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IMporpamma auctmutias "Teopust xonebanmii”; 03.03.03 "Paguodusnka”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
Crpanuna 2 u3 15. IEl YHH




IMporpamma auctmutias "Teopust xonebanmii”; 03.03.03 "Paguodusnka”.

IIporpamMmy muciMIUTHHEL pa3padoTai(a)(u): goreHT, K.H. Mamun I'.B. (Kadenpa kBaHTOBOI 31eKTPOHUKH U
PaaMoCIEKTPOCKOINH, Bricias mkosa kubepru3ndeckux CUCTEM U MTPUKIIAAHOH 35eKTpoHnkn), George.Mamin@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIHH npuoodperaemMoii KoMIeTeHIUH
OIlIK-1 CriocoOeH PUMeHSITh 0a30Bble 3HaHKSI B 00J1aCTH (PU3UKU U PAAMO(MU3UKY U UCTIONB30BATh UX|

B IpOheCCHOHATIBHON IEATENIBHOCTH, B TOM YHCIE B c(pepe Meiarornueckoi JesiTeIbHOCTH;

T1IK-4 (CITOCOOHOCTBIO UCIOJIL30BaTh 0A30BHIE 3HAHUS B 00JIACTH MAaTEMATUKU IS pelIeHU A
pa,HI/IO(i)I/BI/I‘ICCKI/IX 3aga4

OO6yyarnmmuiicss, OCBOUBIINI JUCHUIUIAHY (MOIYJIb):
IoyokeH 3HATh:
OCHOBHBIE TEPMUHbI, TEOPEMBI U OIPE/ICICHHS TEOPUU KOJIEOaHUH, UCTIONb3YEMbIX B PagrohU3UKe U JIEKTPOHUKE

METO/bI aHAJIN3a JIMHENHBIX CUCTEM C OJHOM CTEIEHBI0 CBOOOIBI
MeTo, ha30BOM TIIOCKOCTH

BTOpOfI METO .HHHyHOBa HUCCJICAOBAHUA yCTOfI'-II/IBOCTI/I COCTOAHUSA paBHOBECHUA HEJIMHENHBIX CHCTEM
MCTOIbI aHAJIM3a HEJIMHEHHBIX U MapamMeTpUIYECKUX CUCTEM

JoKeH yMmeTs:

JaTh IPAMOTHOE OIpeJeIeHNe 1 TOJKOBAHHE OCHOBHBIX TEPMUHOB, TEOPEM M ONpeAeSICHUI TEOPHUH KoJIeOaHui,
UCIIOJIb3YEMBIX B paJuO(U3UKE U JIEKTPOHNKE

YMeTb IPUMEHATh MeTOJ (pa30BON IIOCKOCTH
HCIIOJIb30BaTh METO/IBI aHAJIM3A HEJIMHEMHBIX U apaMETPHUYECKUX CUCTEM

peliaTh 3aauk Ha COCTaBJIEHHE KOIeOATEIbHBIX YPABHEHUH U TOCTPOEHUE (DA30BBIX MOPTPETOB CUCTEM C OJIHOM CTENEHbBIO
CBOOOIBI

JlomxeH BIaaeTh:

AHHapaTOM Teopun KOJIEOaHWH U MPUMEHATD €ro AJid pCHICHUA IPAKTUYCCKUX 3a1a4

JIOJ'DKGH AE€MOHCTPUPOBATDb CIIOCOOHOCTh Y TOTOBHOCTb:

[TprMeHsATh anmapat TeOpUH KOJIeOaHUI MIPU pelieHHH (PYHAAMEHTATBHBIX U MIPAKTUYSCKUX 33/1a4 B 00J1aCTH paguo(pU3UKH.

2. Mecro guctnmimasl (MoayJist) B ctpykrype OIIOII BO

Hannaast qucrmruiHa (MOIYyJb) BKMoYeHa B pasaen "B1.0.26 ducnurumast (Momym)" 0CHOBHOH MpodeccCHOHANTHON

obpazosarenbroi nporpammsl 03.03.03 "Paguodusuka (KBantoBast 1 CBY 21ekTpoHUKA)" ¥ OTHOCUTCS K 00SI3aTeIbHON YacTh
OIIOII BO.

OcBauBaetcs Ha 3 Kypce B 5 cemecTpe.

3. 06bem JAUCIIIIJINHbI (MO,Illefl) B 3aY€THLIX €/IMHUIAX ¢ YKa3aHUEM KOJINYE€CTBA YaCOB, BbI/1€JICHHBIX HA

KOHTAKTHYIO Pa0oTy 00y4awIuxcsa ¢ npemnogasareieM (10 BHAAM YUeOHbIX 3aHATHII) H HA CAMOCTOSTENbHYIO
padoTy odyuarommxcsa

OO0111ast TPyIOEMKOCTh AUCIMIUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) enuHuUI(bl) HA 72 yaca(oB).

KonraktHast pabota - 46 yaca(oB), B TOM 4KCIIe JeKiuu - 32 yaca(oB), MpakTHIeCKue 3aHsTus - 14 yaca(oB), 1abopaTopHbie
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEIFHOMN padoThl - O yaca(oB).

CamocrositesibHasi pabota - 26 yaca(oB).
Kontposns (3auér / sx3amen) - 0 yaca(oB).

Popma MpoMeRyTOYHOTO KOHTPOJISI JUCLUIUIMHBL: 3a4eT B 5 ceMecTpe.

SAEKTPOHH BI
Il YHHBEPCHTE

MR /- OFMALMOHHO AHATUTAE AR CHCTE

"
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IMporpamma auctmutias "Teopust xonebanmii”; 03.03.03 "Paguodusnka”.

4. Conep:xaHue AVCHUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3jejaM) ¢c yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB U BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON PAaGOThI O JUCHHUILIHHE (MO/IYJIIO)

Buapl 1 yacsl KOHTAKTHOI Pa6oThI, Camo-

HX TPYJA0EMKOCTh (B 4acax) CTOSI-

N Pazeant qucuumimnb / Ce- |Texmun,Vlexnun|IIpaxTu-[IIpaktu-JIadopa-Iagopa-| TeJb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHs,| B 3J. [pabdoThL,| B3I pa-

Bcero | cdopme | Bcero | popme | OoTa

Tema 1. Beenenue B Teopuio KoJieOaHUI.
1. [Knaccudukanus konebanuii. Konebanus B 5 2 0 0 0 0 0 1
SKOJIOTHYECKON CUCTEME.

Tema 2. ITakeTsl mporpaMm AJIs peIieHns] HayIHBIX
3aga4 B pu3uKe. YcraHoBKa makera Python c
monynsmu NumPy, SciPy, Matplotlib. neonorus
BBIYMCJIEHUI B HAyYHBIX TIPOrPaMMHBIX MaKeTax.

) Homunans! paguoneraneit. opmat aiio ASCIL.
" [BeiBoz rpacdpukoB. Moaudukarus mapamMeTpoB
rpaduKOB 11 MOATOTOBKY MPE3EHTAIi, OTYETOB
GakasaBpCKUX padoT.

Tema 3. CoOCcTBeHHBIE KOJIEOaHUS B IMHEHHOMN
KOHCEPBATUBHOW CHCTEME C OJIHOM CTETEeHbIO
cBoOOIBL. MeTon hazoBoii miockocTr. Pa3zoBbIi
[OPTPET JIMHENMHON KOHCEPBATUBHOW CUCTEMBI.

3 Oro6paxkenue [Tyankape. Mcnonb3oBanue cedeHust
" [Tlyankape npu npueMe 3aIryMIEHHBIX CUTHAJIOB.
Oco0ble TOUKM JBYMEPHBIX TOYEUHBIX
0TOOpaKEHU.

Tema 4. CoOGcTBeHHbIE KOeOaHUs1 B JIMHEWHOM
HEKOHCEPBAaTUBHOM CUCTEME C OJIHOM CTETIEHbIO
cB0OOBL. Pa30BbIN MOPTPET TMHEWHOM

4 HEKOHCEPBATUBHOI cHCTeMBL. [IBIKEeHHE B CHCTEMe
" |c orrankuBaromiei cunoii. Juarpamma ocoobix
Touek. ['pyOble U HerpyOble JMHAMHYECKUE
cucteMbl. budypkarmu.

Tema 5. CBoGoHbIE KOIEOaHNS B HEJIMHENHBIX
cucremax. ITocrpoenne ®II metonom JIbeHapa.
Merton Pynre-Kytra pemenus audgepeHnnaIsHbIx
ypaBHeHunii Meton Pynre-Kyrra 4 nopsaka ans
pemenue qugdepeHraIbHbIX YPaBHEHUIA.
[Nonmyuenuie cucrems! quddepeHIaIbHbIX
YPaBHEHUI JUTSI painoU3NIEcKuX KoJieOaTeIbHbIX
5. |cuctem. Ilouck yCTOMUMBOrO penieHus 5 2 0 2 2 0 0 2
qugdepeHaIbHBIX ypaBHeHuiL. [lepexoansie
TpoLiecchl B KostebaTenbHOM KOHTYpe. Konebanus B
JUIMHHBIX JITHUAX HA HA3KUX YacTOTaXx,
COIJIACOBAHUE.

3AE
Crpanuna 4 u3 15. IEl YHH




IMporpamma auctmutias "Teopust xonebanmii”; 03.03.03 "Paguodusnka”.

Pa3nean! qucIUNINHLI /
MOIyJIsT

MecTp

Buasl u yachl KOHTaAKTHOI PadoTHI,
HX TPYJ0E€MKOCTH (B 4acax)

Ulexnun,
BCEro

B 9JL
¢ opme

YecCKue
3aHATHA,
BCero

YyeCckKue
B 3JI.

¢ opme

UIekuu{IIpakTu-[[Ipakrn-JIaéopa-

TOpPHbIE
padoThl,
BCEro

UIabopa-
TOpPHbIE
B 9JI.

¢ opme

Camo-
cTOs-
TeJb-
Has
pa-
oora

Tema 6. BoiHyX/1eHHbIE KOJIeOaHVsI B JIMHEHHON
CHCTEME C OJJHOU CTeTleHbIo CBOOO b Pe3oHaHC B
JIMHEITHOM OCLIJUISITOPE MPU CUJIOBOM
BO30YK/IeHUH. AMIUTMUTYIHO U (ha30-4aCTOTHBIE
XapaKTepUCTUKU OCHOBHBIX KOJIEOATEIIbHBIX CUCTEM
U UX IIPaKTHYECcKoe McHoib30oBaHue. Pacuer
KO0JIEOATEIbHOTO KOHTYpa /151 KOHCTPYKTOPCKUX
3aga4 1 nocrpoerue ero AUX n ®YX.

