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1. AHHOTAIMH PadOYHX MPOrpaMM TUCHHUIIIHH (MOOy/Iei) 0a30BOM YaCTH

b1.0.01 Hcmopus (ucmopus Poccuu, eceobutasi ucmopusi)

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio mpenonaBanus oucHunauHel «Mctopus (mcropust Poccun, Bceobias
VCTOPHUS)» SIBISETCH:

dhopMUpoOBaHNE CHCTEMATU3UPOBAHHLIX 3HAHWM 00 OCHOBHBEIX 3aKOHOMEPHOCTSIX U
0COOEHHOCTSIX UCTOPHUUYECKOTO IIPOoIlecca, OnpeesieHie MecTa POCCUUCKOM
[BUIK3ALIAY B MUPOBOM HCTOPUYECKOM IIPOLIECCE C YYETOM CTpEeMIIEHUS K
00BEKTUBHOCTH B €r0 OCBelleHuy; GOPMUPOBAHNE TPaXKIaHCKOM TO3UITUH.

MecTo pucuuniavHsl B CTpykType OI1

Hucnunnuia «Wcropus (ucropusi Poccun, Bceobmas uctopus)» 51.0.01 sBnsieTcs
0a30BOM OUCHUIIJIMHOW ITMKJIa y4eOHOTOo IIJlaHa MOATOTOBKM OaKajlaBpuara IO
HanpasneHuio «11.03.01 Paguorexuuka». U3ydyeHne aucuunaussl «Uctopus (ucTopus
Poccuwn, BceoO11ast BCTOPHS)» OCHOBBIBaeTCS Ha 0a3e 3HAHUM, YMEHUHN U KOMIIETEHIIUH,
IIOJIy4YeHHBIX CTyJIeHTaMH B XO[e OCBOEHMS IKOIbHBEIX KyPCOB.

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuE ¢ PTOC:

- Crioco6eH BOCIIPHHUMATh MeXKYNIbTYpPHOE pa3Hoo0pa3ue o0IlecTBa B COLUANBHO-
HCTOPUYECKOM, 3TUYECKOM U ¢pumocodpckoM KoHTekcTax (YK-5)

CopepxkaHue OUCIUTIIMHEL

Pasgen 1. BeefeHne B UCTOPUYECKYIO HAVKY
Hcropus Kak HayKa: IpeIMeT, ey, 3agadu usydenusi. CymHoCTb, GOPMEL U GYHKIUU

HACTOPUYECKOT0 3HAHUSA. MICTOPUYECKUY HCTOUYHUK: ITOHATHE U Klaccudukaius. Bugsl
HACTOYHUKOB.

Pazgen 2. MeTogonorud UCTOPUYECKOM HAYKU

Mertomonorus ucropuu. Mcropuorpadus ucropuu. Mcropus Poccuu Kak HeOTheMJIEMas 4aCTh
BCEMUPHOU UCTOPUHU. BCcrioMoraTenbHble UCTOPUYECKUE TUCIUIIIAHEL.

Paspen 3. Pycckue 3emnu v mup B Cpepnnue Beka (V - XV BB.)

BocrtouHnoe cnaBsuCcTBO B VII - cep. IX BB. Pyce B IX - Hau. XI BB. HayuHble quckyccuu o
MIOHSTHM "POCCUMCKas IuBUIM3anuu". BocToOUHEIE CllaBsIHe: pacceyieHne, ObIT, BEPOBAHUSI,
X035CTBEHHBIE 3aHATHUS, POAOIIJIEMEHHbBIE OTHOLIEHN . B3aUMOOTHOIIIEHNSI BOCTOUYHBIX CJIaBSH
¢ cocepsamu.dopmupoBaHue Tepputopuu [IpeBHer Pycu. OTHOIIEHNS BOCTOYHOCIAaBIHCKIX
IIJIeMeH C COCeIHUMU HapopmaMu. PopMUpoOBaHUE IPEBHEPYCCKOr0 TocyAapcTBa. MHCTUTYT
KHS12KeCKOU BrnacTu u ero pa3sutue B IX - XI BB. ['opona u ux poib B CUCTEME




aIMUHUCTPATUBHEBIX U IIOJIUTUYECKUX OTHOLIEeHUY [IpeBHeM Pycu. [IpeBHEpYyCCKOe IIpaBo.
Karteropuu cBoOOIHOTO ¥ 3aBUCUMOI'0 HaceJleHus. DKOHOMUYECKOe pa3BuTue [IpeBHeil Pycwu.
Ponps MeXOyHapOmHOU TOPTOBJIH 10 yTH «M3 BapsAr B rpeku». Pa3BuTHe 4aCTHOTO
3eMJieBIafieHus: 0COOEHHOCTH KHSKecKou 1 Oospcko BotuuH. Kpemenne Pycu. KaptuHa
MUpa OPEBHEPYCCKOTO YeloBeKa. BHeITHaa IonuTHKa KueBCKuX KHa3el. CBa3u Pycu ¢
€BPOIIEMCKUMY CTpaHaMu U HapopmaMu. [IpeBHsAsA Pycek u Busantus. [lunmomatusa [JpeBHen
Pycu. Kynbrypa [IpeBHel Pycu. IToBcenHeBHas XK13Hb U ObIT. BocTouHOe cnaBsHCTBO B VII -
cep. IX BB. Pych B IX - Hay. XI BB. Hay4yHble AUCKyCCUU O TOHATUAU "POCCUUCKAs LUBUIN3ALUN ",
BocTouHEble cnaBsiHe: pacceneHue, ObIT, BEPOBaHUS, XO3IUCTBEHHBIE 3aHSITHS, POOOIIIEMEHHEIE
OTHOIIEeHUS. B3aMOOTHOIIEHUS BOCTOUYHBIX CJIaBSIH ¢ cocegaMu.opMupoBaHe TEPPUTOPUU
IpeBHeu Pycu. OTHOIIEHNUSI BOCTOYHOC/IABIHCKUX IIJIEMEH C COCeIHUMU HapOJaMHu.
dopMupoBaHUE APEBHEPYCCKOTO rocygapcTBa. MHCTUTYT KHSAKECKOU BJIAaCTH U €T0 Pa3BUTUE B
IX - XI BB. 'opofia ¥ UX PO/Ib B CUCTEME aAMUHUCTPATHUBHBIX U MONUTAYECKUX OTHOLIEHUMN
IpesHei Pycu. [IpeBHEpyCCKOE NTpaBo. KaTeropuu cBOOOJHOTO U 3aBUCUMOT0O HAaCeIeHHUs.
OkoHOMUYECKOe pa3BuTue [IpeBHeil Pycu. Poip MeXayHapOOHOU TOPTOB/IY 110 IyTH «M3 Bapsr
B I'peKku». Pa3BUTHeE YAaCTHOTO 3eMJIeBIIafieHus: 0COOEHHOCTH KHSIXKECKOHN 1 60SPCKON BOTYHH.
Kpemenue Pycu. KapTuHa Mupa ApeBHEPYCCKOTO YelloBeKa. BHeIIHAA MOMUTHKa KMEeBCKUX
KHs3ei. CBsa3u Pycu ¢ eBpONeNCKUMU CTpaHaMU U HapopaMu. [IpeBHsSs Pychk u BusaHTus.
Hunnomatus [IpeBHed Pycu. Kynbrypa [IpeBuelt Pycu. [loBcemHeBHas XKU3Hb U OBIT.

Pasgen 4. Poccus u mup B XVI - XVII BB,

PasBuTue nporecca neuntpanusanuu Poccuu B XVI B. Cyne6uuk 1550 r. C10XKHOCTH U
IIPOTUBOPEYHS B PA3BUTUU POCCUKUCKOU IOCYIapCTBEHHOCTU. Pa3BuTre KpernoCTHUYECKUX
TeHmeHIMH. Boprba 3a mpucoenuHeHune K Poccuu 3amafiHOPYCCKUX U F0KHOPYCCKUX 3€MeJIb.
[Ipucoenunenue Benukou [Iepmu, konorusanus [loBonxses, [Ipuypanss. Hagano
npucoenunenus 3an. Cubupu. Kynsrypa Poccuu BTOp. nmoj. XV-XVI 8B. CMyTHOE BpeM4.
Beny1iie MEPOBBEIE UCTOPHYECKHE COOLITHST YKAa3aHHOT'O ITeprofa

Paspen 5. Poccud u mup B XVIII B.

9moxa [Terpa I. 3moxa [IBOpIIOBEIX TEPEBOPOTOB. [IpaBnenue Exatepunnl Benukoii:
IIPOCBEIIEHHBIN a0comoTH3M. Poccus B cucTeMe MeXayHapogHbIx oTHOIeHuM XVIII BB.
Pazpen 6. Poccus u mup B XIX B.

YyacTie B aHTUHANOJIEOHOBCKUX Koanmunusax. OTedyecTBeHHas BoyvHa 1812 r. "CBsIlIeHHBIN
co103". Poccus B 1leHTpe eBPONeucKuy aumnoMaTuu. HeocylecTBiieHHbEIe 3aMBICTIB peopM U
pa3ouapoBanue obmecTBa. OpueHTalUMs Ha UCI0Ih30BaHKUE IIPUHITUIIOB aBTOPUTapU3Ma.
CBepxileHTpanIu3alus rocynpaBieHus. BKiIodyeHre IBOPSIHCKOI0 CAMOYIIPaBIE€HUS B CUCTEMY
roceiacTtu. Umeosmorus camomepxkasus. Teopust opuiianbHOW HapogHOCTHU. [TonuTHKa B
00J1acTH MPOCBeIeHns: ¥ 00pa3oBaHus. [IOMBITKY PellleHUs Ha3PEeBIIUX COLMAITbHO-
3KOHOMHYECKUX U MOJIUTUYECKUX ITPoOIIeM TPpafguIIMOHHEIMU MeToaMu. EBpomelickue
pesoonyu 1848-49 rr. CocTossHEE BOCTOYHOrO BoIpoca. [IpuyuuHE, 3Tamnsl ¥ Xon KpeIMCKOU
BOUMHEL. Poccuiickas KynbTypa B nep. noj. XIX B. BHyTpeHHee U MeXayHapogHoe M0JI0KeHue
Poccum B cep. XIX B. ComepkaHue U XapaKTep KPeCTbIHCKOU pe@opMbl. CeTbCKOe X03ICTBO
nocye pedopMmul 1861 r. HoBhIM 3Tan B rpaxkgaHCKoM "packpernomenun”. HoBoe 3eMckoe 1
ropojCKoe moyioxkeHus. [TonuTrka B 0671aCTU TPOCBEIIeHNs U 11eH3yphl. O01eCTBeHHOE
oBuxenue B 80 - Hau. 90-x rr. XIX B. BHemmHsasa nonutruka Poccuu B mopeOpMeHHBIHN TEPUO.
Bocrounsrit Bommpoc. A. I'opuyakos. Poccust u o6begunenue I'epmanun. bopr0a 3a mepecMoTp
ycnoBuu [TapuKCKOro MUPHOTO forosopa. "Cowo3 Tpex ummnepaTopos”. OTHoweHus: Poccun ¢
KutaewMm, fAnonuent u CIIA. ITpucoenunenue K Poccuu Cpenneit A3uu. Odopminenue GppaHKo-
pycckoro cor3a. Pycckas KyneTypa XIX B.

Paspmen 7. Poccus u mup B XX BB.
[TpuuMHEL ¥ TOCIIeACTBUS COOBITHH 25 OKTsI0ps 1917 r. I'paxkmaHCKas BOMHA ¥ MHTEPBEHITUS, UX




pe3ynbTaThl ¥ IOCHEeNCTBUA. Poccuiickag aMurpauus. CoruanbHO- SKOHOMUYECKOe Pa3BUTHE
ctpauH B 20-e rr. H3II. ®opMupoBaHre OOHOMAPTAMHOIO MMOTUTUYECKOTO PeXUMa.
O6paszoBanue CCCP. KynbTypHas XK1U3Hb CTpaHbl B 20-e rT. BHemHsas monuTuka. Kypc Ha
CTPOUTEILCTBO COIMan3Ma B ONHOX CTpaHe U ero nocjaencTBus. ConuanbHO-3KOHOMUYECKIE
npeobpa3oBanus B 30-e rr. CCCP HaKaHyHe ¥ B Ha4aJIbHbIM IIEPUOJ] BTOPOY MUPOBOM BOWHHI.
Benukas OteyecTBeHHas BoiHa. ColMambHO-9KOHOMUYECKOE Pa3BUTHE, 00IIeCTBEHHO-
MONUTAYECKas XKU3Hb, KyJIbTypa, BHeLIHSd monutika CCCP B mocneBoeHHBIe TOAbL. X0I0gHAA
BOMHA. [TONBITKY OCYIIECTBIEHUS NOJIUTUYECKUX U 9KOHOMUUYeCKuX pedopM. CCCP B cepenuHe
60-80-x IT.: HapacTaHue KpU3UCHLIX gBneHuil. CoBeTckuu Cowo3 B 1985-1991 rr.
[TocTtcoBeTckui nepuop B ucrtopuu Poccuu. Ilepectpoiika. Pacnag CCCP. OkTa6pbcKue
coOriTus 1993 r. CTaHOBNIEHNE HOBOM POCCUUCKOM rocymapcTBeHHOCTH (1993-99 rT.).

Pasgen 8. Poccud u mup B Havyane XXI BB.

Poccust Ha myTH pafiukaabHOM COIIMaIbHO- SKOHOMUYECKOW MofmepHu3anuu. KynbTypa B
COBpeMeHHOM Poccuu. BHemnHenonuTuyeckas OesiTeIbHOCTb B YCIIOBUSX HOBOM
TeOIOIUTUYECKON CUTYaAIIUH.

Pasgen 9. MupoBas uctopud B Hayasne XXI BB.

KmnioueBble MEPOBBEIE COOBITHS B OLIEHKE COBPEMEHHOM UCTOPUYECKOH IITKOJTHI

P 10. Hogeiimas nctopus Poccun

KmnioueBble 0TeYeCTBEHHEIE COOBITHS B OI[EHKE COBPEMEHHON UCTOPHYECKOM IIKOJIHI

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
108 gac(oB), 3 3ET
dopMa IpOMeKyTOUHOM aTTeCTAllUN

DK3aMeH

b1.0.02 ®unocopus

Llenu 0CBOEHMS TUCLUUIIINHEL

Llenbio npemnofaBaHus OUCHUATIINHEL «dunocodusi» aBnsgeTcs:
dbopmupoBanue ¢umocoPpckoro crrocoda MHIIIIEHUS, TOHUMaHNE CYMMBI
TIOJTyYeHHBbIX 3HAHUU B CBSA3U C HamOosiee 00IIMMY IPUHLIUIIAMU TI0O3HAHUS U UAESIMU
YHUBEPCAJIbHOT0 XapaKTepa. B pe3ynbTaTte n3y4eHus: OUCIUIIIMHEL ¥ CTYOEHTOB
MOJIKHBEI CPOPMUPOBATHCS 3HAHUS, YMEHUS ¥ HaBBIKHY, TO3BOJISIONINE TPOBOAUTD
CaMOCTOSITEIbHBIM aHaIu3 I100aIbHEIX, 00IIeYeIoBeYeCKUX U KOHKPETHHIX SBICHUN
COBPEMEHHOU XKU3HM.

MecTo pucuuniuHe B CTpykType OI1

Huciunnura «®dumnocopus» 51.0.02 gBuseTcs OgHOM M3 OAUCIUNINH 0053aTeIbHOM
YacTH y4eOHOTO NJjlaHa MOATOTOBKM OaKanaBpuaTa mo HampaBiaeHuio «11.03.01
Papuorexnuka». M cCXOoOmHBEIM YPOBEHb 3HAHUU U YMEHHUU, KOTOPEIMU [OJIKEeH 00/1afaTh
CTY[EHT, IPUCTyIlasd K U3yYEHUI0 JaHHOU OUCLHUIINHLL, ONpefeseTcs U3ydeHueM




TaKUX TUCIUIIINH, KakK «McTopus (ucTtopus Poccuu, BceoOIast KHCTOPHS)».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINAX KOMIIETEHITIN:
B cootBeTctBHu ¢ PTOC:

- Crioco6GeH OCyIIeCTBISATh MIOKMCK, KPUTUYECKUY aHANIKM3 ¥ CUHTEe3 HH(OPMAlLUU, TPUMEHSITh
CHCTEeMHBIY TIOMXOI [I7IST PEIleHUs MoCcTaBIeHHbX 3amayd (YK-1)

- CriocoGeH BOCIIpUHUMATh MEXKYJIbTyPHOE pa3HooOpa3ue 0011ecTBa B COITMAIIbHO-
HCTOPUYECKOM, 3TUYECKOM U punocodhckoMm KoHTeKcTax (YK-5)

- Crioco6eH ympaBIsiTh CBOUM BpeMeHeM, BEICTPAuBaTh U Pealnu30BHIBATh TPAEKTOPUIO
CaMOpPa3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3Hu (YK-6)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. Beenenue B hunocoduio

Yo Takoe ¢punocopus? OcobenHoCTH GUITOCOMCKOTO MEIIIEHUSI. OTIUYUS OT Op. HopM
3HaHUA U HayK. CBSI3b C APYTUMHU ChepaMy MHTeJIeKTyalbHOU AesATeNTbHOCTH. OCHOBHBEIE
MOHATUSA punocodumn.

Pasgen 2. CtpykTypa dunocoduy Kak npeagMera u3ydennsd. Yacts 1: MeTadhusuka
OcobeHHOCTH CTPYKTYpPH punocopuu. dunocopckue TeopeTUdeCcKre HayKu: MeTapu3nka,
OHTOJIOTHSI, THOCEOJIOTHS (SMUCTEMOIIOTHS), opMasibHaAs U JUaNeKTU4YeCKas JTOTUKH.

Pasgen 3. CtpykTypa dunocoduy Kak npeagMera u3ydyeHns. Yacts 2: ¢punocodckas
QHTPOIIOJIOTUS

dunocodckue nMpakTHUYECKe HayKu: 9TUKA, 9CTETUKA, aKCUOJIOTHus, hunocopckas
AQHTPOIIOJIOTHUS U coltuanbHas Gunocodus: u Ap. HAYyKU TYMaHUTAPHOTO LIUKJIA, B KOTOPHIX
mpuMeHsieTcs GUI0coCKUi MOAX0M K PeIleHUI0 HACYIIHBIX ITPO0IeM.

P 4, VicTopusa ¢u un. YacTh 1: AHTUYHOCTE U QU WS SIOXU WHU3M
dunocodckue yyeHus [OCOKPATUKOB (MuneTckas IIKoja GuIocopuu 0 IpUpPOae CYIIEro).
Oneiickas mkosna Guiocodpuu 0 emuHOM OBITUY U yYeHUe ['epakyiiTa O CTaHOBIIEHUH.
[TudaroperictBo ¥ aHTUYHEIN aToMu3M. Coductuka u Cokpar (I'opruii, [Iporarop).
dunocodckoe yuenue I[1naToHa 06 ugesx, Mo3HaHUH, 0 HOOPOMETENSIX U IOCYHAPCTBeE.
OcHOBHBIE TOHATUS MeTabu3uku ApucrtoTtens. Pu3nKa, 3TUKA, IOMUTHKA U JIOTUYECKHE TPYIbI
ApuctoTens. ®unocodus smoxu dmuHI3MA. OOIHe YePTH SITHHUCTAYECKON (GHUIT0CODUH.
OCHOBHBIE TOHATHS KHHU3MA, SIUKypern3Ma, CTOULU3Ma, CKEIITUI3Ma.

Paspen 5. Uctopud ¢punocoduu. Yacts 2: AHTUYHOe Havyano U CpefgHue BeKa, puinocopus
anoxu Bo3poxkneHus.

Bubmneiickas Tpagulyus U XpUCTHAHCKOe OorocioBre. bor-TBopell u MoHSITHe Kpealuu. BpeMs u
MUPOBas UCTOPHUS. XPUCTUAHCKas aHTPOIIOJIOTUS ¥ MUCTHKA, ee pellenius B uciaMe. Borpoc o
COOTHOIIIEHUY Bephl ¥ 3HAHUS B cxonacTtuke. Crop 00 yHUBEpcanusax (peanusM, HOMUHATIU3M,
KOHIeNnTyanu3M). ['ymanuctuueckuii nadoc pumocopuu Bo3poxaeHus.

Pazpen 6. Uctopusa ¢punocodpun. Yactes 3: HoBoe BpeMd. dunocodus smoxu [IpocBelenns.
O6ocHOBaHUe 3KcIepuMeHTanbHOoro Metoma ®@. bakonoMm. Imnupuam T. I'o66ca u k. JIoKKa.
PamnmonanbHas Metadpuauka P. [lekapta, b. Criuno3H, I'. JleliOHKIa. AHTUKIIEPUKAIBHBEIN U
aHTUMOHapxuueckui madoc punocodun ITpocsemenus. [[pocBeTUTENLCKYE UAEN B AHTIINH,
®paniuy, 'epmannn, Poccun.




Paszmen 7. Uctopus dunocodpun. Yacts 4: M. KaHT 1 HeMellkasd Knaccudeckas ¢unocodus.

TpaHcueHgeHTanbHas punocodusi M. KanTa: HOBBIM B3TJIsO Ha GU3UKY, MOpPajib, KCKYCCTBO.
OO1muit 3aMbICesT ¥ OCHOBHbIE ITOHSATUS HayKoy4yeHus: Y. duxre. dunocodpus toxnecta .
[lennuura. [InanekTudecKui MeToq B cucteMaTudeckou dhunocoduu I'. I'erens.

Pasmen 8. Mctopus dunocoduu. Yacts 5: MapKCcu3M ¥ MO3UTHUBU3M, MOCTKIacCUYeCcKas
dunocodus.

[To3uTuBKU3M: STamnbl Pa3BUTHUA. Penieniius auaneKTUKU ['erens B MapKCU3Me.
HppalivoHanuctudeckue HacTpoeHus B punocopun XIX-XX BEKOB.

Paspen 9. Wctopusa ¢punocopun. YacTs 6: Pycckas gunocodus.

Hcrtopuocodus I1.41. HaagaeBa. Criop cnaBsiHO(DUIIOB ¥ 3amagHUKOB. dumocodus BceeqUHCTBA
B.C. ConoBbeBa. Penurnosno-punocodpckue ucKanus Hadana XX Beka. Mapkcu3m B Poccun.
[TpepcTaBUTENM HEOTOMU3MA U HEOTIATPUCTUUECKUM CUHTE3 PYCCKOTO 3apy0exkbs XX Beka.
Paspen 10. Mictopus dunocodun. YacTs 7: 0CHOBHLIE TEHIEHIIMN BTOPOM IOIOBUHEL XX BEKA.
OcHOBHBIE TTOHATHS (PeHOMeHoorunuecKou ¢punocopuu. Punocodbckas repMeHEBTUKA.
OnTOMOrMYEeCKUM CTUIb MbllIeHuss M. Xaugerrepa. CoBpeMeHHbBI KPU3UC eCTEeCTBEHHBIX HayK
u ero punocodckas omeHKa.

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
108 gac(oB), 3 3ET
dopMa MpoOMexKyTOUHOM aTTeCTALUN

DK3aMeH

b1.0.03 HuocmpaHHblil A3bIK

Llenu ocBOeHUS TUCLIUITIUHEL

[lenbio mpenofaBaHus QUCLHUIIIUHE « MHOCTPAHHBIM S3bIK» SABJISETCS:

TIOBHIIIIEHUE YPOBHS BIafleHUsT UHOCTPAHHBIM S3BIKOM, JOCTUTHYTOTO Ha
npenbayinen cTyneHu 00pa30BaHus, U OBlIafeHle CTyJeHTaMyd He00XOOUMbIM U
IOCTATOYHHIM YPOBHEM KOMMYHUKATUBHOW KOMIIETEHIIUY [IJIT PEIIeHUs COLKaIbHO-
KOMMYHUKATHBHBIX 3a7a4 B Pa3IMYHBIX 00J1aCTSX OBITOBOU, KyJIbTYPHOH,
npodeccroHambHOM U Hay4YHOU AesITeIbHOCTH MPHU OOIIEHNUY C 3apyOeKHBIMU
napTHepaMy, a TaKXke [JId JaJbHeUInero caMooopa3oBaHus.

MecTo pucuuniIuHe B CTpykType OI1

Oucuunnuia «MHocTpanHbM 93kK» 51.0.03 sBnseTrcs 6a30Bo# OUCIUIIINHON UK
yueOHOTO TMJiaHa IOATOTOBKM OakanaBpuaTa o HampaBiaeHuio «11.03.01
Papnorexnuka». 3yuyeHrue OUCHUTIINHL « THOCTPAHHBIM S3BIK» OCHOBLIBAETCS Ha Oa3e
3HaHUU, YMEHUU U KOMIIETEHLMH, IMOJIY4YEHHBIX CTYAEeHTaM{U B XOJd€ OCBOEHUS
IITKOJIBHBEIX KYPCOB.




TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cnoco0eH OCYIIECTBIATh AET0OBYI0 KOMMYHUKAIIUIO B YCTHOM U MMUCbMEHHOM (popMax Ha
rocymapCTBeHHOM s13biKe Poccuiickou ®efepaiiuu 1 HHOCTPaHHOM(bIX) a3biKe(ax) (YK-4)
- Cnoco0eH BOCIpHHUMATh MEeXKYIIbTYPHOE pa3HooOpa3ue 00IIeCTBa B COLMAbHO-
HCTOPUYECKOM, 3TUYECKOM U ¢pumocodpckoM KoHTekcTax (YK-5)

CopepxkaHue OUCIUTIINHEL

P 1 HallbHO-KYIbTYPHAS HUSA

O cebe. Ctunu obmenus. O ropone. Ponuo ropon, Caukt-IletepOypr, JIoHnoH, BamuHT TOH.
OpueHTHpOBaHNE B rOpoze.

P 2. Y4eOHO-TI03HABATEIbHAS HUSA

Briciee o6pa3oBanue B Poccuu u 3a pydexkom. CIT6T'YT. CTymeHUYecKas XKU3Hb.
MexnyHapomHbe IPOorpaMMbl 0OMeHa [t CTyOeHToB. TexHuyeckoe ob6pa3oBanue B Poccuu u
3a py6exkoM. Poib H”HOCTPAHHOTO S3BIKa B COBPEMEHHOM Mupe. [1e10BOM CTUIL O0IIeHus.
AHKeTa, MOTUBAIIMOHHOE MMUCHEMO, PE3IOME, STIEKTPOHHOE ITUCHMO.

Paspen 3. [TpodeccruonanbHas chepa oOIeHNs

[Tpodeccuu B chepe HHPOPMALUOHHEIX TEXHOJIOTUM U TeJIeKOMMYyHUKalui. [[e10BOM CTUIIb
o0menus. MHTEpPBbIO 0 TpreMe Ha paboTy. CocTaBieHue CIyKeOHBIX 3aIUCOK.

Paspen 4. [TpodeccuonanbHas chepa obIeHns (IPONOIKEHNE)

HHpopMalmoHHbIEe TeXHOIOTUHN. HaydyHO-TeXHUYECKUM IIPOTPECC U ero NOCTUKEHUS B chepe
MH(POKOMMYHUKAIIMOHHLIX TEXHOJIOTUY U CUCTEM CBSI3U. Bupsl ceteil cBg3u. CpencTBa CBI3U.
WHdbopmaiimonHas 6e30macHOCTD. [e0BOM CTUb 00IIeHus. Pa3nmuyHble BUOE JOKYMEHTOB.
Bunbl memoBoro muckMa ¥ mpaBuila ero 0popMiIeHus.

OO6I1mast TPYA0EMKOCTD AUCITUIIIMHEL
216 gac(oB), 6 3ET
dopma MpoMexKyTOYHOM aTTeCTallun

3ageT, 9K3aMeH

b1.0.04 HuiiceHepHasi u KomMnvbliomepHas 2paguka

Lenu ocBoeHUST TUCHUILINHEL

Llenbio MpemnomaBaHus OUCHUTIINHEL « MHXKeHepHast ¥ KOMITbIOTepHas rpaduka»
SIBIIIETCS:

dbopMupoBaHue pyHIaMEeHTAIbHBIX 3HAHUM OyIyITUX CIIEIMaIuCcTOB B 00/1acTH
MOJIeTMPOBaHUS U3[EJIUN U CO3[IaHUS IPOEKTHO-KOHCTPYKTOPCKOM U TEXHOIOTUYECKON
MOKYMEHTAIIUU C UCIIOIb30BaHNEM COBPEMEHHBIX METOIOB U CPEICTB MH(POPMAIIMOHHBIX




CpPencTB u TEXHOJIOTHH , IIpUMEHEHNnE II0JIYy9YEeHHBIX 3HAHUU U y'MeHI/Iﬁ OJId YCIIEIIHOI'O
OBITaJ€HHUA IMMOCIEOYIOINUMU CIIEIUAIbHBIMUA OUCHOUIIIINHAMA yqe6Horo I1JIaHa.

MecTo gucuuIIAHLL B CTPyKType OI1

Oucuunnuaa «WHXeHepHasd M KoMmMOblTepHasas rpaduka» B1.0.04 saBnsercs
OUCLUIIAHOM 00513aTENIbHON YacTU y4yeOHOTo IfTaHa MOATOTOBKM OaKajaBpuaTa II0
Hanpasnenuio «11.03.01 Paguorexnuka». M3ydyenue pucuunnuuel «UHXeHepHasa U
KOMIIbIOTEPHAS rpaduKa» OCHOBHIBAeTCS Ha 0a3e 3HAHUW, YMEHUN U KOMIIETEHIUH,
IIOJIy4eHHBIX CTYAEeHTaMU B XO[le OCBOEHUS LIKOJILHEIX KYPCOB.

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCIUIIIMHE HallpaBleH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Cnoco0eH TOHMMATh IIPUHITUITE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
KCIIONMb30BaTh UX IJIS pelleHus 3afayd nmpodeccuoHanbHou gestenbHocTu (OITK-4)

CopepxkKaHue OUCLUIIINHEL

Paspen 1. BRemenue. MeTonbl IpoelinpoBanus. 3d MoIeIupoBaHue
[Tpeomert Kypca, ero pojib U 3HaYeHHe B IIOATOTOBKe NHKeHepa. MeTob

mpoelupoBaHus.lleHTpanbHOE U TTapaielbHOe IPOeLPOBaHNe U UX OCHOBHEIE
cBoiicTBa.CucTeMa AByX U TPEX IJIOCKOCTeH. 3d MOOenupoBaHue.

Paspen 2. OcuosHble cBepenus 00 ECK]I. [TpaBuna ohopMIeHUS YepTexKel.

[TousiTus o0 cTaH#apTe U ctaHgapTu3anuu. Kateropuu craugaptos. Ctangaptsl ECK]I:cocTas,
Knaccudukaims, obo3navenuss.CtanmapTel ECK]I Ha odopMIeHre YepTexKen:

dbopMathl, MacITaOkl, TUHUY, IIPUPTH YepTEXKHbIe. OhopMIIeHNEe U YepTexa.

P Uu xeHud.Hanecenu MepOB Ha yepTekax

Knaccudukanus n3obpaxeHui: BUIb, pa3pe3bl, CEUeHUS U BEIHOCHEIE 3JIEMEHTHI. YCIIOBHOCTU
U ympoteHus B u3obpaxenusax. 'papudeckoe n3odpaxkeHre MaTepruasioB Ha yepTexkax. Obume
IIpaBuUia HaHECEHUSIPa3MepOB Ha YepTexkKax(BBIHOCHEIE, Pa3MepHEIe IMHUY, pa3MepHEIe YUCa,
YCJIOBHBIE 3HAKM).

Pazgen 4. YepTexXu geTaneu.

Bupbl u3menuit 1 KOHCTPYKTOPCKUX TOKYMeHTOB. O603HaUeHNEeKOHCTPYKTOPCKUX TOKYMEHTOB.
YepTexku meTasie: cogepxanue u TpedoBaHue K odopmiaeHuio. CBsi3b POPMEI meTanu
CHeoOXOOUMEIMYHKCIIOM n300paxkeHuii. BeI6op rimaBHOr0 n306paxeHusi. OCHOBHEIE METONUKHI
Ha3HayeHHUs Yucja pa3MepoB HauepTeke: pa3Mephl GOPMHI ¥ B3aUMHOT'0 PaCIIOIoKeHus, 6a3bl
IUIs1 OTCYEeTa pa3MepoB. YCIOBHOCTH H300paxKeHus: pe3bObl Ha CTePXKHE U B OTBEPCTHH.

Pasmen 5. KOHCTpPYKTOpPCKas JOKYMeHTalus Ha CO0POYHYI0 eguHUIY.F1300paKeHNs pa3bEMHBIX

U Hepa3bhEMHBIX COeIMHEHUHN.
KoHCTpyKTOpCKast JOKyMeHTAlus Ha COOPOYHYIO eOWHUITY. BUIbl yepTexkel u UX Ha3HAYEHHUS.

COOpoYHHIHM YepTEXK: colepKkaHne U TpeboBaHKe K opopmnenuto. CuenubukaIims:
Ha3HAYEeHUEUTIOPSMOK3aloIHEeHNS. BUIb pa3béMHEIX COeIUHEHUH, BUOsl Hepa3bEMHEIX




COeIUHEHUH.

Paspen 6. YTeHne u geTagupoBaHue YepTeka COOPOYHON eIUHHUIIEL.

OO1mas MeTofMKa YTEeHUS YyepTexka COOPOYHOM eqUHHUIILL. Y4YeT YCIOBHOCTeH n3o0paxkeHus Ha
cOOpPOYHEIX YepTexkax. [TocnemoBaTeIbHOCTh YTEHUS M 0COOEHHOCTH NeTaTupPOBAHUS.

Paspmen 7. CxeMbl 3JIEKTPUYECKUE.

O61ue TpeOOBaHMS K BBHIITOTHEHUIO 3JIEKTPUYECKUX CxXeM. [IpaBuiia BHIIIOTHEHUS
MIPUHIUIIKAATbHEIX cXeM. [IpaBuiia BHIIOTHEHUS IIePeYHS 3JIEMEHTOB.

