degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: Kunernueckue YpPpaBHCHUA
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)I(lJIb MnoATrOTOBKMU: HpI/IKJ'IaI[HaH MareéMaTuKa 1 I/IH(I)OpMaTI/IKa

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa aHaaM3a CUCTEM U PELICHUN

Kypc: 2
KBAJM(PUKAIMA: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.
[ToaroroBka x sk3ameny: 30 yac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2

[Iporpammy cocraBui: B.B. Benensinun, 1-p ¢us.-Mar. Hayk, npodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl aHanu3a cucteM u pewennii 19.04.2024



AHHOTANMA

Kypc 3HakoMuT mnosb3oBaresieid ¢ OCHOBHBIMM KUHETHYECKHUMHU METOAAMHU MJis aHadu3a XUMUYECKUX U
(ha30BBIX TIpEBpaIlleHU B MaKpPOCKOIIMUYECKUX CUCTeMaxX. Ha OCHOBe MOJyYCHHBIX 3HAHUH OHM OCBAaWBaIOT
BO3MOXXHOCTh COCTaBIIATh KHHETUYECKHE MOJIEH IPOIECCOB B MHOTOKOMIIOHEHTHBIX, MHOTO(ha3HBIX
CHUCTeMax M pelllaTh COOTBETCTBYIOIIHME 33aJaul aHAIUTUYECKMMHU M YHCIEHHBIMH METOJaMH, PAacliO3HaBaTh
OCOOEHHOCTH KWHETHUKUA TEeTePOTCHHBIX TMPOIECCOB, OMpPENeiaTh JHMHTHPYIOIIUE cTagud. Hacrosmas
y4eOHasi TUCIUILTMHA JIaeT TOJb30BaTeNsiM 3HAHMsI B OOJIACTH OCHOBHBIX 3aKOHOB M IOHSITUH KHHETHKH,
3HAKOMUT C OCHOBHBIMH 3KCIEPUMEHTAIBHBIMUA U TEOPETUUCCKUMU MOIXOAAMHU K OMUCAHUI0 KUHETUYECKUX
MIPOLIECCOB.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- OCBOCHHE CTy/leHTaMH (pyH/ITaMEHTaIbHBIX 3HAHUH B 00IACTH ONTHUMAIILHOTO YIIPABICHUSI CIIOKHBIMU
JTUHAMUYECKUMHU CHCTEMaMU, IMOBEJCHIE KOTOPHIX OMHCHIBaeTCs nuddepeHmanbHpIMA YpaBHEHUSIMHU
C YaCTHBIMH MPOU3BOTHBIMH, a TAK)KE O3HAKOMIICHHE C 00JaCTAMHU MPAKTHUYECKOTO MPUMEHEHUS ITUX
3HAHUIL.

33]13‘[1/[ JAUCHUIIINHBI

- (I)OpMI/IPOBaHI/Ie Y CTYACHTOB 0a30BBLIX 3HAHUKW B OOJACTH ONTHUMAJIBHOTO YOpaBJICHUA CIIOXXHBIMU
JUHAMHWYCCKHUMHU CUCTCEMAaMU,

- TpUOOpeTeHHE CTYICHTAMH HABBIKOB ITOCTAHOBKM 3aJad ONTUMH3AIMH, BO3HUKAIONIUX B
MaTeMaTH4ecKkon (pusmke;

- OBJIQICHUC CTYACHTAMU AHAJIMTUYCCKUMHU U YUCIICHHBIMHU MCTOAAaMU PCHICHUA MPUKIAJIHBIX 3aaaq
OIITUMHU3AIIMU CIIOXKHBIX CUCTCM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NuaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH pa3pabaTbiBaTh U MOJCPHU3UPOBATH
IIPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-3.3 CnocobeH HCIIOIL30BaTh MCCIENOBATEILCKUE
METOJIbI TIPU PEIICHUM HOBBIX 3a/1a4, MPUMEHSA 3HAHUS W3
pa3IuyHBIX 001acTell HayKu (TEXHUKH)