Tema 7. BoiHY )X IeHHBIE KOeOaHVS B HETMHEHHON
CHCTEME C OIHOU CTEIEHBIO CBOOOABI 03
qyccunanyu Hepruu (3agava dyddgunra).
Pe3oHaHC B HETMHETHOM OCHMILISATOPE TIPH
citoBoM Bo30ykaeHnn. Peppopesonanc. Pacuer
AUX xonebaTenbHOro KOHTypa Ha IpuMepe
HMITYJIbCHOTO PE30HAHCHOTO OJI0Ka MUTAHUS
PaIMOJIEKTPOHHO! alapTypHl.

Tema 8. ABTOKOJICOATENBHBIE CUCTEMBI C OJHOU
cTeneHblo cBoOobl. [IpuMephl reHepaTopoB.
Vpasuenus Ban-pep-Ilomns u Penes. ®a3opbiii
noprpeT. YacTora reHepupyeMbIx KosieOaHuid.
MsIrkoe 1 KecTKoe caMoBO30YkKJeHHE.
WHTepnonAnus JaHHBIX CITaiiHaMu. YncneHHoe
HHTErprpoBaHue 1 qudepeHrpoBaHIe.
[Noctpoenue azoBoro noprpera
aBTOKOJIe0ATE/IbHBIX CUCTEM. VI3yueHue siBieHusI
CHHXPOHU3AIIMHU U 3aTSATUBAHUS.

Tema 9. ABTOKOJIEOATENBHBIE CUCTEMBI C OHOU
CTETIeHbI0 CBOOO/IBl B HEABTOHOMHOM PEXHME.
CHUHXpOHU3ALIMS 3aXBaTHIBAHUEM U rallieHueM
coOCTBeHHBIX KoJeOanuii. [Tonoca cHXpoHM3auy.
ABTOKOJIE0ATENIBHBIE CUCTEMBI C 3ara3IbIBaIOIIEN
cBs13b10. OCHOBBI TEOPUU YITPABJICHHUS.
Hcrons30BaHUS TEOPUH PEIICHUS

I pepeHINATbHbIX YPABHEHUI B CUCTEMAX
peabHOTO BpeMeH!. ABTOKOJIeOaTe IbHAS CUCTEMa
C 3aIa3IbIBAHIEM OTKJIMKA.

10.

Tema 10. MeTton MeIJIEHHO MEHAIOILMXCS
amruatyg. Koopaunatel Ban-nep-Iloss. Meron
MeIJIEHHO MEHSIIOIIIXCS] aMIUTUTY/] B TTOJISIPHBIX
KoopiauHarax. Pemenue ypasHenus Ban nep Iloss.

11.

Tema 11. PenakcaiiioHHble TeHEPATOPHI.
[TpenenbHBIA TIEpexo]] OT HEBBIPOXKAEHHBIX
KOJIeOaTeIbHBIX CUCTEM K BBIPOJKJIEHHBIM.
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IMporpamma auctmutias "Teopust xonebanmii”; 03.03.03 "Paguodusnka”.

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYA0EMKOCTh (B yacax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 12. YCcTORYUBOCTD JIUHENHBIX W HETUHEHHBIX
KoJsiebarTenbHbIX cucteM. [Tapamerpuyeckuit
pe3onaHc. Onpenenexue odacTeit

12. |mapameTpryeckoro pe3oHanca o Meichepy. 5 2 0 0 0 0 0 2
[TapameTpuyeckuil yCuiInuTeb.

Tema 13. CructeMsl ¢ IByMsI CTETICHSIMHA CBOOOIBL.
JIBYyXKOHTYpHasI aBTOKOJIeOaTeIbHas CUCTEMA.

13.|Co0OcTBEeHHBIE KOJIEOAHUS B JIMHEMHBIX CUCTEMAX C 5 2 0 0 0 0 0 1
N CTENEHSAMU CBOOOIBI.

Tema 14. KoneGaHusi B OJHOPO/IHBIX LETIOYKAX.
14. |BbiHyX1€HHBIE KOJIEOAHHS B OJJHOPO/IHBIX 5 2 0 0 0 0 0
LEN0YKaXx.

Tema 15. [TapameTrprueckue CUCTEMBI C
|5, [p-crenensmu cBOOOBL. JIByXKOHTYPHBIH 5 2 0 0 0 0 0
" [mapamerpudeckuii ycmmmrens u mpeodpasoBareib
YaCTOTHI.

Tema 16. KonebaHus B pacripe/ie/ieHHbIX CUCTEMaX.
ABTOKOJI0aHUS B pacpeaeNeHHbIX CHCTeMaXx.
Xaotuueckue KosedarenpHble cucTeMbl. "DddekT
16. " o 5 2 0 0 0 0 0 2
6a60uku". CtpaHHbIi arTpakTop. Ppakrasl.

17.|Tema 17. IlonBeneHne UTOroB. 3aver. 5 2 0 0 0 0 0

l1Toro 32 0 14 14 0 0 26

4.2 Coaep:xaHue JUCHUILIMHBI (MOIYJIs1)
Tema 1. Beeenne B Teopuio kojedannil. Knaccndukanus konedannii. Kose6anus B 3Ko10rnueckoi cucreme.

JlaloTcst OCHOBHBIE ONpeieieHus B TeOpur KoneOanuid. [IpuBoasTcs nmpumeps! KonebaTenbHbIX cucteM. [IpuBoasTcs npumMeps
MIPUMEHEHUs] METOJIOB TeOpUH KoJiebaHuii B podeccun ?paanodusuk?. [laercs kinaccuukaiuys KoaedaTeIbHbIX CUCTEM M0
THITy IOBTOPEHUS JBIKEHHS, TI0 KOJIMYECTBY CTelleHel CBOOOIbI, 110 MOTEPSIM B CHCTEME, 110 TUITYy BHEILIHETO BO3EHCTBUSA, IO
TNy ypaBHeHUi. [IpuBoauTCS MpuMep KoseGaTe bHON CHCTEMBI Ha TIPUMEPE SKOJIOTMYECKOH CHCTEMBI.

CamocrosTebHas padoTa CTYJEHTOB COCTOUT aHAJIU3E OKPYKAIOIIErO MUpA U MOUCKE U KJIaCU(UKALIUKA KAKOW JIMOO
K0s1e0aTeJIbHON CUCTEMBI.

Tema 2. IlakeTsl MporpamMm /Jisl pemieHus1 HAYYHBIX 3aj4a4 B (pu3uke. YcraHoBka nakera Python ¢ moayiasivmu
NumPy, SciPy, Matplotlib. Uxeosorust BoluucjeHuii B HAYYHBIX IPOrpaMMHbBIX nakeTax. Homunambl
paauoaetaieii. ®opmar daitioB ASCIL BriBoa rpacukos. Moaudukanus napametpos rpacdukoB st
NO/IrOTOBKH Npe3eHTalHil, 0TYeTOB 0aKaJaBpCKUX padoT.

PaccmarpuBaeTcs BO3MOXXHOCTH s13bIka Python 1 ToNoSHUTENbHBIX MOAYJIeH AJs peleHus 3aJa4 (PU3UKU U paguodusnu.
PacmarpuBatotcest crioco6sl yeraHoBkM Monyiieid NumPy, SciPy, Matplotlib. [laeTcs uneanorus HanvcaHusi CKpUIITOB B
(pusnueckux nakerax. PaccmaTpuBaioTcest criocoOsl rpecTaBiieHus rpaduueckrX JaHHBIX U HE0OXOJMMBIE JIEMEHTHI CKPUIITa
it Mmogudukarmu rpacpuka B cootBercBru ¢ ['OCT mis BKP. Ha npumepe BhIUUCICHUS TapaMeTPOB KOJIeOaTeIbHOIO
KOHTYpa, AAeTCA MPEe/ICTaBIeHNE O MHKEHEPHBIX MPHIOKEHUAX TAKOTro poaa pacueToB. KOHTPOIIb BBINOIHEHNUS IPUBECH B
POC4.1.1.

CamocrositenibHasi paboTa 3akiouaercs B ycranoBke naketoB [10 Python NumPy, SciPy, Matplotlib Ha kommbioTep.

Tema 3. Co6cTBeHHBIE KOJe0OaHNs B JJHHEHHOI KOHCEPBATHBHOM CHCTEME ¢ OJTHOI CTeNeHbI0 CB000abl. MeTo
¢dazoBoii miockocTn. Pa30BbIi NOPTPET JHHENHONH KOHCepBaTHBHOI cuctemMbl. OToOpakenne Ilyankape.
Hcnoan3oBanne ceuenns [lyankape npu npuemMe 3alryMJIeHHBIX CHTHAJOB. O co0ble TOUKH JBYMEPHBIX
TOYEeYHBIX 0TOOPaKeHUM.
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IMporpamma auctmutias "Teopust xonebanmii”; 03.03.03 "Paguodusnka”.

PaccmarpuBaroTcst JIMHEHHBIE KOHCEPBATUBHBIE CUCTEM C OJJHOM CTENIeHbI0 CBOOOIBI Ha IIPUMEPE MaTEMAaTHUECKOr0 MasiTHUKA U
KoJIeOaTeIbHOro KOHTYpa. [Jaetcs onpenenenue (ha30BOH IIOCKOCTH, U300pakaroel TOUKH, (pa30BOM TpaeKTOpHH, (ha30BOrO
noptpera. BuBoasTCS ypaBHEHUE onuchIBaOIMe ha30BYI0 TPAEKTOPUIO JIMHEWHOW KOHCEPBATUBHOM CUCTEMBI C OHOI
crenenbio cBooo bl CTpouTcs (ha30BbIA OPTPET JIMHEHHOW KOHCEPBATHBHOWM CHCTEMBI C OJJHOU CTENeHb0 cBOOO b, BBROAMUTCS
orpeJesieHne COOCTBEHHOTO BpeMeHH. [laeTcs orpeenieHrne ocodoi Touku tuma (okyc. Jaercs onpenesieHust 0ToOpaKeHust
(ceuenus) [Tyankape. [IpuBonuTcs npumep ucnosb3oBaHus ceueHus [lyankape ais puiibTpanuu 3aiyMIeHHbIX CUTHAJIOB.

CamocrositeNibHasi padoTa 3aKJII0YASTCS] B U3YUEHHE B CIIEIUAIbHON MporpamMMe (ha3oBbIX MOPTPETOB JIMHEHHOM
KOHCEPBAaTUBHOH CHUCTEMbI C OHOM CTENeHbI0 CBOOOIB! M MX M3MEHHSI OT HaYaJIbHBIX TAPaMETPOB.