OO1mast TPYA0EMKOCTD TUCITUIIINHEL
72 gac(oB), 2 3ET
dopma IpOMeKyTOUHOU aTTeCTalluu

3aueT

Bb1.0.05 Teopus eeposimHocmeli u Mamemamu4eckdasi cCmamucmuka

e ocBOEHUS OUCUUIIINHEL

Llenbio mpenofaBaHus OUCHUIIIUHEL « TeOpHs BEPOATHOCTEN M MaTeMaTHAYeCcKas
CTaTUCTUKA» SIBISETCS:

dbopmupoBaHue pyHIaMeHTa MOATOTOBKY OyIyIIUX CIEINaTuCcTOB B 001aCTH
BBHICIIIEM MaTeMaTHUKH, a TaKXkKe, Co37laBaTh He00X0aUMYyIo 0a3y A YCIIEeIIHOT o
OBJIA€HUS TIOCNIEAYIOUIMMY CIIelMaTbHEIMU TUCHUIIINHAMY y4eOHOTOo IITaHa.

MecTo pucuuniavHel B CTpykType OI1

IOucuunnuia «Teopusi BepOATHOCTEM U MaTeMaTudeckas cratuctuka» b1.0.11
SIBISIETCSI OOHOM M3 MUCIUIIWH 00si3aTenbHAs 4acTh y4eOHOTO IIJlaHa MOATOTOBKH
OakanaBpuaTta mo HampaBneHuio «11.03.01 PaguorexHuka». WCXOOHBIA YPOBEHD
3HAHUM U YMEHUU, KOTOPLIMU MOJIXKeH o0jlagaTh CTYNEHT, MPUCTYIas K U3yYEeHUI0
NaHHOW OUCLUUIIIMHEI, ONMpPeNeNsieTcsd U3y4eHHEM TaKuX OUCHUINH, KaK «Bricimas
MaTeMaTHKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHueE CIIeAyIOMNUX KOMIIETEHITNN:
B cootBeTctBuE ¢ PTOC:

- Crioco6GeH MCIONIb30BATh MOJI0KEHUS, 3aKOHBEI 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTEMaTUKU
O pellleHus 3afay nHxkeHepHoU mestenbHOoCTH (OITK-1)




CopepxkaHue OUCIUIIINHEI

Paspen 1. Cny4aliHble COOBITHS.
KombuHaTopuka. [IpaBumno crnoxenus. [IpaBuno ymMHOXKeHUs. Yucio pa3MenieHuit. Yucmuo

coueTtaHuil. Yucmno nepectaHoBoK. Crny4aiiHble coOObITHSA. CyMMa, TPON3BefieHNe, PA3HOCTb.
Krnaccuueckoe onpeneneHne BeposiTHOCTU. CTaTUCTUYECKOE ONpefesieHre BePOSITHOCTH.
'eoMeTprueckoe onpeneneHne BeposATHOCTU. PopMysia Cl10KeHUS BePOSITHOCTEU. YCIOBHAA
BeposATHOCTL. dopMyna yMHOXKeEHUS BeposATHOCTeH. dopMya MojJHOU BeposiTHOCTU. Popmyria
Baiieca. Cxema Beprynnu. [IpengenbHble TeOpeMel B cxeMe bepHyu.

Paspen 2. CnyyaliHble BeIMYUHEL

CnyuavHasg Benu4yrHa. [[MCKpeTHAs CllydaliHas BeJIMuMHa. PsAn pacnpenenenus. HenpepriBHas
cilydaiHas BenuuyrHa. OyHKIMSA pacnpenenesHus.[IT0THOCTh BEPOSITHOCTY HEIIPEePEIBHOU
C/Tly4alHOU BeNU4YUHBL. YK CIOBBEIE XapaKTePUCTUKY CIy4allHOM BeJIMYMHBL. bUHOMUAIbHOE
pacupepenenue. 'eomeTpuyeckoe pacnpepnenesue. Pacupenenenue Ilyaccosa.
l'unepreoMeTrpuyeckoe pacupeneneHnue. PaBHoMepHoe pacipenernenue. [loka3aTenpHoe
pacupepenenue. Pacnpenenenue Kowmu. HopMmansHOe pacnipenernenue. LleHTpanbHas
npepenbHas TeopeMa. OyHKIMUSA CIIy4alHOI0 apryMeHTa.

P YallHble BEKTODEI

Crny4yaliHBle BEKTOPHL. 3aKOH paclipefeieHus JUCKPETHOU IBYMEPHOU CIIy4alHOU BEJIMYUHEL.
OyHKIMA paclpeneeHus IBYMEPHOU ClIy4aliHOM BEJIMYUHEL. Y CJIOBHBIE 3aKOHEI
pacrpenenesus KOMIIOHEHT ABYMEPHOU CIIy4aHOU BeJIMUYMHLEL. Perpeccus. JIuHUYM perpeccuu.
YucnoBele XapaKTEPUCTUKYU OBYMEPHOU CIIy4alHOU BeJIU4YUHEL. KOppensauuoHHBIN MOMEHT.
KoadhdummenT koppensanuu. OyHKIMSA ABYX CIIy4alHbIX apTyMEHTOB.

Pasgen 4. MaTeMaTryecKas CTaTUCTHAKA

Br16OpOYHBIM METOM CTaTUCTUYECKOTO MCCIeqoBaHus. [IpoBepKa CTAaTUCTUYECKUX TUIIOTES.

OO6I1mast TPYMOEeMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3auer

b1.0.06 Hugopmamuka

lenu ocBOEHUS OUCHUUIIIUHEL

Llenbio mpernomaBaHus OUCHUTUIHNHEL « MHpOpMaTHKa» SBIISIETCS:

MIOATOTOBKA OyIyIIMX CIIEIMaIMCTOB 110 HAIIpaBIEHUIO CIIeIMaIbHOCTH,
BJIQ[ICIOIINX TEOPETUYECKUMHU 3HAHUSIMH, TPAKTUYECKUMHU HaBLHIKaMU TPUMEHEHUS
IIePCIIeKTUBHEIX METOHOB, COBPEMEHHEBIX CPeCTB HHGOPMAIIMOHHBIX TEXHOIOTUH 1
YMEHHEM U MCII0Ib30BaTh 9TU 3HAHUS IJIST YCIIEIITHOTO OBJIAAEHUS ITOCIIeAYIOIIUX
CIIeIaIbHBIX JUCHUIIINH y4eOHOTO I7TaHa; Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH
CTYIEHTOB U YMEHUS PeIIeHus 3a0ayd Pa3IMYHOr0 HallPaBIIeHU s
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MecTo gucuunIuHLL B CTPyKType OI1

Oucnunnuia «MubpopmaTuka» 51.0.06 siBnsercs 0a30BOM OUCIUIIIMHONW LUKIIA
yueOHOTO MJlaHAa MHOATOTOBKM OaKajllaBpuaTa 0 HampaBiaeHuio «11.03.01
PaguoTexnuka». M3yuenue gucuumnnuubsl «MHpopMaTuKa» OCHOBHIBAeTCs Ha 0Oa3se
3HaHWM, YMEHUM U KOMIIETEHIIMH, NMONYYEeHHHX CTYHEeHTaM{d B XOJ€ OCBOEHUS
IITKOJIBHBIX KYPCOB.

TpebGoBaHUs K pe3ynbTaTaM 0CBOEHUS

[Tpomecc u3yueHus: UCIUIIIMHE HallpaBleH Ha GOPMUPOBAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Cnoco0eH TpUMEeHSITh METOMBI ITOMCKA, XpaHeHus, 00pa00TKM, aHaIu3a U IPeICTaBIIeHUs B
TpebdyemMoM popmaTe nHGOPMAIMK U3 PA3IMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONas IpH
3TOM OCHOBHEIE TpeOoBaHUS WHGOPMaNoHHOM 6e3omacHocTu (OIIK-3)

- Cnoco0OeH TOHUMATh IPUHITUITE PAa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
HCIIONMb30BaTh UX IJIS pelleHus 3afad nmpodeccuoHanbHou gestenbHocTu (OITK-4)

- Cnnoco6eH pa3pabaThBaTh aITOPUTMEl M KOMIILIOTEPHBIE ITPOTPAMMEBI, TIPUTOOHEIE [JIsT
npaktudeckoro npuMmenenus (OITK-5)

- Crioco6GeH OCyIIeCTBIATh MOKMCK, KPUTUYECKHY aHANIM3 U CUHTEe3 HH(DOPMAaLUU, TPUMEHSITh
CHCTEMHBIY TIOMAXO[ TS PeIleHus MocTaBaeHHbX 3agayd (YK-1)

CopepxkKaHue OUCLUIIINHEI

Pa3pen 1. MopenvpoBaHre KaK MeTO[I IO3HaHUA. ADXUTEKTypa U annapaTHble cpencTia [1K.
MopenupoBaHue Kak MeTof o3HaHusa. O0LEKT, CyOBEKT, eIk MofeNnupoBanus. Llenu, 3amayy,

pelllaeMble C IOMOILBI0 MOAeNiel. JBOJOLUUS U pa3BuTe KomnreioTepos. ApxurtekTypa [1K.
B3auMopgenicTBre omepaliOHHOM CUCTEMEI C alllapaTHRIMUA CPeCTBaMu, ApaliBepaMu,
npukiagaeiM [10, BIOS, BuptyansaeiMu MaminHaMu. 3arpy3ka OC. @aiioBele CUCTEMBI.
Kectkuyt guck. Tumsl $haimoB (MCIOMHSIEMEBIE U T.II.) MHOT03aJayHOCTb OMHOIIPOLIECCOPHBIX
[TIK. Upest OTKPBITHIX UCXOOHBIX KOZIOB.

P 2. AIIII. KogupoBaHKe WH Mallu{

[TpuHUKIIEL aHATIOTOBO-IIM(PPOBOTO U IMGPO-aHaIoroBoro npeobpasoBanuil. KoguposaHnue
rHpopMauuu. [lepemayda aHaIOTOBHIX JAHHBIX C IIOMOIIBIO aHAIOTOBBIX CUTHANOB. [lepemaya
IKM(POBEIX JAHHBIX C IIOMOIIBI0 aHAIOTOBBIX CUTHAIOB. Ilepeaya aHaIOTOBLIX JAHHBIX C
IIOMOIIIBIO ITM(GPOBLIX CUTHANOB. [lepemada 1u(POBLIX JAHHBIX C IIOMOIIBI0 HX(PPOBEIX CUTHAJIOB
P [ToMeX0YCTOWYHBEIE CII Bl II YW UH Malluu

Teopema KorenvHukoOBa. [lenbra-Monyndauus. [Ipuanunel Texuonoruu 5G. IlomexoycTonyusoe
KomupoBaHue. but yetHoctu. Kog Xemmunra. I'padpuueckas uHTepnperanus. Tabmuia
XemmuHra. KomupoBaHue 4ucesl. TPY MOOX0Aa I KOOUPOBaHUS OTPHUIATEIbHBIX YHCET.,
Ha3HaueHue onepanroHHbx cucteM (OC). Onepanunonusle cucteMmel: Windows, Linux u mp.
Oco0eHHOCTH, OTIUYNS, UHTEPECH, 001aCTH IPHMEHEHHS.

Paspen 4. [1pWHIKNEL 3aITATH UHGOOPMAIIUMY, KPUIITOTPAQUH.
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Cmoco0rl o0ecnieueHust TaWHbl epegayu nHGopmanuu. [ndp Buxenepa. [ludpoBanue mpo
moMoIM ciaydaiuex ynuces. [llndpoBanue ¢ MOMOIILIO IICEBHOCIYYaNHEIX yricesn. TpeGoBaHuUs
011 KPUIITOCTOMKUX X311 CyMM. Anroput™ Juddu-XsnnMmaHa. neKTPOHHAS IOAIUCH.
JINIIeH3NOHHBIN KIII0Y.

Pazpen 5. [IporpaMMHEIe CpeICTBa peann3alui NHOOPMAIMOHHLIX IPOIIECCOB

CnyxeOHble TPOTPaMMBbI, YTUIUTHL. [paiiBephl. ApXUBATOPH. AHTUBUPYCHBIE TPOTPAaMMEL.
Bcrpoennsie mporpammel. [Ipuknapaoe I10. ITpuknagroe T10 coernranbHOTO Ha3HAUYEHUS.
Cpensl mporpamMmMupoBaHus. [IporpaMMHBIE CpefiCTBa AJIsI MOOUIIbHBIX YCTPOMCTB.
[TporpamMHEBIe cpefcTBa g nepudepuiHbx ycrpoucts. TOCT P ISO/M3K 26300-2010
Hudopmarmontas Texnonorus (WT).

OO61masi TPYyIOEeMKOCTb MUCIUTITAHEL
108 gac(oB), 3 3ET
®opma TPOMEKYTOYHOM aTTECTALUU

3auger

b1.0.07 ®u3uka

LTenu oCBOEHUS MUCLUIIIAHEL

Llensro npenogaBaHus AUCLHUILINHBL « DU3UKa» SIBISAETCH:
byHIaMeHTaIbHas IOATOTOBKA CTYAEHTOB 110 (pu3nke; GopMUPOBaHIE HaBLHIKOB UCIIOIb30BAHUS
OCHOBHBIX 3aKOHOB OUCIUIIJIMHEL K PELIEHUI0 3a/1a4, CBI3aHHBIX C TPO(eCcCUOHATbHON
LesaTeNlbHOCTEIO; (HOPMUPOBaHUE Yy CTYOEHTOB HayYHOTO MUPOBO33PEHUS, YMEHUS
aHaJIM3UPOBaTh U HAXOOUTh METOOH! PellleHust Gu3ndeckux mpobieM, BOZHUKAOUINX B 0671acTH,
CBsI3aHHOW C ITpodecCcroHaNbHOM AesTeTbHOCThI0. AKTYallbHOCTh U3y4eHUs y4eOHOU
OUCHUIIIMHBL B paMKaX OCHOBHO# podeccruoHanbHOM 00pa30BaTebHOM
mporpaMMebl 00yCIIOB/IeHa HEOOXOOUMOCTHI0 OCBOEHHUS CTYAEHTaMU OCHOBHBEIX 3aKOHOB
KJIaCCUYEeCKOU MeXaHUKH, 3IeKTPOANHAMUKY; OCBOEHNE METONOB PELIeHNUST TUITNYHEIX
bu3nYecKux 3afay, U3y4eHuss MeTONOB IPoBeieHNst U 00paboTKY HU3UYECKOT0 SKCIIEPUMEHTa,
YTO MO3BOJISIET OPMUPOBATh U Pa3BUBaTh 00IIenpPodecCuoOHaTIbHEIE KOMIIETEHINY OYAYIIEeTo
CIenuanucTa.

MecTo guCUUIIIKUHE B CTPYKType OII

HOucnunnuia «®usuka» 51.0.07 gBnsieTcss OUCHUIIAHON 00513aTEIbHON YacTH yueOHOTO
TnJlaHa ITOArOTOBKY OakanaBpuara o HampasneHuio «11.03.01 Papguorexnuka». U3yueHue
oucuunIuHel «Ou3uKa» OCHOBBIBaeTCS Ha 0al3e 3HAHWU, YMEHUM U KOMIIETEHIUH,
IIOTy4YEeHHBIX CTy[IEeHTaMH B XOO€ OCBOEHHUS IIKOJIbHBIX KYPCOB.

TpeboBaHUS K pe3ylnbTaTaM OCBOEHUS
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[Tportecc u3y4yeHus QUCLUUIIIMHEL HallpaBjieH Ha (OopMUPOBaHUE CIEYIOUMX KOMIIETEHIIUH:
B cootBeTcTBUM ¢ PI'OC:

- Crioco6GeH UCII0JIb30BATh MOJI0XKEHUS, 3aKOHEl U METOIEl €CTECTBEHHBIX HAyK X MaTEMaTUKY [T
perenus 3agay4 nHKeHepHoU mestenbHOoCcTH (OITK-1)

- Cnoco0GeH caMOCTOSITEIbHO IPOBOAUTE SKCIIEPUMEHTaIbHbIe HCCIeN0BAaHUS M UCII0Ib30BATh
OCHOBHEIE ITpHeMBI 00pa00TKY U MpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Crioco6GeH OCyIIeCTBIATh MIOUCK, KPUTUYECKUM aHANIM3 U CUHTEe3 HH(OpMALUK, TPUMEHSTh
CHCTEMHBIN OMXOI IS pPellleHus MmocTaBaeHHbX 3agayd (YK-1)

CopepxaHre OUCIUIIINHBI

Paspen 1. MexaHuKa
KuHeMaTnKa MaTepraabHOM TOYKH. 3aKOHHE Hbi0TOHA. 3aKOH U3MEHEHHUS U COXpPaHEeHHUs UMIIyJibca

CHACTEMBI MaTepHUasibHEIX TOYeK. MOMEHT UMITyIbCa. 3aKOH U3MEeHEeHUs U COXpaHEeHUs MOMEHTa
MMITyJIbCa CUCTEMEBI MaTepUaJIbHBIX TOYeK. MOMEHT MHepIuU TBepPAoro tena. OCHOBHOE
ypaBHEHME OUHAMUKU BpalllaTebHOTO ABUKeHusd. Pabora cunkl. KoHcepBaTuBHBIE CUIEL. CBI3b
KOHCEPBATUBHOM CUJIbI ¥ ITOTEHIMATbHOM SHEPTUHU. 3aKOH U3MEHEHUS U COXPaHEeHUS TOTHON
MeXaHU4YeCKOU SHEePTUM.

Pazpgen 2. OneKTpocTaTUKa

OnekTpu4eckui 3apsan. 3akoH KynoHa. JyeKTpocTaTudeckoe moje B BakyyMme. BekTop
HaNPSKEHHOCTH 37eKTPUYECKOro mnojs. CUIoBbE TUHUHN. INIEKTPOCTaTUUeCKas TeopeMa ["aycca.
[ToTeHUMATbHEIN XapaKTepP 3JIEKTPOCTAaTUYECKOr0 Mo, [IN3JIEKTPUKH B 3JIEKTPOCTAaTUYECKOM
nosie. [IpOBOMHUKY B 9JIEKTPOCTATUYECKOM T10JIe. INEKTPOEMKOCTh ITPOBOOHKUKA ¥ KOHIEHCATOPa.
OHeprus B3auMOOEHUCTBUS CUCTEMEI 3aPSI0B. JHEPTHUs 3apsSIKeHHOT0 KoHAeHcaTopa. O0beMHas
IIJIOTHOCTb SHEPTUU 3NEKTPHUUECKOTO ITOJI.

Pazpgen 3. SneKTpUYeCKUU TOK

ONMeKTPHUUECKUY TOK U €ro XapakTepucTuku. 3akoH Oma. I[IC. 3akoH OMa /11 HEOTHOPOLHOT O
y4acTKa Lemu.

Pasgen 4. MarauTHoe 1moje

MaruutHoe nosie. Cuna Jlopeniia. 3akoH buo - Casapa - Jlannaca. Cuna AMnepa. KoHTyp ¢ TOKOM
B MarHATHOM TI0Jie. MarHUTHOE TI0JI€ B BEIleCTBEe. BUObI MarHETUKOB.

Pazpgen 5. SneKTpoMarseTusm

flBneHVe B3aUMHOU UHAYKIUU. DHEPTUsd MarHUTHOIO 10/, BUXpeBoe anekTpuyeckoe mnoje. Tok
cMmeleHus. CucremMa ypaBHeHUM Makcsesa.

Pasgen 6. KoneGaHus 1 BOJTHE

['apMoHuYeckue KonebaHus. CBOOGOIHBIE He3aTyXalolle rapMoHuYeckue Kojebanusi. CBoOomHbIE
3aryxamwlue KonebaHus B MEXaHUUYECKON CHUCTEME U 3JIEKTPUYeCKOM KOHType. ClioxkeHue
Kojie0aHui. BoHyXIeHHEIe KOnebaHus B MeEXaHUUYEeCKOW CUCTEME U 3IeKTPUYECKOM KOHTYpe.
Bonnel 1 ux xapaktepucTtuku. UHTepdepenius BonH. CTog4yne BoMHEL. CKOPOCTh
pacnpocTpaHeHus yIpyroi BONHE. UHTEHCUBHOCTD BOJIHBL. JJI€MEHTH aKyCTUKU. DPPEKT
Iomnepa. YpaBuenue [Janambepa Ojst 31€KTPOMarHUTHOM BOJIHEL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. MHTeHCUBHOCTE OMB. 'eoMeTpuyeckas onTtuka. [Ipuninun depma.

OO61ast TPymOEeMKOCTD AUCITUIIINHEL

396 gac(os), 11 3ET
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dopma IpoMeRyTOYHOU aTTeCTallu

DK3aMeH

Bb1.0.08 Be3onacHocmb Jcu3Hedesame1ibHOCIU

Llenu ocBOeHUS OUCLIUIIIMHEL

Llenpio mpenofgaBaHus QUCHUIINIUHEL «5e301acHOCTh KU3HEAEITEIbHOCTI»
SIBIISIETCS:

dbopmupoBaHue nMpodeccruoHanbHOM KyIbTypPhl 0€30IIaCHOCTH, MTpeAToaraouen
TOTOBHOCTH M CIIOCOOHOCTH BBHITYCKHHMKA MCIIOIL30BaTh MPUOOPETEHHYIO COBOKYITHOCTh
3HaAHUM, YMEHUY U HaBLIKOB I 00ecredyeHus: 0€30IIacHOCTH B chepe
IpodheCcCuOHaTbHON OeSATENBHOCTH U B YCIIOBUSIX YPE3BbIYAMHBIX CUTYalluM ¥ BOEHHBIX
KOH(IUKTOB; (HOPMUPOBaHNE HETEPIIUMOTr0 OTHOIIEHNS K IIPOSABIIEHUSIM 3KCTPEMU3MA,
Teppopu3Ma ¥ MPOTUBOOEUCTBUS UM B ITPO(PeCcCroHaIbHOM U IIOBCEAHEBHOU
IesaTeNbHOCTH; ITONyUYeHe 3HaHUY, YMEHUYN U HaBHIKOB, HEOOXOOUMBIX MIJIS
CTaAHOBJIEHUST 00YYaIOIIMXCS By30B B KaUeCTBe I'PaXKIaH CIIOCOOHBIX ¥ TOTOBHIX K
BBLITIOJTHEHKIO BOMHCKOTO JI0JIra U 00513aHHOCTH 10 3allluTe CBOEX POOuHEI B
COOTBETCTBUHU C 3aKOHOZATEIbCTBOM PO

MecTo pucuuniavHel B CTpyKType OI1

[IucuunnuHa «be3omacHoCcTb Xu3HenmesaTenbHoCcTU» b1.0.08 aBnseTcs OUCIUNINHOU
00s13aTeNbHOM YacTH y4eOHOTO IIJIaHa IMOATOTOBKM OaKajaBpuaTa II0 HaIpaBIEHUIO
«11.03.01 Papuortexnuka». MHW3ydyeHUMe [OUCHUNJIUHHE «bBe30macHOCTH
XKU3HEeIesTeIbHOCTU» OCHOBBHIBAETCS Ha 0a3e 3HAHUU, YMEHUU M KOMIIETEHIIUH,
IIOJIy4YeHHBIX CTYOEeHTaMH B XOOe OCBOEHMS IIKOJIbHBIX KYPCOB.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBUET ¢ PTOC:

- Cnioco0eH co3[aBaTh U MOANEPKUBATEL B IOBCEAHEBHOM XKU3HU U B TPOo(PeCcCuOHaNTbHOU
OesiTebHOCTY 0e30IacCHBIE YCIIOBUS XKU3HEIesATeIbHOCTH AJIS COXPaHEHHUS TPUPOTHON CPe[H,
obecre4eHusT YCTOMUYMBOTO Pa3BUTUS 00IIECTBa, B TOM YKCJIE IIPYU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYAaWHBIX CUTYallli ¥ BOEHHBIX KOHMIUKTOB (YK-8)

- CniocobeH ¢hopMUPOBaTh HETEPIIUMOE OTHOIIEHHUE K ITPOSIBIIEHUSIM 9KCTPEMHU3Ma, TEPPOPH3Ma,
KOPPYIILIMOHHOMY ITOBEMIEHUI0 U TPOTUBOMIENCTBOBATh UM B ITPOGECCUOHATLHON OeSITeIbHOCTH
(VK-10)

CopepxkaHue OUCIUATIINHEL
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Paspen 1. O6ieBorHCcKkHe ycTaBel BC PO
OO61meBOMHCKYE yCTaBH BoopyxkeHHbx Cun Poccuiickoir ®emepaliviii, BX OCHOBHEIE TPeOOBaHMUS

U cofepKaHue. BHyTpeHHUI MOPSOOK U CYyTOUHBIHM Hapsig. OOiIue mooXkKeHus YcraBa
TapHU30HHOM U KapaylbHOM CITyKObI

P 2.Ct Bas IIOOTOTOBK
CTpoeBble TPUEMH U IBUXKEHUE 0663 OpyXKus
P THeBad IOOTOTOBKA M3 CTPEIKOBOT KU

OCHOBHI, IPUEMEI U TTPaBUjia CTPENbObl U3 CTPEIKOBOTO opyxkus. HasHaueHue, 60eBbIe
CBOWCTBa, MaTepuasibHasl 4acTh U IPUMEHEeHUE CTPEJIKOBOI'0 OPYXKUS, PYYHBIX
IIPOTUBOTAHKOBHIX T'PAHATOMETOB U PYYHBIX I'PaHaT. BHIIOTHEeHNE yIIPaXKHEeHUN y4eOHBIX
CTpenb0 U3 CTPEIKOBOTO OPYKHUS.

Paspen 4. OCHOBEI TAKTUKH 00IIEBOMCKOBBIX TOOPA3IEeIeHUHN

Boopyxennsie Cunsl Poccuiickor Pefiepaliiil UX COCTaB U 3afadyil. TaKTUKO-TEXHUYECKHE
XapaKTePUCTUKU OCHOBHBEIX 00pa31ioB BoopyxKeHUs u TeXHUKHA BC P®. OcHOBEI 00I11€BOMCKOBOTO
60s1. OCHOBEI MHKEeHePHOTo obecrmedenusi. OpraHu3alus BOMHCKUX YacTel ¥ Iopa3feieHuH,
BOOpykKeHue, 60eBast TEXHUKA BEPOSITHOT'O TPOTUBHUKA

Pazgen 5. PaguarmonHas, XxuMudeckas U 0Momoruyeckas 3aluTa

AnepHoe, xuMH4YecKoe, 6MOIOTHYECKOe, 3aKUTaTeIbHOe OpykKHre. PaguanronHas, XuMudeckas
¥ OMOJIoOTHYeCcKas 3alluTa

Pasmen 6. BoeHHas Tonorpagus

MecCTHOCTh KaK 37IeMeHT 60eBoit 00CTaHOBKHU. i3MepeHust U1 OPUEHTUPOBAHNE HAa MECTHOCTH
0e3 KapTHl, ABUKEHNE 110 a3uMyTaM. Tomorpaduyeckre KapThl ¥ UX YTEHUeE, IIOATOTOBKA K
pabote. Onpenenenue KOOPAUHAT 00BEKTOB U LielIeyKa3aHuUs 110 KapTe

Paspmen 7. OCHOBH MEIUITHHCKOr'0 o0ecredyeHns

MenuimHCcKOe o0ecreueHre BOMCK (CUIT), IepBasi MEOUIIMHCKAS ITOMOIIIb ITPY PaHEHUSX,
TpPaBMaxX U 0COOBIX CITydastx

Pazpen 8. BoeHHO-onuTHYeCKasd IOATOTOBKA

Poccus B coBpemenHOM Mupe. OCHOBHBIE HAllpaBIe€HUS COLMAIbHO-9KOHOMUYECKOTO,
MIOJIUTUYECKOT'0 ¥ BOEHHO-TEXHUYECKOTO Pa3BUTHUS CTPaHbI

P [IpaBoBas MOATOTOBK

BoenHas poktprHa P®. 3akoHOpmaTenbcTBO Poccuiickoit ®enepanuu 0 IpoX0KAEeHUU BOEHHOU
CITyKOBI

P 1 IIACHOCTH B I HOHAIBHON JeITeIbHOCTH, IIPH VT BO3HMKHOBEHHS

q[)GBBbI‘IﬂI;IHbIX CI/ITyaﬂHﬁ ¥ BOEHHBIX KQHQ}J’II/IKTQB

dusnyeckre HeraTUBHBIE (PAKTOPHL U 3allUTa OT UX BO3OEUCTBUS: BUOpaIus, IyM, UHPPa3BYK,
YbTPa3BYK, 3JIEKTPOMArHUTHbBIE U3JTyUYeHUsI, TEIJIOBIE U3ITyYEHHUs, Ta3epHOe U3NIyYeHue,
ynbTpadHO0NIeTOBbIE U3NTyUEHN S, MOHU3UPYIOIINE U3TyUeHUs, STeKTPUYECKUN TOK U
CTATUYECKOe 3JIEKTPUYECTBO, MexaHn4YecKue GpaKTophl U paKTOPH KOMIIJIEKCHOTO XapaKTepa.
Buonorudeckue HeraTuBHBIE (DAKTOPE; XUMUYECKHe HeTaTUBHEIE PaKTOPH (BpeHbIe
BemecTBa). OnacHble (aKTOPHI IPU YTPO3€ BOSHUKHOBEHMS YPE3BbIYaHBIX CUTYallul U
BOEHHBIX KOH(IIUKTOB

Pasmen 11. MeTonbl OlIEHKH 0IaCHOCTEX B cdepe npodeccroHanbHOU NeITEeIbHOCTH |

IIPOTHO3MPOBaHNE MOCNIeICTBAN B YPe3BEIYAWHBIX CUTYAIUIX
WHCTpyMeHTalbHbIM KOHTPOJIb OCHOBHBIX ITapaMeTPOB IIPOU3BOACTBEHHOU CPEMBL:

MHUKPOK/IMMAT, YPOBEHb a9POMOHHOTO COCTaBa BO3[yXa, OCBEIIEHHOCTD, 3alTyMIEHHOCTb.
HccrmenoBaHue omacHOCTeH Tpex(dasHEIX CeTel IepeMeHHOr0 TOKa. IIpOrHO3upoBaHue
TIOCTIE[ICTBUI aBapuil Ha B3PHIBOOIIACHBIX, XUMUYECKUX U PANUAMOHHBIX TPOMBIIITIEHHEIX
o0bekTax. [TepBasi IOMOIIb TP OCTAaHOBKe cepaila (6a30Bast peaHUMallus)
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Pasgen 12. Be3onacHble YCI0BUS XKU3HeNeATEIbHOCTH OJI COXPaHeHU s IPUPOOHON CPEeIbl U

obeclieyeHns: YCTOMYMBOTO PAa3BUTHS 00IIIECTBa
3akoHOmaTenbCTBO PO 0 3aluTe OKpyzKalollel cpensl, MPOMBIIIIeHHOM 6€30I1aCHOCTH,

moxkKapHoy 0e30MaCHOCTH ¥ YPe3BBIYAMHBIX CUTyalldsIX. JKOJIoTUUYecKass 6e30MacHOCTh B
TIOBCETHEBHOM XKU3HU U B IPO(PeCCHOHATbHOU eSITEeIbHOCTH IJISI COXPaHEeHUs IIPUPOIHON
cpensl ¥ o6ecriedeHus YCTOMYMBOTO Pa3BUTHS 001eCTBa

Pazpen 13. [TpaBoBEIe HOPMBI IPOTHBOAEUCTBUAS SKCTPEMU3MY, TEPPOPU3MY U aITOPUTMEL

e CTBUY [IPYA TEPPOPUCTUYECKOU YIPO3e
CyLIHOCTh IPOSIBIIEHUS 9KCTPeMU3Ma U Teppopu3Ma. Teppopu3sm B XXI Beke. OCHOBHEIE

daxTopsl, 00yCIoBIMBaOIIME BO3HUKHOBEHNE Teppopu3Ma B Poccutickoit Oepmeparuu. CrucremMa
IPOTUBOAENCTBUA Teppopu3My B Poccutickoit @efeparuu. PekoMeHganuu rpaxgaHaM OT
HammoHanbHOT0 aHTUTEPPOPUCTHYecKOoTo KomuTeTa 1 ®CH Poccuu npu TeppopucTAUECKOn
yrpo3e. ANTOPUTMEI IeUCTBUM TP TEPPOPUCTUUECKON yTpo3e

OO1mast TPYA0EMKOCTD AUCITUILINHEL
144 gac(oB), 4 3ET
dopMa MPOMeRKyTOUHOM aTTECTALUN

3aueT

b1.0.09 Bwicwasa mamemamuka

Ilenu oCBOEHUST MUCLUIIIANHEL

Llenbio mpernomaBaHus OUCHUIIINHEL «BRICIIasi MaTeMaTHKa» SBIISETCS:

dbopMupoBaHUe 3HAHUM, YMEHUN U HABHIKOB, ITO3BOJISIOMIUX IIPOBOIUTD
CaMOCTOSITEIbHBIM aHaIu3 Mpo06ieM, BO3HUKAIOIINX B PA3TUYHBIX 00J1aCTIX
npodeccroHambHOM IeTETbHOCTH.

MecTo gucuunIuHLL B CTPyKType OI1

IOucuunnuHa «Bricias mateMatuka» b1.0.09 sBnsgercs 0a30BOM OUCLUIIIMHON IIMKIIA
yueOHOTO MJlaHa MHOATOTOBKM OaKajlaBpuaTa 0 HampaBiaeHuio «11.03.01
Paguorexnuka». M3ydyeHue OUCHUNNIUHBEL «BhICIIasg MaTeMaTHKa» OCHOBBIBAE€TCSA Ha
0a3e 3HAHUM, YMEHUN U KOMIIETEHIIUHN, IOJyYEeHHBIX CTYIeHTaMU B XOOe OCBOEHUS
IITKOJIBHBEIX KYPCOB.

TpeboBaHMS K pe3yabTaTaM OCBOEHUS

[Tpomecc u3yueHus: OUCIUIIIMHE HallpaBlieH Ha GOPMUPOBaHKE CIEAYIOMINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:
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- Crioco6GeH UCIOTb30BaTh MOJI0KEHHU S, 3aKOHBI M1 METOMB ECTECTBEHHBIX HAyK ¥ MaTeMaTUKU
I pellleHus 3amayd nHxKeHepHoU gesaTtenbHocTH (OITK-1)

CopepxkaHue OUCIUIIINHEI

Pazpen 1. KoMInekCHEIE YHCTIA.
KommnekcHble ynciia B anredpandeckon hopme. KoMnekCHBEIEe YUCTia B TOKA3aTEIbHOM U

TPUTOHOMETPUYECKOU (PopMe.

Pasgen 2. MaTpuIlbl ¥ oOpeNenuTeNi.
[leiicTBUA Hag MaTpullaMu. BEIYKCeHre ONpeneuTeNnen.