OIIK-3 CriocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U

OIIK-3.6 CmocobGeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BUBAThH u HPUMEHSTh MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHBIC,  COLMAIBHO-DKOHOMHUYECKUE U
npodeccuoHalbHbIe 3HAHMS JUIS PEIICHHs] HeCTaHIapTHBIX
3a7a4, B TOM YHCJIe B HOBOW WJIM HE3HAKOMOHW Cpele W B
MEXTUCLIUITMHAPHOM KOHTEKCTE

BBIYUCIIUTEIILHOMN TCXHUKU, YUUTLIBAA
O0COOCHHOCTH U OrpaHU4YCHUA Pa3JIMYHBIX
METOHOB PCIICHUA

OIIK-3.7 Cnocoben  paspalarbiBaTh  OpPUTHMHAJIBHBIC
QJITOPUTMBI U TPOrPaMMHBIE CPEICTBA, B TOM YHCIE C
UCTIONTb30BaHHEM COBPEMEHHBIX MHTEIUICKTYa bHBIX
TEXHOJIOTUH, JUTA peleHus MpodecCHOHANBHBIX 334

I[IK-2.1 3HaeT OCHOBBI  HAy4YHO-HCCIIEIOBATEIHCKOM
JEATeIILHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(OUN U METOJIOIIOTHU HAYKH;
3HAHHEM METOJIOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[1K-2 [TorumaeT 1 ciocobeH NPUMEHUTH B
Hay4HO-UCCIEN0BATEIbCKON U NPUKIaJHON
NEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUSI, COBPEMEHHbIH

[IK-2.2 YMeeT NMpUMEHATH MONy4YEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUH WH(POpMALUU H
pemarb CTaHIApPTHBIE  3a/aud B COOCTBEHHOM
HAy4HO-HCCIIEA0BATEILCKOM eI TENbHOCTH




MalCmaln1CurKrMn alllidpal 1 aJllUprimbl,
COBPEMEHHEBIE
MH()OPMALMOHHO-KOMMYHHKAI[HOHHBIE
TEXHOJIOTUHU

[1K-2.4 Bnageer MeTonaMy U alropuTMaMH pelIeHUs 3a1a4y
uupoBoil 00pabOTKM CHUTHAJIOB, WCIOJNB30BAHUS CETH
Wurepner, aQHHOTUPOBAHUS, pedepupoBanus,
OoubnmorpaduyecKoro MOUCKa, OMBIT PabOThl ¢ HAYYHBIMHU
UCTOYHUKAMHU

[IK-2.3 Nwmeer MIPaKTUYEeCKUN
HAy4YHO-HCCIIECAOBATENIbCKON  JIEATEIBHOCTH B
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX TEXHOJIOT Ui

OIIBIT
oOnact

I1IK-3 Bnaneer HaBbIKaMHU y4acTHs B HAy4HBIX
TMCKYCCHUSIX, BHICTYTUICHUS C COOOICHUAMH U
JOKJIaJIaMU YCTHOTO, MINCBMEHHOTO H
BUPTYaJIbHOI'O (pa3MelleHHE B
WH(POPMALIMOHHBIX CETSX) XapakTepa,
MPEACTaBICHNS MaTePHAJIOB COOCTBEHHBIX
HCCIe0BaHUI

[IK-3.1 3HaeT OCHOBBI BEJEHUS HAYYHAHCKYCCUU W
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[MK-3.2 Ymeer BecTH KOPPEKTHYIO JHMCKYCCHIO B 00JacTH
WH(POPMALIMOHHBIX TEXHOJOTWM 3aJaBaTh BOIPOCH U
OTBEYaTh Ha IIOCTABJIIEHHbIE BOIIPOCHI M0 TEME HAy4HOU
pabotbl

[IK-3.3 MMeerT mpakTHYECKUH OMBIT Y4YacTHsl B Hay4HBIX
CTyI€HYECKHX KOH(EepeHUUSAX, OYHBIX, BUPTYAJIbHBIX,
3a0UHBIX OOCYXIEHHUSIX Hay4YHbIX MpoOiieM B o0jactu
MH()OPMAIMOHHBIX TEXHOJIOTHl

