MHHHUCTEPCTBO HAVKH U BBICLLIET'O OBPA3OBAHNS POCCUIICKON
OEJIEPALINN
denepanbHOE rOCYAapPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHE BBICIIETO
oOpazoBaHus
«CAHKT-TIETEPBYPI'CKUIA FOCYI[APCTBEHHBIﬁ YHUBEPCUTET
ADPOKOCMUYECKOI'O I[TPUBOPOCTPOEHU S»

Kadempa Nol3

«YTBEPXIAIO»
PyKOBO)II/ITeHI) HaHpaBJ’IeHI/Iﬂ
0., K. T.H., JIOII.

@IJKHOCTB, Y4. CTEIEHb, 3BaHHE)

B.K. ITornomapes

(moxmuce)

«29» wmas 2023,

PABOYAA ITPOTPAMMA JUCIHUITJIMHBI

«MeToabl TeOPpUM (PUJIBTPALMHE B 32]a4aX HABUTALUYU U YIIPABJIEHUS»

(Ha3BaHue TUCHUTUIMHBI)

Kon nanpasnenus 24.04.02
Hanmenosanue Cucrembl ynpaBieHUs ABHKEHUEM U HaBUTallus
HaIpaBJICHUS
HaumenoBauue [IpuOOpHI U CHCTEMBI OPHEHTAIIMH, CTA0MIIN3AIMH 1
HaIPaBJICHHOCTH HAaBUTallUA
dopma o0ydeHus ouHasd

Cankr-IlerepOypr 2023 1.



JIuct cornacoBanus pabodei MporpaMMbl AUCHUILIIMHBI

I[Iporpammy coctaBui(a) -

e
1011.,K.(.M.H., 0L, e A. A. JlezoBa
JAOJDKHOCTbB, y4. CTCIIE€Hb, 3BAHUC HO%CB, Jjara WHHUIHAJIbI, CbaMI/[J'H/[ﬂ
[Tporpamma ogo0peHa Ha 3acemanuu kadeapsr Ne 13
«29» wmas 2023 r, mpoTokos Ne 9
3aBemyromnuii kapeapoit Ne 13
JTOIL.,K.T.H.,TOII. B H.A. OBunHHHKOBA
JIOJDKHOCTB, y4. CTENEHb, 3BaHNE MOJINMCH, 1aTa MHUIMANBI, (paMUINs
OtserctBennblii 3a OIT 24.04.02(01)
JIO11.,K.T.H.,JIOII. B.K. ITonomapeB

-

JOJDKHOCTB, Y4. CTCIICHDb, 3BAHUC ﬂOHHI/ICL, Jara WHUIMAJIbI, (l)aMI/IJ'II/IH

3amectuTenb qupekTopa HHCTUTyTa (pakynsreta) Ne 1 mo metoauueckoit padore

Cr. npenoiaBatenb B.E. Taparyn

JOJDKHOCTD, y4. CTCIIE€Hb, 3BAHNUE HOZ[HI/ICB\, {aTa WHHUIHAJbI, (IJH,MI/IJ'II/IX



AHHOTAIMA

Hucuumuimaa «Metonsl Teopur GHIBTPAMK B 33/Ja4aX HABUTAMA M YIPABICHHS»
BXOJIMT B 00pa30BaTEIbHYIO MPOTPAMMY BBICIIEI0 0Opa30BaHUsI 110 HANIPABICHHUIO TTOATOTOBKH/
cnenuanbHocTH 24.04.02 «CucreMbl ynpaBiaeHUs IBUKEHUEM M HAaBUTAlUs» HaIllPaBICHHOCTH
«[TpuGops! U cUCTEMBbI OpPUEHTANNY, CTAOWIM3AMY W HABUTALMI». J\MCIUIUIMHA peann3yeTcs
Kaenpoii «Nel3».

JucuuiuivHa HaeneHa Ha (GOpMHUPOBAHKE Y BBIMTYCKHUKA CJIETYIOIUX KOMITETEHIIHIA

VYK-1 «CrnocoOeH oOcylecTBIsATh KPUTUYECKUH aHalu3 MpOOJIEMHBIX CHUTyallMil Ha
OCHOBE CUCTEMHOTI'0 M0/IX0/1a, BbIpabaThIBaTh CTPATErUI0 AEUCTBUID»

[IK-1 «Crnocoben ¢opMupoBaTh HOBBIE HANpPABJICHUS HAYyYHBIX HCCIEAOBAHUU U
OTIBITHO- KOHCTPYKTOPCKHX pa3paboTok». CozepkaHWe TUCHMIUIMHBI OXBAaTHIBAET KPYT
BOIIPOCOB, CBA3aHHBIX C MeETOJaMH 0OpabOTKM HH(pOpMAIMM B CUCTEMaX HaBHUraluud H
VIIpaBJICHUS JIBIKECHHEM.

[IperoraBanue TUCHMILIMHBI TPEIyCMaTpUBaeT CIleAyromue (OpMbl OpTaHU3AIIH
ydeOHOrOo  Tpoliecca:  JIGKIMH, JabopaTopHble  pabOThI, TPAKTUYECKHUE  3aHATHS,
CaMOCTOSsITENIbHAS paboTa CTYACHTA, KOHCYIBTAIUH.

[IporpamMmoii NUCIHMIUTHHBI MPETYCMOTPEHBI CIIEAYIOIINAE BUABI KOHTPOJISL: TEKYIIHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAs aTTecTalus B (popMe IK3aMEHa.

OO6mIast TpyI0EMKOCTh OCBOCHHMSI AMCIIUIUTUHBI COCTaBIIET 6 3a4eTHBIX €IUHUIBI, 216
4acoB.

SI3bIK 00yUYeHUS 10 AUCITUTIIMHE KPYCCKUII».



1. IlepedeHb MIIAHUPYEMBIX Pe3y/JIbTATOB 00y4eHHS MO JUCHMILINHE

1.1. Iesu npenogaBaHus AUCHUILIHHBI

Pa3BuTHe cTyJneHTaMM HaBBIKOB aHaliM3a U CHHTE3a aJIrOPUTMOB 0OpabOTKHM HH(OpMAlUU B
CUCTEMax HAaBHUIAllMM W YIPABICHUs, IPEAOCTABICHUE BO3MOKHOCTH CTYACHTAM pPa3BUTh U
IIPOJIEMOHCTPUPOBATh HABBIKM B 00JaCTM MPOEKTUPOBAHMS HABUTAIIMOHHBIX CHCTEM U
KOMIUIEKCOB.

1.2. lucumiuinia BXOJUT B COCTaB 4YacTH, (OPMHPYEMOHl ydacTHHUKaMH 0Opa30BaTEIbHBIX
OTHOIIEHMH, 00pa30BaTenbHOM MporpamMmMsl Beiciero oopasosanus (ganee — OI1 BO).

1.3.HepequL IJIAHUPYEMBIX pE3yJIbTaTOB Oﬁy‘lel-[l/lﬂ no JTMCHUIIJIMHE, COOTHECCHHBIX C
INIAHUPYEMBIMHU peE3yjJbTaTaMHU 0CBOCHUS 06pa30BaTeJ’le0]7[ NnmporpaMmmabIl

B pesynbraTe u3ydeHUs AUCUUIUIMHBI OOydarolmuiics JOJDKEH 00JaJaTh CleIyoIUMU
KOMIETSHIIUSIMU WM UX YacTaMH. KoMIEeTeHIIMN 1 MHAUKATOPHI UX JOCTHKEHUS TIPUBEICHBI B

Tabmuie 1.

Tabmuma 1 — [lepeyeHs KOMIIETEHIIMI ¥ HHIUKATOPOB UX JTOCTHKEHUS

Kareropwus (rpymma) Kon u Ko n HanMeHoOBaHNE MHIUKATOPA JTOCTHKEHUS
HaMEHOBaHHE
KOMIIETEHIIUHA KOMITIETEHIINHA
KOMIIETEHIIUHA
VYK-1.3.2 31ath unupoBbIe peCypCHl,
WHCTPYMEHTHI U CEPBUCHI JIJIS1 PEIICHUS
3amay/mpo0seM mpodeccuoOHaAITEHON
VK-1 Criocoben P pog
OCVILECTRIIATE JESITENLHOCTH
ym . VK-1.V.1 ymerb uckath HY>KHbIE UCTOYHUKH
KPUTHYECKHUI aHAJIN3
pOGIEMHBIX nH(opMaIu; BOCIIPUHUMATD, aHAJTM3UPOBATH,
YHuBepcanbHbIe N COXpaHsATh U NepeaaBaTh HHPOpPMAITHIO ¢
CUTYaIIMi Ha OCHOBE
KOMIIETEHI[UHU WCIT0JIh30BaHNEM IIU(PPOBBIX CPEICTB;
CHUCTEMHOTIO . N
HOXOMA BBIPa0ATHIBATh CTPATETHIO JCHCTBUN TSI
’ penieHust MpoOJIEMHON CUTYaIluu
BBIPaOaTHIBATh
" . | YK-1.B.2 B1aneTs HaBBIKAMH HCIIOJIE30BaHUS
CTPATEeTHIO ICUCTBUI
AITOPUTMOB U IIUGPOBBIX CPEJICTB,
MpeHa3HAYCHHBIX I aHaIM3a HHOPMALH |
JTAHHBIX
I1IK-1 Crnocoben [1K-1.3.1 3HaTh COBpEMEHHBIE TEHACHIIUH
(hopMUpOBaTh HOBBIC | Pa3BUTHS MPUOOPOB U CHUCTEM OPHCHTAIIHH,
HaIpaBJICHUS CTa0MIM3allMy U HaBUTallMH JIETAaTEIbHBIX
[IpodeccronanbHbie | HAYYHBIX armapaToB U TEXHUKH B IIEJIOM
KOMIIETEHIINU HUCCIENOBAHUN U [1IK-1.V¥.1 ymeTp Ha OCHOBE HOBBIX 3HAHU
OIIBITHO- dbopMUpOBaTH HOBBIE HATIPABIIEHUS HAYYHBIX
KOHCTPYKTOPCKHUX MCCJIEI0BaHUM U ONBITHO-KOHCTPYKTOPCKUX
pa3paboTok pa3paboTok