Paspen 3. CucTeMbl TUHENHHIX anrebpaniyeckKux YPDaBHEHUM.
Meton Kpamepa. MaTtpuussiz Metof. Metop 'aycca.

Pa3pen 4. BeXTOpHL.
BekTophl. KoopauHaTh B Ipou3BOIbHOM Oa3uce. CKalsipHOE, BEKTOPHOE, CMEIIIaHHOe
IIPOM3BeleHNE BEKTOPOB.

P AHaTWTHYECKasd TeOMETPHUS Ha IMIOCKOCTH M B IPOCTPAHCTRB
[Ipsimasi Ha MIO0CKOCTHU. [1710CKOCTh U IIpsiMasi B IPOCTPAHCTBE.

P Teopud o B

[Tpenen ¢pyururu. HempeprIBHOCTS.

P 7. In HIIMagbHOE NCUYNCIEHN

[TpousBopnas. [Iuddepeniman. [Ipunoxenus. [TonHoe uccnenoBanue QyHKIUHU.
Paspmen 8. UHTerpanbHOE UCYUCIEHNUE,

Heonpepmenéuuniii uHTErpan. Metomgsl nHTErpupoBanus. OnpeneneéHHbIN HHTerparl.
Heco6cTBeHHBIE HHTETPAJIHL.

Paszgen 9. OyHKIIMA HECKONBKUX ITIepeMeHHBIX.

OcHoBHBIe OHATHUA. [TuddepeHrimanbHOe HCUNCTIeHNEe QYHKINN HECKOJIbKUX IIePEeMEHHBIX.
YacTHble Tpou3BoaHbe. [IpubnMKEHHEIE BRIYUCIIEHHS C TIOMOIIIbI0 TTOIHOTO0 AruddepeHnnana.
KacaTtenbHas IJI0CKOCTh M HOPMaslb K MIOBEPXHOCTH. [Ipor3BOHEIE BEICILIMX ITOPSIOKOB.
CwMmellaHHBIE TIPOU3BOJIHBIE. DKCTPEMYM (YHKIIMHU OBYX NepeMeHHLX. Haubonbiee u
HauMeHblllee 3HaueHne PyHKIMYU B 00/1aCTH.

Pazpen 10. SneMeHTHI TEOPUU OIS,
I'papuent. useprennus. Potop. [Ipou3BogHas o HalpaBlIeHUIO.

Pasmen 11. J[IBOMHOM WHTErpal.

Omnpenenenue. [IBOMHOM MHTETrPall B JeKAPTOBLIX U MOISPHBEIX KOOPAUHATaX. [IpUnoKeHus
OBOMHOTO MHTErpaa.

Pasgen 12. KpuBonuHeWHBIE HHTETDAIHL.

KpuBonuHeliHbIe UHTETPakl 1o u 2ro tuna. ®opmyna ['puHa.

Pasgen 13. [TludbdepeHnanbHble ypaBHEHUS I€PBOr0 IOPSAOKA.

OcHoBHBIE onpenenenusi. [JuddepeHiinanbHble ypaBHEHUS C Pa3eISIOMIIMUCS ITIePEMEHHBIMU
U npuBopsumecs K HuM (Buga y' = f(ax + by + c¢)). 3agaua Komu. OpHOpOmHEBIE
ouddepeHIuanbHble YpaBHEHUS [IEPBOTO MOPSIAKa U MPUBOASIINECS K HUM. JIMHEeHbIe
ouddepeHIuanbHbe YpaBHEHNS IEPBOro nopsaaka. Metop Jlarpanxka. Meton Beprymnu.
YpaBuenue Beprymnu. 1Y B nonHbX guddepeHnnanax.

P 14. [In HIIMaJIbHEI BHEHWS BBICIINX IOPSIIKOB

IuddepeHnanbHble YPaBHEHUS BBICIINX IOPSAAKOB, AOMYCKaIOIIKe TOHWXKEHNEe TOPSIaKa.
JIuHeliHbIE OmHOpPOOHBIE AU PepeHInanbHble YPaBHEHUS BHICIINX ITOPSAAKOB C IIOCTOSTHHBIMU
Koapdunmentamu. 3agada Komm. JInHeliHbIE HEOOHOPOOHBIE AU(depeHIranbHbEEe YPaBHEHUIO
BBHICIIINX ITOPSAKOB C IIOCTOSTHHEIMU KO3(PGHULIMEeHTaMH CO ClielldaIbHOM IIpaBOy 4acThio. MeTon
HeonpeneeHHbX K03hdUmeHToB. JInHeliHbe HEOGHOPOOHEIE TudPepeHIranbHble YPaBHEHUIO
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BBHICIIIMX TTOPSIIKOB C IIOCTOSSHHBIMU K03 GHIIMeHTaMU C IIPaBO¥ 4acThio 0611ero Buma. MeTop
BapHaliy IOCTOSHHBIX.

Pazgen 15. OnepanoHHOe UCYNCITIEHKE.

OcHoBHEHIE onpenenenusi. [Touck n3o0pakeHus 10 OPUTUHATY C UCIIOJIb30BaHUEM TaOIUIIH U
cBoicTB. [Touck opuruHasa 1o n306paxxeHnio C UCII0JIb30BaHUEM TaOIUIIL U CBOMCTB. PellleHne
ouddepeHIuanbHEIX YPaBHEHUY OIlepalliOHHEIM METOIOM. PellleHre HHTerpalbHbIX YpaBHEHUN
THUIIa CBEPTKY OTlePalOHHBIM METOMIOM.

Pa3pen 16. YucnoBble pAdbL.

YucnoBeie psagbl. CXOOMMOCTD YHCIOBRIX PsigoB. HeoOX0omuMBIY MPU3HAK CXOIUMOCTH.
OO0o00mEHHbIM rapMOHUYeCcKuy psaf. [IpegenbHbIM Tpu3Hak cpaBHeHus. [Tpu3Hak [lanambepa.
PapukanbHbili npusHak Komu. UHTerpanbabi mpu3Hak Komm. [TpusHak JleiibHuna. YcinoBHas
1 abCoMI0THAS CXONUMOCTb.

Pasgen 17. CTenieHHBIE DAL

Crenennsle psanbl. Paguyc cxomumocTtu. O6acTh cxoguMocTu. Psan Teinopa. Psag MakopeHa.
TaOnuila pa3moxenui. [IpubnuKEHHbIE BEHIYUCIIEHUS.

Pasgen 18. Psagnl ®ypeoe.

Pasnoxenue 2-nepuoguyeckux u 2l-nepuoguyeckux yHkuui B psag Oypre. PasmoxkeHnue B psfn
®ypre Henepuoauyeckux pyukiuii. Teopema [lupuxie. Psag CHHYCOB U P KOCUHYCOB.
Huterpan Oypsoe.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
432 gac(oB), 12 3ET
dopMa IpOMeKyTOUHOM aTTeCTAllUN

DK3aMeH

b51.0.10 OpaaHu3auus u ynpaejieHue npeonpusimusimu

Llenu 0CBOEHMS TUCLUUIIINHEL

Llenbio MpernofaBaHus OUCHUTIINHEL «OpraHu3allys U yIIpaBleHne
IPEeIPUATUIMU» SBISETCS:

M3y4eHNe TEOPETHUYECKHX OCHOB U MOJTy4eHNe MMPaKTUYeCKUX HaBLIKOB B 00/1aCTi
OpraHU3aluU U YIIPABIEHUS MPEOIPUITUSIMY (OpraHu3alusiMu), IPHoOpeTeHne
CTy[IleHTaMH{ KOMIIJIEKCHBIX 3HaHUM O MPUHIUIIaX U 3aKOHOMEPHOCTSIX
(GYHKIIMOHUPOBAHUS OPraHu3allii KaK X035MCTBEHHOM CUCTEMBI, 0 METOdax
yIIpaBlIeHUS OesTeIbHOCTRIO U pecypcaMy OpraHu3aluy B I[eJIsX MOBHIIEHUS ee
3 PEKTUBHOCTH.

MecTo pucuuniavHel B CTpykType OI1

Hucuunnvaa «OpraHu3anus u ynpasiaeHue npegnpusatuaMu» 51.0.10 aBnsgeTcs ogHoOU
M3 OUCHUIINH 0053aTeIbHOM YacTu y4yeOHOTO IjlaHa MOATOTOBKK OaKajaBpHuaTa II0
HanpaBneHuwoo «11.03.01 PaguoTtexHuka». HMCXOOHBIM YPOBEHb 3HAHUU U YMEHUH,
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KOTOPBIMHU OOJIZKEH O6HaJIaTB CTYOEHT, IIPUCTYIIad K U3Y4YEHHUIO OaHHOM OWCIIUIIIAHEL,
ornpenendeTCa U3ydeHUEeM TaKUX OUCIHUIIIINH, KakK .

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- Cnioco0eH ompenensaTh KPYT 3afayd B paMKaXx ITOCTaBIEHHOM 1€/ ¥ BHIOMPATh ONTHMAaJIbHEIE
CIIOCOOHI X pEeIleHus, UCXOMs U3 JeNCTBYIOUINX ITPABOBEIX HOPM, HMEIOIIUXCST PECYPCOB 1
orpannyenu (YK-2)

- Cioco0eH OCYIIEeCTBIAThL COIIMAIbHOE B3aUMOMIEMCTBHE U Peau30BbIBaTh CBOIO POJIb B
koMmaHnge (YK-3)

- Cnoco0eH nTpuHUMAaTh 000CHOBAHHbLIE SKOHOMUYECKHE PEIIeHUs B Pa3JIUUHBIX 00/1aCTsIX
xkusHenesatenbHoctu (YK-9)

CopepxkaHue OUCIUTIINHEL

P 1 HOCTb B KaHHU TaHU3alMY ¥ VIPABIECHUA IPEeOIPUITHEM

[TousTHe «yIpaBleHue». B3auMOCBSI3b OHATUMN «yIIpPaBlIeHUE» U «MEHEeIKMEHT». YIIpaBlieHUe
KakK QyHKUXS U mpolecc. Bumgbl yrpaBieH4eCcKor OesiTeTbHOCTU. OCHOBHBEIE QYHKITNHU
yIIpaBlieHUs. YIIpaBjieHWE KaK MCKYCCTBO. YIIpaBlieHUe KaK HayKa. YIIpaBlieHUe OpraHu3anuen
Kax anmapaT ylIpaBeHHUs.

Paspen 2. TeopeTryecKre OCHOBHL YIIPABIEHUS

IBoJIONMA yIpaBieHuYeckor Meiciu B XX Beke. llIkoyia Hay4yHOro ynpasiaeHus. [[puHIUIIE
HayuHoro MeHemxMeHTa @.Y. Teinopa. Knaccuueckas (aiMuHACTpPaTUBHAS) 1IKONla. Hay4uHble
NpuHIUIH yrnpaBiaeHus A.®anomnd. [1IKkona yemoBe4eCKUX OTHOLIEHU! U TOBeeHUeCKUX HayK.
B3arnspbl Ha ypaBieHue B paMKaX «3aMKHYTOK» CHCTEMBI. JBOIIOIUS TEOPETUUYECKUX OCHOB
yIIpaBjIeHUS BO BTOPOU MOJI0BHMHE XX BeKa. Teopuu NpUHATUSA PELIeHNN U KOITNYEeCTBEHHOT 0
noaxofa. CUTyallMOHHBIY NTOOXOM K yIIpaBieHuI0. Teopus cTpaTeruu. Teopuu MHHOBAIUU U
JIAOepCTBa. B3rnsagel Ha ynpaBieHde B paMKaX «OTKPHITOW» CUCTeMbl. PopMupOBaHNE HOBBIX
[IPUHIUIIOB yIpaBneHus. [lelleHTpanu3anus CUCTEMHI yripaBiieHus. [lonuiieHTprYecKas
crucTeMa X0391iCTBOBaHMA. COIlMaIbHO OPUEHTUPOBAHHBIE CUCTEMHI.

Pasgen 3. ComepxkaHue 1 0COOEHHOCTH YIIpaBIeHYEeCKOU NedTeNlbHOCTH. KBannduKanuoHHLe

TpeOOBaHUS K MeHeIKepam
CyiHoCTh yIpaBlieHus Kak AesiTeIbHOCTH. XapaKTepHble YEPTH TPyZla MEHEIXKEePOB.

TBOpYecKkuii XxapakTep yIpaBieH4ecKoro Tpyga. OCHOBHOE cofepKaHUe TPy[da MeHeOKePOB.
CocraB ¢yHKIUY yapaBneHus. TpeOoBaHuUs, IPeObABIsIEMbIe K TPodeCcCuoHaTbHON
KOMIIeTeHIINN MeHemxKepaM. OcoOeHHOCTH TPyoa MeHenKepoB. Poilk MEHEIKEPOB B
opraHu3aluu. Mofienb COBPEMEHHOTO MeHeKepa. Pa3menenue Tpyaa B ynpasnenuu. Oburue
(muHeVHBIE) U PYHKLIKMOHAIbHLIE MeHemXKephl. CTPYKTYPHOE pa3feieHue Tpyda B YIIPaBIeHUH.
BepTukanbHOe pa3pesieHue TpyHda. YPOBHU yIIpaBieHusd. LleneBble OpUEHTUPH MeHEeIKEePOB
BepxHero ypoBHsA. OCHOBHBIE (GYHKIIMY MEHEIKEePOB CPeOHEro ypoBHs. [ToTHOMOYHUS U
GyHKIIMY MeHe[IKepoB IePBOro YPOBHSA. [0pu30HTaNIbHOE pa3feneHne Tpyna. Kateropuu
yIpaBlieHYecKux paboTHUKOB. Koomepalus Tpyna B ypaBiIeHHH. MeXaHU3MbI KOOTlepaluu
TPpyOa B ynpaBneHuu. KoopauHaius Tpyna B ynpaBiaeHun. KomannHas paboTa B yIIpaBIeHUH.
CyIIHOCTh MOHATUAM «TPyNIa» U «kKoMaHAa». TUIIB TPYII B opraHu3ainuu. [IpeumMyinectsa
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T'PYIIIOBEIX PopM opraHu3anuu Tpyaa. IPGeKTUBHOCTD IPYIIIOBOM PaOOTHL.

Pasgen 4. OCHOBHEIE TOHATHUA IIpOLiecca VIpaBlIeHUs

CywmHOCTS poliecca ynpasieHus. CxeMa Iporecca NPUHATUS YIIPaBIeHYeCKUX PelleHn.
CocTaBHbIE YaCTH IIpoliecca MPUHSITHS yIIpPaBIeHUYEeCKUX pelneHuil. [IoHaTus «mnpobaemMa» u
«BO3MOXKHOCTL>. [IpaBuna ¢hopmynupoBaHus mpobdaeM. CymHOCTb TPOOIEMHON CUTYalIUH.
YyacTHUKM Tpollecca MpUHATHS pelneHnil. CyObeKTH pelieHus. [IpeuMyliecTBa ¥ HeIOCTaTKH
MHOWBUAYaIbHBIX peleHni. [I[penMyiecTBa ¥ HEAOCTATKU T'PYIIIOBOTO NPUHATUS PEIIEHUN.
Buprl pemieHuid B 3aBUCHMOCTH OT CTENEHU y4YacCTHs [TIepCOoHaNa opraHu3auuu. [lousaTue
«yTIpaBlieHuYeCcKoe pelieHue». TpeOoBaHUs, IPeObABIsIEMEIE K YIIPaBIeHUECKUM PEIIeHUIM.
dakTOpHI, OKa3bIBalOIIKe BAUSHIE Ha yIIpaBlieHYecKue pemeHus. Knaccudukaims
yIIpaBJeHYeCKUX pelleHni. [I[porpaMmMupyeMele U HEIIPOrpaMMUpPyeMbIe PeIleHUs.

Pa3pen 5. ba30oBble KOHIENINY ¥ METOOUKY IPUHATHS VIIpaBIeHYEeCKUX PelleHUN

Ba3oBbie KOHIIENIUY IIpoliecca MPUHATUS pelleHud. MHTYUTUBHBIM MOAX0[ K MPUHSATHIO
pemenuy. PanyonanbHasg MOOEeNb IIpoliecca MPUHATHSA PelleHni. JTallbl IPoLecca NPUHATUS
pelleHny B KI1acCU4eCcKou Moaenu. Lleny v KpuTepuu OLIEeHKU AelCTBUU. Kputepuu-
OTPaHWYEHUS U KPUTEepUU-onTuMu3anuu. OrpaHuYeHus B MCIIOIb30BaHUU PalliOHaIbHOU
MOIeNu NPUHATHUSA pellleHni. AlbTepHaTUBHBIE MOIENIN MIpoliecca MPUHATUS pelleHud. Mopaenb
OTpPaHMYEeHHOU pPaloOHaIbHOCTH. YAOBIETBOPUTEIBHOE pelleHre. PeTpoceKTuBHas MOOEb.
Metont! ypaBnenusi. O6IieHaydYHbIe METOOB yIIpaBieHus. CUCTeMHBIN moaxon. KoMIieKkCHBIN
nogxon. MopenvpoBaHue. DKOHOMUKO-MaTeMaTUdYeCKe METOObl. JKCIIEpUMEeHTUPOBaHME.
KoHKpeTHO-UCTOpUYECKUY OAX0H. MeTOoAbl COLMOIOTUYEeCKUX UCCIef0BaHu. MeToab
yIpaBiieHusT QyHKIIMOHATBHEIMU ITOACUCTEMAMHU OPTraHu3anuy. MeTOmbl BEIITOTHEHUS OOIITIX
GyHKUMY yIpaBlieHusi. MeTonbl perieHus npodieM. [IpuynHHO-CIIeCTBeHHAS JuarpaMma.
MeTon HOMUHAIBHOU T'PYIINIOBOM TeXHUKHU. [JenbGUCKUN MeTOM. MeTonq MO3roBOi aTakKH.
MeTon nepeBa pPeIIeHnn.

Paspen 6. [InaHvpoBaHWe M CTpaTerus yiipaBleHUs NPeaIpUITeM

CyIimHoCTh NJ1aHMpPOBaHUA B opranu3auuu. [[naHupoBaHUe Kak Ipoliecc yipasieHus. Cucrema
IIJIAHOB OpraHu3anuy. BUAL JIaHOB OpraHU3alyy 110 AJIMTEILHOCTY IIJIAaHOBOT' O IIEPUOLA.
CoBpeMeHHEIE ITOAXOAE! K CTPaTernu4eCcKOMY IIJIAaHUPOBAHUIO U €T0 POJIA. BUAEI 11J1aHOB 110
YPOBHSAM OPTraHU3alMOHHOIO IIaHupoBaHus. Llenu opranu3auun. CyIIHOCTbh KaTerOpuU
«MHCcUusi» opraHu3auui. [Ipasuna popmynupoBanus Muccuu. [IoHATHE «CTpaTerudeckoe
BUpeHNe». OnmpefeneHne MOHATUS «1eIn» OopraHu3auuu. TpeboBaHUs, yIUTEHIBAEMEIE IIPU
pa3paboTke 1emeii. Kputepuu Knaccuduraiyy 1 rpynnupoBKY Lenel. [lepeBo nenen
opraHu3anuu. [IpUHIIUNIE TOCTPOEHUS JepeBa Lened. CucTeMa yIpaBaeHUs 110 LeIM.
[IprHUUIEL CUCTEMBI YIIPABIEHUS 110 LeIAM. JTallbl IpoLiecca YIpaBIeHUs 10 LeJIsM.
Konnennus ynpasieHud o pe3ynabTaTaM. [IperMyliiecTBa 1 HeIOCTaTKU CUCTEMEL YIIPABIIEHUS
o uensaM. CtpaTterus opranusanuu. OnpeneneHue MOHATHAS CTPATETUU. OTalbl U 3JIEMEHTHI
MOMENY CTPAaTeruyecKoro yrpaBlieHus. AHanuTU4YecKas paboTa rmpu BeIOOpe ¥ 000CHOBAaHUU
cTtpateruu opranusanuu. SWOT-ananu3 u matpunia BKI'. UHCTpyMeHTEl peanu3anuu
CTpaTeru4ecKux mjaaHoB.

P 7. CTPYKT [IpPaBIeHUS MPEeONPUITUL

CTpyKTypa ynpaBieHus KaK 4aCTh OPraHU3alMOHHON CTPYKTYPEL. B3auMOCBSI3b MeX Ay
OpTraHM3allMOHHON CTPYKTYPOU U CTPYKTYPOU ylIpaBieHUs opraHu3anueii. OCHOBHBIE TOHATUS
CTPYKTYPHI yripaBieHus. CyIIHOCTh IOHATUM «IIOJTHOMOYUSA», KOTBETCTBEHHOCThHY,
«JleerTupoBaHue» U «BNacTh». OCHOBHBIE XapaKTEPUCTUKYU CTPYKTYPHI yIIpaBieHus. [IpuHIUIIEL
IIOCTPOEHMS CTPYKTYP yIIpaBiieHUsl. TUIOBBIE TOOXOOB K IIOCTPOEHUIO CTPYKTYP yIPaBIeHHUS.
dopMupoBaHUe HepapXuIeCcKuX CTPYKTYP yipaBnenus. KoHuenms 6:10poKpaTHIeCcKoM
CTPYKTYpPHI yrpaBieHus. ®opMuUpoBaHue OPraHUYeCKUX CTPYKTYP yIpaBieHus. TpeboBaHuUs,
IpenbsaBIisieMble K OPTraHU3alMOHHEIM CTPYKTypaM yIpaBjieHus. MeTons! yIpaBileHus.

20




OpraHu3alliOHHO-PACIOPSAAUTENbHEIE METOOE. JKOHOMUYECKHE MeTOOEL. [IpaBOBbIE METO/IHI.
ConuanbHO-IICUX0IOTUYECKHEe MeTOAb. CTUNM yIIpaBiaeHus. BUABI CTPYKTYP yIIpaBlIeHUS
opranu3zanuei. ®akKTOpHl, BIUSIONIME Ha BEIOOD BUAB CTPYKTYPHI YIIPaBIeHUS OpraHu3aliuei.
Curtyanuonnsle (pakTophl Bei6opa. Pa3menenue paboT 1o ynpaBiieHuIo. YPOBEHD LIeHTPaIu3aluu
U JelleHTpanu3aiuy. MexaHUu3Mbl KOOpPAXHALKMU. BUBI CTPYKTYp yIpaBneHus. JIMHEHHO-
(GyHKIMOHANIbHAA CTPYKTYypa ylnpaBiieHus. [[MBU3MOHaIbHAsA CTPYKTypa YIIpaBIeHus.
[TpoekTHas CTPyKTypa ylpaBieHus. MaTpruuHas CTPyKTypa yIpaBleHUs.

Pa3pen 8. OyHKIIMY MOTHBAIMY B YIPaBIEHUH IPEONPUATAEM

CywHOCTh NOHATHUSA «MOTUBaLusA». OnpeneneHre MOTUBALUY KakK IIpoliecca. JTallbl Iporecca
MoTuBauuu. OCHOBHBEIE TEOPHUM MOTHBAIMU. MoTuBanus 1mo notpedbHocTsaM. [Tupamuna
noTpebHOCTeN. Teopus MOTHBAIMU Yepe3 uepapxuio norpebHocTeir A.Macmoy. Teopus Tpex
noTpebHOCTEH. [IByx(aKTOpHAs Teopusi MOTUBaLMK. [ urnenndeckrue GakTopsl. ®aKTOPH!
MOTHBalLXHU. [IpolieccyanbHble TEOPUN MOTUBALMK. TeOpUs 0XUgaHuM. Teopus
crpaBennuBocTU. KoMIieKCcHas mpoleccyalbHas Teopusi MoTuBauu. OCHOBHBIE METO/IHI
MOTHBaUWU. [IpUHyXKOeHNEe KaK MeToIq MOTHBaluu. CyIITHOCTh BO3HATrpaXKaeHUusI KaK MeToaa
MoTuBanuu. COMUIAaPHOCTh KaK METO[ MOTHUBALMK. MeTOo MOTHUBAIUU IIPUCIIOCO0IEHMe.
Cucrtema HepepLIBHOT0 00y4eHUs KaK (GaKTOp MOTHBAIuH. [TupamMuia pa3BUTHUS HAaBEIKOB
MeHenxkepa. CoBpeMeHHEIe ITOAX0Ob! K 00yueHuio MeHemxkepoB. Nuddepenunarus o0yyeHuns
MeHeOKepOB.

P OVHKIIMY KOHTPOJIS Ha IPEINPUATUN

CymIHOCTh KOHTPOJISA KaK yIIpaBlieHuYeCKOU feaTenbHOCTH. KOHTPOIb Kak QyHKIUS Impolecca
ynpasnenus. ®akTopsl, onpegensomre 3GPeKTUBHOCT KOHTPOJISA. JTallbl IPoIecca KOHTPOIIA.
Bupgbl KOHTpONA B opranu3auuu. CTpaTern4yeCcKuii, TaKTUYECKUY U OllepaTUBHBIUA KOHTPOJIb.
[IpemBapUTeNbHBIN, TEKYIIUHN U 3aK/TIOYUTEIbHBIM KOHTPOJIb. Kitaccudukanus KOHTPOISA 110
GYHKUIMOHANTBHBIM ofcucTeMaM. OCHOBHBIE METOMIBI KOHTPOJIS B opraHu3anuu. OO6Ie MeTOIb!
KOHTPOJISI. beHYMapKuHT KaK METOM KOHTPOJIA B OpraHU3aluu. TOTaJbHBIM KOHTPOJIb KauyeCTBa
¥ TOTaJIbHBIM MEHEIXXMEHT KauecTBa.

Paszgen 10. CymmHOCTb, METOIBI OIIEHKY U U3MepeHUa 3Q(QEeKTUBHOCTY VIIPaBIIEeHUS

CywmHOCTh «3(derTa» u «I3pdeKTUBHOCTH». [IoHATHE «3()PPEKTUBHOCTD yIIPABIEHUS».
Heob6xoguMocCTh olleHKY 9(pPeKTUBHOCTH yrpaBieHus. [Ioka3aTenu n3MeHeHUs
apdexTuBHOCTH ynpasneHus. OueHKa 3QpGeKTUBHOCTYA OpraHn3anuil 3aKpHITOTO TUTIA.
[TokazaTenu sKoHOMUYECKOU 3pdekTuBHOCTU. 3MepeHne 3¢ PEeKTUBHOCTY Ha OCHOBAHUHU
OLIEHKHU KayeCTBa TPyHoBOU KU3HU. OneHKa 3¢ (PEeKTUBHOCTH OpraHU3alldil OTKPLITOTO THUIIA.
SddeKTHBHOE yIIpaBlieHNe OpraHu3alusiMy. 3afilayil MeHeIKepoB 110 9PHEeKTHBHOMY
ollepaTUBHOMY (PYHKI[MOHMPOBAHUIO OpraHu3alni. 3agaduu MeHeaXKepoB 110 3pPeKTUBHOMY
CTpaTern4eckoMy Pas3BUTHIO OpraHU3aIuH.

OO61masi TPyA0EeMKOCTb TUCIUTITAHEL
108 gac(oB), 3 3ET
dopMa MPOMeKYTOYHOM aTTeCTAllUN

3aueT
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b1.0.11 CxemomexHuka

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio IpenofaBaHus OUCHUILINHEL « CXeMOTEeXHUKa» SIBISIETCS:

M3ydyeHue U OCBOEHUEe METOMIOB Peann3aliy COBDEMEHHEIX CXeMOTEXHUYECKUX
peleHnit 1 0COOEHHOCTEN TIOCTPOEHUS CXEM aHaJIOTOBBIX U aHAJIOT0-IIM(POBHIX
37IeKTPOHHBIX YCTPOMCTB, OCYIIECTBIMIOIINX YCUIeHne, Ipeobpa3oBaHue U
(GUIBTPAIKI0 CUTHAJIOB.

MecTo pucuuniavHel B CTpykType OII

IOucrunnania «CxeMmoTexHuka» 51.0.11 aBisieTcsT OMHON U3 OUCIIAIUIMH 00513aTeJIbHOMI
yacTH y4eOHOTO IJlaHa MOATOTOBKM OaKanaBpuaTa 1o HampaBiaeHuio «11.03.01
PapgmoTtexnuka». HcXOomHBIM yPOBEHb 3HAHUM U YMEHUM, KOTOPBIMU JOIKeEH 00amaTh
CTYHOEHT, NPUCTyNas K U3YyUYEHUI0 JaHHOU OUCLUIIIAHEL, ONpENenseTcs U3y4YeHueM
TaKWX OUCHUNNNH, KaK «KOMIIOHEHTH 3JIeKTPOHHOM TEXHUKU»; «TeopeTUudecKue
OCHOBHI 3JIEKTPOTEXHUKU».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAYIOMINX KOMIIETEHITIN:
B cootBeTctBUHT ¢ PTOC:

- Cnoco0GeH caMOCTOSITEIbHO IIPOBOIUTE SKCIIePUMEHTaIbHbIe HCCIIeNOBAHMS M UCII0Ib30BATh
OCHOBHBIE ITpHEeMBI 00pab0TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Cnoco0GeH MOHUMATh IIPUHITUIIE PA0OTHE COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUH U
KCIIONMb30BaTh UX IJIS peleHus 3afayd nmpodeccuoHanbHou mestenbHocTu (OITK-4)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. OcHOBHBEIE TEXHUYECKHE [TIOKAa3aTeNln U XAdPAKTEPUCTUKHU YCUTTATEIIbHBIX yCTQOfICTB,

obecneyeHne TMHEWHOTO PeXKUMa WX PaOOTH
Haszauenue u KmaccuuKauys aHaIOTOBEIX YCTPOUCTB YCUIEHUS U Tpeobpa30BaHust CUTHAJIOB.

[Ipouecc ycuneHnus, CTPYKTypHas CXeMa YCUJIATENISI, 9KBABAJIEHTHLIE CXeMbl UCTOYHUKOB
CUTHasla 1 Harpy3ku. OnucaHue B YaCTOTHOM U BpeMeHHOU o0nacTax. KoagduimeHT nepegaun
10 HANIPAKEHUIO, TOKY, MOIITHOCTUA. BXOMHOE U BLIXOMHOE COIIPOTUBIIEHUS aKTUBHOTO
yeTHIpexnonocHuKa. KoahduureHT HenrHeNHBIX ncKaxeHu. AUX u OUX xoadpduureHTa
ycuneHus. [lepexonHas XxapakTepUCTUKA YCUIIUTENS U ee HCKaXeHus.

Pa3pen 2. OKBUBaNeHTHEIE CXeMBI U YCUIeHNe CUTHalla

VneanbHble aKTUBHBIE YETHIPEXIIONIOCHUKY. 3aBUCUMbIE UICTOYHUKY KaK MOJe/I TPaH3UCTOPOB
U OIlepalMOHHBIX ycunuTenei. CxeMOTeXHUYeCKas peanu3alus 3aBUCUMBIX UCTOYHUKOB.
CxeMBbl BKITIOUEHMS, 3aMeIlleHUs], 9KBUBaJIEHTHEIE TTapaMeTPHl M MaTPUIIB! OUTIONITPHBIX U
[I0JIEBBEIX TPAH3UCTOPOB. HaCTOTHEIE U BpEMEHHEBIe XapaKTePUCTUKHU YCUTIUTETIeH, UX
B3aUMOCBA3b. CxeMa 3aMelleHrs TPaH3UCTOPHOI0 Kackana ¢ 00IIUM 3SMUTTEPOM, 00IIuM
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KOJJIEKTOPOM, 0011esi 0a30i. CxeMHl 3aMeIleHusT KaCKaloB Ha ITOJIeBBIX TPAH3UCTOPaX.
BrnusHue napa3uTHEIX eMKOCTEH Ha 4YaCTOTHBIE XapaKTEPUCTUKHU ycuneHus. Idpdekt Munnepa.
MHorokackafiHble CXeMbl YCUIUTENeH Ha OUIIONIIPHEIX U MTOJIEBHIX TPaH3KCcTOpax. Koppekius
YaCTOTHHIX XapaKTePUCTHUK.

Paspmen 3. OGpaTHas CBA3b B 3IEKTPOHHBIX YCTPONCTBAX

Ompepenenue, BUAB 00paTHOM CBS3H, CTPYKTypHas cxeMa ycunutens ¢ OC. KonuuecTBeHHas
oueHka OC. IletneBoe ycunenue. HaCTOTHBIE XapaKTEPUCTUKY METIEBOro ycunenus. [lousaTue
ycronyuocTu ycunurens ¢ OC. Kpurepuu Haniksucrta. [luarpammel boge. 3anace
ycrovunBocTu. MakcumansHass OOC. Bnusaue OC Ha BHelllHVe U BHYTPEHHUE LIYMEL U
HeJIMHelHbIe HCKaXeHusa. YacToTHRIE xapakTepucTukuy ycunurtensa ¢ OC. Onpenenenue
BXOIHOTO U BRIXOJHOTO conpoTuBnenuu ycunutensa ¢ OC. Ctabunu3anus pabodyei TOYKH C
TIOMOII[bIO OTPULIATEIbHOM 00paTHOM CBA3U. OMUTTEPHAsA U KOJJIEKTOPHAs CTabunn3aius.
Paspen 4. ®yHKIMOHaILHEIE V3B Ha 6a3e MHTETrPAIbHEIX CXEM

Ha3HnaueHue, CBOMCTBA ¥ CTPYKTYpPa UHTETPAIbHOT'O ONTEPAllMOHHOTO YCUIUTES.
[Tpunmunuansaasa cxema OY. BxogHou guddepeHnnanbHei Kackan. KackogHas cxema.
TokoBOe 3epKaso. YIpoIlieHHas 9KBUBaJeHTHAsA CXeMa 3aMeIleHUs ONepPalloHHOTO YCUTATENIA.
Koppekiius 4acTOTHHIX XapakTepuctuk, Bnussaue OOC. UHTerpartop, ouddepenimaTop,
cymmaTop. Kommapartop Ha 6a3e OY. Henunetinbie aneMeHTs B et OOC QY. Iperu3uoHHbIT
BHITIPSIMUTEJTh, ITUKOBHIM IeTEKTOP CUTHAJIOB, CXeMa BHIOOPKU-XpaHeHus. JIorapudpMuiecKuil u
9KCIIOHEHIIMAJIbHEIN YCUNTUTE b, [lepeMHOXUTEb CUTHANIOB. CxeMa BEHIOOPKU-XPAHEHUS U
aHanoro-mugpoBoro mpeobpalosanus. Pacuer cxem Ha OV B guamna3oHe HU3KUX YaCTOT.
YacTtoTHblE XapakTepucturu OY.