IIK-1 I'0TOB K BK/IIOYEHUIO B
npodeccruoHaIbHOE COOOIIECTBO; CIIOCOOCH
MPOBOJUTH T10J] HAYYHBIM PYKOBOJICTBOM
JIOKQJIBHEIE UCCIIENOBAHUSA HA OCHOBE
CYIIECTBYIOIIUX METOIOB B KOHKPETHOM
obyacTy Mpo(heCCUOHATBHOMN IEATEILHOCTH

[MK-1.1 3HaeT TPUHIUNBI MOCTPOCHHUS HAYYHOH pPabOTHI,
Merogsl cOopa W aHanM3a TIOJMyYEHHOTO MaTepHalia,
CIOCOOBI apryMEHTAlluy; BIAJECT HABBIKAMH IIOATOTOBKU
Hay4yHbIX  0030poB,  myOinukanuii,  pedepatoB  H
oubnuorpaduil Mo TEMaTWKe MPOBOJAMMEBIX HCCIICAOBAHUIMA
Ha PYCCKOM M aHIJIMICKOM SI3BIKE

[IK-1.2 Ymeer pemarp Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
HIPOrpaMMHOTO O0ecHedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIMKON

[IK-1.3 Hmeer mnpakTU4EeCKUH ONBIT BBICTYIUIEHUA H
HAyYHOW apryMeHTalUy NP aHaiu3e OOheKTa HAyYHOU M
npo¢ecCHOHANBHON e TeNbHOCTH

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

- MCCTO 1 POJIb O6H_II/IX BOIIPOCOB HAYKU B HAYYHBIX UCCIICAOBAHUAX
- COBPECMCHHBLIC HpO6JIeMI>I TCOPUU ONITUMU3ALNU CIIOKHBIX JTUHAMUYCCKUX CUCTEM,

- OCHOBHBIC COBPCMCHHLIC MCTO/bI

CHCTEMaMHU;

- HOBeHIIIMe OTKPBITHA B CCTCCTBO3HAHUU,

peuicHrud 3a4a4 ONTHUMAJIBHOI'O YIIPABJIICHUA CJIOXKXKHBIMHA

- IOCTAHOBKY Ipo0iieM (pU3MKO-MaTeMaTHYeCKOT0 U KOMITBIOTEPHOTO MOACTHPOBAHMS;
- 0 B3aUMOCBSI34X U (yHIaMEHTAJILHOM €MHCTBE €CTECTBECHHBIX HayK.

YMETB:

- 3((EeKTUBHO HCIOJIB30BATh HA MPAKTUKE TEOPETUUECKNE KOMIIOHEHTHI HAYKU: MOHATHSA, CYKICHUS,

YMO3aKJIKOYCHHNA, 3aKOHBI;

- IPEJICTaBUTh [ITaHOPAMy YHUBEPCAIbHBIX METOOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;
- HCTIOJIB30BATh COBPEMEHHYIO BBIUHUCIUTENBHYIO TEXHUKY;
- alcTparupoBaTbCs OT HECYIIECTBEHHBIX BIUSHUN IPHU MOJCIUPOBAHUM PEAIBHBIX (H3HMUECKUX

CUTYALUii;

- INITAaHUPOBATh OITUMAJIbHOC IMTPOBECACHUC BBIYHCIIUTCIIBHOTO 3KCIEPUMCEHTA.

BJIAJIETD:

- INTaHUPOBAHUCM, IIOCTaHOBKOU 1 O6pa6OTKOI71 PE3YIBTATOB BHIYHUCIIUTCIIBHOI'O SKCIICPUMCHTA,

- HAy4HOW KapTUHOU MUpa;