Tema 4. CoOcTBeHHbIE KOJI€0aHNs B JHUHEHHON HEKOHCEPBATHBHOM CHCTEMe ¢ OJHOM CTeNeHbI0 CBOOOIbI.
®a30BbIil NOPTPET JHHENHONH HEKOHCEPBATHUBHOI cucTeMbI. /IBI2KeHHe B cHCTeMe ¢ OTTAJKHBaIoNeil CHIOM.
Jdunarpamma oco0bIX ToueK. ['pyObie n HerpyOble fMHaMu4ecKHe cucreMbl. Budypkanuu.

PaccmarpuBatoTcs JIMHEHHbIE HEKOHCEPBATUBHBIE CUCTEM C OJJHOM CTENEHbI0 CBOOO/IbI Ha IPUMEpe KOIeOaTeIbHOIO KOHTYpA.
Haetcs onpenenenue cnadoro 3atyxanus. Haxogurcs perienue cucrembl audpepeHInanbHbIX YPaBHEHUH ONMCHIBAIOIINX
JIMHEIHYI0 HEKOHCEPBATUBHYIO CUCTEMY C OJJHOM CTeNeHblo cBoOoAbL. JlaeTcs onpe/eneHue JIorapupMIuIecKoro JeKpeMeHTa
3atyxaHus. [Jaerca onpeneneHue nodporHocty. Ha npumepe JMHENHON KOHCEPBATUBHOM CUCTEMBI C OTHON CTEIEHbI0 CBOOOABI
B cilyyae caboro 3aTyxaHus cTpoutcs (a3oBblii noprpet. [laetcs onpezeneHue ocodoit Touku tuna ¢okyc. Jaercs
olpeeieHne CUIIBHOTO 3aTyXaHus. IIpuBoaurcs pemenue qudgepeHnuanbHoro ypaBHeHus a3oBoit Tpaekropun. CTpoutcs
(bazoBbIii MOPTPET JIMHEHHOW KOHCEPBATUBHOM CUCTEMBI C OJIHOM CTEIIEHbIO CBOOOIbI B CITy4Yae CHIIbHOTO 3aTyXaHHsI /151 HOBBIX
xoopaunar [ u [. [lpuBoautcs addpuHHOE Peodpa3oBaHie KOOPAMHAT IS HOCTPOEHUs! (DA30BOIO MOPTPETa JIMHEMHON
KOHCEPBATHBHOM CHCTEMbI C OJJHOH CTETIEHbI0 CBOOO/IBI B CJIydae CUJILHOTO 3aTyXaHHUsl B KOOpAUHATax X U y. [Jaercs
onpejeeHue 0co00i TOUKM TUMa y3ell.

JlaeTcs onpezeneHne CHCTEMbI C OTTAIKMBAOIIEH cilol. B KauecTBe nmpuMepa Takoi CUCTEMBbl pacCMaTpPHBAECTCS
TIepeBEPHYTHI MaTeMaTHYECKMi MasTHUK. [IpuBoguTcs pererne audgepeHnuansHoro ypapHeHus (a3oBoi TPaeKTOPHH.
PaccuntiBaercs u ctpoutcs ¢a3oBbIi HOPTPET CUCTEMBI C OTTAJIKMBAIOIIEH CUIION B OTCYTCTBUM 3aTyXaHHs. BeiBogsTCS
ypaBHeHU: (pa30BBIX TPACKTOPHH JUISI CUCTEMBI C OTTAIKMBAIOIIEH CHJIOHN B CIydae HEHYJIEBOTO 3aTyXaHHs.

Crpowurcst (ha30Bblil MOPTPET CUCTEMBI ¢ OTTAIKMBAIOIIEN cuioii B koopaunarax [J u [ [Ipusopurces adpunnoe
npeoOpa3oBaHUe KOOPAUHAT AJ1s1 HOCTPOeHHs (Da30BOro MOPTPETa CUCTEMBI C OTTAJIKMBAIOLIEH CUION B KOOpAUHATAX X U Y.
Haetcs onpezeneHue ocodoit Touky TMHa ceuio. CTpoutcs AuarpaMma oco0bix Touek. Ha auarpamme o6o3HavaioTcs 061acT
COOTBETCTBYIOIIE OCOOBIM TOUKAM THIIA HEHTP, YCTOWYMBBIN (POKYC, HEYCTONUMBBIN (POKYC, YCTOWYMBBIN y3€J1, HEyCTOWYNBBINA
y3el, cenno. Jaercs onpenenenue Ougypkanun.

Tema 5. CB0oOoaHbIe KoJ1e0aHusA B HeqmHeilHbIX cucTtemax. Ilocrpoenune ®II meroaom JIbenapa. Meroq
Pynre-Kyrra pemenust nuc g epennuaibubix ypapaennii Meroa Pynre-Kyrra 4 mopsiaka s pemeHnue

auc ¢ epennuanbabix ypasHeHuii. [loaydenne cuctemsl qud epeHInaIbHbIX YPaBHEHU 1JIS
paaunoduznyecknx KoJedareabHbiXx cucteM. Ilouck ycroiiunsoro pemenus aud ¢ ep eHIHANLHBIX YPaABHEHHII.
IlepexoaHble mponecchl B KojiedaTeJbHOM KOHTYype. KoJle0aHusi B UIMHHBIX JIMHUAX HA HU3KUX YaCTOTAX,
corjiacoBaHme.

PaccmarpuBatotcst cBoOOIHBIE KOsIeOaHUsT B HEIMHEWHBIX CHCTEMAaX THUIIAa MATEMaTUIeCKOTO MasiTHUKA M CUCTEMBI C CyXUM
TpeHueM. Paccmarpusaercs meroq JIbeHapa Ui noctpoeHus (a3oBbIx MopTpeToB. [IpuBoanTes 10Ka3aTeIbCTBO METOMA U €TO
CB#A3b C METOJIaMM YMCIIEHHOTO pelieHus auddepeHnanbHbeX ypaBHeHuil Metogamu Pynre-Kyrra

[IpakTryeckue 3aHATUS UCTIONB3YIOTCS 111 IPUMEHUS TTOJyUYeHHbIX 3HAaHWH JJIsIaHaIN3a CTAaHAAPTHON pafriou3NIecKon
3a[a4u - IlepeJadl JaHHBIX B U(POBOM BHUJIE C MaJION CKOPOCTHIO 1o uHTepdeiicam tuma RS485 mm CAN, PaccmarpuBaetcs
CIIOCO0 MUHMMU3ALMH EPEXOAHBIX POLIECOOB U CIIEJOBATEIFHO TOBHILICHHS CKOPOCTH ¥ TIOMEXOYCTOMYMBOCTH JIMHUH CBSI3H.
Koutposns Bemosnnenus npusened B POC 4.1.3 u 4.1.4.

CamocrosiTenbHas padoTa 3aKJII04aeTcsi B IOCTpoeHnU (ha30BOM TpaeKTopru MeTojioM JIbeHapa /isi IPOU3BOJIbHOM (DYHKLIUH.

Tema 6. BoiHy:KJeHHbIE KOJI€0aHUA B JHHEHHOM CHCTEME C OJHOM CTENEHbI0 CBO0OAbl. Pe30HaHC B IHHETHOM
OCHUJUISITOPE NPU CHJIOBOM BO30Y:K/eHHH. AMILTUTY/JHO U (DA30-4aCTOTHbIE XaPAKTEPUCTHKH OCHOBHbBIX
K0Jie6aTeJbHbIX CHCTEM U UX NPAKTHYECKOe HCNoJb30Banne. Pacuer kose0aTe bHOro KOHTYpa st
KOHCTPYKTOPCKHUX 3a/1a4 1 nocrpoenne ero AUX n ¢UX.

Ha npumepe Kosie6aTenpHOro KOHTYpa ¢ FeHepaTOpOM PacCMaTpUBAIOTCSI CUCTEMBI C BBIHYKIEHHBIMU KOJIEOAHUSMM.
PaccmatpuBatoTcst TUIBI KoJeOaHUid B KOHCEpPBATUBHBIX cucTeMax. Haxoqurces 3aBUCMMOCTH OT YaCTOTHI BBIHYKAAIOIIMX
KOJIeOaHHId aMILTUTY/Ibl U (ha3bl BRIHYKICHHBIX KOJIeOaHU B KOHCEPBATHUBHOM cucTeMe. [laeTcs onpeeneHie pe3oHaHca.
BrIBOIMTCS 3aBUCHMOCTD aMILIATY b M (pa3bl COOCTBEHHBIX KOJIEOAHUI B Cllyvae JeHCTBHSI BbIHYKaoIel cuiibl. CTpouTcst
BpeMEHHasl 3aBUCUMOCTb aMILIUTYABI KoJeOaHuii B KOHType. BoiBoauTcs ypaBHeHue OueHuil. [lenaercs npeaeabHbIi Iepexon K
HyJIEBOH PacCTpOKe YacTOTHl. BHIBOAMTCS ypaBHEHME aMILIMTYAb! KoJieOaHUI IIpy pe3oHaHce. PaccMaTpuBaloTCs TUITBI
KoJIeOaHHIi B HEKOHCEPBATUBHBIX cUCTeMax. [leaeTcst BBIBOJ O BOZMOXKHOCTH NpeHeOpekeH sl COOCTBEHHBIMH KOJICOaHUSIMU.
C noMOIIBI0 METOJAa KOMIUIEKCHBIX aMIUIUTY[] HAXOAUTCS 3aBUCUMOCTH OT YACTOTHI BBIHYKIAIOIIMX KOJIEOAHNH aMILTUTYIbl U
(basbl BbIHYX/IEHHBIX KOJIeOaHUiI B KOHCEPBATUBHOM cucteme. Onpenessiercs HMPUHa pe30HAHCHON KPUBOM /11t
BBIHYKJJCHHBIX KOJIEOaHUM B JIMHEHHOW CUCTEME C OJIHOH CTerneHbio cBoOoabl. HaxomuTcst 3aBUCUMOCTD HIMPUHBI PE30HAHCHON
KPHUBOI1 OT BOOpOTHOCTH cucTeMbl. HaxoauTes yBenyeHne aMIuITy bl KoneOaHui IIPY pe30OHaHce.
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Ha npakTryeckux 3aHsATHAX CTyAeHTH yyarcs crpontb AUX n ®UX kosebaTerbHOro KOHTYypa, 100aBisTh Ha Tpaduk
JIOTIOJTHUATEILHYIO MOSICHSIONTYI0 MH(GOPMAIIMIO, ITPE/ICTABIISATh TpauK B pa3HbIX MaciTabax, AenaTh BCTaBKU B rpaduk,
MPEJCTaBIIATh HECKOJIBKO 3aBUCUMOCTEN Ha 01HOM KapTuHKe. KoHTposb BeimonHenus npusesed B POC 4.1.2.

CamocrosTesbHas padoTa CTYIEHTOB COCTOUT B BBIBOJIE YPaBHEHH S IIMPHHbI XapaKTEPUCTHKH.