OO61m1ast TPYyA0EMKOCTDb OUCLIUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3aueT. KypcoBou poekT

b1.0.12 Mempoao2usi, cmaHdapmu3auus u cepmuukauus

Llenu 0CBOEHMS TUCHIUIIINHEL

Llenpio mpermogaBaHus JUCIUIIIMHE «MeTpOIorus, CTaHTAPTU3ALUS |
cepTudUKaII» IBISIETCS:

obecneuenue TpeboBauui ['ocymapcTBerHoro O6pa30BaTEILHOIO CTAHIAPTA K
YPOBHIO IIOATOTOBKY OaKaaaBpOB B 0071aCTH METPOJIOTHH, CTAHOAPTU3AINH U
ceprudukaiyu. Jucuniia «MeTpoNIor s, CTAaHTAPTU3ALUS ¥ CePTHPUKALIMS»
IOJIKHA CII0COOCTBOBATEH PACHIMPEHUI0 00IIET0 TEeXHUYECKOT'0 KPyro3opa CTYIeHTOB,
Pa3BUTHUIO KX TBOPYECKUX CIIOCOOHOCTEH, YMEHUIO TBOPYECKU IPUMEHSTh U
CaAMOCTOSITEJIbHO TTOBBIIIATH CBOM 3HAHMUS.

MecTo pucuuniavHe B CTpykType OII1
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HuciunnuHa «MeTponorus, cTaHgapTu3anusa u ceptudukanusa» b1.0.12 aBnsercs
OJIHOY M3 OUCLUIIIKH 00g3aTeIbHOK YacTy y4eOHOro IjlaHa IOATr0TOBKY OaKajaBpraTa
1o Hanpasnenuwo «11.03.01 Paguorexuuka». K cXOmHEIM ypOBEeHb 3HAHUU U YMEHUH,
KOTOPBIMU [IOJIKeH o0jlafiaTh CTy[EHT, IPUCTyNas K U3YUYEHUIO NJaHHON OUCLUIIIUHEL,
olpenesnseTcsa U3y4eHUeM TakKuX OUCLIUIIINH, Kak «BEICIIasg MaTeMaTUKa».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETeHITIN:
B cootBeTctBUE ¢ PTOC:

- Crioco6eH caMOCTOSITeIbHO ITPOBOAUTD 3KCIIePUMEHTAIbHBIE UCCIIEOBAaHUS M UCIIOJIb30BATh
OCHOBHBIE ITpHEeMHBI 00pab0TKY U MIpefiCTaBIeHUS MMONyYeHHBIX faHHbIX (OITK-2)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. BeeneHue B OV CITATIIIAHY. OCHOBHEIE TEPMHWHEI ¥ OIIPEeJEJIEHNA B obyacTu
METPOJIOTHH, obecmeyeHne €IVHCTBa I/I3MeQeHI/117L TEXHUYECKOT'0 PETYIINPDOBAHUIA,
CTaHOAPTHU3AIINH K CGQTH(I)I/IKB.HI/II/I.

Beepenue B pucuuningy. OnpeneneHne TEDMUHOB: METPOJIOTHS, TEXHUUECKOE PeryIupoBaHue,
CTaHOAPTH3alMs, TIOATBEPXKIEHNE COOTBETCTBUS, CepTUUKanus. 3HaueHue 3TuX o0nacren
3HaHUS NpU pa3paboTKe, MTPOU3BOACTBE U IKCIIyaTalluy TeJIeKOMMYHUKAI[MOHHOTO
000pPYyOOBaHUS U CPEMICTB U3MEPEHUM.

Pasgen 2. OCHOBBI METDPOIOTUY W TEOPUU MOTPEITHOCTEN.

OCHOBHBIE TEPMUHH U OIpPefeNeHus: B 0071aCTU METPOJIOTHU. ['ocyapCTBEHHAS CUCTEMA
ob0ecreyeHus1 eQUHCTBA u3MepeHut. CucreMa eguuul] Benuuud CH. PaaMepHOCTH eUHULI.
Bupbl cpencTB u3MepeHuil. ITaNoHk ¥ paboune cpeacTBa udMepenuit. Knaccudukanus
METOJIOB U CPeNCTB u3dMepenuil. Knaccudukaiuus norpemuoctei. CucTeMaTu4eCcKue
norpemHocT. Ciy4yanHble IOTPELIHOCTY, JOBEPUTESIbHAS BEPOSITHOCTD U JOBEPUTETbHBIN
“HTepBai. Pe3ynbTaT u3MepeHus U ero MOrpeIrHocTh. [IorpeHoCT KOCBEHHBIX U3MEPEHUN.
CymMmupoBaHue norpelHocTe. HopMupyemble MeTpoJIOrudyecKue XapaKTepUCTUKY CPENCTB
“3MepeHuu. Knaccel TOYHOCTU CPeNCTB U3MepeHuu. [IpaBusia peacTaBlieHus pPe3yibTaToB
u3MepeHud. [1oHATHE HEOIIPENEIEHHOCTH pe3yabTaTa U3MEePEHNN.

P . U3amepuTensHble IPe00pa30BaTeNIN MEPEMEHHOTO HAIPAKEHNI U TOKa. BOTbTMETDH
¥ aHaIM3aTOPHl CIEKTpa.

KonmyecTBeHHbIE XapaKTEPHUCTUKY ITIePEMEHHOI0 HANPSXKEHU ¥ TOKa. BIusHUe mapaMeTpoB
BXOIHBIX I[eTIel BOJIbTMETPOB X aMIIEPMETPOB Ha MOTPEIIHOCTh U3MepeHus. I3MepuTenbHbe
mpeobpa3oBaTeny TePeMeHHOT0 HallpsSIKeHUs B IIOCTOSHHOE: CPEeIHEBHITPSIMIIEHHOT0 1
CpelHEeKBaipaTU4eCKOTr0 3HaUYeHU, MMKOBEIE IeTEKTOPHL. [IpaBuio rpafgyupoBKu. « OTKPHITEIE»
U «3aKpHIThIe» BXOOH MPUOOPOB. MaTeMaTu4eCcKrue MOLEed BOIbTMETPOB ¥ aMIIEPMETPOB.
Bnusinue ¢GopMbl curHasia Ha IToKa3aHus npubopoB. Oco6eHHOCTY U3MepeHus HalpsKeHUus Ha
BBHICOKMX YaCTOTax. TUIIOBEIE CTPYKTYPHEIE CXEMBI BOJIbLTMETPOB U aHA/IM3aTOPOB CIIEKTpa.
Pa3pen 4. AHanoroBele ¥ HAQPOBLIE OCUUAIIOrPAQEHL.

HabmiogeHue, u3MepeHue U UccaeqoBanue GopMHl 3JIeKTPUYECKUX CUTHaOB. Knaccudukanus
ocuuiyiorpadoB. AHanOToBEIE OCIIUIIIOTPadHl, TUIIOBas CTPYKTypHAs cxeMa, METPOJIOTUYeCKUe
XapakTepUCTUKuU. ['eHepaToOpHl TMHEVHOW pa3BepPTKYU (HENPEPLIBHON, XKAYyIIeH, 3aiePKaHHOM).
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PexuM BHemntHel pa3BepTku. Ociumnnorpadudeckue naMmepenus. L{luppossie ocuummorpadel,
CTPYKTypHas cXeMa, IPUHIUIIEL pab0TH, METPOIOTUYECKHE XapaKTePUCTHUKH, TPEUMYIIeCTBa
II0 CPaBHEHUIO C aHAJIOTOBEIMHU OCIUIIOrpadaMu.

Paszmen 5. [TudpoBrle U3MEPEHUS YaCTOTHI, IEPUOIa, HHTEPBAIOB BpeMEHH.

MeTopt! 1IM(POBEIX U3MEPEHUM YaCTOTHOBPEMEHHHBIX ITapaMeTPOB CUTHAJIOB: YaCTOTHI,
mepuofa, UHTEPBAJIOB BpEMEHH, OTHOIIEHUS 4acTOT. CTPYKTYpPHBIE CXeMBI 3JIEKTPOHHOCUYETHBIX
yacToToMepoB. OnopHble TeHepaTophl. UCTOYHUKY MOTPEIIHOCTeH U UX HOPMUPOBAHHUE.

Pa3pen 6. OCHOBHEIE IPUHIUIIL TEXHUYECKOT0 PeryanupoBanns. OTedyecTBeHHas,
Me}KﬂyHaQOHHaH u Me}KI“OCgﬂaQCTBeHHaH CTaHﬂaQTI/I3aHI/If{. HOETBGQ}KEGHI/IG COOTBETCTBUA U
cepTudUKaNus.

[TpaBOBBEIE OCHOBBHI TEXHUUECKOT'0 peryIupoBaHus. OCHOBHbIE IIPUHIUIIEL U TeopeTHUdeckas 0a3a
CcTaHAapTu3auuu. Bunel ctaHgapToB. OTeyeCTBeHHAs U MeXOyHAapOAHas CTaHOapTU3alus B
A3MEepPEeHuIX U TeXHOJIOTHUYECKUX Mporeccax. Pojb cTaHgapTU3alliy B MOBBIILIEHUY Ka4eCTBa,
0e301aCHOCTH ¥ KOHKYPEHTOCIIOCOOHOCTH IMPOAYKIIMY, B Pa3BUTUU HAayYHO-TEXHUYECKOTO U
3KOHOMHMYECKOTO0 COTpyaHuYecTBa. CepTuduKkanus Kak ¢popmMa MOOTBEPKAEHUS COOTBETCTBHUS.
[TpaBoBBEIE OCHOBEI, CHCTEMEBI, CXEMHI ¥ 3Tambl cepTuduKanuu. OpraHbl 10 CEPTUPUKALNYI U UX
akkpenutauusi. CepTu@uKanus CPeOCTB U3MEPEHUH, CPELICTB CBSI3U, PaAH03TEKTPOHHBIX
CPEeLCTB.
P 7. ABTOMaTH3alug u3MepeHunii. U MAallMOHHO-U3MEePUTEIbHEIe CUCTEMEI, KOHTPOIE
BUY IPOBEIEHNS N3MEPEHNN (TeMIIepaT BIIEHHE, BIAXKHOCTh
HrbopManoHHO-U3MEPUTENIbHEIE CUCTEMBL. ABTOMAaTH3alUs N3MEePEHUN - OCHOBHEIE
HampaBneHus. CTaHmapTU30BaHHBEIE UHTEP(ENCH U3MEPUTENIbHEIX cucTeM. MHTepdeiic MOK
625 u ero mogudukauuu (GPIB, HP-1B, IEEE-488). «BupTyanbHele» CpefCcTBa U3MEPEHUN.

OO11ast TPYAO0EMKOCTD OUCLUTIINHEL
144 gac(oB), 4 3ET
dopma poOMeKyTOUHOM aTTECTALlUN

JK3aMeH

b51.0.13 OcHO8bl KOHCMPYUPOBAHUS1 U MEXHO/102UU NPou3e0dcmea 3/1eKMmpPoOHHbIX
cpedcme

lenu ocBOEHUS OUCLUUIIIUHEL

Llenbo mpenofgaBanus GUCHUIINIUHLL « OCHOBEL KOHCTPYUPOBAHUS U TEXHOJIOTUU
IIPOU3BOLCTBA 3JIEKTPOHHEIX CPELCTB» SABJIAETC:

dbopMupoBaHe 3HAHUM 0 METOAaX KOHCTPYUPOBAHUS, KOMIIOHOBKY U TEXHOJIOTUU
M3TOTOBJIEHUS 3JIEKTPOHHBIX CPEeACTB (IC) pa3snuyHOro Ha3HA4YeHUS U Pa3JIMYHBIX
CTPYKTYPHBIX YpOBHeH, 3amiuTe PAC 0T necTabunu3upylomux GakTopoB C
MCII0/Ib30BaHUEM MH(POPMalMOHHLIX CPEACTB IPU 00eclieYeHNN 3aflaHHbIX II0Ka3aTesnen
KayeCTBa U3[enusi, Tpe0oBaHUM HaJE€KHOCTH, SPTOHOMUKHY U [IU3akHa.

MecTo pucuuniauHel B CTpyKType OI1
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HOucnunnuaa «OCHOBE KOHCTPYUPOBaHUSA U TEXHOJIOTUU MPOU3BOACTBA 3JIEKTPOHHBIX
cpenctB» B1.0.13 siBngeTcs OOHOW M3 OUCHUIIIMH 00s3aTenbHOM YacTU y4ebHOTO
njlaHa NOATOTOBKM OaKanmaBpraTa no HampaBneHHi0 «11.03.01 PaguoTexHHKa».
VicxoOoHHY ypOBEHb 3HAHWW M YMEHUMU, KOTOPHIMU [OJXKeH obnamaTh CTYOEHT,
IPUCTyllasgd K U3Y4YEHUI0 JAaHHOUW OUCLUNJINHBL, ONpefesisieTCs U3YUEeHUEM TaKux
OUCLUUIIVAH, KakK «Briculag MaTeMaTuka»; «MHXeHepHas U KOMIBIOTEPHasd
rpaduka»; «OdusnuKa».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Crioco6eH MOHUMATh MPUHIUIIE PAOOTE COBPEMEHHBIX WH(POPMAI[HOHHBIX TEXHOJIOTHH U
HCIIOJIb30BaTh WX [JISI pellleHus 3afay npodeccruoHanbHou gestenbHocTy (OITK-4)

CopepxkaHue OUCIUTIINHEL

Pazpen 1. Bremenue.

KV3HEeHHbIN UMUK u3genus. Pojib KOHCTPYUPOBaHUS M TEXHOJIOTUU U3TOTOBJIEHUS. DBOJIOLSA
KOHCTpYKUuu IC. OCHOBHBIE 3alauyl [IPU IIPOEKTUPOBAHUY KOHCTPYKIIMHU 3JIEKTPOHHBIX
CPefCTB.

Pa3 2. Knaccudukalysg COBpeMEeHHBIX 91eKTPOHHBIX CPEICTB

Knaccudukaruy IC Mo Ha3HaYEHUI0, TAKTUKE UCIIOJIb30BAHUS U 00BbEKTY YCTAHOBKH.
KaTeropuu, Knaccel, rpynmnsl. KnuMaTuueckoe HCIOTHEHNUE 3JIEKTPOHHBIX CPENCTB

Paspmen 3. CTaHgapTHU3aIdsa IPU IPOEKTUPOBAHUN SIEKTPOHHLIX CPENICTB

Yposuu ctangapToB. Cuctemsl cTaHmapToB. OcHOBHEIE onoxeHusa ECKI, ECTI, ECTIIIL.
[TonaTus yHUUKAIMY, TUIIN3alUH, CTAaHOapTU3aliy, TapaMeTpU4YeCKUX U Pa3MepPHEBIX PSIOOB.
[ToHATHS OOMYCKOB, IIOCA0K, KBAJIUTETOB U IIEPOXOBATOCTH.

Paspen 4. CuCTeMHBIY TOOXOM IPU IPOEKTUPOBAHUHY 3IEKTPOHHEIX CpencTB.CTPYKTYpa
KOHCTDPYKIIMY 31€KTPOHHBIX CPeICTB. MOOYIbHBIY NPAHLINI KOHCTPYUPOBAHUS 3JIEKTPOHHBIX

CpelICTaB
CyIIHOCTh CUCTEMHOT0 ITOAX0a MPU MPOEKTHPOBAaHUU 3JIEKTPOHHHIX cpeAcTB. O0o0ImeHHas

CHACTEMHas MOAeJIb KOHCTPYKIUY 3JIEKTPOHHBIX CPELCTB. YPOBHU pa3ykKpynHeHus. Hecymue
KOHCTpPYKUIUH. ba30Bble Hecylye KOHCTPYKIUU. Pafili031eKTPOHHBIM MOTYIb.
KOHCTPYKIIMOHHBIE CHCTEMBI.

Paspmen 5. [TepcuekTuBHEIE MeTOOH GOPMO00OPA30BAHKA HECVIIUX KOHCTPYKIINT

Hecymue KOHCTPYKIIMK M3 TUCTOBOr0 MaTepHrana. Hecyire KOHCTPYKIIMY BBIIIOTHEHHEIE
nuTheM. TeXHOIOoru4yeckre 0COOEHHOCTH U3TOTOBIEHUS HECYIITUX KOHCTPYKLNM 1 TepeOoBaHus
K KOHCTPYKLIMSM B 3aBUCUMOCTH OT METOHa U3TrOTOBIIEHUS.

P KTPHUYECKHU VHEHUS B KOHCTPYKIIUIX KTPHUYECKUX B

OcHOBHEIE TTOHSATHS. [Ie9aTHHIM MOHTaXK. TeXHOIOrHYeCKUM CIoco6 CO3mMaHus 3eKTPUIECKUX
COeIMHEHUM.

P 7 HUT KTPOHHBIX TB OT TaOKUIN3KU X GakTOpOB HKa KauecTB
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KOHCTPVKIINH,
ObecmeyeHue TEIJIOBOTO PeXKMa. 3allluTa OT MeXaHUYeCKUX BO3MeHCTBUM.3alUTa OT

KJIMMaTU4YeCKuX BO3MeicTBUCUCTEMHBIE KDUTEPHUY TEXHUYECKOTI'0 YPOBHS U KauyecTBa
37IEKTPOHHBIX CpefCTB. Mcronb3oBaHue NHGOPMAIIMOHHBIX TEXHOJIOTHI IIPU TIPOEKTHPOBAHUM
37IEKTPOHHBIX CPEICTB. DPrOHOMHUKA U AU3alH KOHCTPYKLIXM 9JIEKTPOHHBIX CPEICTB

OO6I1mast TPYAO0EMKOCTD TUCITUIIIHNHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluN

3auer

b1.0.14 3koa02us

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpenofgaBaHus OUCHUIIIUHEL « DKOJIOTUSI» SIBIISETCS:

MIOITOTOBKA 00y4aromuxcs K cCoOI0NeHNIO B paMKaX CBoel mpodeCcCuoHalbHOU
IesiTeIbHOCTH YCTAHOBJIEHHBIX 3aKOHOMIaTe/IbCTBOM TPeOOBaHUY B 00/1acTH
3KOJIOTMYeCcKoi 0e30MMaCHOCTH ¥ OXPaHbl OKPYyKarolllel Cpefhl.

MecTo pucuunnuHe B CTpykType OI1

OucuunnuHa «Jkonorusa» B51.0.14 gBiasieTcs OUCHUIIIMHON 0083aTEIbHOM YacCTH
yueOHOTO TMJiaHa NOATOTOBKM OakalaBpuaTa o HampaBiaeHuio «11.03.01
PapmoTrexuuka». M3yueHune OUCHUIIIUHEL «DKOJIOTHUSI» OCHOBLIBAETCS Ha Oa3e 3HAHUU,
YMEHUU ¥ KOMIIETEHIM, TIOIyYeHHBIX CTYAEHTaMH B XO[le OCBOEHUS LIKOJIbHEIX KyPCOB.

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Crnioco0eH ompenensaTh KPYT 3afayd B paMKaXx ITOCTaBJIEHHOM 1€/ ¥ BHIOMPATh ONTHMAaJIbHEIE
CIIOCOOHI UX pEeIleHus, UCXOMS U3 JEeNCTBYIOUINX ITPABOBHIX HOPM, UMEIOIIUXCST PECYPCOB 1
orpannyenu (YK-2)

- Cnioco0eH co3[aBaTh U MOANEPKUBATEL B IOBCEOHEBHOM XKU3HU U B TPOo(PeCcCuoHaNTbHOU
OesiTebHOCTU 0e30IacCHBIE YCIIOBUS XKU3HEIEesATeIbHOCTY AJISI COXPaHEHUS TPUPOTHOMN CPe[H,
obecre4eHust YCTOMUMBOTO Pa3BUTUS 00IIECTBa, B TOM YKCJIE TP YTPO3€e U BOSHUKHOBEHUU
Ype3BbIYAaWHBIX CUTYyallli ¥ BOEHHBIX KOHMOIUKTOB (YK-8)

CopepkaHue OUCIUTIINHEL
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Pasgen 1. TeopeTuyeckre OCHOBBI 9KOJIOTUN

VicxomgHble MOHATHS: IPUPOJA, OKpyXKalollas cpefia, OXpaHa IIPUPOOL, OXpaHa OKpyXKarollen
Cpe[ibl, IPUPOMOII0Ib30BaHue. IIpeaMeT 1 3alayy 9KOJIOTUM KaK HayKU U KaK MAPOBO33PEHUS.
CTpyKTypa COBpEMEHHOM 9KOI0THH. COBPEMEHHBIN 3TAIl TPUPOIOII0IL30BAHUS U OXPAHbI
OKpy2Karlolei cpensl. [IpUHIUIIE], 3aKOHBI ¥ ITpaBuia PyHKIMOHUPOBAHHUS I'e0- U 9KOCUCTEM.
Oxonoruyeckre GakTopsl cpenbl. [ToHSATHE 9KOTOTHYECKOTO (pakTopa. PasHoobpasue u
Kiaccudukanus GpakTopoB cpenbl. 3akoHbl JIubuxa u Illendoppa. I[ToHATUS TUMUTHPYIOLIETO
(dakTOpa M 5KOJIOTHYECKON HUIIK. AJanTalus OpraHu3MOB K 9KOJIO0TUYECKUM (aKTopaM.
[TonsaTue agantauuy. Buasl afgantaiuid OpraHu3MOB K U3MEeHEeHUSIM 9K0JI0TU4eCKUX (aKTOPOB.
P 2. [IpupooHEL B ¥ THOOATbHEIE 3KOJIOTHYECKHEe ITPO0IeMEI

[ToHsITHE 3KOJIOTHUYECKHUX IIPO0IeM, MTOAXOOH! K MX KJTacCH(DUKAIIMY U METOMB! OLIEHKU OCTPOTHI.
AtMmocdepHBIe, BOIHBIE, 3eMeJIbHEIE, OM0IOrnYecKre U KOMITJIEKCHBIE 3KOJIOTUYeCKUe
mpo6eMbl. KpuTepuu OIleHKU OCTPOTHI 9KOJIOruYecKux 1mpobiieM. ITogxoabl K BhIIeIEHUIO 1
OlleHKe IIPUOPUTETHOCTH I'1006anbHEIX pobieM. CocTaB U CTPYKTypa ri1o6anbHBIX
3KOJIOTHYeCcKux mpobyeM. [leMorpaduyieckas, sHepreTudeckasi, MUHepaIbHO-CEIpheBas,
IIPOZIOBOJILCTBEHHAS TPOGIIEMHEI.

Pazpen 3. ConmanbHO-9KOHOMUYECKHE aCIeKThl 3KOIOTUN

[TonsaTue o npupogHLIX pecypcax. Knaccudukanus npupogHbIX pecypcoB. KagacTpel
IIPUPOIHEIX pecypcoB. HopMaTHBH KadecTBa OKpyXKalollel cpefbl. IKOIOrnYecKre CTaHaapTH.
ConuanbHO-9K0JI0THYecKre KOHOMUKTH. OCHOBHBIE TUIIHI COITMATbHO-9KOJIOTUYEeCKUX
KOHGIUKTOB. OKOJI09KOJIOTUYECKUY ITHap.

Pasmen 4. ATMochepHbI# BO3OYX U TPOGIeMEBI €70 0XPaHbI

CocraB aTmMochepHOTro Bo3ayxa u GyHKIMH aTMochepk! B rnobanbHOM reocuctemMe. CBOMCTBA
Hau0oJlee pacIpOCTPaHEHHHIX BEIIECTB, 3arPA3HSIONIUX aTMOCHEPHBIHM BO3AYyX. ATMOC(EDPHBIN
cMor u ero Bupmhl. [Tpo6nema rimobanbHOTO noTennenus. [Ipodiema aTMochepHOro 030Ha.
[Tpo6neMa KUCIIOTHEIX Joxkaer. OcoOOeHHOCTH MUKPOKIIMMAaTa U JIOKAIbHOe 3arpsi3HeHue
BO3[yXa B ropofiaX ¥ MPOMBIIIJIEHHBIX 30HaX. AIIMUHUCTPATUBHEIE U 9KOHOMUYECKHE
MeXaHU3MHBI OXpPaHBl aTMOCGhEPHOT0 Bo3ayxa. HopMupoBaHue 3arpsa3HeHus aTMOChepHOTo
Bo3ayxa. OCHOBHEIE HAIIpaBIE€HUs OXpPaHb aTMOChepHOTo Bo3ayxa. OCHOBHBIE THUITHI
IBIJIETAa3004YHMCTHOT'0 000PYOOBAHUS ¥ IPUHITUIIEL €70 PaOOTHI.

P BomHbl Bl ¥ WX OXPaH

BomnHble pecypchl u uX BO300HOBIEHNE. AHTPOIIOTeHHBIE U3MEHEHUS 3JIEMEHTOB
TUOPOJIOTHYECKOTO LIMKJIa M UX MOCNIeACTBUS. ICTOUHUKY 3arpsi3HEeHNS ITIOBEPXHOCTHBIX 1
mopi3eMHBIX Bofl. CBOMCTBa Hanboee pacIPOCTPAaHEHHBIX BEIIECTB, 3arPsA3HIOIINX
ITOBEPXHOCTHHIE U IIOJI3eMHEBIE BOOBL. dbTpoduKaims BogoeMoB. CaMOOYHUIIIEHNE.
AOMUHVCTPATUBHBIE U SKOHOMHUYECKHE MeXaHU3Mbl OXpaHbl BOIHBIX 005eKTOB. HopMupoBaHue
3arpsi3HEHUs TOBEPXHOCTHHIX ¥ IO3eMHBIX Bofl. OCHOBHBIE HAIIpaBIIeHUs OXPaHBl BOM:
COBEPIIIEHCTBOBAHME TEXHOJIOTUM U CHUKEHUE BONOMOTPEOIeHN .

Paspen 6. 3emnenons3oBanve

3emnemnonb3oBanue. KOpuauyeckre u 9KOHOMUYECKe MeXaHU3Mb peryiaupoBanus. Kateropuu
3eMeJlb. 3eMeJIbHbIe PECYPCHl ¥ TIOUBH: COOTHOIIeHNE MTOHITUH. MecTo I0YB B 9KOCUCTEMaX.
OO0opauynBaeMOCTh II0YB. 3arps3HeHNe U HapylleHus 3eMellb. PeKyIbTHBAIIMA.

Paspen 7. O6pallieHre ¢ 0TX0IaMu

3aKoHOmaTeNbHEIE TPeOOBaHUS K 00palleHuio ¢ 0TxomaMu. OCHOBHBIE BUOLI TPOMEIIIIEHHBIX
OTXOIOB U METOH UX yTuau3anuu. CenbCKOX035MCTBEHHEIE OTXOM. TBEpAble KOMMYHaIbHBIE
OTXOQHI ¥ CIIOCOOBI UX YTUNIN3ALUKU. DJIEKTPOHHBIE OTXOMAHB, TPOOIEMBl UX YTUIN3ALUUN U IYTH UX
pelieHus.

28




OO1mast TPyAOEMKOCTD AUCITUIIIMHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

3auer

b1.0.15 TeopemuuecKue OCHO8bl 3/1IeKMPOMExXHUKU

ITenu oCBOEHUS MUCLUIIIMHEL

[lenbio npenogaBaHus OQUCITAIIINHE « TeopeTuyeCcKrue OCHOBBI 971€KTPOTEXHUKM »
SIBIISIETCS:

M3y4eHle OCHOBHBIX IIOHATHM, OIpPefeIeHN M 3aKOHOB, KOTOPHIE IIUPOKO
VICTIOIb3YIOTCS BO BCEX IOCIENYIOMINX CIelMaNbHbIX JUCIUIIINHAX. Vi3yueHne
«TeopeTruecKre OCHOBHI 3JIEKTPOTEXHUKKU» HaIPaBIeHO Ha Iy00KOe ITOHUMaHue U
3HaHWE aHAIUTUYECKUX U YHCIIEHHBIX METOMIOB, KOTOPhIE OMKUCHIBAIOT IIPOIIECCH B
3JIEKTPHUUECKUX IIeIIX aHaIoTroBeIX cucTeM. Kypc «TeopeTndeckue OCHOBEI
3JIEKTPOTEXHUKK» IpefHa3Ha4yeH TakKxXKe I IOJIy4YeHus 3HaHUU 10 PEIIeHUI0
IIPAaKTUYECKHX 3aflayd, BO3HUKAIOIIUX B IIPOIIECCE MCIIOIh30BaHUS COBEPIIEHHOT0
TeJIeKOMMYHUKAIIMOHHOT0 000pymoBanus. [luciumninria «TeopeTudecKue OCHOBHI
3JIEKTPOTEXHUKU» SIBASETCS II€PBOM OUCIUIIIMHOM, B KOTOPOU CTYAEHTH U3y4aloT
MEeTO[bl aHa/IN3a YCTPOMCTB 3MEKTPO- ¥ pagrocBsa3u. OHa HAaXOOUTCS Ha CTHIKE
OUCITUIIINH, 00ecreunBammux 6a30ByI0 U CIelraIbHYI0 IOATOTOBKY CTYOEHTOB.
IucuunnruHa «TeopeTuyecKre OCHOBH 3JIEKTPOTEXHUKM» 00eCIIeYrBaeT
dbopmupoBanue pyHmamMeHTa IMOATOTOBKY OYIyIIMX CIIEeNUaTHCTOB U CO3[aeT
HeoOxomuMyto 0a3y AJisl YCIEeIIHOTO OBIafeHus IOCIeAyIOUIMU CIelMalbHBIMU
OUCIUIIIMHAMY Y4eOHOTO Ij1aHa.

MecTo pucuuniavHe B CTpykType OI1

HucuunnuHa «TeopeTudeckue OCHOBH 371eKTpoTexHuKu» 51.0.15 aBngeTcsa ogHOU U3
oucnuniavH o6s3aTeNbHasd 4acTh y4eOHOTO IJlaHA IOATOTOBKU OaKajaBpuaTa IO
HanpasneHuwo «11.03.01 PaguotexHuka». HWCXOOHBIM YPOBEHb 3HAHUU U YMEHUY,
KOTOPBIMU [IOJIKeH 00JlafiaTh CTYAEHT, MPUCTyNas K U3yYeHUI0 JaHHO! OUCIUIIIUHEL,
onpepgenseTrcss W3y4YeHUeM TaKUX [OUCLUUNJIUH, KakK «Bricmas
MaTeMaTHKa»; «MHDOpMaTuka»; «PU3UKa>.

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

Hpouecc N3y4YeHUd JUCHUIIIIMHEL HAIIPABJIEH Ha (l)OpMI/IPOBaHI/Ie CIIeYyIOIInX KOMHeTeHI_II/IfI:
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B cootBeTctBuE ¢ PTOC:

- Crioco6eH MCIIOIb30BaTh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK U MaTeMAaTUKHU
0715 pellleHus 3afgayd nHxKeHepHou gestenbHocTH (OITK-1)

- Crtoco6eH caMOCTOSITeIbHO MTPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIENOBAHUS ¥ UCIIOIb30BATh
OCHOBHEIE ITPHEeMBI 00pa00TKHY U MPeCTaBIeHUS MOIyYeHHBIX faHHBIX (OITK-2)

CopepkaHue OUCIUTIIMHEL

P 1 HOBHBIE TIOHATHSI, O HUS ¥ 3aKOHBI TEOPUH KTPHUYECKUX lienen
AnekTpudeckas nemnb (O1), 3meKTpUUYECKUH TOK, IEKTPUYECKOe HaNpsKeHne, SHEePrus,
MOIIHOCTE. JIMHEeVHbIe U HeTMHEVHBIE 3JIeKTpUYecKue 1enu. [IpuHuun cynepno3unuu. Mogenb
u cxeMhl J1I. AKTUBHEIE U TacCUBHEIE 31eMeHTH J1I. 3akonwsl Kupxroda. ITocnemoBaTenbHoe 1
nmapasebHOe CoequHeHne 371eMeHTOoB Jll.

Pazmen 2. AHanW3 NTMHEHWHBIX PE3UCTUBHBIX 1.

Metonbl aHanu3a JLI: MeTon SKBHBaAJIEHTHHIX IIPpeo0pa30BaHuii, METOM HAIOKEHUS, METO],
TOKOB BETBEM, METO[ Y3JIOBBIX HANPSIXKEHUMN.

Paspen 3. AHanu3 rapMOHUYECKUX Koyiebanuit B J1I.

PexXuM yCTaHOBUBIIMXCS TapMOHMYECKUX KojiebaHul B 1. MruoBeHHas U CPedHsIST MOIIHOCTD,
rapMoHu4ecKkue Konebanus B ajieMeHTax JlI. CHUMBOIMYECKHM METON aHaIKi3a
YCTAHOBUBIINXCS rapMOHUYeCcKUx Konebauuii B I1. KoMmnieKkCHbIE COTPOTHBIIEHUS U
TIPOBOAMMOCTH TTAaCCUBHAIX 371eMeHTOB J1I. 3akonsl OMa u Kupxroda B KOMIIIeKCHOM dhopme.
KoMmnnekcHas, cpeqHss ¥ peaKTHBHAsA MOITHOCTHU. bamaHC MOIIHOCTEM.

Pasgen 4. YacToTHBEIE XapaKTepPUCTUKHU JII.

KommnekcHble mepenaTounble GyHKIUYU L. AMIIIUTYIHO-4aCTOTHHE U ()a30-4aCTOTHHIE
XapaKTEPUCTUKHU. Pe30HAaHC HaANpsKEeHUM B IIOCIEN0BAaTEIbHOM KOne0aTeIbHOM KOHTYPE.
Paspen 5. Knaccuyeckuii METOMI aHaIN3a IePEXOOHBIX KoneOaHUH.

YcraHoBUBIIKECS ¥ TTepexonHble Konebanus B J1I. 3akoHb KOMMYyTaluu. HayanbHEIE YCIIOBHUS.
[Tepexomubie ¥ CBOOOIHEIE KOJIeOAHUS B LIETIH C OMHUM PeaKTUBHLIM 3JIeMeHTOM. [IepexomHbie
KoyieGaHus B IIOCTIeIOBATeIbHOM K0Jie6aTeIbHOM KOHTYpe.