- MCTOAAMH MATCMATHUYCCKOTO MOJACINPOBAHUS CIIOKHBIX CUCTCM U YIIPABJICHUSA OTUMHU CUCTCMAMMU.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 VYpaBHEHUS XUMHYECKOW KHHETUKUA H 6 3
H-reopema. Bo3pacranue s3HTpOnuMu.
) JluckpeTHble MOzIeNn ypaBHEHUS 3 3
bonpumana.
3 KBaHTOBBIE KMHETHYECKHE YpPaBHEHUS U ] ]
KBaHTOBAsl SHTPOIHSL.
4 PeakTuBHBIE ~ KOHTPpEAKTHBHBIC U 3 6
XEMOPEaKTUBHBIC CHIIBI.
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 3 (Ocennuii)
1. ¥YpaBHeHUs xuMuueckol kuHeTHKU 1 H-Teopema. Bo3pactanue sHTponun.
Knaccudukanuss ypaBHeHMH XHMHUYeCKOM KuHETHKW. JIuHeliHble ypaBHeHHs U MapKoBCKHe
IIPOLIECCHI.
VYpaBHenue JInyBwiuis U dHTponus. BpeMeHHble cpelHUEe COBIIANAIOT C 3KCTpemMainsiMu bonbpLmMana.
®a3bl u ancam6au ['n66ca.

2. JIuckpeTHbIe MOJENH YpaBHEHUs bonbiimaHa.

Pa3pe)KCHHLII>i ras. YPaBHeHI/Ie BOJ'ILLIMaHa u Hp06J'ICMBI BbIBOJA I'a30JMHAMHYCCKHUX ypaBHeHI/II\/’I.
JluneiiHbIe HWHBApPUAHTBI U pPaBHOBCCHUC. MO,I[GJ'II/I JJI cMecel ra3os.

3. KBaHTOBBIC KHHETHYCCKHE YPAaBHCHUA U KBAHTOBAA DOHTPOIINA.

CooTBeTCTBHE KBAaHTOBBIE T'aMUJIBTOHHMAHBI - KHHETHYECKHWE YypaBHeHus. J[lanpHoneicTBue wu
ypaBHeHMs Tuna Biacosa. [1na3ma u rpaBuTanysi.

4. PeakTHBHBIC KOHTPPEAKTHBHBIC U XEMOPEAKTUBHBIC CHIIBI.
dotodopes, anexTpodopes, ropeHne, Karaau3aropbl U MarHUTOQopes.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Heobxoanmoe 000pyaoBaHue UIss NPAKTHYSCKUX 3aHATHIA: ayANTOPHUS, TOCKA, KOMIBIOTEP U
MYJIBTUMETUIHOE 000pyI0BaHue (ITPOEKTOP).

OOecnieueHre CaMOCTOSTEIBHON pabOThI: PEKOMEHIOBaHHBIE B KA4ECTBE OCHOBHOM JINTEPATYPhI
y4eOHbIe mocoousl.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI




OcHoBHas nuTeparypa

1. Jleknuu o Teopun razoB [Tekcr] / JI. Bonbuman ; mep. ¢ HeMm. mox pea. b. W. laBsinoBa .— M. :
T'ocrexuznar, 1953 .— 554 c.

JomnonHutenbpHas auTeparypa

1. BBeneHne B COBpeMEHHYIO KUHETHUECKYI0 Teoputo [Tekct] : kypc nekuuii / P. O. 3aiiueB .— M. :
KomKmnura, 2006, 2007 .— 480 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPpOrpaMMHOIo odecredyeHust
¥ HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Heobxomumoe nporpammuoe obecniedenne: OC Windows, Microsoft Office.
9. MeTonuueckue yKazanus 1J1s 00y4al0IUXCs 110 0CBOSHHIO TUCIMILTHHBI (MOTYJIsT)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIWM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbIL, JOJAKEH HAYUYUTHCS IPUMEHSTh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3YIbTATC HU3YUCHUSA AUCHUIUIMHBI CTYACHT JOJIKCH 3HAThb OCHOBHBLIC OIIPCACIICHUSA, IMOHATHA,
AKCUOMBI, aJITOPUTMBI.

YcnemHoOe 0CBOCHHE Kypca TpeOyeT HanpsKEHHOW caMOCTOATEILHOU padoThI CTy/leHTa. B mporpamme
Kypca TIpUBEJICHO MHUHUMAILHO HEOOXomMMoe Bpemsl Juis pabdoThl CTyleHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— UTCHUC U KOHCIICKTUPOBAHUC peKOMeH,E[OBaHHOI\/’I JINTCPATypPbI;

— mpopaboTKy ydeOHOro Mmarepuaina (1o yuyeOHOW M HaydyHOU JIMUTEpaType), MOJATOTOBKY OTBETOB Ha
BOINIPOCHI, TPEJHA3HAYCHHBIX [UII CAMOCTOATEIIFHOTO HW3Y4YEHHUs, J0Ka3aTelIbCTBO OTICIBHBIX
YTBEPKIECHUMN, CBOICTB;

— MOJTOTOBKY K AK3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENLHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllUN.