Tema 7. BoiHyK/IeHHbIE KOJI€OaHUsI B HEJTMHEHHOH CHCTEMeE ¢ OJHOM CTENEeHbI) CBOOO/IbI €3 JUCCHIIauu
snepruu (3agaua [y ¢punra). Pe3oHaHc B HeJIMHETHOM OCIIULISITOPE MPH CHJI0OBOM BO30Y:KIeHIH.
®eppopesonanc. Pacuer AUX koj1e0aTeibHOr0 KOHTYpa Ha MpPUMepe UMITYJIbCHOr0 Pe30HAHCHOIr0 0JI0Ka
NMATAHAS PAIN03JEKTPOHHON aNMapTyphl.

[IpuBonATCS MpUMEPHl HEMTMHENHBIX CHCTEM: MaTeMaTHUECKUI MasiTHUK M KOJIeOaTeTbHBIN KOHTYP, C KATYIIKOW HAMOTAHHOM
Ha (heppOMarHUTHOM cepieyHuKke. [IpuBoauTCs MpuMep aBTOaMOPTU3ATOPOB, UCTIONB3YIOIIMX HeMHEHHOCTb. CTaBUTCS
3agava [y uHra st BBIHYKIEHHBIX KOJIeOaHUI B HEJIMHEWHOM CUCTEMe C OIHOM CTereHbIo cBoOobL. [laeTcst MeTo
rapMOHHYECKOTO OaniaHca. 3anuChIBAeTCsl YpaBHEHUI KOJICOAHUI B HEJIMHEHHON crcTeMe Oe3 IMCCUTIALINY SHEPTUH.
VpaBHeHHe IPUBOAUTCS K COOCTBEHHOMY BpeMeHu. Uinercst peliieHre ypaBHeH i KoJieOaHui B HEJIMHEeWHOM cructeme 0e3
JMCCHUIIALIMY SHEPTHH METOIOM rapMOHHYecKOro Oananca. [Ipuoautcst MeTos padoThl (peppOMarHUTHOTO CTAOMIN3ATOPA.
BBoasATCS MOHATHMSA KECTKOH M MATKOHM XapaKTepUCTUKH. [laeTcs onpeziesieHne MeTofia TapMOHIUYecKoro OanaHca. Jdenaiorcs
npeoOpa3oBaHKe B COOCTBEHHOE BpeMsl 1 BBOAUTCS OTHOCHUTENIbHAS PAcCTPOrKa 4acTOThl. C MOMOIIBI0 MeToaa
rapMOHHYecKOoro Oananca BoiBoauTcst AUX /17151 KOHCEPBATUBHOW HEIMHEHHON CUCTEME C OJIHOM CTerneHbl0 cBoO0obl. CTpouTCst
AYX, aHanmu3upyercs peesbHbIX Mepexo K JIMHEHHBIM cucteMaM. OObsCHSETCS MPUHIUIT PaboTH (heppOpe30HAHCHOTO
crabmmsaropa. OObsCHSAETCS TOBEIeHUE CUCTEMBI IIPU YBEJIMYEHUH ¥ YMEHbIIEHNN YacTOThl. BEIBOIUTCS ypaBHEHUE AJIs
30HBI HEYCTOMUMBOCTH crcTeMbl. C OMOLIBI0 METO/Ia FApPMOHMYECKOro OasiaHca BeiBoauTcess AUX 111 HeKOHCepBaTHBHOM
HEJIMHEWHOU CHCTeMe C OJJHOM cTerieHbio cBoOoabl. CTpoutcss AUX, aHATU3UPYETCs MPeIeNIbHBIX NIEPEX0/] K JINHEHHBIM
cucrteMaM. OObSICHSETCS MOBEJEHNE CUCTEMbI TIPH YBEIMYESHNU U YMEHBLICHUH YaCTOTHI.

Ha nmpakTryecKux 3aHsATHAX pa3dUpaeTcsl yCTPOUCTBO UMITYJIbCHOTO OJI0OKA IIUTAHKS PE30HAHCHOTO TUIIA, U €0 OCOOEHHOCTH
padotsl. CtyzeHTbl y4aTcs cTrpouTb AUX HelMHEHHOW cucTeMe ¢ UCTIOJIb30BaHMEM YKCIEHHOTO PEIIeHNs] alreOpandecKux
ypaBHeHuii. KonTposs Bemmonnenus npusened B POC 4.1.5.

CamocrosTebHasl padoTa CTYICHTOB COCTOUT B pacueTe 30HbI HEYCTOMYMBOCTH M 001acTi heppope3oHaHca.

Tema 8. ABTOKOIE0aTeNbHBIE CHCTEMBI € 0JHOI cTenenbl0 cB060ab1. IIpuMeprl reHepaTopoB. YpaBHeHHs
Ban-nep-Iloas u Peses. ®a3oBbiii noprper. YacToTa reHepupyemMbIx KoJiebanuii. Msrkoe u ;KecTkoe
caMmoB030y:xaenne. IaTepnosus JaHHBIX ciiaiinamMu. YncjieHHoe nATerpuposanne u and gepennupopanne.
IMocTpoenne ha30Boro noprpera aBToKoJedaTeJbHBIX cHcTeM. 3ydeHne siBJeHHsI CHHXP OHH3aIHH U
3aTATNBaHMS.

JlaeTcs onpezneneHne aBTOKOIEOaTEIbHBIX CHCTEM TOMCOHOBCKOTO ¥ PETAKCALIOHHOTO TUIOB. PaccmarpuBaloTcst mpuMepsl
aBTOKOJIeOATEIbHBIX CUCTEM Ha OCHOBE I0JIEBOTO TPAH3UCTOPA, TYHHEIBHOTO JUOA M M0 CXeMe MHAYKTUBHOW TPEXTOUKH.
JlaeTtcs onpezneneHrne MrHOBEHHOH KPYTH3HBL. BeiBoanTcs ycioBre camMoBo30ykeHue reHeparopa. JlenaeTcst anmpoKkcuManus
MTHOBEHHOH KPYTH3HBI IOJIMHOMOM TpeTel creneHu. BoiBogutcst ypasHenue Ban-nep-Iloins. [Jaetcs ypaBHenue Pernest.
Vpasuenue Ban-nep-Ilons u Penest nepeBonsites: B codctBeHHOE BpeMst. CTpouTcs (pa3oBBIiA TOPTpPET VISt aBTOKOJIe0aTeIbHBIX
CHCTeM, ONIMChIBaeMbIX ypaBHeHHssME BaH-zep-Ilons u Penesi. Onpenensercs yactora aBTokoaeOanuid. [Jalotcst yeaoBus s
TIOCTPOEHHSI FTeHEpaTOpa rapMOHNYECKHUX CUTHAJIOB. ONMChIBAETCS] METOJ, CpeHel KpyTu3Hbl. [laeTcs onpeneaeHne MIrkoro u
JKECTOKOTO PEKUMOB CaMOBO30OY K ICHH L.

Ha nmpakTHyecKux 3aHsATHsAX pa3dupaeTcsl yCTPOUCTBO reHepatopoB PDA 1 0co6eHHOCTH paboThl IIPU aHAJIOTOBOM U LI POBOMA
peanmuzanmy. CTyJeHTBI yuarcs UCTIOIb30BaTh B pacyeTax XapaKTepPUCTHKH 3JIeMeHTOB PDA, 1aHHBIX B rpauveckoM nim
JIMCKPETHOM BHJIE, OTIPE/ENATh PEKUM pabOThI reHepaTopa UCXoAs U3 Bujaa ¢a3oBoro noprpera. KOHTpo:b BHIOIHEHUS
npusesieH B POC 4.1.6.

CamMocTrosTebHas pa60Ta CTYACHTOB COCTOUT B daHAJIN3€ KAYCCTBA PACUMTAHHOI'O I'€HEpATOPpa IMPU PA3JIMYHBIX I[MapaMeTpax.

Tema 9. ABTOKOJIe0aTeJbHbIE CHCTEMBI € OIHOMH CTeNeHbI0 CBO0O0/IbI B HEABTOHOMHOM pesxumMe. CHHXP OHM3aIus
3axBaThIBAHNEM U ranieHneM co0CTBeHHbBIX KoJeoannii. [Tosoca cnaxpoHn3anun. ABTOKoJe0aTe bHbIE CHCTEMBI
¢ 3ana3apiBaomieii cBa3b0. OCHOBBI Teopun ynpasJieHus. cnojb30BaHusI TEOPHH P elIeHUsT

mud ¢ epeHnmaIbHBIX ypaBHEHHI B CHCTEMAaX PeaJbHOT0 BpeMeHH. ABTOKoJIefaTeIbHasI CHCTEMa C
3ana3/IbIBaHieM OTKJIHKA.

BBoasTcst MArkoe 1 jkecTKoe caMoBO30YKAeHHMeE. Y CIoBHe IS JKECTKOTO caMoBO30y kieHus1. Paccmarpusatorcst
aBTOKOJIeOaTeNIbHbIe CHCTEMBI C OJJHOH CTETIeHbI0 CBOOObI B HEABTOHOMHOM peskume. [IpuBoauTCs IpUMep CUHX pOHU3ALIH
3axXBaThIBAHUEM U rallleHHeM COOCTBEHHBIX KoJleOaHwid. [laeTcsi 3aBUCUMOCTb MOJIOCA CHHX POHHU3AIUK OT JJ00OPOTHOCTH KOHTYpa
Y aMIUTATY/IBI BO3/IeWCTBUS. BBOASTCS aBTOKOJIEOaTEIbHBIE CUCTEMBI C 3aIla3/ibBalomiel cBs3bi0. [IpornopurnoHanbHeIi -
MHTETpaIbHBIA - quddepeHnranshbi peryistop. Tepmocradmmsanust. Ctanku ¢ YITY, 3d npuHTEpH U TeOpuUs KOJeOaHHH.
OCHOBBI TEOPUY YTIPABIICHHUS.

Ha npakTudeckux 3aHATUAX CTYAEHTHI yUaTcs IPaBUIIBHO UCIIONBb30BaTh Pypbe peodpa3oBaHue, Al aHAIM3a CIIeKTpa
BbIXOJHOTO curHana PIA. Vcxons u3 cnekrpa go0uBaloTcs og00poM napamMeTpoB paboThl FeHepaTopa B yKa3aHHOM PEKUMe.
[MosnyyaloT HaBBIKM HACTPOMKM OHOTO U3 Haubosiee yacto Berpedaomierocst B CNC monayis - PID perynsaropa. Konrposibs
BeinosHeHus npuseseH B POC 4.1.7 u POC 4.1.8.