OO1mas TPyA0EMKOCThb AUCIUIIINHEL
72 gac(oB), 2 3ET
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auer

b1.0.16 IIpasosederHue

Llenu ocBOeHUS OUCLIUITIIUHEL

Llernbio MpernomaBaHus OUCHUIIINHEL «[IpaBoBEeeHNE» SIBISIETCS:
dbopMupoBaHue 6a30BBIX 3HAHUM (MTPEeACTaBIeHUH) 0 TOCYOApPCTBe U IIpaBe Kak
0co00OM TOpSIIKe OTHOIIEHUH B 00IIECTBE, a TaKxkKe 00 0COOEHHOCTSIX OCHOBHBIX
oTpaceil pOCCUUCKOTO IIpaBa.
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MecTo gucuunIuHLL B CTPyKType OI1

IOucuunnuia «I[IpaBoBemenue» b1.0.16 sgBusercs 6a30BOM OHUCHUIIIMHON LUKIA
yueOHOTO MJlaHAa MHOATOTOBKM OaKajllaBpuaTa 0 HampaBiaeHuio «11.03.01
PaguoTexHuka». M3ydyenue mgucHUNIuMHB «IIpaBoBefleHNe» OCHOBBIBaeTCsI Ha Oa3ze
3HaHWM, YMEHUM U KOMIIETEHIIMH, NMONYYEeHHHX CTYHEeHTaM{d B XOJ€ OCBOEHUS
IITKOJIBHBIX KYPCOB.

TpebGoBaHUs K pe3ynbTaTaM 0CBOEHUS

[Tpomecc u3yueHus: UCIUIIIMHE HallpaBleH Ha GOPMUPOBAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- CriocoGeH ompefieNsiTh KPyT 3ajay B paMKax [T0CTaBIeHHOM 1€ 1 BEIOMpAaTh ONTHMalbHEIE
CIIOCOOBI UX pEelIeHUs], UCXOOs U3 [eMCTBYIOUIMX ITPABOBLIX HOPM, UMEIOIIUXCS PECYpPCOB U
orpannyenui (YK-2)

- CiocobeH ¢hopMUPOBATh HETEPIIUMOE OTHOIIIEHHE K ITPOSIBIIEHUSIM 9KCTPEMHU3Ma, TEPPOPHU3Ma,
KOpPPYNIHUOHHOMY ITOBEJIeHUIO ¥ ITPOTHBOAENCTBOBATh UM B IPO(EeCCHOHANIbHOMN NeATEeTbHOCTI
(YK-10)

CopepxkKaHue OUCLUIIINHEI

Pa3pen 1. OCHOBEL TEOPUM T'OCYIAPCTBA U IIpaBa
[Tousitue npaBa. [loHaTHe TocygapcTBa. KoHIENIINY TPOUCX0KAEHNS TOCyIapCTBa U IpaBa.

HopMma npaBa. HopMaTHUBHO-TIPABOBEIE aKTHI.

Pasgen 2. OTpacnu npaBa B PO
KonctutyunoHHoe mpaBo. ['paxkpmaHcKoe mpaBo. TpymoBoe mpaBo. CeMeitHOe TpaBo.

Paspen 3. MHdopMallmoHHOE 1IpaBo.
CTpyKTypa u cofiepXaHue HHPOPMalMOHHOI0 ITpaBa
P 4. 9B W CUCTEMEI IIpaB
9TaIkl pa3BUTUS [IPABOBOU CACTEMEI

OO1mas TPyA0EMKOCThb AUCIUILINHEL
72 gac(oB), 2 3ET
dopMa IpoMexKyTOUHOM aTTECTALUN

3auer
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Bb1.0.17 Mamepuanasl 3/1eKMPOHHOU MEXHUKU

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpemnofaBaHus QUCHUIIIIUHLL «MaTeprabl 31eKTPOHHON TEXHUKU»
SIBJISIETCS:
M3y4yeHne CTPOEHUS ¥ CBOMCTB MaTepuasoB, Hanbojiee IPUMEHSIEMEIX B
paguoTeXHUKe, SJIEKTPOHUKE U CMEXHEIX 00/1acTaX, GOpMUPOBaHNE YMEHUN
IIPaBUJIBHOTO BEIOOpa MaTepHuasbHOM 6a3kbl A1 HOCTUXKEHUS [TOCTABIIEHHBIX LIeIel.

MecTo pucuuniavHel B CTpykType OII

Hucuunnuaa «MaTtepuansl 37eKTpoHHOU TexHUKU» B1.0.17 sABnseTcd OmHOU U3
OUCHUNNIAH 00s53aTeIbHOM 4acTu yueOHOro IjlaHa IOATOTOBKU OakalaBpuaTa IO
HamnpasieHuo «11.03.01 PaguorexHuka». HCXOOHBIY YypPOBEHb 3HAHUU U YMEHUHU,
KOTOPEIMU [OIXKeH 00/1afaTh CTYOeHT, IPUCTyIasl K U3yYeHUI0 JaHHOU NUCIUIIINHEIL,
onpefenseTcs U3y4eHUeM TaKuX OUCLUIUINH, Kak «Bricuiasg MmaTeMaTuka»; «du3uka».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Cnoco0eH caMOCTOSITEIbHO IIPOBOAUTH 3KCIIEPUMEHTaIbHbIE NCCIIENOBAaHMS U UCII0Ib30BaTh
OCHOBHBIE ITpHEMHI 00Pab0TKY U IIPeNCTaBIEHUS MONTyYeHHBIX HaHHBIX (OTIK-2)

- Cnoco0eH TpUMEHSITb METOMH ITOMCKA, XpaHeHus:, 00pad0TKM, aHanu3a U IPeCTaBlIeHUs B
TpebyeMoM popmaTe nHPOPMAIMK U3 PAa3TUUHLIX UICTOYHUKOB 1 0a3 JaHHHIX, COOMoaas mpu
3TOM OCHOBHHEIE TpeboBaHUS WHGOPManuoHHOM 6e3omacHocTu (OITK-3)

CopepxkaHue OUCIUTIIMHEL

P 1. Beemenue. HasHaueHue, K HDUKAIINS, CTPOEHNE MaTEPHUAJIOB. 3aBUCUMOCTD
CTPOEHWS ¥ CBOMCTB MaTepPUAJIOB.

[TpemMeT OUCHMIIIMHE U ee 3aJavyd. Poimb MaTepHrasoB B Pa3BUTHH 3JIEMEHTAPHOU 0a3bl
anekTpoHuku. O61uMEe CBeNeHUsI 0 CTPOEHUH TBEPOLIX TeJl. XuMHUYecKas CBSI3b U BHYTPEeHHEe
CTPOEHNE, X BIKUSHNE Ha CBOMCTBA MaTepranoB. OCHOBHEIE IIPEOCTABIIEHUS 0 30HHOK TEOPHUHU
TBepabix Ten. Kimaccudukanus MaTeprasnoB 31€KTPOHHON TEXHUKH.

Paspmen 2. [IpOBOTHUKOBEIE MaTePHAIIBL

[Tpupoga 37MeKTPONPOBOTHOCTH MaTepuasnoB. Knaccudukalys MpoBOTHUKOBEIX MaTEPHUATIOB.
CTpyKTypa MeTaJljIoB U CIIJIaBOB. BiusgHre mpuMecel Ha 3JIeKTPUYECKHE U 9KCIIyaTaliOHHEIE
CBOKMCTBA. 3aBUCUMOCTD yIEIbHOTO COIIPOTUBIIEHUS OT TeMIlepaTypbl. CBEPXIIPOBOOUMOCTb.
3aBUCUMOCTh CBOMCTB ITPOBOIHUKOB OT pa3MEPHBIX IapamMeTpoB. KOHTaKTHas pa3HOCTh
MOTeHNIuanoB, TepMo-II1C u TepMOIaphI.

Pazpen 3. [TonynpoOBOOHUKOBEIE MaTepPHaIbL
Oco6eHHOCTH CTPOEHUS IOJTyIIPOBONHUKOBLIX MaTepuanoB. COOCTBEHHbBIE U TPUMECHEIE
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MIOTYTIPOBOOHUKH. TeMIepaTypHas 3aBUCHMOCTh IPOBOAUMOCTH IIOIYIIPOBOAHUKOB. Ih(deKT
Xona B OTYIPOBOOHUKOBLIX MaTepranax. i3MeHeHe CBOMCTB MOJTYITPOBOTHUKOBBIX
MaTepHasioB B CUIILHOM 3JIEKTPUYeCKOM 1ojie. OCHOBHBIE IIOIYIIPOBOAHUKOBEIE MaTepHabl: UX
0cobeHHOCTH, 0071aCTU IPUMEHEHUS, CIIOCOOHI TIOTyYeHUs

Pazmen 4. S1eKTPON30NIIIMOHHLIE MAaTEPUATIBI

[TousiTue nmonsipu3alvu. Bumgbl nonsapusalum AusIeKTPUKoB. OCHOBHBIE XapaKTePUCTUKHU
OUBJIEKTPUKOB (3JIEKTPOIIPOBOIHOCTD, TUIJIEKTPUUYECKHUE TTOTEPH, Tpo0oit). Kimaccudukamms
OUSNEKTPUYECKUX MaTepranoB. MeToabl HCCIel0BaHUS OUSIIEKTPUKOB U ONpefeNIeHus uxX
ITapaMeTpOB.

Paspmen 5. MarHvWTHEIE MaTEPUATIEL

Knaccudukaius BeIecTB 0 B3aUMOIEMCTBUIO C MarHUTHBEIM TToJieM. [Iprpona MaruieTu3Ma
IIPUPOIHAIX ¥ MCKYCCTBEHHLIX MaTepuanoB. HamarHuunBaHue. MarHUTOMATKHE U
MarHUTOTBEPAbIe MaTepuakl. [[puMeHeHe MarHUTHBIX MaTepPUaosB.

Paspmen 6. Hogeiirmie HAITPABJIEHWA ¥ TEHOEHITUNA PDA3BUTHUA SJIEKTPOTEXHUYIECKOT'O

MaTepHuaIOBENEHN A
Bo3MoxHOCTH nepexonga OT MUKPO- K HAHOJJIEKTPOHUKE. OCHOBHEIE TTOJIOKEHUS MOJ'IeKy'J'IHpHOI;I

37IEKTPOHUKHU

OO1mast TPyA0EMKOCTh AUCIUIIIMHEL
72 gac(os), 2 3ET
dopMa MpoOMexKyTOUHOHM aTTECTALUN

3auer

b1.0.18 Couuonoaus

Lenu ocBOeHUS OUCLIUITIINHEL

Llenbio mpemnomaBaHus QUCIUIITUHEL « COLMOIOTUS» SIBIISIETCS:

BocnuTaHue 0TBETCTBEHHEIX YJIEHOB O0IECTBa, TOHUMAIOIIUX CBOe MECTO B
COLIMAIBHOU CHCTEME, CIIOCOOHEIX O61TaroyCTpauBaTh COLUAIBHYIO, 9KOHOMUYECKYIO,
TIOJIUTUYECKYI0, KYIbTYPHYIO CPely ¥ CO3HATENIbHO PellaTh 3agaun 001eCTBEHHO-
HUCTOPUYECKOTO 3HAYEHMUS.

MecTo pucuuniuHe B CTpykType OI1

IOucnunnuaa «Comuosnorusi» 51.0.15 a9BnsgeTcs 0OHOU W3 OUCIUIUIMH 00s3aTeIbHOU
YacTH y4eOHOTO NJjlaHa MOATOTOBKM OaKanaBpuaTa mo HampaBiaeHuio «11.03.01
PapgmoTtexHuka». HMcXomHBIM YPOBEHb 3HAHUM U YMEHMM, KOTOPLIMU JOIXKeH 00amaTh
CTY[EHT, IPUCTyIasd K U3yYEeHUI0 JaHHOU OUCLHUIJINHBL, ONpefeseTcs U3ydeHueM
TaKUX OUCIUIIINH, KaK «dunocodus».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS
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[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6GeH OCyIIeCTBISATh COLIMAIbHOE B3aUMOJIeiCTBYE ¥ Peaiu30BbIBATh CBOIO POJIb B
komaugme (YK-3)

- Crioco6eH BOCIIpUHUMATh MEXKYJIbTyPHOE pa3HooOpa3ue 0011ecTBa B COIIMAIbHO-
HCTOPUYECKOM, 3TU4eCKOM U pumocodhckom KoHTeKCcTax (YK-5)

- Crioco6eH ¢popMUPOBATh HETEPIIUMOE OTHOIIIEHNE K IIPOSIBIEHUSIM 9KCTPEMU3Ma, TEPPOPH3Ma,
KOPPYIIMOHHOMY ITOBEJIEHUIO ¥ ITPOTUBOAENCTBOBATh UM B IPO(eCcCrOHANTbHON NesITeTbHOCTI
(YK-10)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. AKTyanbHOCTh, IpeIMeT, METO U3VYEHUS COLUOIOTUN.
MecTo COIMONOruy B CUCTEMe HayK. [IpeiMeT COLMOIOru4eCcKOro UCCaef0BaHus: CHeprl

00I1IeCTBEHHOM XKU3HU, COIIMaIbHbIe U3MEHEeHUs. MeTOoObl COLMOIOTHYECKOT0 UCCIIeN0BaHuS:
HaObJTIoleHre, OIPoC, 9KCIIEPUMEHT, apXUBHBIE N3bICKaHUS, KOHTEHT-aHaIu3, (POKYyC-TPYIIIIHL.
Pasmen 2. cTopus COIIMOJIOTUH.

OcHoBomnonoxenus counonorun O.Koura. Popmarivonnsii moaxon K.Mapkca u ®.9Hrenbca.
9Bomonnonu3M I'.CrieHcepa. 3. [[IOpKreM 0 COMUAAPHOCTH, 9KOHOMHUKE ¥ MOPaIbHOM
co3HaHuu. M. Bebep 0 palmoHanu3anuu KyIbTyphl. TeOpuu MOCTUHAYCTPHUAIbHOTO 001IeCcTBa
(O.benn, 3.Todhdnep, 2K. Bompuiisap, M.Kactensc). OTeuectBenHas comuonorus: I1.A. CopokuH,
H.C. Kos, B.A. A0oB, cCOBpeMeHHBIE COLIMONIOTHYECKHE [IEHTPH U TIePUOOUYECKIEe U3TaHU.
Pasgen 3. ComvanbHasd cTpaTu@uKanmsg. IIeMeHThl COLMATbHON CTPYKTYPHI.

ConuanbHas cTpaTuduKanusi. [lapaMeTpsl HepaBeHCTBA B 00IIECTBE: 9KOHOMUYECKHUE,
MIOIMTUYECKHE, COLIMAIbHEIE, KYNIbTypHEIE. CITIOCOOB M3MePeHUs CTPATH(HUKAIINY 10 TOX0aaM.
CouuanpHBIU cTaTyC. Pa3HOBUOHOCTHU cTaTyca. CollnanbHas pojb. PosieBoil KOHGIUKT U
poneBas HanpsAKeHHOCTh. CYITHOCTD U IIPU3HAKK COLMATbHOM IPyNbl. COIMOIOTHUS MaJbIX
rpynn. ConpanbHBId UHCTUTYT.

P 4 " TUs CeMbU U K MOT UyecKue TeHIeHIuu B Poccuu u B MU
3opaBooxpaHeHHe.

CeMbst KaK COIMAIbHBIA UHCTUTYT. OYHKIIUY CeMbU. DBOJIIOLUS CeMEeUHbIX popM. UHCTUTYT
Opaka. CtatuctruKa 6pakoB ¥ Pa3BogoB B Poccuu. CTaTUCTHKA POXKIOCHUN U cMepTel B Poccun.
MupoBas nemorpadus. MurpaiioHHbIe IIPOILIECCH B COBpeMeHHOM Mupe. [IoHsITHue 300POBbS,
HHCTUTYT 3OPaBOOXPaHEHUS, SMUAEMUOIOTHUYECKHN TIEPEXO]I.

Paszpen 5. [TonuTuyeckue ¥ 9KOHOMUYECKHE MHCTUTYTHL 00IIeCTBa.

CyurHoCcTh ¥ pYHKIIMU IOCYIapCcTBa B 00IIeCTBEHHOU cucTeMe. BiogKeT Kak UHCTPYMEHT
rOCyNapCTBEHHOM MOMUTUKY. OYHKITNY IONMUTUYECKUX TapTUil U IBUKeHUM. Porib G10poKpaTuu
B 0oOecrieyeHur 9KOHOMHUYECKUX, TIOJIUTUUECKUX, COLMATbHEIX U KYJIbTYPHBIX ITPOLIECCOB.
YacTHasi coOOCTBEHHOCTb, CBOOOMHEBIN PHIHOK, Je/I0Basi pernyTalus.

Pa3pen 6. Conmonorus KyJIbTypHL.

B3auMoCBsA3b ABJIEHUU JYXOBHOU KU3HU C 9KOHOMUKOM, ITOTUTHUKOM, TIOBCENHEBHOCTLIO.
OBOJTIOIMS XyO0KECTBEHHBIX CTUJIEN KaK OTpakeHue 0011eCTBEHHBIX OlTaCeHUH U OXKUIaHUN.
CyIIHOCTh PeUTuy, XapakTep U (OopMbl COBPEMEHHOMN PEIUTUO3HOCTU. MeCcTO HayKHu B
coBpeMeHHOM o011ecTBe. Hayka akajeMudeckasi, yHUBEpPCUTETCKasi, KOpIiopaTHBHAs.
OOpa3oBaTenbHEIN HHCTUTYT KaK yCJIOBHE COILMAIbHOT'O BOCIIPOU3BOACTBA 00IIEeCTBa.

Paspen 7. Comnmanu3zanuusi. HopMaTHBHO-ITPABOBEIE OCHOBHI 00111eCcTBa. COllManbHbIE IEBUALINYI U
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CONIMAILHBEI KOHTPOIb.
CyIiHOoCTh conanu3alyy, ee 3afadu U aTansl. Ponbs ceMby, mKoel, CMU, 3KOHOMUAYECKUX U

MIOIUTUYECKUX UHCTUTYTOB B ITPOIIECCEe COI[MANM3aluy TUYHOCTH. [IpaBoBas cucTeMa
o0111ecTBa, HPABCTBEHHOCTh, 3TUKET. [IpecTynHOCTh, aHOMUS. POPMEBI COLMATLHOTO KOHTPOJIS.
[TpodunakTHKa MeBUAHTHOI'O IOBENEHMUSI.

OO6I1mast TPYAO0EMKOCTD TUCITUIIIHNHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluN

3auer

Bb1.0.19 KomnoHnenmbvl 3/1€KMPOHHOU MEXHUKU

Llenu ocBOEHUS TUCUUIIIUHEL

Llenpio mpenofaBaHust QUCIUIIIMHE « KOMIIOHEHTH 3JIEKTPOHHOM TEXHUKM»
SIBIISIETCSI:

O3HAKOMJIEHNE C Ha3HauyeHHeM, Kiaccudukauuer ¥ OCHOBHBIMHU ITapaMeTpaMu u
XapaKTepUCTUKaMU KOMIIOHEHTOB 3JIEKTPOHHOM TeXHUKU, 0003HaUeHNEM UX B
KOHCTPYKTOPCKOM TOKYMEHTAI[UH.

MecTo pucuuniauHel B CTpyKType OI1

IOucnunnuHa «KoMIoOHEHTH 31eKTpOHHOU TexHuKH» Bb1.0.19 gBnsgercsa omgHOU U3
OUCIHUIININH 0053aTeIbHON YacTH y4ueOHOTro IjaHa IOATrOTOBKM OaKallaBpuaTa IO
HanpaBneHuo «11.03.01 PaguotexHuka». HWMCXOOHBIM YPOBEHb 3HAHUU U YMEHUH,
KOTOPBIMU [IOJIXKeH 00jlafiaTh CTYMEHT, IPUCTyIas K U3YUYEHUIO MaHHON MUCHUIIIUHEI,
orpepnenseTcs U3y4eHNEeM TaKuX OJUCLUIIINH, KakK «Briciiasi MaTeMaTuKa»; « du3uka».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- Cnoco0eH caMOCTOSITEIbHO ITPOBOIUTE SKCIIEPUMEHTaIbHbIe NCCIIENOBAaHUS M UCII0Ib30BaATh
OCHOBHBIE ITPHEMHI 00Pab0TKY U MIPeNCTaBIEHUS ONTyYeHHBIX JaHHBIX (OTIK-2)

- Cnoco0eH TpUMEHSITh METOMH ITOMCKA, XpaHeHus1, 00pa00TKM, aHaIu3a U IPeICTaBlIeHUS B
TpebyemoM popmaTe nHGOPMAIMK U3 PA3TUUHLIX UCTOYHHUKOB 1 0a3 JaHHHIX, COOMoaas mpu
3TOM OCHOBHHIE TpeOoBaHuUs WHGOPMaNoHHOM 6e3omacHocTu (OIIK-3)

CopepkaHue OUCIUTIINHEL

35




Pasgen 1. SnekTpryeckye M 3J1eKTPOHHBIE KOMIIOHEHTE
ONeKTpUYeCcKre U 3JIEKTPOHHBIE KOMIIOHEHTHI

Pasgen 2. [TaccuBHEBIE 3]IEMEHTHI PaAN03IeKTPOHHBIX YCTPOUCTB
[TaccuBHBIE 37IEMEHTH PaAN03IeKTPOHHBIX YCTPOUCTB

P AKTHBHEI MEHTHI u KTDPOHHEIX YCTPOMCTB
AKTUBHEBIE 3JIEMEHTHI PaAU03JIEKTPOHHBIX YCTPOUCTB

OO1mas TPyA0eMKOCThb AUCIUIIINHEL
72 gac(oB), 2 3ET
dopma IpOMEXYTOUHOM aTTeCTalluu

3auer

b1.0.20 TeopemuueckKue 0CHO8bl paduomexHuUKu

Llenu 0CBOEHMS TUCHIUIIINHEL

[lenpio IpenofaBaHus QUCLUIIIUHE « TeopeTudyecKrue OCHOBE Pagu0TEeXHUKN»
SIBJISIETCS:

OcBoeHNE OCHOB TEOPUY OETEePMUHUPOBAHHLIX CUTHAJIOB, METOMI0B aHa/IN3a
TUHEWHBIX U HEJIMHENHBIX LleTled, IPUHIUIIOB IOCTPOeHUS U PYHKIIMOHUPOBAHUS
Pa3NIUYHBIX YCTPOUCTB, UCII0IH3YEMBIX B COCTaBe PafiUOTEXHNYECKUX CUCTEM.

MecTo pucuuniuse B CTpykType OI1

HucuunnvHa «TeopeTrnyeckrue OCHOBH paguoTexHuku» B51.0.20 aBnsgeTcs ogHOU U3
OUCHUININH 0043aTeNbHOM YacTH y4eOHOro mjaaHa NOArOoTOBKM OaKajlaBpuaTa IO
HanpasneHuwo «11.03.01 PaguorexHuka». HCXOOHBIM YypOBEHb 3HAHUU U YMEHUY,
KOTOPBIMU [IOJIXKeH o0jlafiaTh CTy[AEHT, IPUCTyNasa K U3YUYEHUIO NaHHON AUCLUUIIIUHEL,
onpenenseTcs U3y4eHUEM TaKuUX OUCLUINIUH, KaK «Teopus BEpOATHOCTEU U
MaTeMaTH4decKas CTaTUCTUKa».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:

- Cnoco0eH UCI0Ib30BaTh IOJI0KEHUS, 3aKOHBI U METOABI €CTECTBEHHBIX HAaYK U MaTeMaTUKHU
OJ1d pelleHud 3afay nHKeHepHoU gesaTenbHOCTH (OIIK-1)

- Cnoco0eH caMOCTOSITETbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHUS U UCII0Ib30BaATh
OCHOBHBIE ITpHEMHI 00Pab0TKY U IIPeNCTaBIEHUS MONTyYeHHBIX JaHHBIX (OTIK-2)
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CopepxkaHue OUCIUIIINHEI

Pazpen 1. PagroTexHru4YecKre CUTHAIIBL M YCTPOUCTRA.
Pagnorexumnueckue curHanbl. Paguorexaudeckue 1enu. PagnoTexHuyeckue CHCTEMEL.

Knaccudukanuus paguoTexHndeckux cucteM. CTPYKTypHas cxeMa CUCTEMEI epefadu
nHpopmanuu. [Tpobaemrr obecriederus 3QPGEeKTUBHOCTHA PANUOTEXHUYECKUX CUCTEM

Pasmen 2. CBoMCTBa HeTEePMUHUPOBAHHBIX CUTHAJIOB

MaTemaTuyecKue MOIeNIM CUTHAI0B. MaTeMaTU4eCKre MOeNd CUrHanoB. Kimaccudukanus
CUTHAJIOB.YIIpaBnswlire (MOgyIupyolre). BEICOKOYaCTOTHEIE HEMOOYIMPOBAHHbIE CUTHAJIEL.
MopynupoBaHHbIEe CUTHAJIH (paguoCUrHaisl). [IpuMepsl HEKOTOPBIX CUTHAJIOB, UCIIOIb3yEMBIX B
paguoTexHUKe. XapaKTePUCTUKY CUTHANIO0B. ['eoMeTprUeCcKe MeTOB B TEOPUU CUTHAIIOB
Pasgen 3. CieKTpanbHBIA M KOPPENANNOHHBIN aHaIu3 CUTHAJIOB

O600menHbI pan Oypbe. CucTeMa opToroHambHEIX QyHKUNM U psaf Oypre. CBoiicTBa
000061meHHO0r0 psima Oypbe. [apMOHUYECKHM CIIEKTPAIbHEIA aHATA3 TEePUOOUYECKUX CUTHAJTIOB.
TpuronoMmerpuueckas ¢popma psga @ypre. CrIeKTPhl YETHHIX U HEYETHHIX CUTHAJIOB.
KomnnekcHast popma psga Pypre. ['padrueckoe peAcTaBileHNe CIEKTPa IePUOTAYECKOTO
cUrHana. [apMOHMYECKUM CIIEKTPaIbHBIN aHa/lu3 HEIIEepUOgUYECKUX CUTHaI0B. CieKTpaibHas
XapaKTEPUCTUKA HETIePUOANYECKUX CUTHAIOB. AMIINTUTYOHBIM U (ha30BBI CIIEKTPH
HeINepUOogUYecKoro curtana. CruekTpaibHas IJIOTHOCTh YETHOTO U HEYETHOI'0 CUTHAJIOB.
OTnuumd CreKTpa NepruogudeCcKoro CUrHajsa OT CIIeKTpa HElIepUOogUuIeCKOro CUrHania.
CoiicTBa npeobpa3oBanusi Pypre. OnpeneneHne CIeKTPOB HEKOTOPHIX CUTHAJIOB. CIIEKTP
KOJI0K071000pa3Horo (rayccoBa) uMmnysnbca. CeKkTpasnbHas MIOTHOCTL - QYHKIUU. CIIeKTp
GYHKIIMY eIUHUYHOT0 CKadykKa. CIIeKTp IIOCTOSTHHOTO BO BpeMeHH curHana. CIekTp
KOMIIJIEKCHOU 9KCIOHEHTH. CIIEKTp rapMOHNYECKOro curHana. CneKkTpanbHas IIOTHOCTh
IIPSIMOYTOJIBHOTO BUAEOUMITyIbca. CrieKTpasibHas IJIOTHOCTh IIPOM3BOJIBHOTO IEPUOANYECKOTO
curHana. CnekTpanbHas IJOTHOCTh CUTHAA BUOa Sin X/x. KoppensimoHHbI aHalIi3 CUTHAJIOB.
O6mue nonoxeHus. CBOWCTBa aBTOKOPPENSALAOHHOM QYHKIMU. ABTOKOPPEIAIMOHHAA (PYHKIUS
[IepUOJUYECKOr0 CUrHama. ABTOKOPPEIIUOHHAs (YHKINS CUTHAIOB C JUCKPETHOU
CTPYKTypou. BlauMokoppensiuuoHHas PyHKIKS CUTHAJOB. [IpefcTaBneHne epuogudecKkoro
CUTHaJja. DOHEePreTUYeCKuy CIeKTP U aBTOKOPPEeIAuoHHasA PYHKLIUS CUrHana. [[ucKpeTru3anus
¥ BOCCTAHOBJIEHNE CUTHAJIOB 110 TeopeMe 0TCUeTOB. TeopeMa KoTenbHUKOBa. [IMCKpeTA3aLUsA
CUTHAaJa C KOHEUYHOU! OIUTENbHOCThI0. CIIEeKTP OUCKPETU3UPOBAHHOTO CUTHAla

Paspen 4. O61ue cBeIeHUs 0 PagUOCUTHANIAX

Papuocursarnsl ¢ aMIIUTyIHOU MOOyIsANUEeNd. AMIIUTYIHO-MOLY/IUPOBAaHHEIE CUTHAIIHL.
CnekTpasnbHbIM aHanu3 AM-curaanoB. BeKToOpHOe NpefcTaBleHue CUTHAla C aMIIJIUTYIHOU
Mopmynsainuen. JHepreTuka AM-curHana. banancHas aMIIuTygHas Moaynsanusg. OgHOIOI0CHaS
Momynsuus. PaguocurHansl ¢ yrinoBou Mmopynsuuei. Obuye cBefieHUsT 00 YII0BOW MOTYIISLIUMY.
®a3oBas momynguusa. YacToTHas Monynsanus. CieKTpalbHbIM aHalu3 CUTHAJIOB C YITI0BOU
MOOynsAuen. YrioBasd MOOYIALMS ITOJIMTaPMOHNYECKUM curHanoM. CpaBHEHME aMIIJIATYIHOM,
($ha30Boii ¥ YACTOTHOM MOOynsAnui. UMynbCHass MOAYAIUs. BUgsl UMIyIbCHOM MO IS,
CnekTp Konebanuit mpu AVUM. UMnynbcHO-KOogoBas (1dpoBasi) MORYISIMs. Y3KOIOI0CHbIE
curHassl. O6urue cBegeHust 06 Y3KOIOIOCHBIX CUTHaNaX. AHaIMTHYeCKUM curHan. CBOMCTBa
aHaIUTAYECKOrO CUTHala

P HHEWHBI HOTEeXHUYEeCKH 4 ¥ UX XapaKTePHUCTUKHI

JInHelHbIE PAfMOTEXHUYECKHUE 1IeNU U UX XapaKTepucTuku OO1Irue cCBeOeHUs 0 TMHENHBIX
renssx. OCHOBHBIE XapaKTEPUCTUKY JIMHEHHHIX Ienel. XapaKTepPUCTUKH B YaCTOTHOM 00/IacTH.
BpemeHnHbIE XxapakTepucTUKHU. [IuddepeHupyomas 1 UHTErpupyoias IemnH.
Iuddepennupyromas nenb. UHTerpupylomasa nensb. OUnbTp HUXKHUAX 9acTOT. [lapannenbHbIi
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KoJieGaTebHEIN KOHTYP. Ycunutesnu. [IIupoKOIONIOCHbIHM YCUTUTEb. PE30HAHCHBIN YCUTTUTEb.
JIuHelHbIe PafNOTEeXHUYECKHE eIy C 00paTHOM CBA3bI0. YacTOTHAS XapaKTEePHUCTHKA IIETH C
obOpaTHOM cBs3bi0. CTabunu3anus KoapduimenTa ycunenus. Koppekius aMIuTygHO-
YaCTOTHOM XapaKTepUCTUKU. [lolaBneHre HENMMHENHBIX UCKaKEHU. Y CTOMYHUBOCTD LIETEeH C
00paTHOM CBSI3bBIO0.

Pa3pen 6. MeTonbl aHany3a TUHENHEIX IeNlel

ITocTaHoBKa 3afauu. TouHLIEe METOOLI aHAIN3a JIUHEHHBIX Ienel. Kimaccudyeckui MeToq.
CroexkTpanbHBIN MeTon. BpeMenHno# MeTop. [IpubukeHHEIE METOIL aHaIN3a JTMHEHHEIX IIeTel.
[TpubnuKEeHHBIN CIIEKTPaNIbHEIM MeTon. MeTon KOMITIeKCHOM orubatorieii. MeTonq MrHOBEHHOM
4acTOTH. [IpoxoXkaeHre aMIIJIUTYIHO-MOY/IMPOBaHHOTO CUTHAJIa Yepe3 U30MpaTelbHyIo Ielb
Pasgen 7. HenuHelHbIe paguoTeXHUYECKHUe 1€ U METOMbl UX aHaIn3a

CBOICTBA U XapaKTEPUCTHUKY HEJTMHENHHIX 1lenei. CIIoCcoOb! alpOKCUMallui XapaKTePUCTUK
HEJIMHENHbIX 3JIEMEHTOB. ATIITPOKCUMAIIUs CTEIIeHHBIM IIOJIMHOMOM. KyCOuHO-THHEWHAs
anmpokcuMalus. MeTonbl aHaM3a HeNMMHEeNHEIX 1emnel. Obllee pellleHre 3aJadyy aHalu3a
HeluHenHOU Ilenu. OnpenesieHre ClIeKTpa TOKa B HeJIMHEWHOU 1eNU IIPU CTEIIeHHOU
anmpoKCUMAallNY XapaKTePUCTUKYU. [apMOHMYECKUY CUTHAJ Ha BXode. burapMoHu4YeCcKuu
CUTHaN Ha Bxope. OnpefnesieHre ClIeKTpa TOKa B HeJIMHEWHOU 11eNy IIPU KYCOYHO-JIMHEUHOU
anmnpoKCUMalliy XapaKTePUCTUKHI

P HennHeliHbIE IT BaHNSA CUTHAJIOB

HenuHeliHOE pe30HaHCHOE YCUJIEHNE CUTHAJIOB. YCUIeHUE B INHEMHOM peXuMe. YCUuJeHue B
HEJIMHENHOM pexXuMe. YMHOXKEeHNe YaCTOThl. AMINIUTYAHAsS Momy sius. O0mue cBegeHus: 06
aMIITUTYOHOU Mopmynsinuu. CxeMa ¥ peXuMbl PaO0ThI aMIITUTYIHOTO MOIYJISITOPA.
XapaKTepUCTUKY aMIUIUTYIHOI'0 MOLYJIATOPa. balaHCHBIN aMIUIUTYIHEIA MOLYJISATOD.
AMnnutynHoe meTeKTupoBaHue. Ob1Me CBeIeHUs 0 eTeKTUPOBAHUU. AMITTUTYIHBIN IeTEKTOP.
Brimpsimnienre Konebauuii. OOIIye CBeOeHUs 0 BRIIPIMUTENSIX. CXeMBI BHIIPSIMUTEIEH.
Yrnosast mopynsnusi. O61ie TPUHIKIIE IOJTyYeHHs] CUTHAJIOB C YyTIoBoM Mopmynsiuuei. ®a3oBrie
MOAYJISATOPEL. YaCTOTHBE MOOYNIATOPHL. [leTEKTUPOBaHKE CUTHAJIOB C YTJIOBOM MOAYJIALUEH.
OO1m1e TPUHIUIILL eTEKTUPOBAHUS CUTHAJIOB C YII0BoM Momynsinueli. ®a30Bble JETEKTOPHI.
YacToTHBIE IeTEKTOPHL. [Ipeobpa3oBaHue YaCTOTH. [IPUHIIUIIE TPeoOpPa30BaHUsT YaCTOTHI.
CxeMbl mpeoOpa3oBaTesiell YacTOTH

OO61mast TPYAO0EMKOCTDb TUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluN

3aueT

B1.0.21 MukponpoueccopHblie ycmpolicmea

e ocBOEHUS TUCUUIIIUHEL

Llenbio mpenofaBaHus OUCHUIIIMHE « MUKPOIIPOIIECCOPHEIE YCTPOMCTBA»
SIBIIIETCS:

dbopMHupOBaHUE Y CTYIEHTOB IIPodheCCHOHAIbHOM KOMIIETEHITUY B 0071aCTH
MHUKPOIIPOLIECCOPHBIX YCTPOMCTB, YTO IIO3BOJIUT UM IIPOEKTUPOBATh YCTPOMCTBA M10001
CTeIleHU CII0KHOCTU COBPEMEHHLIMU METOHOAMM.
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MecTo gucuunIuHLL B CTPyKType OI1

Hucuunnuaa «MuxkpomnpoueccopHsie ycrpouctBa» B1.0.21 gBnsgercsa ogHOU U3
OUCHUIINH 0053aTeNbHON YacTU y4eOHOTO IIjlaHa MOATOTOBKM OaKallaBpuaTa IIO
HanpasneHuwo «11.03.01 PaguorexHuka». HCXOOHBIM YypOBEHb 3HAHUU U YMEHUY,
KOTOPBIMU [IOJIKEeH 00JIaflaTh CTYHAEHT, MPUCTYyNas K U3YUEeHUI0 JaHHON OUCIUIIIUHE,
omnpefenseTcs U3y4eHUEM TakKux gucuuniavH, Kak «WHbpopmaTuka»; «KOMIOHEHTH
3JIEKTPOHHOU TEXHUKU».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3ydyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBuE ¢ PTOC:

- Crioco6eH MOHUMATh MPUHIUIE PAOOTE COBPEMEHHBIX WH(GOPMAIIMOHHBIX TEXHOJIOTHH U
HCIIONIb30BaTh WX [JIS pellleHus 3amay npodeccuoHanbHou aestenbHocTd (OITK-4)

CopepxkaHue OUCIUTIIMHEL

Pazpen 1. Beemenue
CTpyKTypa MHUKDPOIIPOLIeCCOPHOM cucTeMbl. Ha3HaueHue 6710K0B cucTeMbl. OCHOBHBIE 371EMEHTHI

OJ1S BBIIOJIHEHUS PYHKIIMY CUCTEMEL. MX CTPYKTypa ¥ OCHOBHBEIE (DYHKIUH.