Jluteparypa 1151 caMOCTOSTENTBHON paOOTHI:
1. Benensnun B. B. Kunetnueckne ypaBHeHus boneniMana u Bmacosa. - M.: @usmariut. 2001.
2.Teopus ontumanbHbIX a3poaunHamuueckux ¢opm / [log pen. A. Muene. - M.: Mup, 1969. 508 c.

3. IImsirnesckuii 10./1. Hekotopeie BapuannoHHble 3aqa4un razoBoi nuHamuku. - M.: BL[ AH CCCP,
1963. 142 c.

4. Kpaiiko A.H. BapuanuonHnsie 3agaun ra3oBoit tuHamuku. - M.: Hayka, 1979. 447 c.
5. YepHoycbko @.JI., bannuyk H.B. Bapuanuonssie 3a1aun MexaHuky v ynpasieHus. - M.: Hay-ka,

1973.
6. IImeirnesckuii 10./1. Hekoropeie BapuannoHHsle 3aa4un razoBoi nuHamuku. - M.: BL AH CCCP,
1963. 142 c.

7. JI. Bonbuman M36pannsie Tpynsl. M., Hayka, 1984.
8. B.B.Benensnun. Kuneruueckas teopust no Makcsesy, boiasimany n Bnacosy. M.MI'OY.2005.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa aHaaM3a CUCTEM U PELICHUN

Kypc: 2

KBaJIH(UKALUS: MarucTp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3paborunk: B.B. Benensinun, 1-p ¢us.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 CniocoOeH BRIOMpPATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH HH)OPMATUKH U
BBIYMCIIMTEIIbHOW TEXHUKH, YUYUTHIBAS
O0COOCHHOCTH U OTPaHUUCHUS Pa3TMYHBIX
METOJIOB PEIICHUSI

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobeH pa3pabaTbiBaTh U MOJECPHU3UPOBATH
IPOrpaMMHOE u anmnapaTHoe obecrieueHne
WH(POPMALIMOHHBIX U aBTOMaTU3UPOBAHHBIX CUCTEM

OIIK-3.3 CnocobeH HCIIOIL30BaTh MCCIEN0BATEILCKUE
METOJIbI TIPU PEIICHUHM HOBBIX 3a/1a4, MPUMEHSS 3HAHUS W3
pa3IuyHBIX 001acTell HayKu (TEXHHUKH)

OIIK-3.6 CmocobGeH  caMOCTOATENBbHO  MPHOOpETaTh,
pa3BUBAThH u HPUMEHSTh MaTeMaTHYeCcKHe,
€CTeCTBCHHOHAyYHBIC,  COLMAILHO-DKOHOMHYECKUE U

npodeccuoHabHbIe 3HAHUS /ISl PEIeHUs] HeCTaHAapTHBIX
3a/a4, B TOM 4YHCIE B HOBOM WJIM HE3HAaKOMOW cpelie W B
MEXIUCLUITIMHAPHOM KOHTEKCTE

OIIK-3.7 CnocobGen  pa3palarbiBaTh  OpPUTHHAJIbHBIC
AJITOPUTMBI U TIPOrPaMMHBIE CpPEICTBA, B TOM YHCIE C
UCTIONTb30BaHHEM COBPEMEHHBIX MHTEIUICKTYa bHBIX
TEXHOJIOTUH, U peleHus MpodecCHOHANBHBIX 3a1a4

[1K-2 [TorumaeT 1 cnocobeH NPUMEHUTH B
Hay4HO-UCCJEN0BATEIbCKON U NPUKIaJHON
JEATENBHOCTH OCHOBHBIE 3aKOHBI
€CTECTBO3HAHUS, COBPEMEHHbII
MaTeMaTU4YEeCKUI anmnapar U alfOPUTMBI,
COBpPEMEHHbIE
WH(POPMALOHHO-KOMMYHHKAIIOHHbIE
TEXHOJIOTUH