2. Mecto nucuunjauHbl B cTpykrype OIl
JucuuruinHa Oa3upyeTcsi Ha 3HAHUAX, paHee NPUOOPETEHHBIX CTYACHTaMHU IpH H3y4eHUU

CJICAYIOIUX JUCIUTIIINH:

«TeOpI/IH BCpOﬂTHOCTCﬁ U MareéMaTu4decKasi CTaTUCTUKA,

«ABTOME[TI/IBEU_II/IH MH>XCHCPHBIX PaCYCTOBY,

«Cucrembl CTa6I/IJ'II/I3aI_[I/II/I, OpPMCHTAILlMM U HaBUT AL,




«O06paboTKa HABUTAITMOHHON HH(DOPMAITIID.

3HaHI/ISI, MOJIYYCHHBIC TIIpU H3YUYCHHM MaTcpurajia ﬂaHHOﬁ JUCHUIIIIMHBI,

CaMOCTOSITEJIBHOE 3HAYCHHE, TaK U UCIIOJIb3YIOTCS IIPU U3YYCHUU JPYTUX JUCLUILINH!

((I/IHTerI/IpOBaHHbIC CHUCTCMbI OpUCHTAIU U HAaBUT'AlITUN»,

«CHYTHI/IKOBI)IG HaBUT'allTUOHHBIC CUCTCMBI».

3. O0beM M TPY10eMKOCTh AUCIHUTLINHBI
Jlanuble 00 0011eM 00beMe AUCUUIIMHBL, TPYJOEMKOCTH OTENbHBIX BUJOB Yy4eOHON pabOThI

[0 JMCLUMIUIMHE (M pacHpelesieHue 3TOW TPYIAOEMKOCTH IO CEMECTpaM) IpPEJCTABJICHBI B

Tabnuue 2.

Tabmuma 2 — O6beM U TPYIOEMKOCTh TUCIHTIIIHHBI

HUMCIOT Kak

Bug yueOHOI paboTs Beero TpynoemkocTh 1o
ceMmecTpam
Nel
1 2 3
OO6uiast Tpy10eMKOCTh AUCIHUIUIHHBI, 3E/(uac) 6/216 6/216
H3 nux yacoe npaxmuyeckoi no02omoexku 17 17
Ayoumopmbsle 3anamus, BCETO 4Jac., 51 51
B mom uucne
nexiuu (JT), (9ac) 17 17
IMpakTuueckue/cemunapckue 3austus (I13), (uac) 17 17
nabopaTopusie padotsl (JIP), (yac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (gac)
Dk3aMeH, (Jac) 54 54
Camocmonmenvhasn paboma, Bcero (dac) 111 111
Bua npome:kyTo4HOM aTrecranuu OK3. OK3.

4. CopepkaHue JUCUUIJIMHBI

4.1. PacnpenesieHue TPYA0€eMKOCTH JUCIUIJIMHBI 10 pPa3/jeiaM U BUIaM 3aHATHH
Pa3nensl u TeMBbl AUCUUILIUHBL M UX TPYIOEMKOCTh MPUBEICHBI B TAOIUIE 3.
Tabnuna 3 — Pa3aensl, TeMbl JUCIUILTUHBI U UX TPYJOEMKOCTb

Pasnensl, TeMBI TUCITUTUIMHEI Jlexkniun 113 JIP KII CPC
(qac) (uac) (dac) (dac) (dac)
Cemectp 1
Pazpgen 1. JluHaMudyeckre CUCTEMEI B
3a/1a4ax 00pabOTKH HABUTAIIMOHHOM
rHpopMaIum
4 3 4 20
Tema 1.1. MaTemaTH4ecKkre MOIEIH
JMHAMHYECKUX CHCTEM M METOJIBI UX
OITMCAaHUS
Tema 1.2. IIpumepsl TMHERHBIX 2 2 1

CHCTEM B 3aJia4ax o0paboTKu




nHpOpMaLUH

Pasnen 2. OcHoBHI TEOpUHU
HeNnpepbhIBHONW (QUIBTpalluy U

CriIaXXBaHUA

Tema 2.1. OcHOBBI TeOpUH
CIIy4aiHBIX IIPOLECCOB

Tema 2.2 OcHOBBI TeOpHH 4 7 2 40

ONTHUMAaJLHON QUIBTpalun U

CriIaXXuBaHUA

Tema 2.3 AnropuT™MbI QUIBTPALINN H
CTJIaKMBaHHA B 33/1a4aX 00paOOTKH
HABUTAIIMOHHOW WH(POPMaIIH

Hroro B cemectpe

17 17 17 111

Hroro:

17 17 17 0 111

4.2.  Copep:kaHue pa3aejioB U TeM JEeKIHOHHBIX 3aHATHI
Coneprkanue pa3iesioB U TEM JICKITMOHHBIX 3aHITUI TPUBEACHO B TaOIHIE 4.

Tabnuma 4 - Coxepxanue pa3JieioB U TeM JEKIIMOHHBIX 3aHATUI

Howmep pazgena

HazBanue u copeprxanue pasieioB U TEM JIEKITMOHHBIX 3aHATHN

1

Pasznea 1. /lunHamMuuyeckue cUCTEMBI B 32/1a4aX 00padOTKHU
HABUTAIIMOHHOI MHpOpMaun

Tema 1.1. MaTeMaTHuecKie MOJIEIU JUHAMUYECKUX CUCTEM U
METOAbI UX OIMHUCAHUS

Omnpenenenve u kiaccuukaius AUHaMU4Yeckux cucteM. OnmcaHue
MOBE/ICHUS JIMHEHHBIX JAMHAMHYECKUX CHCTEM C  IOMOIIBIO
(dbyHnameHTanbHOW MaTpuilbl U BecoBoM (yHkiuu. Ilepematounsie
(GYHKIMM ~ CTAallMOHAPHBIX  JIMHEHHBIX  JUHAMHUYECKUX  CHCTEM.
YacroTHble XapaKTEePUCTUKH CTallMOHAPHBIX JUHEHHBIX
JUHAMHYECKUX cUCTeM. B3aumocBs3b QyHKIMI, UCHOIB3YEMbIX MPH
OTIMCAHUU JIMHEWHBIX JUHAMUYECKUX CUCTEM.

Tema 1.2. [IpuMepbl TMHEHHBIX CHCTEM B 3aJ1a4ax 00pabOTKH
uHbopmauu

Huterparopel. OunbTpel bartrepBopra. Mojens akcerepomerpa.
Mopens rupockona. IIpocreiimas Moziens OHMIMOOK MOCTPOCHUS
BEPTHUKAJIU B MHEPLUAJIBHON CUCTEME.

Paznen 2. OcHOBBI TeOPHHU HeNPePbIBHON (pHIbTpanuu u
CIrJI2:KMBAHUSA

Tema 2.1. OcHOBBI TEOPHUM CITyHYalHBIX ITPOLIECCOB

AnropuT™mbl (QUIBTpaIMM M CTIaKUBaHUS B 3a1adax o0pabOTKU
HaBUTauMOHHOW  uHpopmanmu. Dopmupyromuii  GuUIBTP  BO
BpeMeHHOU obOnactu. Dopmupyrommii GuiIbTp AN CTAlMOHAPHBIX
nporeccoB B yacTtoTHOHM oOmactu. [loctpoenue (opmupyromux
(GWIBTPOB AJIS CTAIIMOHAPHBIX MPOLIECCOB C JPOOHO-palMOHATLHBIMU
CHEKTPaJIbHBIMU  IIOTHOCTSMHM. Ot6enuBaronye (UIBTPHI.




