBICIIOBON MEXaHUKI)
OTHOCHUTCSI K BapuaTUBHOW yacTtu muciuruiiH brmoka 1 «/luctumiubel (MOZymH)» y4eOHOro

IJ1aHa.

B cooTBercTBHU C y‘Ie6HBIM IIJIAHOM IICPHUOJ O6y‘IeHI/I${ 10 AMCHUIIIIMHE — 5-om CCMCCTPC.

Pe3yabTaThl 0CBOEHMS IUCHHMILTHHBI (MOayJisi) «UHCIeHHbIE MEeTOAbI PelIeHUs 3a/1a4
He(TerazonpoMbICJI0BOH MEXAHUKH»

Kon u nHaumeHoBaHue NuaukaTopsl Jdeckpunropsbl
KOMIIETCHIIUH
Komnerenunu
Cucrem | YK-1. Cnocoden VYK-1.1. Ananuzupyer 3HaTh:
HOe U OCYHIECTBJISATH 3a/1a4y, BBIJICIISS € - OCHOBBI BBICIIIEH MaTeMaTUKU
KPHUTHY | TIOHCK, 0a3oBbIe JUISL pEILIEHUs pacYeTHO-
ecKoe KPUTHYECKH I COCTaBJISIIOLINE; AHATUTHYECKUX 3a7a4;
MbIILJIE | AHAJIU3 YK-1.2. Onpenenser, | YMeThb:
HHe uHdopmannu, UHTEPIPETUPYET U | - IPUMEHSATh MaTeMaTUUECKHE
NPUMEHATH paHXupyer 1 GU3UYECKUE METOIBI AJIs
CHUCTEMHBIH Moaxox | MH(pOpMaIHIO, pEIIeHUS] TUTTOBBIX
JJISl peleHust Tpebyemyro Ui | mpodecCHOHANBHBIX 3a/1aY
MOCTABJICHHBIX pelIeHnsl MOoCTaBJIEHHOW | BiaaeTn:
3aga4 3a/1a4u; - HaBbIKAMHU OPUEHTUPOBAHUSA
VK-1.5. PaccmarpuBaeT | B CIpaBO4YHOM (PU3HKO-
U MIpeJIaraet MaTeMaTU4YeCcKOu JTUTEPAType,
BO3MOJKHBIE€ BAPUAHTEI MPUOOpPETEHNUSI HOBBIX 3HAHUM
peuieHus HCIOJIb3Ysl COBPEMEHHBIN
MOCTaBJIEHHOM 3a/1a4H, nH(pOpMaITMOHHBIE
OILICHUBAs UX TEXHOJIOTHH.
JIOCTOMHCTBA H
HEJIOCTATKHU.
Od¢opma | ITIK-5 CnocooHOCTH [IK-5.1.2 Buael u 3HaTh:
eHmne 0(popMJIAITH TpeOoBaHUs K - Ha3HA4Y€HUE U IIPUHITUIIBI
TEXHOJI0 | TEXHOJOTHYEeCKYI0, MTPOMBICIIOBOM paboThI MPOrPaMMHOTO




IrH4eCKo TEXHUYECCKYIO,

, IMPOMBICJIOBYIO
TeXHHYe | IOKYMEHTALMIO 10
CKOM, 00cIy’KUBAHUIO U
NPOMBIC | IKCILIyATALUH
JIOBOI1 00beKTOB
AO0KYMeH | HeprerazoBou
Tauuu 0Tpacjiu B

COOTBETCTBHUHU C

ACATCJIbHOCTH

BbIOpaHHOI1 cepoii
npogeccuoHAIbLHOM

OTYETHOCTH, OCHOBHBIC
OTUYCTHLIC NOKYMCHTEI,
CPOKH
MPENOCTABIIEHNS,
AJITOPUTMBI
dbopMupOBaHUS
OTYETOB

obecreueHns HCTI0IB3yeMOT0
B yueOHOM mporiecce u
npodeccuoHanbHOM
NeSITeTbHOCTH;

YMmern:

- UCTIOJIB30BATh
KOMITBIOTEPHBIE TEXHOJIOTUU
JUISL pEeLICHUs
npodeccuoHaNbHbIX 3a1a4,
cbopa 1 ananu3 uHPOpMaIHH,
oopmIIeHUS OTUETHOM U
IIPOCKTHOM TOKYMEHTAaLUH,
OTIpeeNATh MOTEHIUAIbHbIE
OIaCHOCTH H YTPO3bI
nH(pOpMaAITMOHHOM
0€30I1aCHOCTH;, UCIIOJIb30BaTh
pa3JnyHbIe, B TOM YHUCIIe
MIPOTPaMMHBIE CPEJICTBA IO
3ammTe HHPOPMAITMOHHON
6e301macHOCTH; COOII0IaTh
OCHOBHbIE TpeOOBaHUs
HH(}pOpMaAITMOHHOM
0e301acHOCTH;