I[IK-2.1 3naeT OCHOBBI  HAy4YHO-HCCIIEOBATEIbCKOM
JEATeIIFHOCTH B 00JacTH WH(OPMAIIMOHHBIX TEXHOJIOTHH,
BJIaJIe€T 3HAHUEM OCHOB (PHIIOCO(MUN U METOJIOIOTHU HAYKH;
3HAHHEM METO/IOB HAyYHBIX MCCIIEOBAaHHMI M HABBIKAMH HX
MPOBEICHUS

[IK-2.2 YMeeT nmpUMEHATH MONy4YEHHBIE 3HAHUS B 00JacTh
($yHIaMEeHTaIbHBIX HAYYHBIX OCHOB TEOPUHU WH(POpMALUU H
pemarb CTaHIApTHBIE  3a/auHl B COOCTBEHHOM
HAy4YHO-HCCIIEA0BATEILCKOM eI TENFHOCTH

[1K-2.4 Bnageet MeToAaMu U alropuTMaMu pELICHUS 3a/1a4
uppoBoii 00pabOTKM CHTHAIIOB, WCIONB30BAHUS CETU
UnTrepner, AHHOTHPOBAHUS, pedepupoBanus,
oubnmorpaduyecKoro MOWCKa, OMBIT PabOThl ¢ HAYYHBIMU
HUCTOYHUKAMHU

[IK-2.3 Nwmeer MIPaKTU4YECKUN
Hay4HO-UCCJIEZOBATEIbCKON  EATEIIbHOCTH B
WH(POPMALOHHO-KOMMYHHUKALMOHHBIX TEXHOJIOTUI

OIIBIT
oOact

[1IK-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaZlaMU YCTHOT'O, IMCbMEHHOI0 U
BHUPTYaJILHOTO (pa3MelecHHE B
MH(OPMALIMOHHBIX CETAX) XapakTepa,
MPECTABICHHUS MaTePHaloB COOCTBEHHBIX
HCCIEeI0BaHUI

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHMCKYCCHIO B 00JacTu
MH(QOPMAIIMOHHBIX TEXHOJIOTFM 3a7aBaTh BOIPOCHl U
OTBEYaTb HA IIOCTABJICHHBIE BOIIPOCHI IO TEME HAay4YHOHU
paboThI

[IK-3.3 MmMeer mpakTHYECKUH OMBIT Y4YacTHsl B HAay4HBIX
CTyICHYECKUX KOH(EpPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOieM B o001acTu
MH(POPMAIIMOHHBIX TEXHOJIOTHIA

[TIK-1 T'0TOB K BKJIFOUEHHUIO B
npodeccuoHaIbHOE COOOIIECTBO; CIIOCOOEH

[IK-1.1 3HaeT ONpUHOUNBI MOCTPOCHHUS HAYYHOM pPaOOTHI,
MeTroasl cOopa W aHamm3a IOJMYYEHHOTO MaTepualia,
CHocoObl apryMEeHTalWu; BiaJleeT HaBbIKAMH HOATOTOBKH
Hay4YHbIX  0030poB,  mNyOnukanmuii,  pedeparoB  u
oubnuorpadguii Mo TEMaTWke MPOBOAMMBIX HCCIICAOBAHHUM
Ha PYyCCKOM U aHIVIMHCKOM SI3bIKE




LIPOBOAMTD 110 HAYYHbIM PYKOBOACTBOM
JIOKaJIbHBIC UCCJIEIOBAHUS HA OCHOBE
CYIIECTBYIOIINX METOOB B KOHKPETHOMH
o0mactu mpodeccruoHaIbHON NesTENBHOCTH

[IK-1.2 VYmeer pemars Hay4YHbIE 33Ja4d C TOHUMaHHEM
CYLIECTBYIOIIUX TMOAXOAOB K BEpUPHUKALMKU MOAETEH
IPOrpaMMHOTO O0ecHedeHus B CBA3M C IOCTaBJICHHOM
LENBIO U B COOTBETCTBUH C BRIOPAHHOW METOIUKON