Pazmen 2. KomGruHaIMoHHBIE IH(QPOBLIE YCTPOKCTRA.

Omnpepenenure KIIY. OcHoBHBIE TPUHIUIIE cCuHTe3a. Komonpeobpasytomue KILIY: memudpaTop,
mmmdparop, cyMMaTop. PyHKIIMOHaNbHOE Ha3HaYeHUe, TaOIUIbl UCTUHHOCTH.

Paspmen 3. KomGrHaIMoHHBIE IH(QPOBLIE YCTPOUCTRA.

KommyTupytouue KIIY. MynbTunnekcop u geMmynbTunnekcop. CuHTe3, 0c0O0eHHOCTHI
(GYHKIIMOHMPOBAHMSA, COOTHOILIEHNE YaCTOT BXOOHBIX U BEIXOAHBIX IOTOKOB MH(OpPMAIUH.
YHuBepcaabHBIN KOMMYTATOP.

Pasmen 4. [TocnenoBaTeNnbHOCTHBIE ITHPPOBLIE VCTPOUCTRA.

Onpepnenenue [TLY. OcroBHble cTpyKTYypHl [1LY. Tpurrep, kak ocHoBa nmoctpoenus [111Y.
CTpyKTypa SuelKu xpaHeHus. [IpUHINUN 3anucu nHGOPMAIUU B CHHXPOHHBIM TPUTTED.
Pasmen 5. [TocrnenoBaTenbHOCTHBIE IIHPPOBLIE YCTPOUCTRA.

Peructphl. PerucTpsl ciBUTa ¥ PerucTpH XpaHeHus: nHopMaluu. PerucTpsl CMeIIaHHOT0 TUIIA.
[TpuMmepsl MPUMEHEHUS PETUCTPOB Pa3IUYHBIX TUMOB. KOHEYHBIE aBTOMAThI, CYETUUKH..
Pasgen 6. YcTporcTBa maMATH

THubl apXUTEKTYPHl MUKPOIIPOIIECCOPHBIX CUCTEM. BHYTpPEeHHSI S TaMsATh CUCTEMEL. AOpecHas
[MaMsTh, TaMSATh C MOCIEH0BaTEeIbHEIM JOCTYIIOM, acCollMaThBHAasA MaMaTh. CTPYKTypa u

GYHKLIKMOHUPOBAHUE.
Pasgen 7. MUKDOIIPOIIECCOPEL

Tunel apxuTeKTypEl MUKpoIpoueccopoB. CTpykTypa RISC-niporieccopa. OCHOBHEIE PETUCTPHI,
UX CTPYKTypa U GYyHKIMOHANbHOEe HadHaueHre. KoMaHOw TpsiMolt 1 06paTHOM 3arpy3Ku
OAHHBIX.Y

p MuKpon bl [IpepriBaHUS
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OcHOBHBIE PeXUMEBI 00MeHa B cucTeMe. [IpeprlBaHus: TUIILI TPEPHIBAHNYN, OCHOBHEIE NEeWCTBUS
Ipoleccopa IIpu MOCTYIIJIEHUU KOfia TpepheiBaHus. [IoHSATHE BeKTOpa IIpephriBaHus. ANapaTHEIE
IIpephLIBaHUS, KOHTPOJIED IIPEPLIBaHUM.

Pa3pen 9. YcTpoiicTBa BBOOAa- BEIBOLA.

BryTpeHHue napannensHble HHTEpdercrl. CTpykTypa u ¢pyHkuuonupoBanne UART. CtpykTypa
USB, ocHOBHEIE TUIIHI ITAKETOB U nepechinok. Mutepdeiicst SPI u 12C.

Pazpen 10. [TporpaMMupyeMble TOTUYECKHE HHTErDaIbHBIE CXEMEL.

[Tpennoceinku co3panus [IJIUC. OcuoBuele Tunsl [1IJIMC. CPLD - cTpyKTypa ¥ IpUHIUI
dbyukuronupoBanus. FPGA, aBomionusi, CTpyKTypa OCHOBHEIX 0710KOB cxeM FPGA mocimegHux
MTOKOJIEHUH.

OO61masi TPYyIOEeMKOCTb MUCIUTITAHEL
108 gac(oB), 3 3ET
®opma TPOMEKYTOYHOM aTTECTALUU

3auger

Bb1.0.22 ®u3uueckas Kyabmypa u cnopm

LTenu oCBOEHUS MUCLUIIIAHEL

Llenbio IpemomaBaHus QUCIUIIIUHE « Du3udyecKas KyIbTypa U CIOPT» SBISETCS:

u3ydeHve u GopMupoBaHue GU3NYECKOUN KYIbTYpPhl TUYHOCTHA U CIIOCOOHOCTH
HAIPaBJIEHHOTO MCII0Ib30BaHUsI PA3HOOOPA3HEIX CPEICTB PU3NIECKOHN KYIbTYPH,
CIIOpPTA ¥ TypH3Ma IJIsT COXPAHEHHUs ¥ YKPEeIJIeHUs 3M0POBbsI, IICUX0(U3NIECKON
TIOATOTOBKY M CAMOIIOATOTOBKH K OymyIIeH XKuU3HU U MPOPECCUOHATBHON OesTeTbHOCTH

MecTo pucuuniavHel B CTpykType OII1

HucuunnuHa «®u3ndeckas KynbTypa u cnopt» b1.0.22 gBnsgeTcss QUCLUIIUHOU
00si3aTeNbHOM YacTH y4eOHOTO IIJlaHa IOATOTOBKM OaKajaBpuaTa II0 HalpaBIIEHUIO
«11.03.01 Paguorexuuka». M3ydyeHune gucuunauisl «Ousndyeckas KyJIbTypa U CIOPT»
OCHOBBEIBaeTCs Ha 0a3e 3HaHUU, YMEHUU U KOMIIETEHUINH, TIOIyYeHHbIX CTyleHTaMU B
X0 € OCBOEHUS IIKOJIBHEIX KYPCOB.

TpeboBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: QUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- Crmoco6eH MoaepKUBaTh JOJIXKHBIM YPOBEHb (PU3UYECKOI TOATOTOBIEHHOCTH OIS
obecreyeHus MOJTHOIIEHHOW COLMaNbHOM U TpodeccroHanbHol fesiTenbHocTH (YK-7)
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CopepxkaHue OUCIUIIINHEI

Pazpen 1. TeopeTnyeckue 0CHOBBL QU3UYECKOW KYIbTYPHIL.

du3uyeckas KynbTypa B IIpodeCcCHOHaIbHOM IIOATOTOBKE CTYOEHTOB M COLIMOKYIbTYPHOE
pas3BUTHE TUYHOCTHU CTyneHTa. ColuaabHO-0M0I0THYeCKe OCHOBH (PpM3NYECKOM KYIbTYPHL.
OCHOBEI 3T0POBOT0 00pa3a XKU3HU U eT0 OTPaXKeHue B MPodecCuoHaIbHON NesITEeTbHOCTH.
OOmmas pu3nyeckas u CIOPTHBHAS IOATOTOBKA CTYIEHTOB B CUCTeMe (HU3UUECKOT0
BOCIIUTaHUSA. MeToau4YeCKrue OCHOBEL CaMOCTOSTENbHBIX 3aHATUN QU3NUECKUMU yIIPaKHEHUSIMU
¥ CaMOKOHTPOJIb B IIpotiecce 3aHsaTui. [IpodeccruoHanbHO-IpUKIIagHas Guandeckas
MIOATOTOBKA OyOyIINX CIIEIaiCTOB

Paspen 2. 5a30BhIf KOMIIEKC YIPaXXKHEHWH 110 0011el GUu3ndecKo MOoIr0TOBKE.

Kommekcrl ynpaxHeHud 001el Gu3ndecKoi MoAroTOBKY TPEHUPOBOYHOW HAMIPABIEHHOCTH:
o0IIee 03I0POBJIEHNE OPTaHU3Ma; ofaepKaHue CIIOPTUBHOM (OPMEI Ha OIIpPeneIeHHOM
YPOBHE; KOMITJIEKCHOE pa3BUTHE PU3NIECKUX KQUeCTB; KOMIIJIEKCHAS MPOPa00TKA MEIIIEYHBIX
Tpynn

P HOBHBI bl QM3MYECKON IOATOTOBKHU

dusnyecKue ynpaxXHEeHUs U3 Pa3fesioB: THMHACTUKaA U aTJeTHYeCcKas MOATr0TOBKa, YCKOPEHHOe
IepeaBUKeHUe U JIeTKas aTleThKa, CIIOPTUBHBIE U ITOOBUKHBIE UTPHI

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
72 gac(oB), 2 3ET
dopma IpOMEXYTOUHON aTTeCTallu

3auer

2. AHHOTaAIMU PabOYHX MPOrpaMM JAHUCIHIUITHH (MOJy/ieH) BapHaTHBHOH
JacTH

b1.B.01 Beedenue 8 npogeccuio

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbro npenofaBaHus OUCLUIIINHEL «BBeeHre B Ip0oGheCCuto» ABIsAeTC:

O03HaKOMJIEHHE C OCHOBaMHU IIOCTPOEHUS PATUOTEXHUYECKUX U ayIUOBU3YaIbHEIX
CHCTEM, a TaK¥XKe C IPOLeCCOM B3aUMOMEUCTBUS UX OTHENIbHEIX 3JIEMEHTOB.
Hucuunnuta «BBemeHue B npodeccuio» qoikHa 006ecreyrnBaTh y ClylaTenen
dbopMuUpoOBaHue IPaBUILHOTO NIPeCTaBIeHns 00 U3ydaeMOM HallpaBlieHUH, a TaKXKe
co3naBaTh HeoOxomuMyto 0a3y Ojisl YCIeIIHOT0 U3y4eHUs TOCIeAYIONNX TUCIUIIINH.
OHa fomKHa cnocoO6CTBOBaTh PA3BUTHIO TBOPYECKHUX CIIOCOOHOCTEN CTYAEHTOB, YMEHUIO
GbopMyNIUpOBaTh U peliaTh 3aayy U3y4aeMOu ClellnalbHOCTH, YMEHUIO TBOPYECKU
IIPUMEHSATH U CAMOCTOSTEJIPHO IIOBLIIIATh CBOU 3HAHUS.

MecTo pucuuniuHe B CTpykType OI1

41




IOucuunnuHa «BBemenue B mpodeccuio» B1.B.01 sBnsgercss OUCIUININHONW YaCTH,
dbopMuUpyeMoii yyaCTHUKaMU 00pa3oBaTeNIbHLIX OTHOIIEHUHM 0610Ka 1 yueOHOro miaHa
oATOTOBKM OakasnaBpuaTa mo HampaBieHuio «11.03.01 Paguotexuuka». H3ydeHue
OUCIUIIINHEL «BBefieHne B MpoGhecCuio» OMUPAeTCs Ha 3HAHUU OUCIUIIINH(BI) .

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETEHITIN:
B cootBeTctBUE ¢ PTOC:

- Cnoco0GeH caMOCTOSITEIbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIE HCCIIENOBAHMS M UCII0Ib30BATh
OCHOBHBIE ITpHEeMHBI 00pab0TKY U MIpefiCTaBIeHUS MONyYeHHBIX faHHbIX (OITK-2)

- Cnoco0eH BBIMIOJIHATh MaTeEMaTHYECKOe MOIETMPOBaHue 00BEKTOB U ITPOLIECCOB 10 TUIIOBEIM
METOOWKaM, B TOM YMCJIe C UCIIOJIb30BaHNEM CTAaHIAPTHHIX ITAKETOB IPUKIIATHBIX ITPOTPaMM
(TIK-1)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. Ha3HavyeHKe paguoTeXHUYECKHAX CUCTEM
Ha3HauyeHue u BUOH pafuoTeXHUYECKUX cucTeM, OCHOBH PaAuOTEXHUKHI

Pa3pen 2. OneMeHTH ¥ YCTPOMCTBA PAIUOTEXHUYECKUX CUCTEM
ONeMeHTH ¥ YCTPOMCTBa PAAUOTEXHUYECKUX CUCTEM .

Paspen 3. [IpoekTupoBanue PTC
OcHOBHBIE METO[IH TPOEKTHPOBAHUS 1 aHAIN3a PAOUOTEXHUYECKUX CUCTEM

Pasgen 4. CucTeMbl pagrogoCTyIIa

Ha3HnaueHue ¥ BUOB CUCTEM PAOUOMOCTyIIa DJIEMEHTH U YCTPOMCTBA CUCTEM PaguOmOCTyIIa.
OcHOBHBIE METO[IH TPOEKTHPOBAHUS 1 aHaIM3a

P BDEMEHHEI HOBH bHBEIE KOMIIJIEKCHL TeIeBUIeHUS 1500):) HUSI
KHHEeMaTor HCTEMEL T 1710):) HUS

Aynuo- u BUOEOCUTHAJIE, 000pyooBaHKe, IPOrPaMMHEIE TPOAYKTHI, TEXHOJIOTUHU ITOATOTOBKY U
BHIIaYX TOTOBBIX IIPOTPAMM, ITEPCIIEKTHUBE PA3BUTUS BUAEONH(DOPMAIMOHHBIX CUCTEM

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
72 gac(oB), 2 3ET
dopma IpOMEXYTOUHOU aTTeCTalluu

3auer
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b1.B.02 [luckpemHass mamemMamukKa

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpernomaBaHus QUCHUIIINHEL « [[MCKpEeTHAsI MaTeMaThKa» SBISETCS:

dbopmupoBaHue 001IeTEXHUYECKOTO (yHIaMeHTa IIOAT0TOBKY OymyIIX
CITeITMAINCTOB B 0071aCTH MH(POKOMMYHUKAITMOHHBIX TEXHOJIOTUHM U CUCTEM CBSI3H, a
TakxXe, Co3JaBaTh He0O0X0quMyIo 0a3y [JIs YCIEIIHOT0 OBNIafieHUs MOCIeyIOITNMHU
CIIeITMANIbHBIMU TUCIUIIIMHAMU y4eOHOTo ITaHa.

MecTo pucuuniavHel B CTpykType OII

IOucuunnuHa «JluckpeTrHas MaTeMmaTuka» bB1.B.04 sgBnsieTcsd 00s3aTeNbHOMU
OUCIUTIINHON BapuaTUBHOM YacTu 01okKa 1 yueOHOTO MIaHa MOATOTOBKY OaKajlaBpraTa
1o HamnpasneHuwo «11.03.01 Paguorexnuka». W3ydyeHue OUCLUIIINHE «[JUCKpeTHAA
MaTeMaTHKa» ONHPAeTCs Ha 3HAHUU OUCHUNNIUH(bI) «JIuHekHas anrebpa u
TeOMETPHUSI».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Cnoco0eH UCIIOIb30BaTh IOJI0XKEHUS, 3aKOHBI U METOABI €CTECTBEHHBIX HayK U MaTeMaTUKHU
071 pelleHud 3afa4 nHxKeHepHoU gesaTenbHOCTH (OIIK-1)

- Cioco0eH BBITIOJIHATh MaTeEMaTHUYECKOE MOENTMPOBaHe 00BEKTOB U ITPOLIECCOB 10 TUIIOBHIM
MeTOOYKaM, B TOM 4YMCJie C UCII0JIb30BaHUEM CTaHOAPTHHIX ITaKETOB IPUKIIaTHBIX TPOTPaMM
(TIK-1)

CopepxkaHue OUCIUTIIMHEL

P 1 MEHTBI MaTeMaTU4YeCKOU JIOTUKH

Bricka3niBauus. Anre6pa Byns. Jloruueckue ¢yHkiuu. Tabnuiia UCTUHHOCTU. PellieHue
JIOTU4YECKUX ypaBHeHUM. Pemienue cucrteM morudeckux ypaBHeHu. [J[H®, KHO®. TeopeMsl 0
npencraBnenun norudeckux pyuknuy B COH® u CKHO. Cokpameéennas JH®. Kapter KapHo.
[Tonmuuom XKerankuHa. [TonHoTta. TeopeMma [Iocta. PKC. IIpegukaTsl ¥ JeMCTBUS Ha HUMU.
Hopwmarnbable (OpPMEL IPEeANKATOB.

Paspen 2. SneMeHTHI Teopuu rpadoB

OcHoBHBIE OHATHUSA IpadoB. Onucanue rpadoB € MOMOIILI0 MaTPUL. MaTpUIIEI CMEXXHOCTHU U
poctuxuMOCTU. CTPyKTypHas MaTpulia. CBI3HOCTh rpada. JuiiepoBHl U [[aMUTTBTOHOBH TPadHI.
Cetu u moToku. Teopema ®oppaa -Pankepcona. [Iepesbsi. Anroput™m Kpackana. Koxg Xabdmana.
[TnmaHapHbIEe TPAdEL.

Pasmen 3. buHapHbIe OTHOIIEHXS ¥ MOIIHOCTbE MHOXKECTB MW HEUYETKNE MHOKECTBA.
bunapusie onepauuu. MomHocTh MHOXKeCTBa. Kog Xaddmana. bunapHbie onepaluu.

43




OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
108 gac(oB), 3 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.B.03 ®u3uyecKue 0CHO8bl 3/1€KMPOHUKU

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenofaBaHus OUCHUIIIUHEL «PU3UYEeCKHe OCHOBHI 3JIEKTPOHUKU»
SIBIISIETCS:

dbopmupoBaHue pyHOaMeHTa MOATOTOBKY Oyaymux 6akamaBpoB B 001acTu
371eMeHTHOU 0a3bl PaAN03JIEKTPOHHOU annapaTyphl U co3aHre He0OXOAUMOU OCHOBEL
ISl CIIEIIHOT0 OBJIafIeHUS MOCIeAYIOINMY CllelldalbHBIMU OUCHUIIINHAMY Y4eOHOT 0
IJIaHa.

MecTo pucuuniavHel B CTpykType OII1

HOuciunnuia «®u3ndeckue OCHOBH 31eKTpoHUKU» b1.B.03 sSBnsieTcs OUCUUIIIUHON
yacTtu, popMupyeMod yyacTHUKaMu 00pa3oBaTeIbHBEIX OTHOIIeHU 01m0Ka 1 yueOHOTO
njlaHa IOATOTOBKM GaKanaBpuaTa no HampaBneHuio «11.03.01 PaguoTexHUKa».
W3yueHnne gpucuuniauHbl «du3ndeckre OCHOBHEL 3JIEKTPOHUKN» OIHMpAEeTCs Ha 3HAaHUU
OUCIUIIINH(bI) «BrICIIas MaTeMaTHKa»; «OU3uKa».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3ydyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBuu ¢ PT'OC:

- Crioco6GeH MCIIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK U MaTeMAaTUKHU
0715 pellleHus 3afgayd nHxKeHepHou gestenbHoCcTH (OITK-1)

- Crioco6eH peanru30BLIBATH IPOTrPAMMBI SKCIIEPUMEHTAIbHBIX UCCIeIOBAHUM, BKITIOYAs BEIOOD
TEXHUYECKUX CPENCTB 1 00paboTKy pe3ynbraToB (I1K-2)

- Crioco6eH OCyIIeCTBASATh MMOUCK, KPUTHYECKUM aHANTM3 U CUHTEe3 HHDOPMALUK, TPUMEHSTh
CHCTEMHBIY MOOXOM [JS PellleHus MocTaBIeHHBIX 3agay (YK-1)

CopepxkaHue OUCIUIIINHEI

Pazpen 1. SnekTpodu3nyeckre CBOMCTBA MONYIIPOBOOHUKOB

CoOCTBEHHBIN U TPUMECHBIE TIOJTYITPOBONHUKY. DHEPTeTUYEeCKHe AruarpaMMbl
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IIOTYTIPOBOOHUKOB. PaBHOBECHBIE KOHIIEHTPALIMK TOJBUKHBIX HOCUTEJIEH 3apsifa B
MIOJTYTIPOBOAHUKAX. DJIEKTPOHENTPaIbHOCTh OMHOPOMAHOTO IIOIYIIPOBOAHNKA. HepaBHOBECHOE
COCTOSIHUE TIONyIIPOBOAHUKA. [Iper(oBrii U Ou(PY3NOHHBEIM TOKU. YPaBHEHNS HETPEPLIBHOCTH
u guddysun. [JedheKTs CTPYKTYPH IOIYIIPOBOAHUKOB. fBIEHUS Ha IOBEPXHOCTHU
MIOIYTIPOBOAHUKOB. [T0MyIIpOBOMHUKY C HEPaBHOMEPHEIM pacIipefie/IeHueM IIPUMECH.

Pasmen 2. KOHTaKTHBEIE SBIIEHUS

OneKTpruYeCcKre KOHTAKTH B ITOIYIIPOBOAHUKAX. DJIEKTPOHHO-OBIPOYHEIN Iepexon. dusudeckue
MIPOLIECCHL B 37IEKTPOHHO-ABIPOYHOM IIepexoe B COCTOSTHUY paBHOBecHUs. OCHOBHBIE ITapaMeTpE
nepexona. ®u3ndeCcKue MPOIECCH B 3JIEKTPOHHO-ABIPOYHOM IIepexofie Py Imofadye BHEIIHETO
HanpsixkeHuss. OTKPLITOE ¥ 3aKPHITOE COCTOSHUE Iepexona. BonbTaMepHas XxapaKTepruCTHUKa
Heanu3upPOBaHHOTO epexoaa. BonbTaMepHas xapaKTepHCTHKa peabHOTO Iepexona
(mOIyIpOBOOHUKOBOTO OUOAa). BiusiHue TeMnepaTyphl Ha BOJIbTAaMIIEPHYIO XapaKTEePUCTUKY
nepexona. EMKOCTH 31€KTPOHHO-OIPOYHOTO0 Tepexoga. MateMaTudecKre MOOenu 1
9KBUBAJIEHTHHIE CXEMHI ITOTY-IPOBOOHUKOBOTO Auofa. OcCoOOEHHOCTH reTepoIepexona.
BeImpAMSOmNUT 1 OMUYECKUM KOHTAKThl MeTannnonynpoBogHuk. [luon HloTTku. Ousmdeckue
MIPOIIECCH] B CTPYKTYPE METAIAUIIEKTPUKIIONYITPOBOTHUK. DPGHEKT OIS,

P duznyeckue 10 bl B OMIOIAPHOM TPAH3HUCT

O61mue cBeeHUsI 0 OUIIOJITPHOM TPaH3UCTOpPe. B3auMoeiicTBre 6JIM3K0 PACIIOI0KEHHBIX
mepexonoB. KoadduimeHTH mepegayu TOKOB. AKTUBHBIN PEKUM PaO0THI OUITOISIPHOTO
TPaH3UCTOpa. YCUJIEHUE 3JIEKTPUUYECKUX CUTHAI0B. PeXXMMBI HaCHIIIEHUS U OTCEYKM.
ONEeKTPOHHLIM KJTI0Y Ha OUITONSPHOM TpaH3ucTope. HenuHelnbie Momenu 96epca Momna.
CraTuyeckue XapaKTepUCTUKY OUITONSPHOI0 TPAH3UCTOPA. BiusHUe TeMepaTyphsl Ha paboTy
OMIIONIIPHOTO TPAaH3UCTOpPA. IIpo0oit OUIIOIIPHOr0 TPAaH3UCTOPA. [JTUHAMUYECKUN U
HMITYJIbCHBEIY PEeXKUMBI paboThl OUIIONITPHOTO TPaH3ucTOopa. [IpeiihOoBLIN U reTeporepexoIHbIH
TPaH3UCTOPHI.

Paspmen 4. ®u3nyeckye OPOIECCH B IIOJIEBBIX TPAH3UCTOPAX

OO1mue cBefleHUs O MOJIEBLIX TPaH3UCTOPaX. JIMHEWHBIN PeKUM PabOThI TOJIEBHIX TPAH3KUCTOPOB.
PexuM HaCHIIEHUS TOJIEBEIX TPAH3UCTOPOB. CTaTHUYECKHEe XapaKTePUCTUKHU T10JIEBBIX
TPaH3UCTOPOB. BrusHKe TeMIiepaTyphl Ha paboTy I0JIEBEIX TPAaH3UCTOPOB. MaTeMaTHYeCKHE
MOZEJY U 9KBUBaJIEHTHBIE CXEMEI I10JIEBBIX TPAH3UCTOPOB. [[MHAMUYECKUY U UMITYJTbCHBIN
pexXuMBI PabOTHI MOJIEBEIX TPAH3UCTOPOB. HEMT-Tpan3uctop. OnTo3/1eKTPOHHLIE TPUOOPHL.

OOI1mast TPYAO0EMKOCTD AUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

3aueT

b1.B.04 ®u3uka (cneuznaevl)

e ocBOEHUS OUCUUIIINHEL

Llenbio mpernofaBaHus OUCHUTIINHEL «PU3KKa (CIenrIaBel)» SBIISETCS:
dbyHmaMeHTanbHas MOATOTOBKA CTY[IEHTOB II0 (GU3KKe, KaK CPEICTBO 00IIero
KOTHUTUBHOI'O PA3BUTHS YeJI0OBEKA, CIIOCOOHOT0 K IMTPOM3BOACTBEHHO-TEXHOIOTUYECKON

1 TIPOEKTHOM [IesITeIbHOCTH, 00ecIlieurnBaoIell MOIePHU3aIINI0, BHEIIPEHUE U
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3KCIINTyaTallI0 Pa3IMYHbIX CPEMICTB CBSI3U U KaK 0a3a [Jid u3y4eHus: CIelurajbHBIX
OUCIUIIINH; GOPMUPOBaHNE HaBHIKOB UCIIOIh30BaHUS OCHOBHBIX 3aKOHOB AU CLUTIINHEL
K PEIIeHUI0 3a/lay, CBI3aHHBIX C TPO(GeCCUOHATbHOU AeITeIbHOCThIO; POpMUpPOBaHUE Y
CTy[IEHTOB Hay4YHOT'0 MHPOBO33PEHUS, YMEHUS aHaTU3UPOBaTh U HaXOAUTh METO/bI
pelreHus Gpu3ndecKux mpobiaeM, BOZHUKAIMINUX B 00JIaCTH, CBI3aHHOM C
Ipo¢eCCuOHANbHOY JesTEeIbHOCThI0. AKTyalbHOCTh U3YUEeHHUS y4eOHOU AUCIHUIIINHEL B
paMKax OCHOBHOM ITpodecCHOHaIbHOM 00pa30oBaTeNIbHOM IIPOrpaMMbl 00yCTOBIEHA
He00XOIUMOCTBIO OCBOEHHUS CTYOEeHTaMi OCHOBHBLIX 3aKOHOB OITUKY M KBAHTOBOU
(HU3MKH, 0CBOEHNE METOOOB PEIIeHNsI TUINYHBIX PU3NYeCKUX 3a0ayd, U3yIeHUs
MEeTOIO0B IIpoBefeHus 1 00paboTKM HGU3NIECKOr0 IKCIIEPUMEHTA, UTO ITO3BOJISIET
dbopMUpPOBATh M Pa3BUBATh YHUBEpPCabHEIE, 001IeTpodecCuoHambHbIE U
npodeccruoHaNbHbIe KOMIIETEHIINY OYOYILero CleluanicTa.

MecTo pucuunIuHbL B CTPyKType OI1

Oucnunnuia «®Pu3uka (cmenrnaswl)» B1.B.04 gBnseTcsa OUCIUIIMHON YacCTH,
dbopMupPyeMoi y4aCTHUKaMU 00pa30BaTEeNIbHEIX OTHOIIEHUH 00Ka 1 yueOHOro miaaHa
oAroTOBKM OakKasnaBpuaTa o HampaBieHuio «11.03.01 Paguotexuuka». K3ydeHue
oucUuInIuHb «Pu3nKa (CIenraaBel)» ONKWPaeTCs Ha 3HAHUM OUCHUINUH(BI) «Bhicias
MaTeMaTuKa»; «Teopusi BEPOSITHOCTEM ¥ MaTeMaTU4YeCKas CTaTUCTUKa»; «Du3uKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCIUIIIMHE HallpaBleH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Crioco6GeH UCIIONIb30BATh IOJI0KEHUS, 3aKOHEl 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTeMaTUKU
O pellleHus 3afay nHxkKeHepHoU nesatenbHOoCTH (OITK-1)

- Cnoco0eH peann30BLIBATh MPOrPaMMbI 9KCIIEPUMEHTAIBHBEIX UCCIeIOBAHUM, BKITIOUasi BEIOOP
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

- Crioco6GeH OCyIIeCTBIATh MOKMCK, KPUTUYECKHY aHANIM3 U CUHTEe3 HH(DOPMALMU, TPUMEHSITh
CHCTEMHBIY TTOXO[ TS PeIlleHus MocTaBaeHHbX 3agayd (YK-1)

CopepxkKaHue OUCLUIIIUHEL

Paspen 1. BonHoBas onTHKA
9nemeHnTH GoTomeTpui. [lIKana 3MeKTPOMarHUTHHIX BOTH. ['eoMeTpruecKast ONTHKaA.

WuTepdepeHurs cBeTa. YCIOBUSI MaKCUMYMOB ¥ MUHUMYMOB. BpeMeHHas U IpOCTpaHCTBEHHAS
KOTepeHTHOCTh. MHTephepeHIInOHHEIEe ONBITH. MHTEphEepeHIa B TOHKUX IJIeHKaX. [Judpaknus
cBeTa. [Judppaknus Openens u ®paynrodepa. [JudpaknnonHas pemeTka. [lonsgpusanus cBeTa.
EcTecTBeHHBIN U IONAPU30BaHHBINM CBET. 3aK0H Marntoca. 3akoH bpioctepa. [IBoHOE
JTydenpesioMIIeHue.

Pazpen 2. KBaHTOBas ONTHKA U aTOMHasa QU3KKa

3aKOHHI TeMI0BOr0 u3nydenus. ®oroaddekT. KBantopas runoresa u Gopmyna [1naHKa.
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KopriyckynsgapHO - BOJIHOBOU Ayanu3M cBeTa. JIuHendaThle crekTpel. ®opmyrna baneMepa.
[ToctynaTel bopa. bopoBckas Momens aToMa BOAOPOLa U ee HegocTaTku. ['unoTesa ge bpous.
BonHOBEIE CBOMCTBa MUKpodacTull. COOTHOIIeHHEe HeompeneneHHocTel ['eii3enbepra.
YpaBuenune llIpenunrepa. KBanToBas 4yacTuila B OTHOMEPHOM IMOTEHITMAIBLHOU SIME.
KBaHTOBOMEXaHMY€eCKass MOZeJIb aToMa Bogopona. KBaHTOBLEIEe YKClla ¥ YPOBHU SHEPTHM.
[TpaBuna orbopa. CriuH.