Baagern:

- IPEJCTABICHUEM O
BO3MO>XHOCTH HCIIOTIb30BAHUS
MH(OPMaLMOHHBIX
TEXHOJIOTHil; HABBIKAMHU
MCTIOJIB30BaHUS IPOTPAMMHBIX
CPEIICTB AJIsl PeleHuUs
Mpo)eCCHOHANIBHBIX 337124,
HaBBIKAMU pabOTHI C
nH(popmanre B r1o0aIbHbIX
KOMIIBIOTEPHBIX CETSIX;
HaBbIKaMU paboTHI €
KOMITBIOTEPOM KaK CPEZCTBOM
ynpasieHUs] HTHPOpMaIueil.

CTpyKTYypa U coaep:KaHue TUCHUNTUHBI

4.1. CTpyKTypa M CUUILITHHBI

Bun yuedHoii pa6oTsi Bcero IHopsinkoBbIil HOMeEp
cemecTpa
5)
OO0mas TpyI0eMKOCTh JIUCITUILIMHBI BCETO (B 3.€.), B 43.e. 4
TOM YHCJIC:
Kypcoroii mpoexT (pabota) He npedycmompen
AynHUTOpHBIE 3aHATHUSA BCETO 52 52
(B akaj. yacax), B TOM YHCIIE:
Jlexuun 36 36
[IpakTHueckre 3aHATHs, CEMUHAPBI 16 16

JlaGopatopHsbie paboTbI




CamocrosTenbHas paboTta Bcero (B akaj. 4acax), B TOM 65 65
qrce:

KCP

DKx3ameH 27 27

OO0mas Tpy10eMKOCTh AUCIUTUIUHEI

3aounas gopma o0yueHnus

Buj yuednoii paGéoTsi Bcero IopsiakoBbIii HOMEpP
cemecTpa
5
OO0mmas TpyI0eMKOCTh JIUCITUIUIMHBI BCETO (B 3.€.), B 43.e. 4
TOM YHCJIC:
Kypcosoii mpoekt (pabota) He npedycmompen
AyYIUTOpHBIC 3aHITHS BCETO 10 10
(B akaj. yacax), B TOM YHUCJIE:
Jlexuun 10 10

[IpakTHueckue 3aHATHsI, CEMUHAPEI

JlaboparopHsie paboTHI

CamocTosTenbHas paboTta Bcero (B akaj. 4acax), B TOM 125 125
YHCIIe:

KCP

DK3aMeH 9 9
OO0mmas TpyI0eMKOCTh AUCIUTUIAHBI 144 144

4.2. Conep:xanne nucuuiuinabl «YucCIeHHbIE MeTOAbI pellleHus 3a/1a4
He(TerazonpoMbICJI0BOH MEXAHUKH»

4.2. Conep:xxanue TUCHHMILINHBI «YHCIeHHbIE METO/bI pellleHus 3a/1a4
He(Tera3onpoMbICI0BON MEeXaHUKI

Tema 1. IIpeamer u 3ana4u Kypca. OCHOBHBIE 3TaNbl pelieHus 3a1a4 Ha DBM.
OcHOBHBIE 3TaIbl MATEMAaTUYECKOTO MOIEIUPOBaHusA. CxemMa BBIYHCIUTEIBHOTO
sKcriepuMenTa. Bunpl norpeniHocteil. OCHOBHBIE ATanbl  pelieHus 3a1a4 Ha OBM.

Tema 2. OcHOBHbIE NOHATHS TEOPUH NMOTPEIIHOCTEM.

AOGcomI0THAs IOTPEIIHOCTD, NIPeeIbHas a0COII0THAS MOTPEIHOCTh, OTHOCUTENIbHAS IIOIPELIHOCTh
8, IpeaesibHast OTHOCUTEINbHAS MTOTPEIIHOCTh, 3HaYaIas udpa, mpakTUIecKoe MpaBUiIo
OIpEACJICHUA KOJINYCCTBA BEPHBIX 3HAKOB, OLICHKA HpCIICHBHOﬁ OTHOCHUTEIBHOMI IMOTpCUIHOCTH

byHKIIHA

Tema 3. MeToab! pelieHUsI CHCTEM JIMHEHHBIX aJredpandecKux ypaBHeHHH.