[IK-1.3 Hmeer mnpakTU4EeCKUH ONBIT BBICTYIUIECHUA H
HAyYHOW apryMeHTalUy MpH aHaiu3e OOheKTa HAyYHOH M
npo¢ecCHOHANIBHON eI TeNbHOCTH

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare nzyuenus aucuuiuinHbl « KnHetnueckne ypaBHeHUs» 00ydaromuiics JOJKeH:

3HATh:
- MECTO U POJIb OOIMX BOIPOCOB HAYKH B HAYYHBIX UCCIICTOBAHMSIX;
- COBpEeMEHHbIE MTPOOIEMBbI TEOPHH ONITUMHU3AINH CIIOKHBIX TUHAMUYECKUX CHCTEM;
- OCHOBHBIE COBPEMEHHBIE METOJbl PEIIECHHA 33ad ONTHMAJbHOTO YINPABIEHUS CIOXHBIMH
cucTeMamy;
- HOBEHIINE OTKPBITUS B €CTECTBO3HAHNU;
- IOCTAHOBKY Ipo0iieM (pU3MKO-MaTeMaTHYeCKOT0 U KOMITBIOTEPHOTO MOACTHPOBAHMS;
- 0 B3aUMOCBA3SIX U (PyHIaMEHTAIbHOM €IMHCTBE €CTECTBEHHBIX HayK.
yMeTh:
- 3((EeKTUBHO HCIOJIB30BATh HA MPAKTUKE TEOPETUYECKNE KOMIIOHEHTHI HAYKU: MOHATHA, CY)KICHUS,
YMO3aKJIIO4YEHNs, 3aKOHBI;
- IPEJICTAaBUTh [ITaHOPaMy YHUBEPCAIbHBIX METOIOB U 3aKOHOB COBPEMEHHOIO €CTECTBO3HAHUS;
- HCTIOJIB30BATh COBPEMEHHYIO BBIUHUCIUTENBHYIO TEXHUKY;
- a0cTparupoBaTbCs OT HECYIIECTBEHHBIX BIUSHUN IPHU MOJCTUPOBAHUM PEAIBHBIX (H3HMUECKUX
CUTYALUii;
- IJIJAHUPOBAaTh ONTUMAJILHOE NIPOBEJCHNUE BBIYMCIUTEIbHOIO KCIIEPUMEHTA.
BJIaJeTh:
- IJTAHUPOBAaHUEM, IOCTAaHOBKOH 1 00pabOTKON PE3yabTaTOB BEIYUCIUTELHOTO SKCTIEPUMEHTA;
- HAy4HOW KapTUHOU MUpa;
- METOJIaMH MaTeMaTHYECKOTO MOJEIUPOBAHMS CIOKHBIX CUCTEM M YIPABIEHUS 3THMH CUCTEMAaMHU.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enpl0 KOHTPOJS OCBOCHHS OOYYaIONUMUCS y4eOHOTO Marepualia MPOBOAUTCS YCTHBHIM OMpPOC B
HayaJie 3aHsATHs WIN B KOHLE 3aHATUS 110 IPOUJIEHHON TEME.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. VYpaBHeHMs XxuMnudyeckod KMHETHKN U H-Teopema. Bospacrtanue sHTponuu.
2. Knaccugukanus ypaBHEHUI XUMHUUECKOH KHHETHKH.
3. JIuHeliHbIE ypaBHEHUS 1 MapKOBCKHE TIPOLECCHI.

4. VYpauenue JInyBHIIA U SHTpONHS. BpeMeHHbIE CpeHIe COBNANAIOT ¢ IKCTpeMaisMu bonbiMaHa.
®da3el 1 ancamOiau ['ndOca.

HuckperHsle Mozenu ypaBHeHus bonbnmana.
Paspesxennslii ra3. YpaBHenue bonbiiMana u ipo0iieMbl BEIBOA Ta30IMHAMUYECKUX YPaBHEHUH.
JIuHeliHbIe MHBAPUAHTHI U PABHOBECHE.