Koncrants! u Tpenasl. KBazuciaydaliHble IIPOLIECCHl TAPMOHHYECKOIO
Tuna. BunepoBckuil rmpouecc. Y3K0I0JIOCHbIE MAPKOBCKHE ITPOLECCHI.
Crnektpel barrepBopra ¥  COOTBETCTBYIOUIME MM  IIPOLIECCHI.
Ocob6ennoctu JTUCKPETU3alun CITy4aiHbIX IIPOLIECCOB.
MonenupoBaHue CIy4yalHBIX MPOLIECCOB C 3aJAHHBIMU CBOMCTBAMM.
HccnenoBanue CBOWCTB CIIy4alHBIX IPOLECCOB 10 MX PEAM3aLUsM.
Bapnannu Annana.

Tema 2.2 OcHOBBI TEOPUH ONTUMAIBHON QUIBTPALIMU U CTIIKUBAHUS

[locranoBka M oOIee pemieHUe 3aadd ONTHUMAJIbHOTO JIMHEHHOTO
OLICHMBAHHUS CIy4alHBIX MpoLeccoB. Pemenue 3a1aum cTallMOHAPHOU
¢uibTpauu B YacCTOTHOW OOJACTH C HCIOJIb30BAHWEM YpaBHEHUS
Bunepa-Xomnda. Pemenne 3a1aun onTUMaNIbHOTO OIEHUBAHUS MTyTEM
HEMOCPEJCTBEHHOW MMHMMM3AIMM Jucrnepcud omuOku. Merox
CHPSIMJIEHHBIX CIIEKTPAJIbHBIX XapakTepucTuk. [locraHoBKa u oOmiee
pelieHre  3a7ayd  ONTHUMalbHOM  JMHEWHON  (uiabTpauuu B
npocTpancTBe cocrossHud. @Puuprtp Kanmana Ui HEnpepbIBHBIX
cucteM. YpaBHeHus omubOok ¢mibTpa Kanmana um ux cBoiicTBa.
NuHOBanmonHbIl nponecc. CBA3b HENPEPBIBHBIX M JUCKPETHBIX
3ama4  QuibTpanuu. B3auMOCBS3b M OTIMYMS BHHEPOBCKOTO U
KaJIMAaHOBCKOTO TOJXOJOB. 3ajadya CIJIaKMBaHUS M alTOpUTM €€
peuieHusl.

Tema 2.3 AnropuT™MBbI PHIIBTPALIMU U CTIIAKWBAHMS B 3a]1a9ax
00pabOTKN HAaBUTAITMOHHOW HH(OPMAITUH

[punnun pacnpeaenenus nHpopmanuu. denepaTuBHBIE aITOPUTMBI
¢bunbTpanuu. AHaW3 YyBCTBUTEIBHOCTH QITOPUTMOB (HIIBTPAIUH.
CuHTe3 aaropuTMOB (UIABTpPALIMM M aHAIM3 HX TOYHOCTH WIpH
KOMIUIEKCHOM 00paboTKe MOKa3aHWW MHEPUHUATBHONW U CIYTHUKOBOM
cucteM. CUHTE3 arOpuTMOB (QHIIBTPALMH U aHATM3 UX TOYHOCTH MpHU
KOMIUIEKCHOW 0O0paboTKe MOKa3aHUW aKcelepoMeTpa, MTaHHBIX O
BBICOTE ¥ BEPTUKAIBLHOW CKOPOCTH.

4.3.

IIpakTHYeckue (ceMMHAPCKUE) 3aHATHS

TeMbl MNPAKTUYICCKUX 3aHATHH U UX TPYAOCMKOCTD ITPUBCJICHBI B Ta6J'II/II_IC 5.
Ta6Jmua 5- HpaKTI/I‘IeCKI/Ie 3aHATHUS U UX TPYAOCMKOCTb

o
Ne No
Dopmbl
. Tpynoemko pasznena
1| TeMbl IPaKTHYECKUX 3aHATHIA MPAKTHYECKUX
. CTb, (4ac) JUCLUII-
/ 3aHATUHI
JIUHBI
n
Cemectp 1
1 [lepenaTounsie PyHKIIUU U Pemenne 3agau 4 1
YaCTOTHBIE XapaKTEPUCTUKH
CTAIlHOHAPHBIX CUCTEM
2 XapaKkTepuCTUKU TUTIOBBIX Pemenue 3amau 2 1
CIIy4aiHBIX IIPOLECCOB
3 [TocTpoenue Gpopmupyromux Pewienue 3agau 2 2
(UIBTPOB B YACTOTHOU U
BpEMEHHOM 00TacTIX




4 Pacuer punsTpa Bunepa Pemenue 3agau 2 2
5 Pacuer punpTpa Kanmmana Pemienue 3agau 2 2
6 KouTtponsHas padora Pemenue 3amau 2 1,2
7 Pemrenue 3agauu criiaxuBaHus Pemenue 3amau 2 2
B YaCTOTHOW M BPEMEHHOMU
obmacTsx
8 Cunre3 anropurma Pemenue 3amau 1 2
KOMIUIEKCHOM 00paboTKH
nHpOpMAIIH
Bcero: 17
4.4. JlaGopaTopHble 3aHATHS
Tembl 1ab0paTOPHBIX 3aHATHH M UX TPYJOSMKOCTh IPUBEACHBI B Ta0OIHIIE 6.
Tabmuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJOEMKOCTh
No No
/ HaumenoBanue mabopatopHbIX paboT Tpynoemo pasiena
I CTb, (4ac) JTVCIIAIT
JIUHBI
Cemectp 1
1 Hccnenosanme croxacTudeckux cucreM B Matlab 4 1
2 HccnenoBanne XapaKTepUCTUK CIIYIaiHBIX BETUINH 2 2
3 HccnenoBanne XapaKTepUCTUK CIIYIaifHBIX BEKTOPOB 3 2
4 MoaenupoBaHue CiIydaifHbIX IpoIrieccoB B Matlab 4 2
5 OnrtumManbHast QrIbTpanus CIydalHbIX MPOIECCOB 4 2
Bcero: 17
4.5. KypcoBoe npoexTupoBanue (padora)
Y4eOHBIM MJIAHOM HE TIPETYCMOTPEHO
4.6. CamocrosiTeibHasi padoTa CTY1eHTOB
Buner camocTtositensHOM paboThI U €€ TPYA0EMKOCTh IPUBEICHBI B TabnuLe 7.
Tabnuma 7 - Bunsl caMmocToATenbHON pabOTHI U €€ TPYI0EMKOCTh
Bun camoctosiTensHOM paboThI Bcero, uac Cemectp 1,
qac
1 2 3
CamocrosiTeibHast paboTa, BCEro 111 111
H3y4YeHHE TeopeTndeckoro Matepuana qucuuiuimsl (TO) 80 80
kypcoBoe nmpoekrupoBanue (KII, KP)
pacuerHo-Tpaduueckue 3aganus (PI'3)
BbINoNIHEHKE pedepara (P)
[Hoaroroska k Texyuiemy koHTponio (TK) 31 31




5. IlepedyeHb y4eOHO-METOAUYECKOT0 O0ecTIeYeHUS IJISl CAMOCTOSITEIbLHOI

padoThI 00YYAKOIIMXCH 110 JUCHUIVIMHE (MOAYJII0);
Y4eOHO-MeTOIMYECKHE MAaTepUaIIbl IJIsl CAMOCTOSITEIbHON PabOThI CTY/ICHTOB YKa3aHbI B ILII.

7-11.

6. IlepeyeHb MeYATHBIX H FJIEKTPOHHBIX Y4eOHbIX U31aAHUI1
[lepedyeHpb nevaTHBIX U DIEKTPOHHBIX YIEOHBIX W3IAaHUI MPUBEICH B Ta0IUIE 8.
Tabmuna 8 — [lepeyeHp nevaTHBIX U 3JEKTPOHHBIX YI€OHBIX W3JaHUN

Mudp bubnmorpaduyeckas cceiika / URL ampec Konnuecto
AK3EMIUIIPOB
B
OubIHOTEKE)
519.1/.2 OCHOBBI TEOPUH OLIEHUBAHUS C MIPUIIOKEHUSIMH K 20
C 79 3a1a4aM 00pabOTKM HaBUTAIMOHHOM MH(OpMAaIIIH:

yaeOHoe mocodue. Y. 2. BBenenue B Teopuro
¢unpTparuu / O. A. Crenanos. - CII6. : U3za-Bo THII
P® - THUU "Dnexrporpudop", 2012. - 417 c.

519.1/.2 MonenupoBanue U GUIBTPALUS CITyYallHBIX MPOIIECCOB: 84
M 74 METOAMYECKUE YKa3aHUs K BBIMOJIHEHHIO TaOOPaTOPHBIX
pabot / C.-IleTep0. Toc. yH-T adpPOKOCM.
npudopocTpoenus ; cocT.: A. B. Jlonmapes, O. A.
Crenanos. - CII06. : U3a-Bo I'VAIIL 2011.-19c.

519.1/.2 OCHOBBI TEOpUH OIIECHUBAHMUSI C TIPUIIOKECHUSIMH K 14
C 79 3a/1auaM 00pabOTKHU HAaBUTAlIMOHHOM HHGOPMAITIT
[Tekct] : yaueOHnoe nmocodue. Y. 1. Beaenue B Teoputo
ouenuBanus / O. A. Crenanos ; — CII6. : 3a-Bo 'HI]
P® — [THUUN «Dnexrponpudop», 2009. — 496 c.