CucreMbl JNHMHEWHBIX anreOpanyeckux ypaBHeHHH. TodHoe M NPUONIMIKEHHOE pEILIEHHE.
ITpsimble mMetoasl pemenuss CJIAY. Mertonael 'aycca, Xonenmkoro M CTaHIAapTHBIE IAaKEThI
nporpamMM. CranuMoHapHble M HECTAallMOHapHble HTepaluoHHble MeTonsl pemienus CIIA.
Mertoas! SIkobu, 3eitnens, perakcauuu u ap. CXOAMMOCTb METOOB.

Tema 4. MeToas! pemieHust Npod/1eMbl COOCTBEHHbBIX 3HAYEHUI M BEKTOPOB.
Meron JleBeppbe. YcoBepuieHCcTBOBaHHBINM MeToa Panneea. Meron [lanwmneBckoro. Meton
UTEpalni ONpeaeNIeHUs IEPBOTO COOCTBEHHOTO YHCIIa MATPHUIIBI.




Tema 5. MeToabl perieHus 32124 NPUOJIHKeHUST PYHKIIHA.

[Tpubmxenne QyHKIUA: MocTaHOBKA 3anaun. [Ipubmmxenne GyHKIMN HHTEPIOISITAOHHBIMH
MHorowieHamu Jlarpamka u HproToHa. AnmpokcuMainusi CIUTaiHaMU. ANNPOKCUMALIUS
METOJIOM HaMEHBIINX KBaJIpaToB.

Tema 6. [IpubanxeHHOEe BHIYUCIEHUE ONPeleTeHHbIX MHTEerPajioB.

Meron Tpameuuii  AOCONIOTHAas TOTPENTHOCTh, MeToja Tpamenuit dopmymna mapabon
(Cumncona) AGcotoTHasE MOTPEIIHOCTh MeToAa napadou ['paduueckoe npeacrapneHrne MeToAa
Cumncona AHaIUTHYECKH CrOCOO MCIONIBb30BaHUE JTBOMHOTO MPOCYETAa MHTEPIONALUU TPH
peanuzanuu Metona Cumriicona. Pemenue 3anaun ¢ mnomonibio cpeacts Excel.

Tema 7. YwucieHHble MeToAbl pemieHuss 3agaun  Komm i 00bIKHOBEHHBIX
aupdepeHIHANbHBIX YPABHEHUH U cUcTeM JH(pPepeHIHAIBHBIX YPABHEHHUI.

UucneHHble METOABI pemieHus 3agaun Komm ams OOBIKHOBEHHBIX AU(depeHIINATbHBIX
ypaBHeHUM. CeMelUCcTBO OJHOIIAroBbIX MeToA0B PyHre-Kyrra. MHoromaroBeie pa3HOCTHbBIE
MeTo1bl. Perienue kpaeBbixX 3aa4 Jisl ypaBHEHUM BTOPOTO TOPSIIKa.

Tema 8. Pemienne nudepeHnuaIbLHbIX YPABHEHHH B YACTHBIX IIPOM3BOJAHBIX.

Meton ceTok Ui pelleHHs CMEIIaHHOM 3aJayu Ul YpaBHEHMs MapaOoJIMYecKoro TUIa
(ypaBHEHHMs TemIonpoBogHOCTH). Pemenue 3anaun {upuxne nis ypaBHenus Jlamnnaca merogom
ceTok. Pemenne cmemanHo# 3a1a4yu Ui ypaBHEHUs THIIepOOINYECKOro TUIIa METOJJOM CETOK.

Oo0pa3oBaTe/bHbIEe TEXHOJOTHA

- TEXHOJOTHUS KOMMYHHUKATHBHOIO OOY4YCHHsI — HampaBieHa Ha (HOpMHpPOBAHHE
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH CTYAEHTOB, KOTOpas sBisieTcsa 0a30Boii, HE0OXOauMOi
JUTSI AN TAllA K COBPEMEHHBIM YCIIOBHSIM MEKKYIbTYPHONH KOMMYHUKAIIHH;

- TEXHOJIOTHs pa3HO YPOBHEBOro (AuddepeHIUpOBaHHOTO) OOyuYeHHUsT — Mpearnoaraet
OCYIIECCTBIICHUE TI03HABATEIBHON JEATEIHHOCTH CTYICHTOB C YYE€TOM WX HWHIUBUIYAIBHBIX
CIIOCOOHOCTEH, BO3MOXKHOCTEH W MHTEPECOB, MOOIIPSS UX PEaTU30BBIBATH CBOM TBOPYECKUI
MOTCHIINAAT,;

- THPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHHU - PACIIUPSIOT paMKH 00pa30BaTeILHOTO
mpolecca, MOBBINIAS €r0 MPAKTHUYECKYI0 HAMpaBIE€HHOCTh, CIOCOOCTBYIOT HHTEHCU(UKAIMH
CaMOCTOSITEIILHON pa0O0ThI YUANTUXCS U TTOBBIIICHHUIO TIO3HABATEIILHON aKTHBHOCTH.