OO61mast TPYAOEMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

3aueT

B1.B.05 Teopus 31ekmpu4eckux ueneii

Llenu ocBOEHUS TUCUUIIIUHEL

Llenwto npenogaBaHus QUCLUMINHLL « TeOpus SNEKTPUUECKUX 1eTlen» SIBIAETC:
H3y4YeHHe OCHOBHBIX IIOHATUM, OIIpefesIeHU U 3aKOHOB, KOTOPHIE IIUPOKO
UCIIOJIB3YIOTCS BO BCEX IOCJIENYIOLINX CIIelMaIbHEIX OUCHUIIINHAX. U3yueHue TOL]
HampaBlieHO Ha ry00Koe IOHMMaHue U 3HaHUe aHaIUTAYECKUX U YUCJIEHHBIX METOMOB,
KOTOPBIE OMMCHIBAIOT IIPOIIECCH B 9JIEKTPUYECKHUX LIEeIIX aHaI0T0BhIX cucTeM. Kypc
T31],
IpegHa3HayeH TaKXkKe OJId [OJIy4eHUs 3HaHUU I10 PEeLIeHUI0 IPaKTUYEeCKUX 3aay,
BO3HUKAIIIKX B IIPOLIECCE UCIIOIb30BaHUS COBEPILIEHHOT0 TEJIEKOMMYHUKAIIMOHHOT O
obopynoBanusi. [ucuumnuHa TIOL] SBasgeTCs OOHOM U3 MEePBLIX OUCITUIIIAH, B KOTOPOU
CTYAEHTHI
M3y4alT METOABl aHajlku3a YCTPOKCTB 3JIEKTPO - U paguocBga3u. OHa HaXOOUTCS Ha
CTHIKE
OUCITUIIINH, 00ecreunBammux 6a30By0 U CIelraIbHYI0 IOATO0TOBKY CTYIEHTOB.
Huciunnuaa TILl obecneunBaeT GopMupoBaHue pyHOaMeHTa MOATOTOBKY OyIyIIUX
CIIeITMAJINCTOB ¥ CO3MaeT HeoOXomuMyto 0a3y MJIsl YCIeIIHOr0 OBJIaleHUus
IIOCJIeAYIOIIAMU
CIIeITMANIbHBIMU TUCIUIIIMHAMU y4eOHOTo ITaHa.

MecTo pucuuniavHel B CTpyKType OI1

HuciunnvHa «Teopus samekTpudeckux emneii» b1.B.05 ABaseTCS OUCHUIIINHON 4acTH,
dbopMupyeMoi y4acTHUKaMU 00pa30BaTEeNIbHLIX OTHOIIEHUN 010Ka 1 yueOHOro miaHa
IoATO0TOBKM OakKasnaBpuaTa mo HampaBieHuio «11.03.01 Paguotexuuka». H3ydeHue
OVCIUNINHLEL «Teopus 3JIeKTPUUECKUX Iernel» ONupaeTcsd Ha 3HAHWUU OUCLUIIINH(bI)
«Bricmasi wmaTeMmaTuka»; «HWHopMmMaTuka»; «TeopeTHUYeCKHE OCHOBH
9NIEKTPOTEXHUKU»; «DHU3UKA».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cnoco0eH UCIIOIb30BaTh IOJI0KEHUS, 3aKOHBEI U METOABI €CTECTBEHHBIX HAayK U MaTeMaTUKHU
O pelleHud 3afay nHxKeHepHoU gesaTenbHOCTH (OITK-1)

- Cioco0eH BBITIONIHATh MaTeEMaTHYECKOe MOENIMPOBaHe 00BEKTOB U ITPOLIECCOB 10 TUIIOBHIM
MeTOOYKaM, B TOM 4YMCJie C UCII0JIb30BaHNEM CTaHOAPTHBIX ITaKEeTOB IPUKIIaTHBIX TPOTPaMM
(TIK-1)

CopepxkaHue OUCIUATIINHEL

P 1. OnepaTOPHEI MET Halln3a K HUW B

[TpuMeHeHHEe OOHOCTOPOHHEr 0 peoOpa3oBaHus Jlammaca oJisi aHATKM3a EePEeXOOHBIX KojlebaHui
B JISL. 3akoubl OMa u Kupxroda mns uzobpaxenuid konebanuii. CxeMbl 3aMelleHus
PeaKTHUBHBIX 37IEMEHTOB IIPU HYJIEBBIX ¥ HEHYJIEBBIX HadaJIbHBIX YCIOBUAX. AITOPUTM aHallu3a
mepexonHbIX KoneOaHuii B JIJLI onepaTopHbiM MeTomoM. OmepaTOpHEIE ITepefaToOYHbe
(GYHKIIMY YCTOMYHUBEIX LleTle ¥ UX CBOMCTBa. XapaKTepPHUCTUYECKOe ypaBHeHue. Hynu u
nosrocel. [TonuroM I'ypBulia u ero cBorctBa. Kputepuu ycronyusoctu ['ypBulia u MuxaiiaoBa
Paspmen 2. BpeMeHHEBIe XapaKTepPUCTUKHA Il

Crynenuatoe Bo3fencteue. Oynkius Xesucaiina. [lepexogHasa xapakrepuctuka JlI, ee cBI3b C
omepaToOpHOU nepenaToyHou pyHKuen. UHTerpan [oamens. UMIynbCHOe BO3[EHCTBHE.
EpunnyHasg uMnynbcHas GyHKIuA (Gykuus Jupaka). UMnynbcHas xapakTepuctuka Jl, ee
CBSI3b C OIlePaTOPHOU NepefaToyHoM GyHKIMel. MHTerpan HanoxXeHus

Paspen 3. CnekTpanbHEBIE TPEOCTaBIeHUs Koebauuit B Il

AHanu3 CIeKTPasbHOTO COCTaBa MepUOANYECKUX HerapMOHNYECKUX K0nebaHu C TOMOIIILI0
psana Oypre. CeKTp aMIUIUTYA U CIEKTp ¢a3 nepuogrieckoro Konebanus. AHaIu3 pexkuMa
nepuonu4eckoro Kkonebanus B 311, MomHOCTh TEPUOAUYECKOTO HETAPMOHUYECKOT0
KornebOaHus. [IpefcTaBieHne HellepuogrudeckKoro Konebanus uaterpanoM dypre. KomnnekcHas
CIeKTpabHas IMI0THOCTh. OgHOCTOpOHHEE Tpeobpa3oBanne Pypbe. HaCTOTHHEINM MeTOL aHaIM3a
TIepPeXOOHbIX KolebaHuii B IEsIX. Y CIoBUS 0e3bICKaXKEeHHOM ITepefjayy CUTHaJo0B yepe3 Il
Paspen 4. AHanOToBLEIE 3JIEKTPUYECKNE (DUILTPHL.

Onektpuueckue GpunbTpel. Onpeaenenne, pexkXUMbl Harpy30K, Kilaccudukaius. 3agada
KJIaCCU4YeCKOT0 CMHTe3a Liellel, 3aJayy allllPpOKCUMaluy U peanu3auu. MeToab
anmpokcuManuu 1o Teinopy, mo YeOwiesy. [TonuHOMUaIbHEIE QUIBTPHI HUXKHUX YACTOT C
XapakTepucTuKaMu baTtTepBopTa u ¢ xapakTepuctukamu YeOriesa. OcnabneHue, MOPSIOK
bunbTpa, mepegaTouHsle GyHKIMU. Peanu3anus nepefgaToyHon GyHKIIMA METONOM
ypaBHUBaHUS K03huimenToB. Peanu3salius necTHUYHBIX LC- GUIBTPOB HUKHUX YaCTOT.
[IpuMeHeHUE peaKTaHCHOTO Tpeobpa3oBaHus YacToThl Ay pacyeta ®BY, 10 u PO. [Tpuniun
KacKagHO- pa3BsizaHHOU peanu3auuu ARC- GUIbTPOB.

P ou I HHBEIMY ITapaMeTpPaMu

OpHOpOQHBIE ANTMHHBIE TUHUY, IEPBUYHEIE TapaMeTPHL. TenerpadHble ypaBHEHUS JTMHUY.
[Taparomye u OTpakeHHBIE BOJIHEL B OJIMHHEBIX JIMHUSAX, BTOPUYHEBIE TapaMeTpHl. Pacnipenenenue
KOMIIJIEKCHBIX HAMPSXKEeHUU U TOKOB B TUHUH. K03hDUITMEHT OTpaKeHUsI, BXOJHOE
COTIPOTHBIIeHHE. JIMHUY C TPeHeOPeKUMO MaJIbLIMU IIOTePSIMU. PexkuM GeryIux BOJIH, PEXKUM
CTOSTYUX BOJIH, PEKUM CMEIlIaHHBIX BOJIH B TUHUYU 6€3 II0TePh.
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Paspmen 6. HennHeliHbIe DE3UCTHUBHEIE ITEIIH.
BonbT- aMnepHble XapaKTEPUCTUKY TUIIOBBEIX HEJIMHEHMHBIX OBYXIIOIIOCHBIX 3JIEMEHTOB.

Annpokcumanys BAX HeTMHENHOI0 PE3UCTUBHOIO OBYXIIOIIOCHUKA CTEII€HHEIM I10JIMHOMOM,
OTpe3KaMU NPSIMBIX JINHEU, S5KCIIOHEHIMAJIbHBIMU PYHKIKASIMY. AHANIN3 PE3UCTHUBHOU LIEIHU C
OJHUM HeJITMHEeWHHIM [IBYXIIOIIOCHUKOM B peXkHMe IIOCTOSHHOTO ToKa. HaxoxneHue pabouei
TOYKH 110 OJHO3HAYHOU U MHOTro3HauyHOU BAX. CtaTudeckue u nuddepeHiinaabHbe
rmapaMeTphl. AHanu3 HenuHerHoU Il mpu rapMOHUYECKOM BO3[IeHMCTBUM. PeXXuM Mabix U
Oompinux KoneOanui. CIIeKTPhl peakiuit HeMMHEWHOTO PE3UCTUBHOTO 3JIeMEHTA MIPH
MMOJIMHOMHUAJIbHOU U TUHEWHO- ToMaHoX BAX. KoadhpuiineHT HeTuHEWHOCTH.

OOI1mast TPYAO0EMKOCTD OUCITUIIITNHEL
180 gac(oB), 5 3ET
dopma MpoMexKyTOYHOU aTTeCTalluu

DK3aMeH

b1.B.06 IIpukaadHvie nakemvbl MoOeAUPOBAHUSL

Lenu ocBoeHUST TUCHUILINHEL

Llenbio mpenofaBaHus OUCHUIINIUHE «[IpuKIagHbIe TaKETH MOOETNPOBAHUSI»
SIBIIETCS:

nproOpeTeHue 3HAHUM U HAaBLIKOB B TEXHOJIOTUM KOMITBIOTEPHOTO MOJIe TMPOBAHUS
B MporpaMMHOu cpepe (cucteme) MATLAB.

MecTo gucuuniavHel B CTpyKType OI1

[ucuunnunia «IIpukmagHble TakKeTsl MopgenupoBaHusas» b1.B.06 aBnsgeTCa OUCIUIINHON
yacTtu, GopMUPyeEMON ydyaCTHUKaMu 00pa30BaTeNbHEIX OTHOLIEHUH 6/10Ka 1 yyeGHOrO
IJlaHa MOATOTOBKM OaKalaBpuaTra mo HampaBneHuio «11.03.01 PaguoTexHuka».
V3ydyeHne gucuuniauHbl «[IpuKmagHble MaKeThl MOOEMPOBaHUS» OIKWPaeTcs Ha
3HaHuU gucHUINuH(bI) «JlUCKpeTHas MaTteMaTHKa»; «MHbDopMaTHKa».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINAX KOMIIETEHITNN:
B cootBeTctBuE ¢ PTOC:

- Cnoco0GeH IOHUMATh IPUHITUIIE PA0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
HCIIONIb30BaTh UX IJIS peleHus 3afayd nmpodeccuoHanbHou gesatenbHocTy (OITK-4)
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- Cnoco0eH BBIMIOJIHATh MAaTEMaTHYECKOe MOOeInpoBaHNue 00BEKTOB U IIPOLECCOB I10 TUIIOBEIM
MeTOJHKaM, B TOM YHCJie C UCIIOJIb30BaHHEM CTaHOAPTHLBIX IIaKETOB IIPUKJIAOHEIX IIPOIrpaMM
(ITK-1)

CopepxkaHue OUCIUIIINHEI

Paspen 1. 3HakoMcTBO ¢ MATLAB. OcHoBHEIE 00BeKTH si3bika MATLAB

CocraB, Ha3HaueHUe, nHTepdelic u cucteMa momoIy MATLAB. PexXum MpsIMBIX BEIYHCIIEHUH.
Ba3zoBrie 00beKTH si3bika MATLAB. PaGouast 0671acTh MaMsSTH ¥ COXPaHEHUE NaHHBIX. [IpaBuita
¥ npuMep opopMIeHUS SNEKTPOHHOTO OTYET

Pasgen 2. Onepauuu ¢ MaTpUllaM#i

MaTpuisl yucaoBoro tTuna. OyHKINYN reHepaluy TUIIOBEIX MaTpull. [IpeoOpa3oBaHue MaTpHIl.
[TosneMeHTHEBIE Onlepanuu ¢ MaTpuiiaMu. Omepanuy ¢ MaTPUIlaMHU B 3afjadyax JIMHEWHOM
anre6psl. TpaHCIIOHUPOBAHUE ¥ 3PMUTOBO COMpsKeHne MaTpull. OOpallleHre MaTPHUIL.
MaTpuuHoe neneHue. HopMmel MaTpullbl 1 BeKTopa. Onepanyuu ¢ MaTpUllaMy B 3agadax
MaTeMaTU4eCKOW CTaTUCTUKHU

Pasgen 3. Tumel MacCHBOB

MaTpu1bl YHCIIOBOTO, IOTUYECKOTO ¥ CUMBOJIBHOTO THIa. MaCCUBH 3anucei (CTPYKTYPHI).
Maccuse ssueek. OnpeqeneHne TUIIa MaCCUBOB

P 4 TBAT UK

OOI1m1e TPUHIUIILL TOCTPOeHUs U opopMeHus: rpadukoB. [IByMepHbIe rpadUKy U yIIPaBIeHNE
UX CBOMCTBaMU. TpexmepHble rpadUKy U yIpaBIeHUe UX CBOMCTBaMU

P PexxuM nmporpaMMUpoBaHus: script-ainel u function-baiab

Pexum nporpaMMmupoBaHusi. Ha3HaueHue U npaBuia co3gaHus script-gainos u
functiondaiinos. BBon/BeiBOg maHHBIX. [lay3a U JOCPOYHOE IIpephEIBaHKe IporpaMMel. Co3naHue
U xpaHeHue M-(daios

Paspmen 6. Pexxym mporpaMMUDPOBaHKS: OIIEPATOPEI PA3BETBIEHUN U ITUKIIOB

OmnepaTtopsl opraHu3aliuy pa3BeTsnenui: if, switch. OnepaTopsl opranu3aiuu MUKIOB: for,
while, break

Paspmen 7. TumoBele YMCIEHHBIE METOIBI

Omnepanuu ¢ MHOTOYJIeHaMH. BrldyncieHre KOpHEN ypaBHEeHU. AIIIPOKCUMALUS U
“HTepnongnus. [T0MCK 10KaIbHEIX MUHUMYMOB. YNCIIeHHOE UHTETPUPOBaHUE

OO6I1mast TPYAO0EMKOCTD AUCITUIIINHEL
108 gac(oB), 3 3ET
®opma MpoMexKyTOYHOM aTTeCTalluu

3auer

b1.B.07 3aeKkmpoHuka

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio MpenomaBalHus QUCHUTIINHEL « DJIEKTPOHUKA» SIBIISIETCS:
IIOITOTOBKa 0aKajaBpoOB B 00/1aCTH GYHKIIMOHUPOBAHUS 3JIEMEHTHOMN Oa3bl
Paguo3eKTPOHHOM amapaTyphl ¥ Co3JaHue HeoOX0OUMOM OCHOBEI IJIS1 YCIIEUTHOTO
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OBJIaJ€HUNA ITOCIEeOYIOINUMU CIIeITMAJIbHBIMU NUCIUIIIINHaMA yqe6Horo IIJIaHa.

MecTo pucuuniavHel B CTpykType OI1

IucnunnuHa «9nekTpoHuKa» b51.B.07 sBnseTcsd OUCHUNIUHON YacTH, GOPMUDPYEMOM
y4acTHUKaMu 00pa30BaTeIbHBEIX OTHOIIEeHUU 6n0Ka 1 y4eOHOro mjaHa MOATOTOBKHU
O0akanaBpuaTa o HampaBneHnuio «11.03.01 PaguorexHuka». KM3ydyeHue OUCHUIIIUHBL
«JNeKTPOHUKA» OIHPAeTCs Ha 3HAHUM OuCHUNNuH(bI) «MaTeMmarTtuka»; «Teopus
3JIEKTPHUUECKUX Ilenei»; «du3nka».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3ydyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBuE ¢ PTOC:

- Crmoco6eH peanu30BLIBaTh IPOTPAMMbI 9KCIIEPUMEHTAIbHBIX UCCIIeIOBaHUM, BKITI0Yasi BEIOOD
TEXHUYECKUX CPENCTB 1 00paboTKy pe3ynbraToB (I1K-2)

- Crmoco6eH BHITIONHATH pacueT U MPOEKTUPOBaHUe JeTallel, y37I0B U YCTPOMCTB
PamguOTEeXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKUM 3alaHUeM C UCII0Ib30BaHUEM
CpencTB aBTOMaTH3anuu npoektupoBanus (I1K-3)

CopepxkaHue OUCIUTIIMHEL

Paszgen 1. KOHCTPYKTUBHO-TEXHOIIOTMYECKHE OCHOBEL MUKDPO3JIEKTPOHUKM.
OCHOBHBIE ITOHSTHS MUKPOSJIEKTPOHUKHU. [[MOPHUIHbIE HHTETPaIbHEIE CXeMbl. TOHKOIIJIEHOYHEIe

¥ TOJICTOIIJIEHOYHBIE CXeMHl. [10/TyITPOBOIHUKOBLIE HHTETPAJIbHEIE CXeMbl. CITIOCOOB! U30ISLIUN
MHTEeTpaJIbHbIX 3JIEMEHTOB. JJIEMEHTH II0JIyIIPOBOAHUKOBEIX UHTEIPaIbHEIX cXeM. ba30Bbie
TEXHOJIOTHUYECKHe OTepaluy, UCIOIb3yeMble IIPU CO3JaHUM UHTErpaibHbIX cxeM. OCOOeHHOCTH
OO0IBbIIMX UHTETPATIBHBIX CXEM.

Pasmen 2. OCHOBEI CXEMOTEXHUKH aHAJIOTOBBIX MHTEIDATbHBEIX CXEM.

CocTaBHbBIE TPAH3UCTOPHL. ['eHEpaATOPEI CTaOUIIBHOTO TOKA. [JuHaMU4YecKas Harpy3ka. CxeMel
COBUTa IOTEHIMAIBHOT0 YPOBHS. OCHOBHEIE KaCKa[bl aHAIOTOBBIX MHTETIPAJIbHBIX CXEM.
OmnepalliOHHBEIE YCUTIUTENIN - OCHOBA 371eMEeHTHOM 0a3bl aHaIOrOBBIX MHTETPaIbHBIX CXEM.
Croenuanu3upoBaHHbBIE MHTEIPAJIbHBEIE CXEMBI, UCII0JIb3yeMble B TEIEKOMMYHUKAMOHHOU
anmnaparype.

Pasmen 3. OCHOBHI CXEMOTEXHUKH ITU(PPOBLIX UHTETPATIbHBIX CXEM.

Jloruyeckue onepaluy 1 IoruUYeckre 3jeMeHTh. OCHOBHEIE ITapaMeTPH! ITU(POBHIX
MHTEeTrpaibHbIX CXeM. [I[MOHO-TPaH3UCTOPHAS U TPaH3KUCTOPHO-TPAH3UCTOPHAS TIOTUKM.
OMUTTEPHO-CBA3aHHas JTorMKa. UHTerpanbHas MHXKEKIIMOHHAS JIOTHKa. JIoTudyecKrue 31eMEeHTE
Ha M[II- u METI-Tpan3ucTtopax. Tpurrepsl. 3anoMuHaroIIie yCTPOUCTBa.

OO1mast TPyAOEMKOCTD AUCIUIIIMHEL

108 gac(oB), 3 3ET
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dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

B1.B.08 IIpukaadHbie memodbl ONMuMu3auuu 8 paduomexHu4eckux cucmemax

lenu ocBOEHUS OUCLUUIIIUHEL

Llenpto npenogaBaHus OUCIUMIINHL «[IpHKTagHble METOOB ONITUMU3AlIUY B
PaguoTEeXHUYECKUX CUCTEMAax» SABJISIETCA:

nu3ydyenue OakanaBpaMu (B) IPUHIIUIIOB ¥ METOMOB PELIEHUS 3aad ONTUMU3AIUU
(O) paguotexandeckux cucteM (PTC), a Tak:Ke KOHKPETHHIX IPUMEPOB ONTHUMU3AIUN
noctpoenusi PTC. [luciumnauHa J0omKHa Crnoco6CTBOBaTh Pa3BUTHIO Y GaKalaBpOB
3HaHUU IPUHIIUAIIOB ONITUMU3AIMY U YMEHHU IPaMOTHO (OPMYIHPOBaTh IOCTaHOBKY
ONTUMM3AIMOHHLIX 3a7la4y U UCII0Ib30BaTh UMelolleecsa MaTeMaTudeckoe (MT)
obecrneueHue OJIs1 pelleHuss KOHKpPeTHHIX 3amay PTC u ycTaHaBNMUBATh BIUSHUS ITOMEX
Ha pab0TOCIIOCOOHOCTH CUCTEM.

MecTo gucuuniauHel B CTpyKType OI1

Oucuunnuua «IIpuknagHele METOOH ONTUMHU3ALUU B pPafgUOTEXHUUYECKUX
cucteMax» B51.B.08 saBnseTcs OUCLUUNIKMHOKW 4YacTH, GOPMUPYyEMOU y4aCTHHUKaAMU
o0pa30BaTeNbHLIX OTHOIIEHUY 0j10Ka 1 y4eOHOro IjlaHa MOATOTOBKY OaKallaBpuaTa I10
HanpaBneHuw «11.03.01 PaguoTtexHuka». HM3ydyeHue pgucuuniauHbl «IIpuknagHble
METOAbl ONTHUMHU3aUUU B PafUOTEXHUYECKUX CHCTEMax» ONUPaeTCs Ha 3HAHUU
OUCHUMIIINH(BI) .

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3yueHus: QUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINN:
B cootBeTctBuu ¢ PT'OC:

- Cnoco0eH caMOCTOATENIbHO IPOBOSUTH SKCIIePUMEHTaIbHEIE UCCIIeJOBAaHUS U UCIIONIb30BaTh
OCHOBHEIE ITpHEMbI 06pa00TKM U MPeCTaBIeHNs MONTyueHHBIX faHHbIX (OITK-2)

- Crmoco6eH peann30BbIBaTh IPOTPAMMbI 9KCIIEPUMEHTaIbHBIX UCCIIeI0BaHUM, BKITI0Yas BEIOOD
TEXHUYECKUX CPeNCTB 1 06paboTKy pe3ynbraToB (I1K-2)

CopmepxkaHue OUCIUIIINHEI

Paspmen 1. Beemenwne. [IpUHIUIEL ONTUMUA3AINNA PAOUOTEXHUYECKUX CUCTEM
[TocTaHOBKa 3aa4 ONTUMHU3ALMY PAAUOTEXHUYECKUX CHCTeM. MaTeMaTuYeCcKre MOJeIu 3agayd

ONTUMHU3ALNYN PAAUOTEXHUYECKUX CHCTEM.
Paspmen 2. MomenupoBaHue PAagAOTEXHUYECKUX CUCTEM
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Hepapxus MogenupoBaHUS PafuOTEXHUYECKUX CUCTeM. MomenrpoBaHue KaHAI0B CBI3M.
lleTepMUHUPOBAHHEIE MOJEJIA CUTHAJIOB U ToMeX. CToxacTuyeckue Mopaenu. Ciy4yauHble
BenuuuHEL. CiydaiiHbBle IPOLECCH. MofenupoBaHue ceTell U CUCTEM CBSI3U. ['padoBrie MOTENH.
Mopenu MaccoBOT0 00CTYKMBAHUS.

Paspmen 3. OnTuMu3anusd paguOTEXHUYECKUX CUCTEM

OOG1m1ast MOCTAaHOBKA 3aJadyyl ONMTUMU3ALKUK. MeTOIb OJHOMEPHOM M MHOT'OMEPHOM ONTUMU3AINU
C OTPaHUYEHUSIMU U 0e3 orpaHudYeHu. MaTeMaTHYeCKOe IIPOrpaMMUpPOBaHue. MeTOoIb
pellleHrss MHOTOKPHATEPUAsIbHEIX 3aad. UrpoBeie METOOBI ONTUMU3AIKMY. [TMHAMUYECKOE
MIpOrpaMMUpPOBaHKE

Pasgen 4. [IpuMepsl OOTUMU3AINY PAOAOTEXHUYECKHUX CUCTEM

Bri6op onmTUMAIBbHEIX BEICOT ITOABECA @HTEHH PaflMOPENIeNHBIX CUCTeM. BEIOOp ONMTUMAIbHBIX
MECT PacCIOI0XKEeHUS PETPAHCISITOPOB PaguOpeIeNHbIX CUCTEM. [IoCTpoeHre O TUMaIbHBIX
Tpacc BHYTPU30HOBOU

OO1mast TPYA0EMKOCTD AUCITUILINHEL
144 gac(oB), 4 3ET
dopMa MPOMeRKyTOUHOM aTTECTALUN

JK3aMeH

B1.B.09 Co30aHue KOHCMPYKMOPCKOU 00KyMeHmMauuu ¢ ucno/ib308aHuem
KOMNbIOMEPHbIX MexHo/102ull

Ilenu oCBOEHUS MUCLUIIIMNHEL

Llensto npenogaBaHus QUCLHUIIIMHLL «Co30aHue KOHCTPYKTOPCKOU JOKYMEHTALUU C
HCII0Ib30BaHUEM KOMITbIOTEPHBIX TEXHOIOTUN» SIBIISETCH:

V3y4eHYe BHIIOJIHEHUS IIPOEKTHOU U KOHCTPYKTOPCKOU JOKYMEHTALUH 110
HOPMaTUBHLIM JJOKYMEHTaM C MCII0Ib30BaHNEM COBPEMEHHBIX KOMITLIOTEPHBIX
TEXHOJIOTHH.

MecTo pucuuniuHel B CTpykType OI1

IOucnunnuHa «Co3maHue KOHCTPYKTOPCKOW [OOKYMEHTAIlMM C MCIOJIh30BaHHUEM
KOMIIBIOTEPHBIX TexHonoruu» B51.B.09 ABnseTcs OUCLUUINIMHON YaCTH, GOPMUDPYEMOU
y4aCcTHUKAMU 00pPa30BaTeNIbHEIX OTHOIIEHUM 010Ka 1 yueOHOTO IMjIaHa MOATOTOBKH
O6akanaBpuaTa mo HampasneHuio «11.03.01 PaguorexHuka». M3ydeHHe OUCHUIIUHBL
«Co3maHue KOHCTPYKTOPCKOM OOKYMEHTAIUM C MCIOJIb30BaHHEM KOMITLIOTEPHBIX
TEXHOJIOTHM» OMUPaeTCs Ha 3HAHUU AUCHUTNIUH(b) «MHXeHepHas U KOMIbIOTEPHAS
rpaduka».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS
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[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Cnoco0GeH IOHUMATh IPHUHITUIIE PAOOTE COBPEMEHHBIX MH(GOPMAIIMOHHEIX TEXHOJIOTUH U
HCIIONIb30BaTh UX IJIS peleHus 3afayd nmpodeccuoHanbHon mestenbHocTy (OITK-4)

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IIPOEKTOB U
TEXHUYECKOM TOKYMEHTAIIUU CTaH[apTaM, TEXHUYECKUM YCJIOBUSM U IPYTUM HOPMATUBHEIM
nokyMeHTaM (I1K-4)

CopepxkaHue OUCIUIIINHEI

Paspmen 1. STansl I1pOEKTUPOBAHUSA ST€KTPOHHEIX CPENCTB
enu u 3agayu Kypca. 2Ku3HeHHbIN UK u3nenusi. Opranu3anus Ipolecca IpOeKTUPOBaHUS

371eKTpoHHOU annapaTypsl. HUP. 3tansl OKP - TexHuyeckoe 3afaHue, TEXHUUYECKOe
IpefIoKeHne, 3CKU3HBIN MPOEKT, TEXHUYECKU MTPOEKT, paboyee MPOEKTUPOBaHUE.

Pasmen 2. CTaHmapTU3anusg IpU IPOEKTUPOBAHUY SJIEKTPOHHLIX CPENICTB
Bunbl cranmapToB. CUCTEMEBI CTAHAAPTOB.

Paspen 3. Texuuyeckas JOKYMeHTaIUg
[TpoekTHasd U TeXHUYECKas JOKyMeHTalnus. KoMIIeKTHOCTE KOHCTPYKTOPCKOW JOKyMEHTaIuu

Pasgen 4. ECK]I. CxemMHasd JOKYMEHTALUI

OcHoButbie monoxenus ECKII. OcoOeHHOCTH BHIIIOIHEHUST CTPYKTYPHBIX cxeM. OCo0eHHOCTH
BHIIOTHEHUST QYHKIMOHABHEIX CxeM. OCOOEHHOCTH BBHITIOJTHEHUS 3JIEKTPUYECKUX CXEM U
IIepeyHs 371IeMEeHTOB K HEl.

Pasgen 5. ECK]I. KOHCTPYKTODPCKasd JOKYMEHTalKs

Ocnosuerle monoxenus ECK]I. KoHCTpykTopcKast qokyMeHTamus. OCOOEHHOCTH BHITIOJTHEHUS
yepTrexkel netaneit. OCOOEHHOCTH BHIIOJIHEHUST COOPOYHEIX YepTEXKeH U crenuduKalui K
CcOOPOYHEIM €UHUIIAM PA3HOTO YPOBHS CIIOXKHOCTH.

P ECK KTPOHHAS NOKYMEHTANI

ONEeKTPOHHEIM KOHCTPYKTOPCKUM JOKYMEHT. OJIeKTpPOHHas noanuck. MUudopmanuosHo-
YAOCTOBEPSAIOLINN JIUCT

P 7. ECTII. TexHonorn4yeckasd JOKYMeEHTAIAA

OcHoBaele ntonoxenus ECT]I. TexHonoruyeckass JOKyMeHTaLUs

Paspmen 8. ECTIIII. Texnomorrn4yeckas MOOTOTOBKA IIPOW3BOICTBA
OcHoBHbIe nnonoxkeHuss ECTIIII

Paszgen 9. ECII]I. [IporpaMMHasa JOKYMeEHTALUs

OcHoBHbIe nonoxenusa ECII]I.

OO6I1mast TPYAO0EMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

3auer
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Bb1.B.10 Teopus 31eKmpu4eckoii cés3u

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofgaBaHus QUCHUIIIUHEL « TeOpus 9IEKTPUYECKOU CBSI3U» SBISIETCS:

Llenbio MMpernofaBaHus QUCHUILINHEL «Teopusi 3MeKTPUUECKON CBI3U» SIBIISIETCS
13JI02KeHre OCHOBHBIX 3aKOHOMEPHOCTelM oOMeHa uHGopMalued Ha PacCTOSHUHY,
00paboTky, 30 PeKTHBHOMU NTepelayyl U IIOMEX0YCTOWUYMBOTO IIPUEMA B TEXHUYECKUX U
€CTEeCTBEHHBIX CUCTEMAX Pa3lIMYHOr0 HadHaueHUs U GOpMUPOBaHUS QyHIaMeHTaIbHBIX
3HAHUY OCHOB TEOPUU IETEPMUHUPOBAHHBIX U CITy4alHBIX aHAJIOTOBBIX U IU(PPOBHIX
CUTHAJIOB ¥ CUCTEM UX IIpeoOpa30BaHusI, OCHOB IIOCTPOEHUS COBPEMEHHBIX CUCTEM
dhopMupoBaHus , 00pabOTKY U Mepefadyu CUTHAJIOB, METOMIOB aHAJIOTOBOM U ITU(PPOBOK
MOAYJISILIMY CUTHAJIOB [IJI1 KaHAJIOB C IOMEXaMH B TOM YHCJIE ONTUYECKUX, IPHUHITUIIOB U
MEeTO0B MHOTOKaHaJIbHO Tepeflayy, XpaHeHuUs, paclpenefieHus 1 pueMa
IVCKPETHBIX ¥ HEIIPEPBIBHEIX COOOIIEHNM, METOIOB ITOBLIIIIEHUS SHEPTeTUUECKON 1
CIIeKTpabHOM 9P GEeKTUBHOCTH CUCTEM MH(OTEeIeKOMMYHUKaINM 6a3upy0MUXCS Ha
dbyHOaMeHTaIbHOM TEOPHUU BPEMEHHOT0, CIIEKTPaIbHOT0 ¥ KOPPEISIIMOHHOTO aHaIu3a
CUTHAJIOB, B TOM 4HCJie B OITUYECKOM [IMalla30He, CII0COOCTBOBATL PA3BUTHUIO
TBOPYECKMX CITIOCOOHOCTEN CTYOEHTOB, YMeHUI0 (OPMYIUPOBATh U PeIlaTh 3adaun
OTITUMHU3AIIMU CUCTEM CBSI3U, YMEHUIO TBOPYECKYU IIPUMEHSITh U CAMOCTOSTEIHHO
TIOBBIIIIATH CBOM 3HAHUS B 00/1acTH UHGOTEIEKOMMYHUKAIUH, GOTOHUKY U
ONTOUH(OPMAaTUKH.

Mecto pucuuniusel B CTpykType OI1

HucuunnvHa «Teopus snekTpudeckou cBsa3u» b1.B.10 gBnsgeTcsa OUCIUIINHON YaCTH,
dbopMupyeMoii ydaCTHUKaMU 00pa3oBaTEeNbHBIX OTHOIIEHUU O010Ka 1 yueOHOro miaHa
moAroToBKKU OakasnaBpuaTa o HampaBieHuio «11.03.01 Paguotexuuka». K3ydeHue
OUCUUIINIUHL «Teopus 31eKTPUYEeCKON CBI3U» ONUPAETCS Ha 3HAHUU OUCIUAIINH(BI)
«Bricmrasgs MaTeMmaTHKa»; «J[MCKpeTHas MaTeMaTHKa»; «TeopeTH4YeCKHe OCHOBEI
3JIEKTPOTEXHUKMN»; «DPU3MUECKNe OCHOBBI 3JIEKTPOHUKU».