CamocrosiTesbHasi padoTa CTyJEHTOB COCTOUT B HAOMIOJIEHNH B CIIELMAILHON NPOTrpaMMe Pa3jIMuHbIX PEXMMOB PabOThI
reHeparopa
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Tema 10. MeToa meaieHHO MeHSOmmXcsa aMmiantya. Koopanaater Ban-nep-IloJisi. MeTox Me1uieHHO
MEHSIIOIUXCSI AMILUIATYT B MOJSIPHBIX KoopanHaTax. Pemenne ypasuenns Ban nep Ilous.

Boaurcs Bpawaomascs cucteMa koopausar. Jlaiorcs onpeaesnenus koopauHar Ban-gep-Ilons. [laercs onpeneneHue Meroga
Me/IJIEHHO-MEHSIOIINXCS aMIUTUTY . BRIBOAWUTCS BBIpasKeHUs 711 YKOPOUCHHBIX YPAaBHEHUI METO/Ia MEAJICHHO MEHSIIOIIUXCS
amMIuITyx B KoopauHaTtax Ban-gep-Tlons. [aioTcsa mpenMyIiecTBa M HeIOCTaTKU METOAa MEIEHHO MEHSIONIUXCS aMILTATY.
[IpuBoIUTCA IPUMEHEHNE METOAAa MEUIEHHO MEHSIONINXCS aMIUTATY /IS IMHEWHON HEKOHCEPBATUBHOW CHUCTEMBI C

OHHOﬁ CTCIICHbIO CBO60I[BI. ,)laIOTCH OInpeaecJ€HrA MOJAPHbIX KOOpAUHAT. BriBoauTcs BbIpAXKCHUSA IS

YKOPOUYEHHBIX YPaBHEHHH METO/la MeUVIEHHO MEHSIOIINXCST aMIUIUTY/I B TTOJIIPHBIX KOOpAMHaTax. [laloTcs mpenMyIecTsa u
HEJOCTaTKM MEeTO/la MEeJUIEHHO MEHSIOIMXCsl aMIunTy 1. [IprBoauTcs mpuMeHeHe MeTo/ia MeJUICHHO MEHSIOIINXCS aMITINTY
1t ypasHeHus Ban nep [oins. PemaoTcst ykopodeHHbIe ypaBHeHuUs AJ1s ypaBHeHus Ban gep [omnsa. Ctpourtcs nomydeHHast
3aBHCHMOCTb aMIUTUTY /bl KOJIEOAHUI OT BPEMEHH.

CamocrosiTenbHasi padoTa CTyJEeHTOB COCTOUT B cpaBHeHMU PI1 reHepaTopoB pacCUMTaHHBIX ¢ MOMoNIbI0 MeTora MMA u
OOBIYHBIMH CIIOCOOAMH.

Tema 11. Penakcannonnbie renepatopsl. IlpeaebHblil mepexo OT HEBHIP 0KIE€HHBIX KOJI€0aTeJbHBIX CHCTEM K
BBIP 03K 1€ HHBIM.

OO0BbsIcHsIETCS cXeMa pabOTHl peJlaKCallMOHHOTO reHepaTopa Ha HeoHoBOH Jamrie. OObsiCHsIeTCs cxeMa paboThI
PpEeaKCallMOHHOTO reHepaTopa Ha TyHHeJIbHOM Juoje. CXxeMa peslakCcallMOHHOTO reHepaTopa Ha JeMeHTe ¢ S-00pa3Hoi
XapaKTepUCTUKON MOJiepHMU3NpyeTcs. BriBomuTCs BhIpaxkeHue i1t (ha3oBOM TpaeKTopuu. JlaeTcs orpesesieHre BIPOKICHHBIM
cucreMaM. CxeMa peJlakCallMOHHOTO TeHepaTopa Ha JIeMeHTe ¢ S-00pa3HOi XapaKTepUCTUKON MOJIEPHU3UPYETCS B
HEBHIPOK/ICHHYIO chcTeMy. BriBomuTcst ypaBHeHue aBrkenus1. Ctpoutcs ¢a3oBblil noptpet MetonoM JIbeHapa. M3yuaercs
noBeJicHre (Ha30BBIX TPACKTOPHI NPH Tepexo/ie K BHIPOKIEHHBIM cucTeMaM. [laeTcsi 000CHOBaHUE CKAYKOB.

CamocrosresbHas pa60Ta CTYACHTOB COCTOUT B HaOJTI0[ieHrE B CIIEIIHAIbHOM nporpamMmme npeaeibHOro nepexoaa.

Tema 12. YcTOHYNBOCTD JHHEHHBIX H HeJHHEHHBIX KoJie0aTeabHbIX cucTeM. [lapamMerpuueckuil pe3oHaHC.
Onpejenenne o6acrei napaMeTpuueckoro pesonanca no Meiicuepy. [lapamerpuyeckuil ycuinTeb.

JlatoTcst onpeneneHus yCTOMYMBOCTY KosebaTesbHbIX cucteM. Jlaetcs onpeneneHue ycroiunBocty 1o JlsmyHoBy. [TpuBoaurcst
BTOpO# MeToz JIAmyHoBa AJ1s MOMCKA YCTOMYMBOCTH JIMHEHHBIX crcTeM. [IpuBoanTcs BTopoit MeToa JIsamyHoBa [J1s HOMCKa
yCTOfI‘{MBOCTM HEJINHENHBIX CUCTEM. le/IMeHeHI/le BTOpPOIo M€Toga HHHyHOBa U1 UCCIIEJOBAHM S1 yCTOﬁ‘{HBOCTH
aBTOKOJIeOATENIbHBIX CUCTEM, ONUCHIBAEMbIX ypaBHeHHeM Baw aep Ilounst. Onpenenenue napaMeTpuueckux CUCTEM.
[NapameTpuueckasi cucteMa Ha mpuMmepe Kauesneid. [lapamerpuyeckast cucteMa Ha OCHOBE KOHTYpa € HEJIMHEHHON EMKOCTBIO.
BbIBO/I yKOPOUEHHBIX ypaBHEHUIA. Y cuiieHHe U ocliablieHue COOCTBEHHBIX KOJIEOaHHA 110]] apaMeTPHUYECKUM BO3JCHCTBUEM.
Ypaeuenue Matbe. Onpezesnenue koagduimenTta napamerpudeckoro ycuieHus. CimBka ypaBHeHus s Touek O u tay.
Perenue cucrembl anreOpanuecKkux ypaBHeHWi. BBeieHre oTHOIIEHUs eproioB Konebanui Oera. [Touck obnacreid ycuneHus
IIpY KparHe MaJIoM IapaMeTpuieckoM Bo3aeicteun. OnpeneieHre 00J1acTel mapaMeTpruueckoro pe3oHanca no MencHepy.
N3meHeHue obnactelt napaMeTpryeckoro pe3oHaHca B Cllydyae HeKOHCEpBATUBHOW cUcTeMbl. [lapaMeTpuieckuil yCUIUTeb.
OrnpejesieHnst CUILHOTO U cllaboro pe3oHaHnca. HeoctaTku 0IHOKOHTYPHOTO MapaMeTpUiecKOro YCUITUTES.

CamocrosTenpHas padoTa CTyJEHTOB COCTOUT M3 ITOMCKA M O3HAKOMEJIHHS C KPUTEPHSAMHU YCTOMUMBOCTH KOJIeOaTebHbIX
cucreM (Kpome Kpurepues JlsmyHoBa)

Tema 13. Cucremsl ¢ JByMsI CTeNeHAMHE CB000/bl. [ByXKOHTYpHAas1 aBTOKo.Jie6aTebHas cuctema. Co6cTBeHHbIE
KO0JIeGaHUS B JIMHENHBIX CHCTEMAX C N CTENEeHsSIMH CBO0O /bl

CucreMsl ¢ IByMs CTeNIeHAMHU cBOOOABI. BEIOOp KoOpauHAaT, mapiyaibHble YacToThl. IloyueHne ypaBHeH s JBHKEHUS A1
JBYX CBSI3aHHBIX KOHTYpPOB. BbiBog coOcTBeHHBIX YacToT. [IpoBepKa BepaxkeHus 1J1s1 COOCTBEHHBIX YaCTOT IIPH HYJIEBOM CBA3U
MeX Iy KOHTypaMu. BeipaskeHus U1 cOOCTBEHHBIX YacCTOT IIPH MAJION CBSI3M MeX Ay KOHTypaMu. PacnosioxkeHne coOCTBEHHBIX
JacTOT OTHOCUTEJIbHO NMapruanbHeix. Hynesast paccrpoiika Mesx 1y KoHTypamu. KoadduimenTsl pacnpeneneHus aMIUIUTY I Ha
COOCTBEHHBIX 4acToTax. BBIBOABI M3 ypaBHEHUH A1 K03(h(ULMEHTOB pacrpesiesaeHus aMIuuTy . OnpeneneHiue HopMaIbHbIX
koopnuHat. I'paduk Buna. KoaddurmenTs! pacnpeneneHus aMIUTUTY ] IPU HyJIeBOM pacTpoiike. buenus B cucteme nByx
CBSI3aHHBIX KOHTYPOB. BBIHY K/IeHHbIe KOieOaHusI B cUCTeMax ¢ ByMsl creneHsimu cBodoabl. AUX n @UX. Gunbrp-rnipodka.
AUX cucremsl ¢ 3aTyxanueM. AYX cucTemsl ¢ HyJIeBOI pacCTPONKON, ONTUMAaJIbHAS CBI3b. JIBYXKOHTYpHAs
aBTOKOJeOaTeNbHas cucteMa. PexxMbl raieHus v 3aTsAruBaHus.

CamocrosiTenbHasi padoTa CTyJEHTOB COCTOUT U3 pacueTa u aHamm3a AUX n @UX 1ByX cBSI3aHHBIX KOHTYPOB (BBIHYKJCHHbIE
KoJieOaHus).

Tema 14. Kosie0anus B 0 THOP O JHBIX MeNOYKAaX. BLIHYK/IeHHbIE KOJIeOAHHSI B OHOPOJHBIX IIeMOYKaX.