® N

Mogenu a1 cMeceli ra3os.

9. KBaHTOBBIE KHHETHUYECKHE YPABHEHHS U KBAHTOBAsI DHTPOIIHSI.

10. CooTBeTcTBHE KBAHTOBBIE TAMUJIETOHUAHBI - KHHETUYECKHUE YPAaBHEHHUS.
11. JanpHOAEHCTBHE U ypaBHeHUd Tuna Biacosa. [1nasma u rpaButanms.

12. PeakTuBHBIC KOHTPPEAaKTHBHbIE M XeMopeakTHBHbIe cuibl. Dotodopes, anexkrpodopes, ropenue,
KaTaJM3aTopbl 1 MarHUTO(hope3.

[TpumepHsbIil nepedeHb OUIETOB:




buner 1
1. PaspexenHsblii ra3. YpaBHenue bonbiiMana 1 mpo0ieMbl BBIBOJIA Ta30IMHAMHYECKUAX YPaBHEHHH.
2. JluHeiiHbIe MHBAPUAHTHI U PABHOBECHE.

buner 2
1. JanbHonelcTBrE U ypaBHeHus THna Bnacosa. [1nasma u rpaButanus.
2. PeakTuBHbBIE KOHTPPEAKTUBHBIE U XEMOPEAKTUBHBIE CHIIBI.

Kpurepun onennBanus
Onenka ommuuHo 10 OamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEOHOH MNpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha MPAKTHUKE TPH PELICHNU KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka ommMyHO 8§ OaysioB - BBICTABIIIETCA CTYACHTY, II0Ka3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHeHKa XOopouro 7 0aaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCPUAJI, TPAMOTHO H I10
CylIeCTBY H3JIara€t €ro, ymMecT MNPUMCHATH IIOJYYCHHBIC 3HAHHSA Ha MNPAKTHUKE, HO HCAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThL.

Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYILLECTBY M3JaraeT ero, yMeeT MPUMEHATh MTOJyYeHHbIE 3HAHNS Ha MPAaKTHKE, HO JOIYCKAeT B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

OHeHKa XOopouro 5 0amaoB - BEICTABIISACTCS CTYACHTY, €CJIM OH B OCHOBHOM 3HACT MAaTrcpuraji, rpaMOTHO
1 0 CYHECTBY H3JIara€T €ro, yMeCT IMPUMCEHATDL MOJTYUYCHHBIC 3HAHUS Ha IIPAKTHUKE, HO JOIYCKAC€T B
OTBCTC WJIM B PCUICHUHU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

Onenka ynoBieTBOpuTenbHO 4 Oaiia - BBICTABISIETCS CTYACHTY, MOKa3aBIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapylLIeHHs JJOTUYECKOW MOCIIEA0BATENBHOCTH B U3JI0KEHHH ITPOrPaMMHOIO MaTepHasa, HO MPU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.

OreHka yHIOBIETBOPUTENBHO 3 Oaia - BBICTABISCTCS CTYACHTY, MOKa3aBIIeMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynupoBKax 0a30BbIX HOHSTHH,
HapyLICHUS JIOTHYECKOW IOCIEeI0BAaTEeIbHOCTH B H3JIOKEHUH IPOTPaMMHOIO Marepuania, ciabo
BJIaJICET OCHOBHBIMH pa3zieiaMu yueOHO MporpaMMbl, HEOOXOAMMBIMHU ISl TAJIbHEHIIEro 00y4YeHus U
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.

OneHka HeyIOBIETBOPUTENIBHO 2 0ajuia - BBICTABISIETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl IUCHMIUIMHBI, JAOIyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
TUIIOBBIX 3a]ay.



OueHka HEYIOBIETBOPUTENbHO 1 0aim - BBICTABISAETCS CTYIEHTY, KOTOPBI HE 3HAeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems mpoBeneHust 3k3aMeHa 0OydaromIMecss MOTYT IOJIb30BaThCS MPOrPaMMON JUCHMIUINHBI, a
TaKKe CIIPaBOYHOM JIUTEPATypOM, BEIYUCIUTEIbHON TEXHUKOM.