621.396.9 [IpuMeHeHne Teopur HEIMHEHHOW (DUITbTpAIUU B 10
79 3a/1a4yax 00pabOTKH HAaBUTAITMOHHOW MH(OPMAIIHH

moHorpacdus / O. A. CremanosB ;— 3-¢ u3n. — CII06. : U3n-
Bo 'HI[ P® — THUU «3Bnexkrponpubop», 2003. — 370 c.

621.372 ®unbtpel Bunepa u Kanmana: yuebnoe nmocooue / 10
11 32 yuebHoe mocobue. - M. : 'enuoc APB, 2008. - 408 c.
621.396 Hauranus u ynpasieHue IBUKEHUEM: MaTepUabl 8 1
H15 KOH(EepEeHIIMH MOJIOJbIX YUeHbIX / AKaJl. HAaBUTalMK U

ymp. asuwxenuem, 'HL PO - [ITHUUN "Onextponpudop”,

C.-Iletepb. roc. yu-T ; pea. O. A. Crenanos, B. I

[Temexonos. - CII6. : U3a-Bo I'HI] PO - ITH1U

"Onexrponpudop", 2007. - 386 c. :
629.7 Craructuueckas JMHAMUKA U ONITUMU3AIMUS YIIPABICHUS 5
C 78 JeTaTeNbHBIX anmnapaToB: yuebHoe nocobue / B. T.

Bbo6ponnukos [u ap.] ; pea.: M. H. Kpacunpsmukos, B. B.
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Maubimies. - 2-e 3., nepepad. u aoi. - M. : AnbsHc,
2013. - 468 c.

519.1/2
B29

Teopus cirydaifHBIX TPOLIECCOB U €€ HHKCHEPHBIE
npuioxenus : moHorpadwus / E. C. Benrnens, JI. A.
OBuapos. - Hay4. u3f. - M. : Hayka, 1991. - 384 ¢

10

681.5
M54

MeToap! KIIaCCHYECKOW U COBPEMEHHOM TEOPUU
AaBTOMATHYECKOTO yIpaBJieHHs: y4eOHuK B 5 1. / pen.: K.
A. Ilynkos, H. /1. Erymnos. - 2-¢ u3a., nepepad. u Jo1m. -
M. : Uzp-Bo MI'TVY um. H. O. baymana, T. 1:
MatemaTtuueckue MoIeIH, JTUHAMUYECKHe
XapaKTEPUCTUKH U aHAJIN3 CUCTEM aBTOMAaTHUYECKOTO
yrpasienus / K. A. Ilynkos [u np.]. - 2004. - 656 c.

681.5
M54

MeToap! KIIaCCHYECKOW U COBPEMEHHOM TEOpUU
aBTOMaTUUYEeCKOro ynpasyieHus [TekcT] : yueOHUK B 5 T. /
pen.: K. A. Ilynxos, H. JI. Erynos. - 2-e u3n., nepepad. u
qor. - M. : U3n-Bo MI'TY um. H. O. baymana, T. 2:
Cratuctuveckasi [MHAMUKA W UICHTU(DUKAIIS CHCTEM
aBTomaruueckoro ynpasyenus / K. A. Ilynkos [u 1p.]. -
2004. - 640 c

519.1/.2
C24

[Ipuknagabie METOIBI TEOPUU CITYIAMHBIX ()YHKITAM:
MoHorpadus / A. A. CBETHUKOB. - 2-€ U3]1., Iepepad. u
not. - M. : Hayka. ['71. pen. ¢us.-mar. mut., 1968. - 464 ¢

621.396.98
A74

Craructuueckas Teopus paguoHapuramnmu [ Tekct] / M.
C.SApnasikoB. - M. : Paguo u cBs3b, 1985. - 344 c.

BBenenue B MeTO/Ibl CTOXaCTHUECKON ONTUMU3ALINU U
onenuBanus / O.H. ['pannunn: Yueb. mocodue. — Cro.:
N3n-Bo Cankr-IlerepOyprckoro yauBepcuteta, 2003, —
131 c.
http://www.math.spbu.ru/user/gran/papers/POSOB1.pdf

/. Ilepe4eHb 3JIEKTPOHHBIX 00pPa30BaTeJbHBIX pecypcoB HHGOPMALIMOHHO-

TesiekoMMyHuKanuonHoi certu UHTEPHET

Ilepeuenn pecypcos MH(OPMALIMOHHO-TEIIEKOMMYHUKAITHOHHON cetu NMHTEPHET,
HEOOXOIUMBIX JJIsl OCBOCHUS AUCHUIIIMHBI PUBEJICH B Ta0nuie 9.

Tabmuua 9 — [lepeuens pecypcoB nHpopMarmoHHO-TenekoMMmyHukamonnoit cetu MHTEPHET,
HE00XOAUMBIX JUIsl OCBOEHUS! JUCIUILIMHBI
URL anpec Haumenosanue

http://www.mathnet.ru/php/archive.phtml?jrnid | Xypuan "ABToMaTnka u TeneMexaHuka"
=at&wshow=contents
https://basegroup.ru/community/articles/data- Texnonornu aHanu3a JaHHBIX. OunpTpanms
filtration JTAHHBIX B CHCTEMax aHajlu3a U MPOTHO3a
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8. Ilepeyenb MHGOPMAIMOHHBIX TEXHOJIOT Ui
8.1.IlepeyeHb MPOrpaMMHOI0 OGecTieYeHHsI
[lepedenp UCIONB3yEMOTO MPOrPAaMMHOTO obecnieueHus npeacTasieH B Tadnuue 10.

Tabmuma 10 — Iepederp mporpaMMHOTO 00eCIIeUCHUS

Ne /it HaumenoBanue
1 Omneparmonnas cucrema Microsoft Windows XP Professional
2 [Iporpammusiit nponykt MATLAB 6.5

8.2.IlepeyeHb MHPOPMALMOHHO-CITPABOYHBIX CHCTEM
[lepeueHp uCHOIB3yEMbIX HH(POPMAIIMIOHHO-CIIPABOYHBIX CUCTEM IpecTaBieH B Tabnuue 11.
Tabmuma 11 — Ilepeyenb nHPOPMAIMOHHO-CITPABOYHBIX CUCTEM

Ne n/m HanmenoBanue

He npenycmoTtpeno

9. MarepuajbHO-TeXHUYeCKas 0a3a
CocraB MaTepuanbHO-TEXHUUECKON 0a3bl MpeacTaBieH B Tadnuie 12.

Tabnuna 12 — CoctaB MaTepuanbHO-TEXHUYECKON 0a3bl

No 1/ HanmeHnoBaHue cOCTaBHOM 4acT MaTepuaibHO- Howmep aynuropun
= TEXHUYECKOH 0a3bl (Ip1 HEOOXOTMMOCTH)
1 JlexiMOHHAS ayAUTOPUS 13-04
2 KommnsroTepHsrii kinacc 13-03B

10. Ouenounble cpeacTBA JIsI POBeIeHUsI MPOMEKYTOUHON aTTecTAlMU
10.1. CocraB ¢oHIa OIIEHOYHBIX CPEACTB IPUBEACH B Tabmuie 13
Tab6muma 13 - CoctaB ¢oHIa OIEHOYHBIX CPEACTB IS MPOMEKYTOUHON aTTeCTAIlUN
Bua npomexyTouHoii arTecTanuu [IprumMepHbIil NepedeHb OIEHOYHBIX
CpEJ/ICTB

DK3aMeH CnucoK BOIIPOCOB K dK3aMEHY
TecTbl

10.2.B kadecTBe KpUTEpHUEB OIEHKU YPOBHS CHOPMUPOBAHHOCTH (OCBOCHHS) KOMIIETEHIIUI
00y4arIUMUCs MPUMEHSETCS S5-0ajulbHas MIKala ONEHKH C(HOPMHUPOBAHHOCTH KOMIICTCHIINH,
KOTOpasi mpuBeseHa B Tabnuie 14. B TeueHune cemectpa Moxer ucnoiib3oBarbes 100-0ayibHas
[IKanxa MOIYJIbHO-PEHTUHIOBONM CHCTEMbl YHHMBEPCUTETA, IpaBHJIa HCIIOJB30BAHUS KOTOPOM,
YCTaHOBJICHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOpMaTUBHBIM akToM ['YAIL.
Tabnuna 14 —Kputepun onieHkn ypoBHS ¢(HOPMHUPOBAHHOCTH KOMITETSHIIUN

OI11eHKa KOMIIETEHITNN

XapakreprcTrka c(hOpMHUPOBAHHBIX KOMITETEHITMIA
5-0amubHad 1mKkana

— oOyyaromuiics riyO0OKO M BCECTOPOHHE YCBOWIJI MPOrPaMMHBIH

MaTcpHuall;

— YBEPCHHO, JIOTUYHO, IIOCJICAOBATCIBHO HW TI'PaMOTHO C€TO
COTIIMYIHO»

n3jaracr,
(Ga4YTCHO»

— OIIMpasAChb Ha 3HAHUA OCHOBHOM U JIONIOJTHUTEIBHOM JIMTCPATYPHI,
TCCHO  IMPUBA3BIBACT YCBOCHHLIC HAYYHBLIC  IIOJIOKCHUSA C
HpaKTquCKOﬁ ACATCIIbHOCTBIO HAIIPABJICHUS
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Or11eHKa KOMIIETEHITII

5-0ayupHas mkana

XapaxrepucTuka cpopMHUPOBAHHBIX KOMITETEHIUHA

— yMeno 000CHOBBIBAET M ApTYMEHTHPYET BBIJIBUTAEMBIC M HJIEH;
— JIeJIaeT BBIBOIBI U 000OIIECHHMS;
— cBOOOIHO BJIaJICET CHCTEMOM CIIeUaTH3UPOBAHHBIX TTOHITHHA.