CobOcTBeHHbIe KoleOaHus B IMHEHHBIX CUCTEMax C N CTeTleHsIMU cBoOoIbl. MoauduimpoBanHoe ypaBHeHue Jlarpanxka.
Kone6anus n-aromHo# MosekyJsl. Jlazep na CO2. OmnpeniesieHre 0OAHOPOIHOM IIENOYKH KoJieOaTebHbIX KOHTYPOB 0e3
JVICCUTIAIIY SHEPruy. DJIEMEHT CBSI3U. BbIBOJ ypaBHEHUS OBIKEHMS 7151 OHOPOAHOM LIETIOUKH KOJIeOaTeIbHBIX KOHTYPOB.
[NaprwmanbHas yactota u K03 duieHT cBs3u. JucrnepcioHHoe ypaBHeHNe nenodku. I'panunsle ycnosus. CoOCTBEHHbIE
yactoThl. Kosiebanust Toka B KOHTypax LIETIOYKH Ha S-COOCTBEHHOH yacToTe. BeiHykJeHHbIe KoleOaHusI B OJHOPOAHBIX
neroukax. JIrcnepcuonHoe ypaBHeHue 1enodky. [Ipsimast u oOpaTHasi BOJHBL. BoHOBOE COMTPOTHBIIEHHE IIETIOYKH.
CornacoBanue Harpyskd. [loBe/ieHre LIENOYKM KOHTYPOB IIPU YacTOTe FeHepaTopa BHE MOJIOCH npomyckanus. AUX
OJJHOPOZIHOH IETIOYKH KOJIeOaTeIbHBIX KOHTYPOB.
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Tema 15. [IapamMeTpnyeckue cuCTeMbI € N-CTENEHSIMH CBO00IbI. [IByXKOHTYPHBI NapaMeTpHYeCKHil yCHINTENb 1
npeodpazoBareib 4aCTOTHI.

IMocTpoeHue napaMeTpUYecKUX CUCTEM C N-CTerneHssMH cBoOobl. KBanToBanue. [lepenaya sHepruy Mexay JIeMEHTaMU.
BeiBog ypaBHenuit Mennu-Poy. [IByXKOHTYpHBIN pereHepaTuBHBIN yCUIUTENb. Y paBHeHUs1 MeHnu-Poy B mpiMeHeHn: K
JBYXKOHTYpPHOMY pereHepaTuBHOMY ycuiuTeno. [IpeodpasoBaTens 4acToThl. Y paBHeHUs1 MeHin-Poy B IprMeHeHnH K
peodpa3oBaTeIo YacTOThI.

Tema 16. Kosie6anus B pacnpe/ieJieHHbIX CHCTEMaX. ABTOKOJIeOaHHs B pacipe/eJieHHbIX CHCTeMax.
XaoTrnueckue KoJjedareabHbie cucrembl. ''Id ekt 6adouku'’. CTpaHHblii arTpakTop. ®Ppakraisl.

Konebanus B pacnpesiesieHHbIX cuctemax. JIByxmpoBogHas uHus. TenerpadHsle ypaBHeHUs. Y paBHEHHSI pacIipOCTPpaHEHUS
BoJHBL. Pa3oBas ckopocTs. IlpenenpHblil epexoa OT OAHOPOAHOMN IIETIOUKH KOHTYPOB K CUCTEME C pacipeAeIeHHbIMU
napamerpamu. BoiHoBoe ypaBHeHue. Pa3oBast MocTOsAHHASA UM BOJHOBOE YUCJIO0. BoIHOBOE CONPOTHBIIEHNE JIMHUY.
Jucnepcus B cucteMe ¢ paclipefe/eHHbIMY apaMeTpamu. IIpumepsl cucteM ¢ pacnpeeaeHHbIMU TapaMeTpaMu.
ABTOKOJIEOATEIbHBIC CUCTEMbI HA OCHOBE CHUCTEM C paclpee/ICHHBIME NapameTpamu. [locTpoeHre npernu3noHHbIX
TeHePaTOPOB C AUCKPETHO U3MEHSEMON YaCTOTOM.

Xaornyeckue KoneOaTebHble CUCTeMBl. [IpuMephbl Xa0OTHYECKHX KoneOaTebHbIX chcTeM. Pa3oBblid IOPTPET XaOTHYECKOH
KoJsieOaTebHON cucTeMbl. CIIeKTp XaoTUUeCKO cucTeMbl. ATTpakTop. CTpaHHbIH aTTpakTop. ATTpakrop JlopeHua. Dddekt
6abouku. Ceuenne [lyankape. Beenenue B Teopuio (ppakTasios.

CamocTosTeNibHasE padoTa CTYJEHTOB 3aKJII0YASTCs B TIOMCKE (PPaKTaJIbHOW Pa3MEPHOCTH MIPUBEICHHBIX B JICKITUH
KOJie0aTeIbHBIX CUCTEM.

Tema 17. IloaBeaenne uToros. 3auer.

OcHoBHbIE TeopeMbl Kypca. HTepakTUBHOE 00CYK/IeHUE JIEKIH.

5. IlepedyeHb y4eOHO-METOUUECKOT0 00€eCIeYeHHA 1A CAMOCTOSTEJbHOM PadoThl 00yUJalomMXcs Mo
JUCHUNUIIHE (MOLYJII0)

CamocrosTenbHast paboTa 0Oy4aroIUXCs BHIIOIHAETCSA MO 33IaHHI0 U IPH METOAMYIEeCKOM PyKOBOJICTBE MPENoaBatess, Ho 6e3
€ro HemocpeACTBeHHOro ydacTus. CamocTosATeNbHasA paboTa Mofpa3eNnsaeTcs Ha CaMOCTOSATENbHYIO0 pabOTy Ha ay IUTOPHBIX
3aHATUAX U HAa BHEAYJUTOPHYIO CAMOCTOSATENbHYI0 paboTy. CamocTosTe bHAs paboTa OOYUAIOIMXCS BKIIIOYAET KaK MOJTHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EIIBbHBIX TeM (pa3zielioB) JUCHUILIMHBI, TaK U IPOPabOTKY TeM (pa3ziesioB), OCBAUBAEMBIX BO
BpeMs ayJUTOPHON paboThl. Bo Bpems camocTosTeIbHON paboThl 00yYalolyecs YUTAIOT U KOHCIEKTUPYIOT YUeOHYI0, HayYHYIO
Y CIIPaBOYHYIO JIUTEPATYPY, BHITIOJHSIIOT 3a/IaHUs1, HATIPABJICHHBIE Ha 3aKpeIlieHNe 3HAHUI 1 OTPaOOTKY YMEHUI U HaBBIKOB,
TOTOBATCS K TEKYLIEMY ¥ IPOMEKYTOUHOMY KOHTPOJIIO IO JUCLIUTIIMHE.

OpraHu3alysi CaMOCTOSITETIbHON padOThl 00YYAIOIIMXCS perjiaMeHTHPYeTCsl HOPMATHBHBIMH JIOKYMEHTaMHU,
y4eOHO-METOIMYECKOH JTUTepaTypOil ¥ SIEKTPOHHBIMU 00PAa30BATEIbHBIMK PECYpPCaMu, BKIIOYASL:

INopsnok opraHU3anMK U OCYIIECTBIEHNs 00pa30BATEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaMMaM BBICILIETO
o0pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIMTeTa, IPorpaMMaM MarkucTpaTyphl (YTBEpKIEH MPUKa30M
MuHucTepcTBa HAyKu U Bhiciiero odpaszoBanus Poccuiickoii ®enepanyu ot 6 anpesst 2021 roga Ne245)

IMncemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel4-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBH3AIMI
CaMOCTOSITEJIBHOW paOOThI CTY/IEHTOB BHICIIMX YIeOHBIX 3aBe/leHuil"

VYcraB (peaepanbHOro rocyJapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmii)
(penepasbHbIil yHUBEpCUTET"

[paBuia BHyTpeHHETO pacnopsiaka (enepaabHOro rocyJapcTBEHHOr0 aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIETO
nipodeccroHanbHOro oopasosanus "Kazanckuii (ITpuBomkckuii) enepaibHblii yHUBEpcUTeT"

JlokanpHble HopMaTHBHBIE akThl KazaHckoro (ITpuBosskckoro) deaepaabHOro yHUBEpCUTETa
Web o6onouka a5t HauHbIX pacuertos - https://repl.it/repls/PortlyEvergreenTrial

Kypc nexmmii - http://kpfu.gmamin.ru/to/lecture.php

Ornucanue mart. naketoB Python - https://habr.com/post/352678/

Pemenue 3agay - http://kpfu.gmamin.ru/to/practice.htm

CamocrosTenbHas padota - http://kpfu.gmamin.ru/to/selfwork.php

Camoyunrens Python - https://pythonworld.ru/samouchitel-python

Crpanuiia ¢ cambIM CBeXUM UHCTasitopoM Python - https://www.python.org/downloads/

LIOP Ipaktuueckue 3anaun Teopuu koiedanuit - https://edu.kpfu.ru/course/view.php?id=3242

Ca1

LOP ITpaktuueckue 3ausATs Kypca "Teopust konebanuit" - https://edu.kpfu.ru/course/view.php?id=3242

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUILINHE (MOIYJII0)
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(DOH)] OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOILyJ'IIO) BKJTIOYAET OLICHOYHBIE MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/IfI, B TOM 4YUCJIE 3HaHPII>i, yMeHI/IfI 1 HaBBIKOB. (DOH)] OLICHOYHBIX CPEJACTB BKIIOYACT OLUEHOYHbIE CPEACTBA TEKYIIETO
KOHTPOJIA U OUEHOYHbIE CPEACTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B ¢onIe 01IeHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

— COOTBETCTBHE KOMITETEHIMH IJIAaHUPYEMBIM pe3ysibTaTaM 00ydeHHs N0 JUCHUIUIMHE (MOJLYIIO);
— KPUTEPUH OLIEHUBAHUS C(POPMUPOBAHHOCTH KOMITETECHITHIA;

— MexaHu3M (hOPMUPOBAHHUS OLICHKH T10 AUCHUIUIMHE (MOIYJIIO);

— ONHCaHMe MOPSIIKA PIMEHEHUs U MPOIIeyPhl OLICHUBAHUS /11 KAXKIOTO OLIEHOYHOTO CPEJICTBA;
— KpUTEpUH OLICHUBAHUS JJIs1 KaKJJOTO OLIEHOYHOT'O CPEJICTBA;

— COACPIKAHNEC OLECHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEAbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1xcs{, AEMOHCTPUPYEMbBIM
pe3yjibTaTaM, 3alaHUA pa3JINYHbIX TUIIOB.

DoHJI OLIEHOUHBIX CpE€ACTB 1O AUCHUIIMHE HAXOUTCA B HpI/II[O)KeHI/II/I 1k nporpamMmmMe JUCHUITTTMHBI (MOIlyIIIO).

7. IlepedeHnb JATEPATYPHI, HEOOXO0JUMOM JJIST O0CBOEHHS N CIUILINHBI (MO TyJIs)

OcBoeHMe JVCIUIUIHBL (MOJLYJIs) TPEAToJIaracT u3yueHne OCHOBHOM 1 JIOTIOJTHUTEIIbHON y4eOHOM nmuTepatypsl. JInteparypa
MOXeT ObITh JOCTYITHA 0OYYalONIMMCS B OTHOM 3 BYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):

- B 9JICKTPOHHOM BHJIE - Yepe3 3JIeKTPOHHbIE OMOIMOTEUHbIe CUCTEMBI HA OCHOBAHUHM 3aKmoueHHbIX KDY norosopos ¢
npaBoobJIaaaTes sIMu;

- B eyatHoM Bujie - B Hayunoit 6ubimoreke um. H.M. Jlo6aueBckoro. O0yvarolnuecs: HoaydyaoT y4eOHyIo JTUTepaTypy Ha
abOHEeMeHTe MO YMTATeIbcKUM OMJIeTaM B COOTBETCTBHU C NPAaBMJIaMU T10JIb30BaHKs HayuHoi GMOIMOTeKOM.