B pamkax UKT BeizensitoTcs 2 BUAa TEXHOJIOTHIA:

- MHTEPHET-TEXHOJIOTHH — MPEIOCTABIISIOT IMUPOKUE BO3ZMOXHOCTH IS TTOMCKA WH(POPMAITUH,
pa3paboTKH HAyYHBIX U TBOPUYECKUX MPOEKTOB, BEJCHHUS HAYYHBIX UCCIIEIOBAHUM;

- TEXHOJIOTHSI WHAWBUAyaIM3allMK OOYyYeHUS — TIOMOTaeT pPEaTu30BBIBATH JIMYHOCTHO-
OPUEHTUPOBAHHBIM TOJXOJl, YYWUTHIBas WMHIWBUIYyaJdbHbIe OCOOCHHOCTH W TOTPEOHOCTH
yyaumxcs;

- TEeXHOJIOTHS OOydYeHUS B COTPYJHUYECTBE — peaju3yeT WIS B3aUMHOTO OOYYeHHS,
OCYIIECTBIISIT KaK WHINBUAYAIbHYIO, TaK M KOJUICKTUBHYIO OTBETCTBEHHOCTH 3a pCIICHUE
yu4eOHBIX U TBOPYECKHUX 33]a4, 0OCOOEHHO B c(hepe BHICTABOYHOMN AESITETLHOCTU U MPOBEICHUS
MacTep-KJIaccoB;

- TEXHOJOTHS pa3BUTHS KPUTHUYECKOTO MBIIUIEHUS — CIOCOOCTBYET (OPMUPOBAHUIO
Pa3HOCTOPOHHEH JHMYHOCTH, CIIOCOOHOW KPUTUYECKHM OTHOCUTHCS K HHGPOpMaIUU, YMEHHIO
0oTOMpaTh HH(OPMALIUIO TSI PEIICHUS TOCTABICHHOM 3a/1a4H.

Hcnosb3yemblie pecypcbl HHGPOPMANMOHHO-TETEKOMMYHUKANIMOHHOM ceTH «Internety;
HH(OpPMALMOHHBIE TEXHOJOTHH, IPOrPaMMHbIE CPeACcTBa U MHPOPMANMOHHO-CIIPABOYHbIE
CHCTEMBbI




Ha3Banue pecypca Cceblika/goctyn

DnexktponHass OuOnuoreka onnaiiH «EmguHoe okuo K | http://window.edu.ru
00pa3oBaTeIbLHBIM PECYPCAM)

«O06pazoBarenbHbIN pecypc Poccun» http://school-collection.edu.ru

denepanbHblii 00pa30BaTEIbHBINA MOPTAN: yupexaeHus, | http://www.edu.ru
nporpammsl, craniaptel, BY3b1, Tectsl EI'D, THA

®denepanbHbIi HEHTP HHPOPMAITHOHHO- http://fcior.edu.ru
obpasoBaTenbHbIX pecypcoB (PLIMOP)

Pycckas BuptyanbHast OnbaroTexa http://rvb.ru

KabuHeT pyccKoro si3plka U JINTEPaTyPhl http://ruslit.ioso.ru

HarrioHansHbIi KOPIYC PyCCKOTO SI3bIKa http://ruscorpora.ru

ExxenenenpHuK Hayku u oOpasoBanusi FOra Poccuu | http://old.rsue.ru/Academy/Archive
«AKameMus» s/Index.htm

Hayu4nast snextponnas 6ubsmnoreka «e-Libraryy» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0nbmmoreuHas cucrema [PRbooks http://www.iprbookshop.ru

DJIeKTPOHHO-CIIPABOYHAs CUCTeMa JOKYMEHTOB B cdepe | http://www.informio.ru
obpazoBanus «1HpOpMUO»

Wudopmannonno-npaBoBass cucrema «Koncynprant- | CeTeBas Bepcus, JOCTYITHA CO BCEX

TLTIOCY KOMITBIOTEPOB B KOPIIOPATHBHOM
cetu Uarl'y
DneKTpoHHO-0nOIHoTeuHast cucteMa «tOpaity» https://www.biblio-online.ru

DopMBbI TEKYHIEr0 KOHTPOJIA

TectupoBanue; MpoBepKa KOHTPOJIBHBIX paboT, ONPOC CTYACHTOB HA yYCOHBIX 3aHATHSX.

(I)opMa MPOMEKYTOYHOT0 KOHTPOJISA

OK3aMeH

Pa3zpadoruuk: / n.t.H., mpo¢. Aruesa M. T.
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