«XOpPOoLIO»)
(Ga4YTCHO»

—oOyyarouuiicss TBEpIO YCBOWJI MPOrpaMMHBIM  MaTepua,
IPaMOTHO M MO CYIIECTBY M3JIara€T €ro, ONUPasCh HA 3HAHUSA
OCHOBHOM JIUTEPaTypBHI;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIC 3HAHMS C MPAKTUYECKOMN AESITEIBHOCTHIO
HallpaBJICHNUS,

— apTyYMEHTUPYET Hay4YHbIC MTOJI0KEHNUS,
— JIeJIaeT BBIBOJIBI 1 00OOIICHHUS;
— BIIQJICET CUCTEMOM CTIeIIMATM3UPOBAHHBIX TIOHSITHA.

«yIOBJIETBOPUTEITHHOY
<«GaYTEHO»

—oOyyarouuiicss yCBOWJI TOJIBKO OCHOBHOM MpOTpaMMHBIN
MaTepuai, IO CyHIECTBY M3JaraeT €ro, ONHpasChb Ha 3HAHUSA
TOJIBKO OCHOBHOM JIUTEPATYPHI;

— JIONyCKaeT HeCYIIECTBEHHBIE OMMMUOKA U HETOYHOCTH,

— UCHBITBIBACT 3aTPYAHCHHUA B TPAKTUUYCCKOM [MMPUMCHCHUU
3HAHUU HAIIPaBJICHHUS;

— cnabo apryMeHTHPYET Hay9HBIC MOJIOKEHIS,
— 3aTpyaHsieTcs B GOPMYIMPOBAaHUHN BBIBOJOB M 000O0IICHUH;
— YaCTHYHO BJIAJIECT CUCTEMOW CIEIIMaTM3UPOBAHHBIX TOHITHH.

«HCYIOBJICTBOPUTEIILHOY)
«HEC 3a4YTCHO»

— oOy4Jaronuiics He YCBOWJ 3HAYMTENILHON YacTH MPOrPaMMHOTO
MaTepuana;

— JO0IIYCKa€T CYIICCTBCHHBIC OIMMOKH ¥ HETOYHOCTHU Ipu
pacCMOTpEHUN npo6neM B KOHKPETHOM HAITPAaBJICHUU

— WCIIBITBIBACT TPYIHOCTH B MPAKTHYECKOM IPUMEHEHUHN 3HAHHIA;
— HE MOYKET apryMEHTHPOBATh HAYYHBIC ITOJIOKEHHS,
— He (opMYIHpPYET BBIBOJIOB M 0000IIEHU.

10.3.TunoBbie KOHTPOJbHBIC 3aJaHKS MJIM HHBIC MaTePHAIIbI:
Bomnpocsr (3amaun) a1 sKk3amMeHa MpeACcTaBiIeHbI B Tadbmie 15.

Tabnuma 15 — Bornpocs! (3amaun) s SK3aMeHa

Kon
Ne n/m [Tepeuens BompocoB (3a1a4) Ui SK3aMeHa
WHANKATOpa

1 Omnpenenenue U kaccupukanus AMHAMUYECKUX CUCTEM VK-1.3.2,
VK-1.V.1,
[K-1.3.1,
2 Onucanue NoBeACHUS TNHEHHBIX THHAMHUYSCKUX CUCTEM C YK-1.3.2,
MOMOIIBI0 (PyHTAMEHTAILHON MAaTPHUIIBI U BECOBOM (DYHKITUU VK-1.V.1,
VK-1.B.2,
3 [TepenaTounbie PyHKINUU CTAITHOHAPHBIX TUHEHHBIX [K-1.3.1,
JTUHAMUYECKUX CUCTEM. YaCTOTHBIE XapaKTEPUCTUKU [K-1.V.1

CTAllMOHAPHBIX JIMHEWHBIX TUHAMUYECKUX CUCTEM.




B3anmMocBs3b GyHKIMH, HCTIOIB3YEMBIX IIPU OMTUCAHUT
JIMHEHHBIX TUHAMHYECKUX CUCTEM

4 [Ipocreiinme Moaenu TMHaAMUYECKUX CUCTEM. MIHTEerpaTopsl. ITIK-1.3.1,
®wibTpsl barrepBopTa IIK-1.Y.1
5 Mojenu HaBUralMoOHHbIX AaT4uKoB. [Ipocreiimas moaens I1K-1.3.1,
OIIMOOK IMTOCTPOCHUS BEPTUKAIIU B HHEPIIUATBHON CHCTEME [K-1.V.1
6 [TocTanoBKa 3a1a4 QHIIBTPAINK, CTIIAKUBAHUS U POTHO3a IK-1.3.1,
IK-1.V.1
7 dopmupyromue GUIbTphI IK-1.3.1,
IK-1.V.1
8 [TocTpoenue GpopmupyrOmUX GUIBTPOB JUIsl CTALIMOHAPHBIX VYK-1.3.2,
MIPOIIECCOB C IPOOHO-PAIIMOHAILHBIMU CIIEKTPATLHBIMU VK-1.V.1,
mroTHOCTAMH. OTOenuBaroMe QPUIbTPHI. VK-1.B.2
9 KBasugerepMuHUPOBaHHBIE TPOLECCHl. KOHCTaHTBI M TPEHIBI. YK-1.3.2,
KBazucnydaitHpie TpoIecChl TApMOHUYECKOTO THUIIA. VK-1.V.1,
10 Buneposcknii mpouecc. Cnexktpsl barrepBopra n VK-1.3.2,
COOTBETCTBYIOIINE UM TIPOIIECCHI VK-1.V.1,
11 Y3K0MoI0CHBIE MAPKOBCKUE TIPOLIECCHI YK-1.3.2,
YK-1.V.1,
12 OCcoOEHHOCTH TUCKPETU3AIMHU CITYYalHBIX TIPOIIECCOB VK-1.3.2,
YK-1.V.1,
VYK-1.B.2,
IK-1.3.1,
IK-1.V.1
13 HccnenoBanue CBOMCTB CIIy4allHBIX MPOIIECCOB IO UX VK-1.3.2,
peanuzanusm. Bapuauu Annana VK-1.V.1,
VYK-1.B.2,
IK-1.3.1,
IK-1.V.1
14 [TocranoBKa u o0111ee perieHue 3a1a4i ONTHMAIBHOTO VK-1.3.2,
JUHEIHOTO OIICHUBAHMSI CIyJalHBIX MIPOILIECCOB VK-1.V.1,
VK-1.B.2,
IK-1.3.1,
IK-1.V.1
15 Pemienue 3a1aun cTaliuoHapHON (QUIBTPALIUHN B YACTOTHOM VK-1.3.2,
001acTy ¢ UCTONIL30BaHNEM ypaBHEHUs Bunepa-Xonga. Meton | YK-1.V.1,
CHPSIMIIEHHBIX CIIEKTPATbHBIX XapaKTEPUCTHK VK-1.B.2
IK-1.3.1,
IK-1.V.1
16 [TocTanoBKa u 0011ee pelIeHne 3a1a4i ONTHMAIIbHON VK-1.3.2,
TUHENHOW (GUIBTPAIIUU B TPOCTPAHCTBE COCTOSTHUNA. DUIBTP VK-1.V.1,
Kanmana nyst HempepbIBHBIX CUCTEM VK-1.B.2

ITIK-1.3.1,

13



IIK-1.Y.1

17 VYpaBuenus ommbok punprpa Kanmana u ux cBoicTaa. YK-1.3.2,
WNunoBanmonnsii mpouecc. CBsi3b HENPEPHIBHBIX U VK-1.V.1,
JMCKPETHBIX 3a7a4 (PUIbTPALIIH VK-1.B.2
IK-1.3.1,