DIeKTPOHHBIE U3[AHUS AOCTYIHBI AUCTAHLIMOHHO U3 JI00OH TOYKM NPU BBEJCHUN 00YUAIOIIMMCS CBOETO JIOTUHA U [ApoJisl OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCronb30BaHNM MTEYATHBIX U3aHUN OMOIMOTEUHbIN (hOHT
JIOJDKEeH OBbITh YKOMILUIEKTOBAaH UMHU U3 pacuera He Menee 0,5 sk3emiuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOr0 U3 U3JaHUI OCHOBHOM JIUTEpaTyphl 1 He MeHee 0,25 9K3eMIuIsApa JOMOIHUTENBHON JIUTepaTypsl Ha
KQ)XJI0ro 00y4aloLIerocsi U3 4ucia JiMl, OAHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO JUCLUIUINHY.

[lepeueHb OCHOBHOI M OTIOJHUTEIBHON YUeOHOM TMTEpaTypbl, HEOOXOIMMON JIIsI OCBOSHUS JUCIIAIUIMHBL (MOJLYJIs), HAXOAUTCS
B [Ipmnoxenun 2 k paboueii mporpamMme JUCHMIUIMHBL. OH MOUIEXUT OOHOBJIEHHUIO ITPY U3MEHEHUH yCIoBUi 1oroBopoB KOV ¢
IpaBOOOJIaJaTe I AMU JIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNN KOMIUTeKToBaHus oHoB Hayunoit 6momiorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH ""MIHTepHET'', HE0OX0AMMBIX IJIsI
OCBOEHHUS JUCIHILINHBI (MO TyJIsT)

Martepuansi ekimii B popmare PDF: - http://kpfu.gmamin.ru/to/lecture.php
Marepwuans! npaktiku B ¢popmate PDF: - http://kpfu.gmamin.ru/to/practice.htm
CamocrositenbHast padota Kypca - http:/kpfu.gmamin.ru/to/selfwork.php

Tectsl kypca - http://kpfu.gmamin.ru/to/testTO.php

C1]

LOP Ipaktrueckue 3ansatus Kypca "Teopus konebaunuit" - https://edu.kpfu.ru/course/view.php?id=3242

9. MeToaunuyecKHe YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOEHUIO JUCHHUILIAHBI (MOXyJIsI)

Buj paéot MeToauueckne peKoMeHIamun

JIEKINY OCHOBHOE HallpaBJieHUe JIEKIINI - 'HAy4UTh TPUMEHSTH alnapar Teopud Kosedanuii'. [1ist 60JIbIero moHUMaHuUst
3Ky MaTeMaTUIeCcKUX (POPMYJI UCTIONB3yeTCs MOCTpoeHNe (Pa30BBIX MOPTPETOB U APYTUX 3aBUCUMOCTEH -
MeToaMH ogo0u s, TpeoOpa3oBaHMUs CHCTEMbI KOOPAMHAT, C UCIIOJIb30BAaHUEM U30KJIMH ¥ aCUMITOT. DTHM
JOCTUraeTCcsl KAYeCTBEHHBIH aHAIN3 KOJeOaTeIbHbIX CHCTEM, HEOOXOIMMBIN [J1s1 TOHUMAaHHsI MEXaHH3MOB HX
JeiicTBus. [l DanpHEHIIero aHan3a u3y4aeMbIX KOJeOaTeIbHBIX CUCTEM MOTYT OBITh MOJIE3HBI YHCIIEHHBIE
METO/Ibl, B Pe3yJIbTaTe KOTOPBIX MOKHO YTOUHHUTb B IIOJYUEHHBIX Ha JIEKIUSAX KPUBBIX U ITPOCIEINTh XapaKkTep
UX U3MEHEHHUH B 3aBUCMMOCTH OT IIapaMETPOB CUCTEMbI 1 HAYQIbHBIX YCIIOBHIA.

npakTrdeckue | [Iyis BHIMOIHEHMs MPaKTUUECKUX 3a/IaHMi HEOOXO0AMMO HCTIoJb3oBaHKe nakera Python ¢ mogynsvu NumPy,
3aHATUS SciPy, Matplotlib. B kauecTBe cpenpl pekoMeHyeTcsl HeKoMepueckast Bepcust o6osouka PyCharm. takke Moxer

ucriosnb3oBathesi WEB obosouka https://repl.it/repls/PortlyEvergreenTrial.

PexomeHalnm 1o BHITOJIHEHHIO IPAKTUYECKHX 33/1aHMH MOAPOOHO U3JI0KeHH! B (hane tosci_metod.pdf.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

CamocrosiTenbHas padoTa 1o YCBOSHHIO JIEKLIMOHHOTO MaTepHaa.

1. O3HakoMIIeHHE ¢ KiacchduKanyen Teopun KojebaHnii. O3HAKOMJIEHHE C OCHOBAMH PaIMO3JIEKTPOHUKH.

2. Pacuet (pa3oBOro moprpera JMHEHHON KOHCEPBATUBHON CUCTEMBI C OJTHOM CTereHbIo cBoOOIbL. Pacyer
(bazoBbIX TpaeKkTOpHUI IMHEWHOH KOHCEPBATUBHOM CHCTEMBI C OJJHOW CTENIEHBIO CBOOObI IPH M3MEHEHUH YaCTOTHI
(web-niputoxkenue Nel).

3. Pacuet (pa30BOro noprpera JIMHEWHON HEKOHCEPBATHBHOW CHCTEMBI C OJIHOW CTETIeHbI0 CBOOOIBI B CITyJae
TIOJIOKUTEILHOTO M OTPUIIATEILHOTO 3aTyXaHus. BimsHuie 1oOpoTHOCTH Ha (ha30BbIe TPASKTOPUH
(web-niputoxkenue Nel).

4. Pacuet (pa30BOro moprpera JMHEHHOW HEKOHCEPBATUBHOM CHCTEMBI C OJJTHOI CTEIICHBI0 CBOOOIH B CITyUae
CWJIBHOT'O 3aTyXaHusl. BivsiHUe HauaIbHBIX YCIOBUI Ha TpaeKTopuIo ABM:KeHUs (web-npuioxkenue Nel). Pacuer
(pazoBoro noprpera JMHERHON CUCTEMBI C OTTAJIKUBAIONIEN cuiloil (web-nipusoxenue No2)

5. Pacuer (pa3oBoro noprpera MaTeMaTu4ecKoro MasTHuka. PacueT pazoBoro noprpera CCTEMBI C CyXUM
TpeHueM. (web-nipusioxkenue Ne3-4). Pacuet ¢pazoBoro noprpera MetogoM JIbeHapa (web-npuitokeHue NeS)

6. Pacuer AUX 1 ®UX konebateabHOro KOHTypa (BbIHYX/IeHHBIE KojieOaHus1) (web-npuioxkenne Ne6). M3yuenue
3JIEMEHTOB TEOPUU PETUCTPUPYIOLIUX CUCTEM.

7. Pacuer AUX HelMHEHHOTO KOJIe0aTeIbHOro KOHTYpa (BHIHYKJICHHBIE KOJeOaHus) (web-mipunoxerue No7).

8. Pacuer (pazoBoro noprpera aBToK0Ie0aTEILHON CUCTEMBI ITPY Pa3JIMUHBIX TTapaMeTpax CUCTEMBI. Y CIOBHE
caMOBO30YX/1eHUsI. MATKH, )KECTKUHA PeXMMBI caMOBO30yxkaeHust (web-nipunoxkenne Ne§).

9. Pacuer (pa3oBoro nmoprpera aBToKoJieOaTebHON cuctemsl (ypaBHeHue Ban-gep-Ilons) Metomom
MeJJIEHHO-MEHSIIOUXCS aMILTUTY 1 (web-nipuiioskeHue Ne9).

10. PenakcanoHHble reHepatopsl. [lepexos oT HEBBIPOKIEHHBIX KOJIEOATEbHBIX CHCTEM K BBIPOKIEHHBIM
(web-nputoxkenue NelO).

11. O3HaKOMJIEHHE C KPUTEPUSIMH YCTOMYMBOCTU KOJIeOaTeIbHBIX cUCTEM (KpoMe KpuTtepreB JlsmyHoBa)
(Henuneiinbie konedanus / A.I1. Kysnenos, C.I1. Ky3nernos, H.M. Peickun U3n-Bo Mocksa '@usmatiut' 2002,
292 c.).

12. PacyeTr napaMeTpruecKy pereHepupOBAHHOIO KOHTYypa. (web-nipunoxkenue Nel1). Cnyuan ycuneHus u
ocnabneHuns KojaeOaHuH.

13. Pacuer coOcTBEHHBIX KOJIeOaHUH B IByX CBSI3aHHBIX KOHTypax. HaOimoseHne nepepacnpeeieHusi SHEPruu u3
OJHOTO KOHTYypa B Apyrou. (web-npunoxenue Nel2).

14. Pacuer AYX 1 ®UX nByX CBsI3aHHBIX KOHTYPOB (BBIHYX/IeHHbIE KoJieOaHus1). (web-npuiioxkenue Nel3).

15. CucreMsl ¢ MHOTMMH CTETIEHSIMHU CBOOObI. PacueT kose6aHmii TpexaTOMHOM JIMHEWHOH MOJIEKYITbI
(MononHeHus K jekuusM.). O3HaKOMJIEHHE ¢ OCHOBAMU KBAaHTOBOI MexaHUKU. KBaHT, sHEprus, ypoBHU
SHEpruu.

16. KosnebaTepHble CUCTEMBI C pacrpe/ieleHHbIMU TTapamerpamu. OnperesieHre BOJIHOBOTO CONPOTHBIICHHUS
KOaKCHaJIbHOTO Kabes. (web-nipunoxenue Nel4).

17. Pacuet ¢pa30BOro noprpera XaoTU4eckoi cucreMsl (web-npuioxkeHue NelS).

3a4€eT

3ayer mMpOBOIUTCS MYTEM TECTa U3 25 BOIPOCOB.

TecTrpoBaHue MOKET TPOBOIUTCS B ABYX PEKUMAaX:

pexrMe 00y4YeHHs - KOTAa BOITPOCH BHIOMPAIOTCS TOJBKO M3 OAHOH TEMBI M MOCJIe KOO HEBEPHOTO OTBETA
BBIIAETCS MTPABHJIbHBINA OTBET. OTKITIOUEH Ha BpeMs CllauM 3a4eTa;

peknMe TECTUPOBAHMSA - CIIMCOK BOTIPOCOB 3aTParuBacT BCE TEMBI Kypca, TECTUPOBAHNE MAKCHMAJIBHO
MpUOJIMKEHO K 3aYeTy.

Ji1s1 mpoxosk/ieHus1 Tecta 6e3 yueTa pe3yJsibraTa Beioupaiite rpymmy "TpenupoBka'.

JIJ1s IepBBIX CTYIEHTOB B CIIMCKE IPYIIBI HAO BEIOpATh JTI00YIO IPYTYIO MO3ULIMIO, 4 3aTeM BEPHYTCS Ha HYKHBIH
MYHKT.

Bce pesynbTaThl, Koraa BeiOpaHa rpymmna u PO, cuuTaioTcsi OKOHYATEIbHBIME (JaXe eCJIU TECT He 3aBepIleH) U
OyIyT yYUTBIBATHCS Ha 3a4eTe (CpelHee apuMeTHIECKOe).

10. ITepeyenb nHQOPMAIMOHHBIX TEXHOJOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOTO0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(pOPMAMOHHBIX CIPaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIMILIIHE
(Momy0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHuns: 1 MH(OPMALIMOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHHUIUIAHBI (MOYJIST).

11. Onucanne MaTepuaIbHO-TEXHHYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJbLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IEU'[LHO—TCXHI/I‘{CCKOC obecrieueHre 06pa30BaTe.III)HOFO nmpomnecca 1no AIMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:
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TomertieHus VTSt CAMOCTOSITETLHON pabOTH 00YJAIOIINXCsl, YKOMIUICKTOBAHHBIE CIICIIMATN3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHBIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHs K ceTr "VIHTepHeT" 1 oOecrieueHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMaIIMOHHO-00pa3oBarenbHylo cpeny KOV.

VuebHble ayAUTOPUH AJIsI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

KowmribloTep 1 prHTEp AJIs pacievyaTKy pa3JaTOYHbIX MaTepuasioB.
MynbTUMeniHAS 8y IUTOPHSL.
KommnbloTepHblii Kitacc.

12. CpeacrBa aganramuy NpenoaaBaHusl JHCIHILIMHBI K MOTPEeOHOCTAM 00yUaomuxcs HHBAJIMI0B ¥ JIHIL ¢
OrpaHHYeHHBIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOIlI/IMOCTI/I B O6pa30BaTCHLHOM mpouecce MpUMEHAIOTCA CIICAYIONME METOAbl U TEXHOJIOIMH, 06)'[61"‘1&101].{1/16
BOCITPUATHE I/IHCI)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYEHHBIMU BO3MOKHOCTAMU 3JOPOBbA:

- CO3/]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIsl €0 BO3MOXKHOTO MPeo0pa30BaHusl B albTePHATHBHBIC
(opmbl, yIOOHBIE TSI PA3IMYHBIX MTOJIb30BATENEH;

- CO3/J]aHK1e KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 OTepU JAAHHBIX WU CTPYKTYPbI, PEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMUs TEKCTA U M300paKeHuit 6e3 oTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIPABJICHHSI
KOHTEHTOM C KJIaBUATypBl;

- CO3J]aHKEe BO3MOKHOCTEH JUIs 00yUaloIMXCcsl BOCIPUHUMATh OJHY M TY %€ MH(OPMAIHIO U3 Pa3HbIX NCTOYHUKOB - HAIpUMep,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad HMH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUAJIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAIIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMECHEHHNEC JUCTAHIIMOHHBIX 06pa3OBaTCHLHLIX TEXHOJIOTUI UL Tiepeiavun I/IH(I)OpMaHI/II/I, OpraHu3alv pa3janvHbIX (I)OpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10merocsl C nIpenogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIE MOTYT OBITH
HCIOJIb30BAHbI JId TPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJKXHOCTBIO BSaHMOJ]eﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOT'O
O6y‘I€HI/IH, MpOBEACHUA CEMUHAPOB, BBICTYIUICHUA C JOKJIaAaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IpMMEHEHNe JUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIU A OpraHnu3aliy (opM TEKYIIEero U MPoMekyTOUHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘~IaIOHII/IMC$[ HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
q)OpM HpOMC)I(yTO‘{HOﬁ aTTeCTalluU 110 OTHOIICHUIO K YCTaHOBJ'IeHHOfI MMPOAOJIKUTEIIbLHOCTU UX CAAYU:

- MIPOJOJDKUTENILHOCTY CAA4HM 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B MMCbMEHHOM (hopMme, - He Oosee yeM Ha 90 MUHYT;

- MIPOJOJDKUTENILHOCTH TTOJTOTOBKY 00YYaIOIIEerocsi K OTBETY Ha 3a4€Te WM 9K3aMeHe, IPOBOJMMOM B YCTHOH (popme, - He
6osiee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIIIEHUS] 00Y4aloLIerocst Ipy 3aliuTe KypcoBoil paboTHl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocraBiieHa B cootBetctBuu ¢ TpedboBanusiMu PT'OC BO u yueOHbIM ruianoM 1o Harpasieruio 03.03.03
"Papnodmsmnka” u npodmmo noarotoBku "KeantoBas m CBY anexktponnka’.
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.26 Teopus xonaebanuii

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpasnenue noarorosku:_ 03.03.03 - Pagnoduszuka

IIpocpuss noarorosku: KeantoBas u CBY aneKTpoHNKa
Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Hauana oOyueHusi Mo oOpa3oBaTesibHOM nporpamme: 2025

OcHoBHas JuTepartypa:

1. Ky3nenos, C. 1. Pusnka. Mexannka. Mexanndeckre KoiebaHus ¥ BOJIHBL. MonekyiisipHas ¢pusuka. TepMognHAMUKA :
y4ye6Hoe nocooue / C. . Ky3Henos. - 4-e u3p., uctp. u goi. - Mocksa : Byzosckuii yueOnuk : UHOPA-M, 2020. - 248 c. -
ISBN 978-5-9558-0317-3. - Tekcr : anekrponnsiii. - URL: https://znanium.com/catalog/product/1084382 (nara odpareHus:
12.05.2023). - Pexum gocTtyna: o NOJIHCKE.

2. ITapiiakos, A. H. CoBpemeHHOe BBeneHue B pU3MKy Kosiebanuii: yueonoe nocooue / A.H. INapiakos. - JloironpyaHbli :
NutennexT, 2013. - 240 c. - ISBN 978-5-91559-154-6. - Tekcrt : anexTpoHHbIi. - URL:
https://znanium.com/catalog/product/486426 (nara oopamienus:: 12.05.2023). - Pexxum goctyma: 1o MmoJImcKe.

3. Anpoms, I'. T. Teopust TMHEHHBIX 1 HETMHEHHBIX KoneOaHmi : yaebHoe mocodue / I'. T. AnmommH. - 2-e u3f., cTep. -
Cankr-IlerepOypr : Jlanp, 2022. - 320 c. - ISBN 978-5-8114-1460-4. - Tekcr : anexTpoHHsI# // JlaHb :
3NIEKTPOHHO-OubIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/211076 (nata o6pamenus: 12.05.2023). - Pexum
JOCTYyIa: 1JIs1 aBTOPHU3. TTOJIb30BaTENIEH.

4. Cky60B, [I. I0. OcHOBBI TeOpHHU HENMMHENHBIX KotebaHuii : yueonoe nocoodue / [1. 10. Cky6os. - Cankt-IlerepOypr : Jlans,

2022. - 320 c. - ISBN 978-5-8114-1470-3. - Tekcr : aneKTpoHHblIi // JIaHb : 371eKTpOHHO-0MOMMOTeuHast cucrema. - URL:
https://e.lanbook.com/book/211349 (nara o6pamenus: 12.05.2023). - Pexxum octyna: Juist aBTOpU3. TOJIb30BATEIICH.

JomnmoJHUTEILHAS IUTEpATypa:

1. IMapmaxkos, A. H. ®u3uka B kio4yeBbiX 3aayax. Mexanuka. Konebanus. Akycrrka: yayeoHoe mocooue/ A.H. Iapinakos. -
Honronpyausiii: MatennekTt, 2013. - 240 c. ISBN 978-5-91559-133-1, 3000 3k3. - Tekcr : anexkTponHsIit. - URL:
https://znanium.com/catalog/product/420925 (nata obpamenust: 12.05.2023). - Pexum ocTymna: 1mo nomcke.

2. Kannenan, C. A. JluckperHast matemartuka : yueonoe nocodue / C. A. Kannenan. - Mocksa : ®OPYM : UHOPA-M, 2022. -
222 c. - ISBN 978-5-8199-0719-1. - Tekcr : anextpoHHsIi. - URL: https://znanium.com/catalog/product/1843569 (mata
oopamrenus: 12.05.2023). - PexxuM goctyna: Mo MoanmcKe.

3. Benog, M. 1. Teopernueckas MexaHuka : yueOHoe nocodue / M.U. Benos, B.B. ITsutaes. - Mocksa : PUOP : UHOPA-M,
2022. - 335 c. - (Boiciiee oopazoBanue: Bakanappuar). - ISBN 978-5-369-01574-2. - Tekcr : anektponHsiit. - URL:
https://znanium.com/catalog/product/1846427 (gata ooparuenus: 12.05.2023). - Pexxum goctyna: 1o MmoircKe.

4. loe, B. C. COopHUK 3a1aHUi 110 TeopeTHyeckoil Mexanuke Ha 6aze MATHCAD : yue6Hoe nocodue / B. C. Joes, . A.
HoponuH. - Cankr-IletepOypr : Jlanp, 2022. - 592 c. - ISBN 978-5-8114-0821-4. - Tekct : anekTpoHHbI# // JlaHb :
3JIeKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/210245 (nata o6pamenus: 12.05.2023). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

5. Bpanaun, B. H. PazmepnoctHas cinoxHocts. UnTemiekt/ B.H. Bpanaun. - Mocksa : ®usmataut, 2008. - 168 c.: ISBN
978-5-9221-0954-3. - Tekcr : anekTpoHHsIit. - URL: https://znanium.com/catalog/product/544723 (nara oGpaieHusi:
12.05.2023). - Pexum foctyna: 1o MnojfycKe.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.26 Teopus xonaebanuii

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpasnenue noarorosku:03.03.03 - Pagnoduszuka

IIpocpuis noarorosku: KeantoBas u CBY aneKTpoHMKa
Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe
SI3bIK OOyUEeHMS: PYCCKMiA
Ton Havana oOyueHusi Mo oOpa3oBatesibHOM nporpamme: 2025

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.
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