IIK-1.V.1
18 B3aumocBs3b U OTIMUYKS BUHEPOBCKOTO U KaJIMaHOBCKOTO [IK-1.V.1,
MOJIXO0B IIK-1.B.1,

19 3asava CriIa’KMBaHUS U AITOPUTM €€ peIIeHuUs VYK-1.3.2,
VK-1.V.1,

VK-1.B.2,

IK-1.3.1,

IK-1.V.1

20 [Ipunnun pacnpenenenus: HHGopMauu YK-1.3.2,
YK-1.V.1,

VK-1.B.2,

21 ®denepaTuBHbIE ATOPUTMBI (PUITBTPALIUN VK-1.3.2,
YK-1.V.1,

VYK-1.B.2,

22 AHanu3 4yBCTBUTEILHOCTH aJITOPUTMOB (UIHTPALIUH YK-1.3.2,
YK-1.V.1,

VYK-1.B.2,

23 CuHTe3 anropuTMOB (GUIBTPAIIMHA U aHATIU3 UX TOYHOCTH TPH YK-1.3.2,
KOMIUIEKCHOM 00paboTKe MoKa3aHWi WHEPIUATBHON 1 VK-1.V.1,
CIyTHUKOBOU CHCTEM VK-1B.2
IK-1.3.1,

[K-1.V.1

24 CuHTe3 anropuTMoB GUIBTPALIMU U aHATIU3 UX TOYHOCTHU IIPH YK-1.3.2,
KOMIUIEKCHOM 00pabOoTKe MOKa3aHWH aKCeNepoMETpa, NaHHbIX 0 | VK-1.V.1,

BBICOTE U BEPTUKAJIBHOI CKOPOCTH VK-1.B.2
[K-1.3.1,

[K-1.V.1

Bomnpocs! (3anaun) st 3ayera / audhepeHIupoBaHHOTO 3aueTa MnpeicTaBieHsl B Tabnuue 16.

Tabnuua 16 — Borpocs! (3anaun) amst 3aueta / qudd. 3agera

14

Ne n/n

Ilepeuens BompocoB (3a1a4) ai1st 3aueTa / auddepeHnpoBaHHOTO 3aueTa

Y4eOHbIM MJIaHOM HE MPETYCMOTPEHO
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[TepeueHs TeM 7151 KypCOBOTO MPOCSKTUPOBAHUS/BBITIONHEHUS KypCOBOM pabOThl MPE/ICTABICHEI B

tabmuue 17.

Tabmuua 17 — IlepeueHs TeM AJ1s1 KypCOBOTO MPOSKTHPOBAHUS/BBITIOTHEHUS KypCOBOM pabOoThI

Ne i/

[TpumepHbIil TepeyeHb TeM IS BBIIOJIHEHHS KypCOBOW PabOThI / BBIIOJIHEHHS

KypCOBOI'O IIPOCKTa

VY4eOHBIM MJIAHOM HE IIPETYCMOTPEHO

BOHpOCBI IJId ITPpOBCACHUA HpOMe)KYTOHHOﬁ aTTeCTalli B BUAC TCCTUPOBAHUA

MPECTaBICHBI B

tabmuie 18.
Tabmuua 18 — [IpumepHbIii TepeueHb BOITPOCOB ISt TECTOB
Ne .
y [TpuMepHbIit mepeueHb BOMIPOCOB sl TECTOB Kon
wn WHJIUKATOpa
1 Kaxum u3 yka3aHHBIX CBOWCTB B 00lIIEM cilyyae He 00agaer
aBToKOppensauuonHas Gynkuus Ky(ty, t2)? YK-1.3.2,
YK-1.V.1
Kx(t1, 2) > 0
Kx(t1, t2) = Kx(tz, t1)
Kx(t, t) = o2(t)
Kx(tl, t2) < Gx(tl)Gx(tZ)
2 MoxeT 5u riporiecc ObITh TayCCOBCKHM, HO HE MAPKOBCKHUM U YK-1.3.2,
Ha000poT? YK-1.V.1
He moxer
["ayccoBckuii mpoiiecc MOXKeT ObITH HE MAPKOBCKHUM, HO HE
Ha000poT
MapkoBCKuUI IPOIIECC MOXKET OBITh HE TayCCOBCKUM, HO HE
Ha000pOT
MapKOoBCKHUH TIPOIECC MOXKET OBITh HE TaYyCCOBCKUM, a
rayCCOBCKHUI MPOIECC MOXKET ObITh HE MAPKOBCKHUM
3 JIJ1s KakuX CIIy4aiHbIX MPOLIECCOB BBOAUTCS MOHSTHE YK-1.3.2
CHEKTPaIbHOM MIoTHOCTU?
J171s raycCOBCKUX
J7is cTaiimoHapHBIX
J1J1s IeHTPUPOBAHHBIX
JI1st MapKOBCKHX
4 SBsieTcs U SKCTIOHEHITUATBHO - KOPPETUPOBAHHBIN MTPOIECC YK-1.3.2,
WHTETPUPYEMBIM U TP HEPEHIIUPYEMBIM? YK-1.V.1
He sasnsgercs
SIBsieTcss UHTETPUPYEMBIM, HO He AU(PepeHIInpyEeMbIM
SABnsiercs muddepeHInpyeMbIM, HO HE UHTETPUPYEMbBIM
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SIBnisieTcst MHTETpUpyEeMBbIM U U PepeHITIPYEMbIM

) Kak nHaue Ha3pIBaeTCsl BAHEPOBCKUI IIpo1ecc? YK-1.3.2,
YK-1.V.1
beunblit mym

Caydaiinoe Oy paHue
[IceBomocmyqaiiHblil mpouecc

IlyacconoBckuii mporecc

6 Uro xapakTepu3yroT Bapranuu Aitana? YK-1.3.2,
YK-1.V.1
Pacnpenenenne aMIIIUTyl CUTHAJIOB TI0 4acTOTaM
Pacnpenenenre MOITHOCTH CUTHAJIOB 110 4acTOTaM
[TorpemHocTH, OCpeJTHEHHbIE Ha pa3HBIX HHTEpBaTaX BPEMEHU

CrabuIbHOCTh MOKA3aHUM pa3INYHbIX YCTPOUCTB

7 Kak nHave Ha3bpIBaeTCss HHHOBALIMOHHBIN Mporiecc? YK-1.3.2,
VK-1.V.1
[Topox narommii urym
[IIym n3mepennit
Hess3zka nuzmepenuit

DKCIMOHEHIIMAIBLHO KOPPEIUPOBAHHBIN MPOIECC

8 KakuMm 006s13aTennbHO AOHKEH OBITh DPToAMYECKHI CITydaliHbIN YK-1.3.2,
nporece? VK-1.V.1

l'ayccoBckum
CrarnmoHapHbIM
LleHTpupoBaHHBIM

Jubdepenuupyembim

[lepeyeHb TEM KOHTPOJIBHBIX pabOT MO AMCIUILIMHE OOYUYaONIMXCs 3a09HON (OPMBI OOyUCHUS,
npeAcTaBieHbI B Tabmwuie 19.

Ta6muma 19 — [lepeyeHb KOHTPOJIBHBIX PabOT

Ne n/n [lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmortpeno

10.4.MCTO,I[I/I‘-ICCKI/IC MaTepuajibl, OIPCACIAIOMNC MTPOUCAYPbl OICHUBAHUSA HWHIUWKATOPOB,
XApaKTCPUBYIOIUX  3TAaIlbl (I)OpMI/IpOBaHI/ISI KOMHCTCHLII/II‘;I, COACPIKATCA B  JIOKAJIBHBIX
HOPMATUBHBIX aKTax FyAH, PCTIIaMCHTUPYIOMIUX TMOPAAOK U MPOUCAYPY MPOBCACHU TCKYIICTO
KOHTPOJIA YCIICBACMOCTHU U HpOMC)KyTO‘-IHOﬁ aTTeCraluu 06yqa101u1/1x051 I'VAIL
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11. MeTonu4yeckue yKazaHus JJsi 00y4al0NUXCS 10 OCBOEHHU IO TUC UM ILTHHBI

11.1. Metoauyeckue ykazaHusi Aj1s 00y4aloLIUXCH M0 OCBOCHUIO JEKIIMOHHOI0 MaTepuaJjia

OcHOBHOE Ha3HAYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKU CTPOMHOE, CHUCTEMHOE,
rIyOOKOe W SICHOE HW3JIOKEeHHEe ydeOHOoro marepuasia. Ha3HaueHWe COBPEMEHHOW JICKIIUU B
paMKax AMCIHHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHGOPMAIHMIO MO TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TMPOOJEM JUCIUIUIMHBI, METOJOB HAYYHOTO TIIO3HAHWS, HOBEHIINX
JOCTH)KCHHM HaydHOW MbICIHU. B yueOHOM mporiecce JIEKIUsl BBIMOJIHAET METOI0JI0THYECKYIO,
OpraHU3AIMOHHYI0 U UHPOPMAIMOHHYIO0 (YHKIMU. JIeKiusi pacKpbiBaeT MOHATUWHBIN arrapaT
KOHKPETHOM 00JIacTh 3HaHUs, €€ MPOOJEeMBI, NAeT IEIbHOE MPEJCTaBICHUE O JUCIHILIMHE,
MOKA3bIBAET B3AMMOCBS3b C IPYTUMU JUCITUTUTHHAMM.

[TnanupyeMsl pe3ysbTaThl IPU OCBOCHUH 00YYaIOIIUMCS JIEKIIMOHHOTO MaTepHaia:

— TIONYYeHHE COBPEMEHHBIX, IIEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX ONPEIEISIETCS LENEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOM TEME;

—  TIOJYYE€HHE OTBITAa TBOPUYECKOM pabOTHI COBMECTHO C MPEIO aBaTENIEeM;

— pa3BuTHE MNPOPECCHOHATHHO—ICTIOBBIX  KA4eCTB, JIIOOBM K TMpeaMery |
CaMOCTOSITEIBHOTO TBOPYECKOTO MBIIIICHHUS.

— TIOsIBJIEHHWE HEOOXOAMMOT0 MHTEpeca, He0OX0MMOTO JIJIsi CAMOCTOSITEIBHON PabOTHI;

— TIONy4YeHHE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH W TEXHUKH U O
MIPOTHO3€ UX PAa3BUTHI HA OJMOKAMIIINIE TOJIBI;

— HayuddTCid METOJUYecKH oO0pabarhiBaTh Marepuan (BBIACIATH TJIABHBIC MBICTH H
MOJIO)KEHUS, TPUXOJUTh K KOHKPETHBIM  BBIBOJAM, IOBTOPSATH KX B  Pa3UYHBIX
(hopMyTUPOBKAX);

—  TIOJYYCHHE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMHUHOB M MIOHATHMA.

JIeKIMOHHBIA MaTepuall MOXET COIPOBOXKAATHCS JAEMOHCTpAalMEel ClIallioB U
WCIIOJIb30BAHUEM pa3aTOYHOrO0 MaTepuaja TpU TPOBEACHUM KOPOTKHX JTUCKYCCHH 00
0COOEHHOCTSIX MPUMEHECHHS OT/ICITBHBIX TEMATHK 10 AUCIUIUIHHE.

CrpykTypa npenocTaBieHus JEKIIMOHHOIO MaTepuraa:

—  H3JI05KEHUE TEOPETUUYECKUX BOIIPOCOB, CBSI3aHHBIX C PACCMATPUBAEMON TEMOM;

— ONHWCaHUE METOJI0OB M aJITOPUTMOB, MPUMEHAEMBIX B COBPEMEHHOW TEOpUHU
bunpTparuu;

— JIEMOHCTpalus IpUMEpPOB pEIICHUS 3ajlad aHajiu3a U CHUHTE3a aJrOPUTMOB
00paboTku nHGOpPMAIIUHU B CHCTEMaxX HaBUTAIlUU U yIIPABJICHHUS;

— 000011IeHIE U3I0’)KEHHOTO MaTepurala;

— OTBETHI HA BOZHUKAIOIIME BOMPOCHI IO TEME JICKITUH.

11.2.Metoauyeckue yKa3aHusi AJdsl OOyYalOIIUXCHA MO MNPOXOKIEHHI) TPAKTHYECKUX
3aHATHI

[IpakTHdeckoe 3aHSATHE SIBISETCS OJHOW W3 OCHOBHBIX (DOpPM OpraHu3anuu y4eOHOTO
mpolecca, 3aKJIF0Yaronasics B BBITOJIHEHUH 00YYaroIIUMHUCS IOl PYKOBOJICTBOM IMPEMNO1aBaTeNs
KOMITJIEKCa Y4eOHBIX 3aJaHHi C 1EeIbI0 YCBOGHHUS HAYYHO-TEOPETUYECKHMX OCHOB YUeOHOI
JTUCIUILTAHBL, TPUOOPETEHUSI YMEHUI U HaBBIKOB, OTIBITa TBOPUECKOH IEATEIHHOCTH.

[enpro MpakTUYECKOTO 3aHATHUS AJIsi OOy4aroIerocs sSBISETCS MPUBUTHE O00yYaroIIeMcst
YMEHHI U HaBBIKOB MPAKTUUYECKOM JIEATEIHHOCTH 110 U3y4aeMOU TUCITUTUINHE.

[Tnanupyemblie pe3ynbTaThl IPU OCBOCHUHU 00yJaroIIeMCsl TPAKTHUECKUX 3aHATHI:

— 3aKpCIlJICHUC, yFJIyGJICHI/IC, pacliipCHuC " ACTAIIM3allUA 3HaHUH npu peuIcHun
KOHKPCTHBIX 3a1a4;
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— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CAMOCTOSITEIILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJICHHME HOBBIMM METOJAaMH M METOJUKAMU H3YyYEHHUS KOHKPETHOM yueOHOM
JUCLUIIINHBI,

— BBIPA0OTKA CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOMYYCHHBIX 3HAHWUH JUIS
BBITIOJTHSHUS 3aJTaHUH;

— olecredyeHne paroOHAIBLHOTO COYETAaHMs KOJUICKTUBHON W MHIMBUAYAIHHOU (OpM
oOy4eHusI.

OYHKIMY MPAKTUYECKUX 3aHATHIM:

— IIO3HaBaTeJIbHas;

— pa3BHBAKOLIAs;

— BOCIIATATEJIbHAs.

[lo xapaxTepy BBINOJHAEMBIX OOYydYalOIIMMCS 3aJaHUIl MO MPaKTHYECKUM 3aHITHIM
MOAPA3ACIIAIOTCS Ha!

— O3HAKOMWTEIIbHBIC, IIPOBOAMMBIE C LEIBI0 3aKPEIUICHUS MW KOHKPETU3ALMH
M3Y4YEHHOTO TEOPETUYECKOr0 MaTepurana;

— aHaANUTHYECKHE, CTaBSIINE CBOEH IIeNIbI0 MOJMydeHHe HOBOW MH(POpPMAIMH HA OCHOBE
(hopmManr30BaHHBIX METOIOB;

— TBOpYECKHE, CBA3AHHBIE C MOJIYYCHHEM HOBOW MHPOPMAIUH ITyTEM CAMOCTOSTELHO
BBIOpAHHBIX MOJXO0B K PEIICHHUIO 3a/1a4.

@opMBI OpraHu3ald IPAKTUYECKUX 3aHATHI ONPENEISAIOTCS B COOTBETCTBHH CO

cenu(prUUIecKUMH OCOOEHHOCTAMU Yy4eOHOM AMCUMIUIMHBI M LeasMu o0ydeHus. B pamxax
JAHHOM JUCHMIIJIMHBI MPAaKTUYECKUE 3aHATHS IPOBOJATCS HE B MHTEPAKTUBHOW (opme:
BBITIOJIHEHUE YIIPA)KHEHUH, pellieHHe TUIOBBIX 3a/1ay.

TpeOoBaHusl K NPOBeIEHUIO NPAKTHYECKUX 3aHATHI

[Ipu MIPOBEJICHUU MPAKTUYECKUX 3aHATUN oOyuaromuecs BBITIOJTHSIOT
MOCJIEIOBATENIbHOCTh 3a/aHui (3a7ad). B CcOOTBETCTBUU € IMOCIIENOBATEIBLHOCTHIO B CITHCKE
Ipynnsl OAMH M3 oOyyarouuxcs paboTaeT y NOCKU. YcremHas paboTa y JIOCKH, a Takke
MPOSIBIIEHNE MHULIMATUBHOCTU MU PEHICHUU 3a7jad Ha paboueM MecTe MOOILIPSIOTCS OaniaMu B
COOTBETCTBUU CO IIKAJION MOIYTbHO-PEUTUHIOBOM CUCTEMBbl YHUBEPCUTETA.

BapuaHT KOHTpoJIbHON pabOThl 0OYYAIOUIUIICS MOJy4aeT B COOTBETCTBUU C HOMEPOM B
CHUCKe rpynmnbsl. B cooTBeTcTBUM C 3agaHHeM OOYYaIOLIUICS JIOJDKEH BBINIOJHUTH
MIpeII0KEHHBIE 3a/IaHus, MOJTYYUTh U 000CHOBATH TPeOyeMbIe pe3ylIbTaThl.

11.3.MeToauyeckue ykazaHus AJsl 00y4arolUXcs M0 NPOX0KIEHHIO J1a00paTOPHBIX padoT

B xozme BbImosHEHHs 1a0OpaTOPHBIX pabOT OOydYaroIUHCS IOJDKEH YriyOuTh H
3aKpeNUTh 3HaHUsS, MPAKTUYECKUE HABBIKM, OBIAJETh COBPEMEHHON METOJMKOW M TEXHHKOU
OKCMEPUMEHTa B COOTBETCTBHHM C KBATH(PUKAIIMOHHON XapaKTePUCTHKOW 0O0ydaromerocs.
Brimonnenue mabopaTopHbIX pabOT COCTOMUT U3 IKCHEPUMEHTANIbHO-MIPAKTHYECKON, pacdyeTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUSITUH.

Brimonnenue 1abopaTopHbIX paboOT 0OydarOMMMCS SIBISIETCS HEOTHEMIIEMOM YacThiO
W3YYCHUS JUCHUIUIMHBL, OMpeaeNnseMoi yueOHBIM IUIAHOM M OTHOCUTCS K CpeICTBaM,
00ecneYnBarOIINM PEIICHNE CIIEAYIONTUX OCHOBHBIX 33/1a4 y 00y4aroerocs:

— mnpuoOpeTeHHe HaBBHIKOB HCCIEAOBAHUSA TMPOIECCOB, SBIEHUHA © OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBL,

— 3aKpCIJICHUC, PA3BUTHUC U JACTaIM3alusl TCOPECTUYCCKUX 3HaHPIfI, MOJIYYCHHBIX Ha
JICKIIUAX,
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— TOJIy4YeHHE HOBOHM MH(OpPMAIMH M0 N3y4aeMON TUCIUILTHHE;
— T[pHOOpETeHHWE  HAaBBIKOB  CAMOCTOSITENBHOW  paboTel ¢ jJabopaTopHBIM
o0opynoBaHUEM U PUOOPAMH.

3aganue u Tpe0OBAHMA K NIPOBEJCHHIO J1a0OPaTOPHBIX padoT

Bapuant 3amanus mo kaxzoil jabopaTopHOl paboTe OOydaromMiicss TMOJydaeT B
COOTBETCTBMM C HOMEpPOM B cmmcke rpymmbl. Ilepex mpoBeneHunem nabopaTopHOil pabOTHI
oOyyJaromemycsi cielyeT BHHUMATEIbHO O3HAKOMHUTBHCS C METOJMUYECKHUMH YKa3aHUSIMHU 10 ee
BBIIIOJIHEHHIO. B COOTBETCTBHM C 3aJaHUEM O6y‘-IElIOIlIHﬁC?[ JOJDKCH IIOATIOTOBUTH HGO6XOILI/IMI)IG
JaHHbIE, TOJY4YUTh OT MPENnojaBareisl JOMYCK K BBIIOJHEHUIO J1a00OpaTOpHOM pabdoThl,
BBINIOJIHUTh YKa3aHHYIO IOCJIEOBATENbHOCTh JACWCTBUM, MONY4YUTh TpeOyeMble pe3ysbTaThl,
0(hOPMHTH U 3AIUTHTH OTUYET MO JabopaTOpHOU padoTe.

Crtpykrypa u ¢popma oTueTa 0 Ja60opaTopHOii padoTe

Otuer o naGopartopHOil paboTe NOJDKEH BKIIOYATh: THUTYJIBHBIN JUCT, (OPMYIHPOBKY
3aJlaHusl, TEOPETUUYECKHE MOJIOKEHHUSI, UCIIOJIb3yeMble MPH BHITIOJHEHUH J1a00paToOpHOM padoTHI,
OTIMCaHME TIPOIIecca BHITIOIHEHHUS JTa00PaTOPHOM PaObOTHI, TIOTYUYEHHBIE PE3YIbTAThl H BEIBOIBI.

TpebGoBanus k oopMiIeHHIO 0TUYETA 0 JIAOOpATOPHOI padore

[To xaxmoi mabopaTopHOil pabOTEe BBITIONHIETCS OTACIbHBIA OTYET. TUTYIBHBIA JUCT
odopmIIIeTcsT B COOTBETCTBHU ¢ ImabmoHoM (oOpasmom) mpuBeacHHbIM Ha caiite ['VAIIL
(www.guap.ru) B pazaene «CeKTop HOpMATHBHOHM JOKyMeHTAIuu». TeKCTOBbIEC M IpaduuecKue
Marepuaibl opopmisitorcss B cooTBeTcTBUM ¢ AercTByrommMu ['OCTamu u TpeboBaHUSIMH,
npuBeacHHBIME Ha caiite ['YAIT (www.guap.ru) B pasgene «CeKTop HOpPMaTHBHOM
JOKYMEHTAIUI».

MeTtouyeckre yKa3aHus MO BBIIOJIHEHUIO Ta00paTOPHBIX padoT:

MogenupoBanue W GUIbTpAlMsA CIydalHBIX MporieccoB [TekcT]| : Meroaumdeckue
yKa3aHusi K BBINOJHEHHUIO JlaboparopHbix pador / C.-Ilerepb. rTOC. YH-T a3poKOCM.
npudopocTpoenus ; cocT.: A. B. Jlomapes, O. A. Ctenanos. - CIIO. : U3n-Bo I'YAIIL, 2011. - 19
c. - bubmmorp.: c. 15 (6 Ha3B.). - b. 11.

11.4 Metoauyeckue yKazaHus A 00y4YaloIMXCS MO MPOXOKIEHUIO CAMOCTOSITENbHOI
padoThI

B xone BBIMOJTHEHHS CaMOCTOATEIbHOM pabOThl 0OydYarOUIUIiCS BBIMOJIHSIET paboTy MO
3aJIJaHUI0 U TIPU METOJMYECKOM PYKOBOJICTBE IperojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTHsl.

B mporecce BBIMOTHEHHSI CaMOCTOATENBHONW PabOTHI y oOyuarorierocs (opMupyercs
1enecoodpa3Hoe MiIaHUPOBAHUE pabOYero BpeMeHHU, KOTOPOe MO3BOJSET UM Pa3BUBATh yMEHUs
Y HaBBIKM B YCBOGHHU M CHCTEMATH3allUUd MPUOOPETAaeMbIX 3HAHHM, 00ECIeUYnBAET BBICOKHIA
YpOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYeHHs, IIOMOTAaeT NOJYyYUTh HABBIKA TOBBIIICHHUS
podecCHOHATLHOTO YPOBHSL.

MetonuyeckuMu ~ MaTepualamMH,  HANpaBISIONIUMU  CaMOCTOSITENBHYIO  paboTy
oOyuaronuxcs, SBISIOTCS YueOHO-METOAUYECKUE MAaTEPUAITBI TI0 AUCIIUTLIIIHE.



11.4. Mertoauyeckue yKa3aHusi Ui O0y4alOIIMXCSl 10 IMPOXOKACHUIO TeKylIero
KOHTPOJIS yCIIeBaeMOCTH

Texkymuil KOHTpOJIb YCIEBAEMOCTH IIPEIyCMAaTpPUBAECT KOHTPOJb KAadyeCTBA 3HAHUU
00y4aromuxcs, OCYIECTBISIEMOrO B TEUEHUE CEMECTPa C LIEJIBbI0 OLIEHUBAHUS X0/1a OCBOCHMUS
JUCLMIUIAHBIL.

[lopsinok  MpPOXOKJIEHUS  TEKYLIEro KOHTPOJL  YCIHEBAEMOCTH  OIpEAEsieTcs
[Tonoxenusmu I'VAII «O Tekyiiem KOHTpOJIE YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaluu
cryaeHtoB I'YAII, oOyuaromuxcs mo nmporpammsl Beiciiero oopazoBaHus» U «O MOIyIbHO-
PEUTUHIOBOM cucTEeME OLIEHKU KayecTBa yueOHOM paboThl cTyeHTOB B 'Y All».

11.5. Metoauyeckue yKazaHHsl JJIsl 00y4AaIOUIUXCH MO NMPOXOKIEHUIO TPOMEKYTOYHOM
arTrecTanuu

[IpomexyrouHnas  arTectanus  OOydarolUUXcs  IMPEAyCMaTpUBaeT  OLIEHUMBaHUE
MIPOMEXYTOUYHbIX WM OKOHYATEJIbHBIX PE3YIbTaTOB OOY4YEHMs] MO JUCHUIUIMHE B Qopme
9K3aMeHa. OJK3aMeH, Kak IMpPaBUJIO, MPOBOJUTCS B MEPUOJ SK3aMEHAIIMOHHON ceccuu u
3aBEpIIACTCS AaTTECTALMOHHOM OLICHKOM «OTJIMYHO», «XOPOIIO», «YIOBIECTBOPUTEIBHOY,
«HEYIOBJIETBOPUTEILHO.

Cucrema o11€HOK U TpeOOBaHMS K METOJaM IpPOBEAEHHUS MPOMEKYTOUHON aTTeCTalluu
OCYITIECTBJISIETCSI B COOTBETCTBUU C TpeOoBaHusMH [lomoxenuit «O TekyeM KOHTpPOJE
YCIIEBAaGMOCTH M TPOMEXKYTOYHOM artectanmu cryaeHToB [ YAII, oOywaromuxcs 1o
MIPOrpaMMsbl BeIcIIero oopa3zoBaHus» u «O MOAYIbHO-PEUTHHTOBOM CUCTEME OLIEHKH KauecTBa
y4ueOHOM paboThl cTyaeHTOB B ['Y Ally.
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JIuct BHECEHMs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI
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Jlata BHeceHus
U3MEHEHUHU U
JIOTIOJTHEHHUH.

IToamuce BHECHIErO
H3MEHEeHUS

CopaepxaHre U3BMEHEHUM U TOTIOTHEHUH

Jata u Ne

MPOTOKOJIA
3aceaHusl
kadenpol

Iloamuce
3aB.
Kadenpoi
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