TpeboBaHus K pe3ylIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Cnoco0eH UCIIOIb30BaTh OJI0KEHUS, 3aKOHBEI U METOABI €CTECTBEHHBIX HAayK U MaTeMaTUKHU
OJ1d pelleHud 3afay nHKeHepHoU gesaTtenbHOCTH (OIIK-1)

- Cnoco0eH BBITIONIHATh MaTeEMaTUUYECKOE MOENTMPOBaHe 00BEKTOB U ITPOLIECCOB 10 TUIIOBHIM
MeTOOYKaM, B TOM 4YMCJie C UCII0JIb30BaHUEM CTaHOAPTHHIX ITaKEeTOB IPUKIIaTHBIX TPOTPaMM
(TIK-1)

CopepxkaHue OUCIUTIIMHEL
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Paspen 1. O01iue cBeIeHUs 0 CUCTEMAaX 3JIEKTPOCBIA3U
[TousiTve nHGOPMAIIUK, COOOIIEHHUS, CUTHajIa. Mofesnb CUCTeMEI ITepenayu

nHpopmauuu.Knaccudukaliiss CUTHAJIOB B KaHallaX CBsI3u. MicTopuyecKue faThl B UCTOPUU
cBsi3u u TenekoMmyHuKanuii. ASCII (American Standard Code for Information Interchange).
Tenerpadusiii Tpeéxpeructpossiii Kog MTK-2. MeTonr! cHCTEMHOTO aHanu3a
TeJIeKOMMYHUKal1ii. BpeMeHHOM U YaCTOTHBIM aHaIu3. BEepOsSITHOCTHEBIE ITOAXOMAL! B
IIOCTPOEHUH U ONITUMHUIALUY CUCTEM CBsI3u. CTaTUCTUUECKAs Teopus 00HAPYKEHUSI CUTHAJIOB U
OLIEHKM X IapamMeTpoB. Teopust uHGOpMaIuu U KogupoBanus.CoobiieHre U CUTHAIIL
PapnoTrexHn4eckue LeNU U CUTHAJIB: aHAJIOrOBhle, KBAHTOBaHbIE, OUCKPETHRIE, IIU(DPOBHIE.
Mopernsb npoliecca KOMMYHUKAIIAX. DTaJIOHHAsA MOJE/Ib B3aNMOAENCTBUS OTKPBITHIX CUCTEM
(OpenSystemInterconnect - OSI). OcHoBHEIE TPeoOpa30BaHUs UHPOPMAIIMOHHBIX CUTHAJIOB B
urdpoBou cBa3u. PopMaTUpOBaHKe: 3HAKOBOE KOOUPOBaHUE, IUCKPETU3ALUA,

kBaHToBaHue, MMKM. Ilepenaua BungeocuruanoB: NRZ, camocuHXpoHU3UPYyIOLIEEeCcs GOpMaTH,
(dha30Boe KOgUpOBaHUE, CTPYKTypa CUCTEMEI nepefayu uHpopmanuu, Kinaccudukauus KaHanoB
nepenayu “HGOPMAIIKH.

Pasgen 2. CoeKkTphl IepHOIUYeCcKUX U HellePHOOuYecKUX CUTHaloB. IIpeobpa3oBanue Oypre
BekTopHble Mofienu curianoB. O6001ieHHbIN s Pyphe.BeKTOpHOE IpefcTaBlieHNe CUTHAIA.
[TousiTue 6a3uca, HOPMBI, CKaIIPHOTO ITPOX3BEeleHUs CUTHAJIOB, OPTOTOHAIbHOCTH CUTHAJIOB,
OPTOHOPMMPOBAHHOTO Oa3uca CUTHaNOB. AnreOpandyeckasi CTPyKTypa IIPOCTPaHCTBA CUTHAJIOB.
l'eoMeTprueckasl CTPyKTypa NIPOCTPaHCTBa CUrHanoB. HopMa curHasna. OHeprus CUrHaia.
MeTpuKa nIpoCcTpaHCTBa curHanoB. CKansgpHOe IPOU3BeeHe CUTHAI0B. ba3uCHbBIE CUTHAIIEL.
O0600mmenHsli psan OypbeCreKTphl TEPUOTUYECKUX CUTHATIOB. QOPMEI CIIEKTPaIbHOTO
MpeaCcTaBleHus IePUOOAYECKOro curHana. CIeKTphl IepuoAuYeCKUX CUTHAIOB TUHEeWYaThie U
ouckpeTHbie. CIEKTPHI HEIEPUOAUYECKUX CUTHAJIOB. MofieNlb HellepUOANYEeCKOro CUTHasla Kak
MIpeOenbHOro Ciayy4as IepruoanuYecKoro CUrHasa , Koraa Mepuof MOBTOPEHUS CTPEMUTCS K
6eckoHeUHOCTH. OU3MYECKUN CMBICIT CIIEKTPaJIbHOM IJIOTHOCTH CUTHAIa. MaTeMaTU4eCKUuM u
(bu3MYeCKUH CIIEKTP HEeIIepuoauYecKoro curuana. [Ipsmoe u o6paTHoe mpeoOpa3oBanue Oyphe.
CgoticTBa nmpeobpa3oBanus Oypoe

P IeKTpalbHO-K AIIAOHHBIN aHaNIW3 JeTePMUHUPOBAaHHBIX CUTHAJIOB B
HHQPOTEIeKOMMYHUKAIINN

Ananutuyeckuy curtan. KBafpaTypHbIi U CONPSXKEHHEIN curHansl. [Ipeobpa3oBanue
I'unpbepTa. CrieKTpanbHas IJIOTHOCTb aHATTMTHUYECKOTr0 curHana. [Ipeobpa3oBanue I'unpbepra
BO BpeMeHHoi o6mactu. [Ipeobpa3oBanue ['nnbbepTa Bo 4acTOTHOM 06j1acTu. IIpeo6pa3oBaHme
T'unpbepTa OJIsi rapMOHUYECKUX CUTHAJIOB.[IOHSITHE Y3KOIOJI0CHOTO curHana. ®opMupoBaHue
KOMIIJIEKCHOM orubarolmnel Ioja0CoBOro curHaia.Pacnpenenesnrne SHEPTUHU B CIIEKTPe
HelepruofriecKoro curtana. PaBeHcTBo [TapceBans u 06obiieHHas ¢popMyna Pases.
OHepreTUUeCKUM CIEKTP CUTHana. PacupeneneHre SHEPTUM B CIIEKTPE BEIIIECTBEHHOTO
HeIepuogruiecKoro curiana. ¢dekTuBHas IMPHUHA ClIeKTpa curHana. KoppensuuoHHbE
MOMENY JeTePMUHAPOBAaHHBIXCUTHAIOB. ABTOKOPPENIANMOHHASA (PYHKIIKS BEIIeCTBEHHOT O
curHana (AK®)u ee cBoiicTBa. CB13b AK® curtHana c ero sHepreTu4eckuM cruektpom. AK®
MIEPUOIUYECKOTO BEI[eCTBEHHOTO curHasa. CBepTKa curxHanoB. CUTHal Ha BHIXOME MTUHENHOU
cucTeMbl. YacTOTHas XapaKTEePUCTUKA TMHENHON CUCTEeMBl. CBepTKa OBYX CUTHAJIOB BO
BpeMeHHOM 1 4acTOTHOM obnactu. CoOOTHOIIIE

Pa3pen 4. [IucKpeTHBIE CUTHAJIBL B PAIUOTEXHUKE U TeIeKOMMYHUKANNU. CIIeKTPHL JUCKPETHIX
curHasnos .JIucKkpeTHoe npeoOpa3oBanne Oypre. AnTopuTMel BII1D.

IucKpeTH3alus aHaloroBoro curiana.Teopema KotenbHruKoBa. [JucKpeTHOe TpeoOpa3oBaHue
®ypoe.[luckpeTH3alys 10 BpeMeHU U KBaHTOBaHUeE 10 YPOBHIO. CTPYKTypa ¥ pa3psgHOCTb
AIIII. [Ilym KBaHTOBaHUS. AMINIUTYIHO-UMITY/IbCHaA MoOynsanus (AUM), MupoTHO-UMITYIbCHAS
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mopynauusa (IIIMM), Bpemsa-uMnynbcHasg Mopyisanus (BUM), uMIyIbCHO-KOOBas MO ISIIMS
(MKM). MaTeMaTr4ecKasi MOJIeIb IUCKPETU3UPOBAHHOI0 CUTHAla. TeopeMa KoTenbHUKOBA.
O6o00mmenHsli psig Oypbe 10 cucTeMe 6a3UCHBIX (OPTOrOHANBHBIX) QYyHKIUY KoTenbHuKOBa (psing
KorenbHuKkoBa) BoccTaHOBIEHNE aHAIOTOBOTO CUTHAA 110 IUCKPETHRIM OTCYETaM.
CnekTpasnbHas IIOTHOCTh 6a3ucHHX QyHKIMN KoTenpHuKoBa. CIIEKTP AUCKPETU3UPOBAHHOTO
curHarna. [Ipeobpa3oBanue Oypre Oyisi OUCKPETH3UPOBAHHOTO CUTHana. IhdeKT HamoKeHUs
MIPY OUCKPETU3aluH - 37ancuHr. CIIeKTp AUCKPETU3UPOBAaHHOT0 CUTHAA ITPHU TPOU3BOJIbHOU
dbopMe OUCKPETU3IUPYIOLIUX UMITYIbCOB, OTIMYHLIX O Ae/lbTa-QyHKIUN. Moaenb QUCKPETHOT O
CUTHaJla B 4aCTOTHOM oOnactu. [luckpeTHoe npeobpa3oBanue Pyphe. [IoBopaunBaloire
MHOXHUTENN U X CBOMCTBa. bricTpoe npeobpa3osanue Oypre (BIIP) . Anroputmsl BIIO ¢
MIpopexKuBaHUEM 110 BpeMeHu. Anroputmel BIT® ¢ mpopexkuBaHueM 110 YacToTe. [IpuMeHeHne
BIT® pnsd BEIUMCIIEHUST CBEPTKHU.

Paspen 5. Mogynsainys CUTHANOB B DAOUOTEXHUKE U TEJIEKOMMYHUKAIIUH.

Bunbl aHanoroBoy MOOYISLKNA: aMINIUTyAHAS MOAYJISLUS, yriioBasd Mogynsaiusa( UM, OM,
O®M), MrHOBEHHAa IMONMHAs a3a, MTHOBEHHAsl YaCTOTa. BpeMeHHBIeN BeKTOPHEIE JUarPpaMMbI
MOOY/IMPOBaHbIX CUTHaI0B. CIIEKTPHEl MOAY/IMPOBaHHBIX CUTHANOB. [leMonynsanusa AM cursana.
AMINIUTYIHOE IeTeKTUPOBaHKe, KBaIpaTUYHOE NEeTeKTUPOBaHMe (HemuHelHoe Tpeobpa3oBaHue
B pexKuMe MaJioro curtana). banancHas MOOynALUS CUTHAJIOB U MOJaBlIeHNEe HECYILETo
CUTHAaJla. YHUBePCaIbHBIM KBafpaTyPHBIM MOAyIATOp. PopMUpOBaHNE KOMIIJIEKCHOU
orubatomeit (Baseband signal).lludposast Mmogymnsius curianoB. CUTHAIB C DUCKPETHOM
aMIUIUTYOHOY Mopynsiuuen. [JUCKpeTHas 4aCTOTHAasI MOAYIANUsS CurHano. [luckperHas (a3oBas
MOZOYISALMS CUTHaIo0B. [IMCKpeTHas KBafpaTypHas MOOYJISANUS CUTHaI0B. TeXHOIOTUY ¥ BUABI
11 POBOM MOAYISIMY B COBPEMEHHBIX CUCTeMax CBsi3u. LludpoBast OuHapHAsS MOTYJISIUS: OOUH
CHUMBOJ - oguH 6uT. CUrHanIbHEIE CO3Be3aus, ha30Bast MIOCKOCTh CUHGAa3HOU | 1 KBaipaTypHOI
Q xommnoHeHT. LludpoBas kBagpaTypHas Moxynsius KAM 16: ogus cuMBon - 4 6uTa B TOM XKe
nosioce yactot.Kop I'pes. Pemetuatas Mmogynanusa. CurHajabHbBIE-KOLOBEIE KOHCTPYKLIUYT
IKA(POBEIX CUTHAJIOB.[I0MEeX0yCTOMUYNBOCTE PA3MUYHbLIX BUJOB MOAYISILUA

Pa3pen 6. MaTemaT4yeckue MOOeNN CAYYaWHBIX IPOIeCcCOB. [TpoxoxaeHne CIy4anHbIX

IIPOIIECCOB Yepe3 NMHEHHEBIe IIelH.
CnyuyaiiHble CUTHAJIB M X CTaTHCTUYECKNE XapaKTePUCTUKU: QYHKIUS paclipefie/ieHus

BEPOSITHOCTH , IIJIOTHOCTD pacIpefeeHnsl BEPOITHOCTU. YNCIOBEIE XapaKTePUCTUKU3aK0Ha
pacnpeneneHns: MaTeMaTU4YeCKOe OXHUAaHNUe, [UCIIEPCUs, aBTOKOPPEeIANNOHHAasA PyHKINS
CIIy4alHOro npornecca. CtaluoHapHble ¥ 3progudeckue CUurtasbl. CUrHaIEL C HOpMalbHbIM
3aKOHOM paclipefgeneHnsa BEPOATHOCTH MIHOBEHHBIX 3HayeHu#. CBI3b KOppeJaunuu 1
HEe3aBHCHUMOCTU BEHIOOPOK M3 HOPMaJIbHOTO CIy4daiHoro curiasna. Csisb AK® c sHepreTu4eckuM
CIIEKTPOM CJIy4alHOTr0 CUTHaJja, TeopeMa BuHepa - XuH4uuHa, UHTEPBa KOPPensauuu, Oesblii
IIyM. Y3KOIIOJIOCHBIE CIyYalHEIE ITPOLIECCH, paclpenenenue orubarolei 1 Gpassl
Y3KOIIOJIOCHOT'0 CITy4alHOro mpolecca. CIeKTpalbHO-KOPPENAINOHHBIM aHaIU3 IIPOX0XKAEHUSS
CIly4alHBIX CUTHAJIOB Yepe3 JIMHEeUHbIe

Paspen 7. OcHOBE Teopuu nepenauyu nHopmaluu. MadbopMamoHHbIe XapaKTePUCTUKH
HCTOYHUKOB HUM ¥ KaHAJIOB.DHTPOIHUS U KOTUYECTBO HHPOPMALIUK

HHpopMallnOHHbEIe XapPAKTePUCTUKU UCTOYHUKOB TUCKPETHHIX CO00eHnH. Momenu
HCTOYHHUKOB TUCKPETHHIX CO00IeHu . CBOMCTBA 9PTOAUYECKUX UCTOYHUKOB. 30BITOYHOCT U
IIPOU3BOIUTEIBHOCTh QUCKPETHOTO UCTOYHUKA. [IBOMUHBIN UCTOYHUK COOOLIEHUH.
HHpopMallnoOHHbEIe XapaKTePUCTUKY IUCKPETHHIX KaHanoB. UneanbHrle (63 moMex) u
peanbHBIE (C TOMexaMu) KaHasbl. CKOPOCTh ITepefiayy U MPOIMYCKHAs CIIOCOOHOCTh KaHala.

I BOUYHEBIN U "M-M4HBIHN" KaHall. UHpOpMalMOHHBIE XapaKTEPUCTUKH UCTOYHUKOB HETPEPHIBHAIX
coobmenni. [IuddhepeHnmanbHas SHTPOINUS. DHTPOINS PABHOMEPHOI'0 PacClpeneneHus.
DHTpOMUS rayCCOBCKOTO 6eJIoro IIyMa. JIICUIOH-9HTPOIKS He3aBUCUMBIX CO00IIeHuN. Momenu
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HeIPEePLIBHEIX KaHasloB.Mopenyu IUCKPEeTHHIX KaHamoB. CpaBHEHME IIPOIYCKHEIX CIIOCOOHOCTEH
OUCKPETHBIX ¥ HEIPEPHIBHLIX KaHamoB. TeopeMbl KopupoBaHus IlleHHOHA [71 KaHAJIOB CBS3U
6e3 moMmex u ¢ momexamu.Knaccudukaiys nCTOYHUKOB COOOIIEHNY U KaHasoB. Tpu moaxona K
ompeneneHuio MoHsATHsA “KonmuuecTBo nHGOpPManuu”: KOMOMHATOPHEIN, BEPOSITHOCTHBIM,
anroputMudeckuii. KonuuecTBo nHpopMaIliu Kak Mepa CHATON HeOIpeneleHHOCTH.
VHbopMallnoHHbEIe XapaKTePUCTUKY UCTOYHMUKOB COOOIIEHUM: SHTPOIUS - Mepa
HeoIlpeflelIeHHOCTU COCTOSHUY HCTOYHKKA COOOIIEeHN B cpefHeM. Mepa HeompeeieHHOCTH P.
Xaptnu u K. [llerHoHa. CBOMCTBA S3HTPONUHY AUCKPETHOI0 MCTOYHKKA. ATIpHOpPHas
(6e3ycnoBHas) sHTponusA. AnoctepropHas (yCI0OBHAs) SHTPOINUS JUCKPETHOTO HCTOYHUKA U ee
CBOMCTBa. MHGOPMAMOHHEIE XapaKTePUCTUKY KaHalIOB: MaKCUMaJlbHasi CKOPOCTh Ilepenadyu
rH(opMauuu (IpomycKHas CIoCOOHOCTh KaHaa), KO3pGHUIIMeHT UCII0Ib30BaHNS KaHaa.
Paspen 8. OcHoBE Teopuu 3QGEKTUBHOTO KONUPOBAHUS TUCKPETHHIX coolbienui (IC).
KomupoBanue ucrounuka JIC.

Knaccudukanus komoB. OPpheKTUBHOE ONTUMAJIbHOE KOTUPOBaHUEe KaK CII0C00 COrTacoBaHUS
MH(POPMaLMOHHBIX XapaKTEPHUCTUK UCTOYHMKA U KaHalla. KomupoBaHUe HCTOYHUKOB 6e3
MaMsTH (CUMBOJIBI COOOIIIEHHNY He3aBUCHMBI) ¥ C TIAMSIThIO0 (CUMBOJIE KOPPETHPOBAHHEIE MEXKMIY
co6oit). KomupoBanue 6e3 moTeps u ¢ motepsiMu. KogoBoe mepeBo, MpepuKCHbBIE KOIBI 1
HepaBeHCTBO KpadTa , paBHOMepPHOE KOIUPOBaHUE, CTaTUCTUYECKOEe KOOUPOBaHUE:
KopupoBaHue o Metony IllenHona-®aHo, KogupoBaHUe 10 MeTony XadMeHa, TeopeMa
[ITeHHOHA 0 KOOUPOBAHWY UCTOYHNKA HE3aBUCUMEIX COOOIIEHUH, YCIIOBUE O TUMAIbHOCTH
KozmoB. CioBapHOe KOIMpOBaHue, anropuTtM Jlemmnens - 3uBa -Benua. [TorsiTue 06
apupMeTHUYECKOM KOOUPOBaHUHU

P HOBEI TEOPHUH IIOMEX0YCTOMYHNBOT0 KONMPOBaHU. KooupoBaHre KaH Bro4YHbL
JIVHEVHBIE KOTHL.

[TprHIUIEI KOPPEKTUPYIOMIETO (IIOMEX0YCTOMYNBOI0) KOMUPOBAHUS U JeKOOUPOBAHUS C
oOHapyXkeHHEeM U UCIIPaBlIeHUeM OmKO0K. JInHelHbIe cucTeMaTudecKkue 0104YHbIe Konsl. Kop
XomMuHra. [Tpou3BoasiIni MOIKHOM, ITIOPOXKalollasd MaTpulla. IIpoBepouyHas MaTpuIla,
byHmaMeHTalIbHas MaTpulla 6J109HOT0 TMHENHOTO Koa , TOHATHE CUHPOMa U CHHIPOMHOE
meKogupoBaHue GJI0YHBEIX KOTOB.

Pasmen 10. OCHOBH TEOPHHU MTOTEHIIMATLHOM IIOMEX0YCTOMYMBOCTH IIPUEMA U ITPUHITUIIEL

OIITUMAJILHOT 0 IPHEMa TUCKPETHHIX ¥ HEITPEPLIBHEIX COOOIIEHNUHN.
CopepxkaHue U Kinaccuukalys 3afay onTuManbHoro npuéma [C. OntuMmanbHbl npuéM [IC B

KC c meTepMUHMPOBaHHOU U CTOXaCTAYECKOU CTPYKTypou. OOHapyxKeHue u pasnudenue [IC.
Kputepuu ontumanbsHoro npuéMa [1C. BalieCOBCKHUii TOAX0M K ONTHMaIbHOMY IIPHEMY .
AnpropHas ¥ anocTepuopHas BePOSITHOCTH, CPEJHUN PHUCK U OTHOIIEHWE ITPaBOonofo0us
TUIOTE3 IprueMa. AITOPUTMEL paboTH U CTPYKTYPHBEIE CXEMBI OIITHUMaIbHEIX TpHEMHUKOB [IC B
rayccoBckoM KC. Cunrte3 KorepeHTHOT0 femonynsatopa [IC Ha ¢hone ABI'TI. CornacoBaHHas
¢bunbTpauys GUHUTHBEIX BO BpEMEHH CUTHAJIOB. UMIy/IbCHas XapaKTepPUCTHKA U IlepefaToyHast
(GYHKILKS COTJIaCOBAHHOTO (UIIBTPA.

O61masi TPYA0EMKOCTb OUCIUTTITAHEL
108 gac(oB), 3 3ET
dopMa MpPoMexKyTOYHOM aTTeCTalluN

3auert. Kypcosas paboTa
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b1.B.11 ITu¢gposasi 06pabomka cu2Hanos

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpemomaBanus quCHUIIINHEL «[{udpoBast 06paboTKa CUTHAJIOB» SIBISETCS:
nmpuobpeTeHre 6a30BHIX 3HAHUY ¥ HABLIKOB B 00J1acTH IIM(PPOBO 00paboTKH
cursanos (LIOC).

MecTo pucuuniavHsl B CTpykType OII1

HOucuunnuHa «lIudpoBas obpaboTka curHamoB» B1.B.11 gBnsieTcsd OUCHUIIIAHOU
yactu, popMupyeMod yyacTHHKaMu 00pa3oBaTeIbHBIX OTHOIIeHUM 010Ka 1 yueOHOTO
nJjlaHa MOATOTOBKM OakKanlaBpuaTa mo HampaBneHuio «11.03.01 PaguoTexHuka».
W3yuenue pucuunnuubl «lludppoBas oOpaboTka cUTHAIOB» ONUpaeTCs Ha 3HAHUU
mucrunuH(s) «MHPopMaTrKa»; «Teopus 3NeKTPUUECKUX Lemei».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- Cnoco0eH TpUMEHSITb METOMH ITOMCKA, XpaHeHus1, 00pad0TKM, aHaIu3a U IPeICTaBlIeHUs B
TpebyeMoM popmaTe nHPOPMAIMK U3 PAa3TUUHLIX UICTOYHUKOB 1 0a3 JaHHLIX, COOMoaas mpu
3TOM OCHOBHEIE TpeboBaHUS WHGOPMannoHHOM 6e3omacHocTu (OITK-3)

- Cioco0eH BBITIOJIHATh MaTeEMaTHUYECKOE MOENTMPOBaHe 00BEKTOB U ITPOLIECCOB 10 TUIIOBHIM
MEeTOMKaM, B TOM YHCJIe C UCIIOJIb30BaHNEM CTaHOAPTHHIX TaKEeTOB IMPUKIATHBIX IIPOIPaMM
(TIK-1)

CopepxkaHue OUCIUTIIMHEL

P 1. BBegenue B

OCHOBHBIE TUIIH CUTHaI0B. HopMupoBaHue BpeMeHU. TUIIOBEIE MUCKPETHEIE CUTHAIIHL.
HopmupoBanue yacToTsl. OCHOBHAS monoca 4actoT. O6o0menHas cxema [10C

P 2. MaTeMaTu4yeck MM CaHU BO BPEMEHHOU TH

Omnpenenenue u cBorictBa JINC. UMnynbcHas xapakTtepuctuka (UX). Popmyra CBepTKHU.
PasnocTtHOoe ypaBHeHue (PY). PekypcuBHble u HepeKypcusHbe JIIC. KUX u BUX JINIC.
OmnpeperneHue U epBbIM KpUTEpUM ycTouunuBocTu JIIIC

Paspmen 3. MateMaTtudyeckoe onucanue JIJIC B z-061acTH

Omnpepenenue u cBoiicTBa Z-npeobpa3oBanus. COOTHOIIEHWE MEXKY P- U Z-TIJIOCKOCTSIMHU.
Brruucnenue obpaTtHoro Z-mpeobpa3oBanus. [lepegaToyHast QyHKIUS U ee PAa3HOBUOHOCTH.
CBs3b ¢ PY. Bropoi KkpuTepuil yCTOMYNBOCTU

Paspmen 4. MaTeMaTtudeckoe onucanue JITIC B 4aCTOTHOU 00JaCTH

YacTtoTHasg xapakTepuctuka. CBs3b C nepepatounor pyskuuen. A9X, ®UX u ux CBOUCTBa.
Pacuet 1 aganmu3 AYX u ®4X

Pazpen 5. Ctpykrypel JITIC
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OmnpepneneHue CTPYKTYphl. CBA3b C BUAOM NepefaToyHou ¢GyHKIMKA. OCHOBHBEIE Pa3HOBUTHOCTH
CTPYKTYp

Paspen 6. [Tudposkie puabTpel (11D

Omnpenenenue u Knaccudukaius [I®. Itanbl mMpoeKTUPOBaHUSA. 3afgaHue TpedoBanui K AUX.
KUX-bpunstps ¢ nuaenor ®YX. Cuate3 KUX-QunbTpoB: METOA OKOH; METO HaUydIlen
PaBHOMEPHOM (4eOrIeBcKoM) annpokcuMaluu. Cuate3s BUX-punbTpoB: MeToq
WHBapuaHTHOCTU UX; MeTon OunuHenHOro Z-mpeodpa3oBanusi. AHanmu3 xapakTepuctuk KUX- u
BUX-punbrpoB

Paspen 7. Onucanue OUCKPETHBIX CUTHAJIOB B YaCTOTHOW 00/1aCTH

CrekTpasbHas MIOTHOCTh U ee CBOMCTBA. CBSA3b CIIEKTPAJIbHBIX IJIOTHOCTENW AUCKPETHOTO U
aHaJIor0BOr0 CUTHaoB. Onepauuy CO CIEKTPaIbHOM MIIOTHOCTHIO

Paszpen 8. [IuckpeTHoe npeobpa3oBanne ®ypre (II1P)

[T1® nmeproguyeCcKUX ¥ KOHEYHBIX ITOCIenoBaTenbHoCcTe. CBoucTBa 11O

Paszgen 9. BricTpoe npeobpa3oBanne Pypre (BI1O)

OueHka BeruncauTenbHou cinoxHOCTU 11O, Anroput™m BII® Kynu-Trioku. Oreska
BHIYMCNIUTENBHOU CcNI0XKHOCTU BII®. Hauanbuele ycnoBus BI1®. Brictpoe Beiuucienue OIIIO
P 1 KThl KBAHTOBAaHMA B IN(MPOBBIX CUCTEMAX C PUKCUPOBAHHOW TOYKOW
WcTounuky omubOK KBaHTOBaHUS. IbGIEKTH KBaHTOBaHUS: 11yM ALITT; cOGCTBEHHBIH LIyM
1GbPOBOM CUCTEMEI; OMOKYM KBAaHTOBAHUS KO3GhGUIIMEHTOB ITepefaTOuYHON QYHKINY; OMINOKI
[IEPeIoIHEHN S CYMMaTOPOB

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
288 gac(os), 8 3ET
dopma IpOMEXYTOUHOU aTTeCTallu

DK3aMeH

b1.B.12 TexHuueckas 31eKmpooduHamMuKa

Llenu 0CBOEHMS TUCHUIIINHEL

[lenpio mpenofaBaHus OUCLUIIIUHEL « TeXHUYecKas 9JIeKTPONUHAMUKa» SIBJISETCS:

M3ydyeHne OCHOBHBEIX 3aKOHOB TEOPUM 3JIEKTPOMarHUTHOTO T10J1s, CII0COO0B
pelIeHns: CUCTEMBl ypaBHeHUN MakcBela, UCClefoBaHNe SBJIEHUY, BOSHUKAIOIINUX IPH
pacIpoCTpaHeHUH 3JIEKTPOMArHUTHHIX BOJIH B CBOOOAHOM ITPOCTPAHCTBE U PA3/TUYHBIX
HanpaBIsSoLUX CUCTEMax U pa3BUTHE Y CTyJeHTOB KaUeCTBEHHO HOBOT'O 3HAHUS 00
OKpYZKaloIlleM MHUpE, MTO3BOJISIONIEr0 TOHUMATh IIPUPOAY ITPOUCXOIAIINX
371eKTPOMArHUTHHIX SIBJICHUU U aBaTh UM 00bEKTUBHYIO OIIEHKY.

MecTo pucuuniuse B CTpykType OI1

[IucuunnuHaa «TexHHYecKas 3eKTpoauHaMmuKa» B1.B.12 sdBnsieTcad OUCIUIIINHOU
yacTtu, popMupyeMou ydacTHUKaMu 00pa3oBaTeIbHEIX OTHOILIeHU 010Ka 1 yueOHOTO
IJjlaHa MOATOTOBKM OakKallaBpuaTra mo HampaBneHuio «11.03.01 PaguoTexHuKa».
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I/I3yquI/Ie OUCIUIIINHE «TexHu4ecKas JJIEKTPOONHaMHKa» OIINPaeTCs Ha 3HAHUHU
OuCIUIIINH(BI) «BrICIas MaTeMaTuka»; «®u3mka».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- Cnoco0eH UCIIOIb30BaTh IOJI0KEHUS, 3aKOHBEI U METOABI €CTECTBEHHBIX HayK U MaTeMaTUKHU
O pelleHud 3afay nHxKeHepHoU gesaTenbHOCTH (OIIK-1)

- Cioco0eH BBITIONIHATh MaTeEMaTUUYECKOEe MOENIMPOBaHe 00BEKTOB U ITPOLIECCOB 10 TUIIOBHIM
MeTOOYKaM, B TOM 4YMCJie C UCII0JIb30BaHNEM CTaHOAPTHBIX ITaKEeTOB IPUKIIaTHBIX TPOTPaMM
(TIK-1)

- Cioco0eH BHITIONIHATh PaCyeT U MPOEKTUPOBaHUE HeTajled, Y37I0B U YCTPOMCTB
PagnuoOTeXHUYECKUX CHCTEM B COOTBETCTBUYU C TEXHUYECKUM 3alaHUEeM C HCII0Ib30BaHUEM
CpedcTB aBTOMaTu3auuu npoektupoBanus (I1K-3)

CopepxkaHue OUCIUTIINHEL

Pazgen 1. Beegenne. UCTOUHUKY M BEKTODHL 31€KTPOMArHUTHOTO OIS
MecTo ¥ Ha3HAUYEHHEe OUCHUIIIMHEL. BEKTOPH 97IEKTPOMArHUTHOTO 1MoJjist. CBOOOOHEIE U

CBSI3aHHBIE 3apsabl. TOKM IPOBOJUMOCTHU M IlepeHoca. [IT0THOCTH 3apsiga U TOKa.
ONMeKTpPOMarHUTHEIE TapaMeTpkl cpefdsl. Knaccudukanus cpeq.

P 2 BHeHNS MakcB ['paHUYHEL BUS. DHEPreTUYeCKUNU HC OMII
YpaBHeHus MakcBenia B UHTeTrpaabHOU U guddepeHinanbHON hopMax. 3aKOH COXpaHEHUS
3apsfa U ypaBHEHUEe HellpephlBHOCTU. CTOPOHHME UCTOUHUKY. MOHOXpoMaTruyeckoe OMII.
KommnekcHas gusneKTpruiecKas IPOHUIIaeMOCThb Cpedbl. [ paHUYHEBIE YCIIOBUS OIS
KacaTeJIbHbIX ¥ HOPMaJIbHBIX COCTABIISIONINX BEKTOPOB 3JIEKTPOMArHUTHOTO MOJIS [JIs 00IIero
CIy4asl ¥ Ha ufeasibHO IIPOBOASIIEH TOBEePXHOCTH. DHepreTudeckuil 6ananc IMII. Teopema
Ymoga-IloiHTHHTa.

Pazpen 3. MeTonsl pellleHNs YpaBHeHU MakcBeia

OpHOpOmHas ¥ HEOMHOPOAHAs CucTeMa ypaBHeHUN Makcpesna. ODHOPOOHOE U HEOTHOPOOHOE
BOJIHOBOE ypaBHeHUe. ENMHCTBEHHOCTD pelleHnsa. CKansgpHbIM U BEeKTOPHBIY TOTEHLIKAA.
BryTpeHHAq U BHelIHAA 3afavya. Oynkiusa ['puHa.

Paspen 4. Vi3anyyeHue 371eKTPOMArHUTHEIX BOJIH (OMB).

OnemeHTapHBIe U3ny4datenu. [Jumnons ['epra, ero OMII B OnuxkHel U fanbHeN 30HaxX. BoHOBOM
XapakTep pelleHus. [luarpaMMa HalpaBIeHHOCTH. MOITHOCTD U COIIPOTUBIIEHUE U3TTyYEHUS.
Pasgen 5. [110cKre BONIHBEL B OMHOPOOHOW U30TPOIMHOU Cpene.

[ToHsiTHE O JTOKAIbHO IIJIOCKOX BOMNHE. J[IleKapToBa CUCTeMa KOOPAUHAT A/ €€ OMUCaHUS.
[Tmockast BonHa B cpefie ¢ moTepsiMu. KoahpuiimeHT 3aTyxaHus U pacrnpocTpanenus. [Tmockas
BOJTHA B PeabHOM OU3JIEKTPUKE U NMPOBOOHUKE. [IpubnukeHHOe TPaHUYHOE YCIIOBUE
JleontoBuua-Illykuna. [ToBepxHOCTHBIN 3¢ deKT. [Tonsgpusalius MI0CKuX BojaH. HamoxeHnue
I0CKUX BoJH. KoadduimeHT oTpaxkenus, KoahhuineHT 6eryiel U cTosiuell BOJHHL. I11ockas
BOJIHA B IIPOM3BOJIbHOM CUCTEME KOOPAUHAT. BOTHOBOM BEKTOP.

P BonHOBEIE dBII€HUA Ha TPAHU

3akonsl CHennmuyca. KoahhuuueHTs 0TpaxkeHus 1 MPOX0KAeHUs. JdBIeHNe ITOTHOTO
BHYTPEHHET0 OTpaXkKeHus U ero MpaKTUYeCcKoe KUCrob3oBaHue. KoahdunuenTter Openens ons
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Pas3NuYHLIX MONAPHA3aIlui BOJIHEL. YTron bpioocTepa

Paspmen 7. HanpaBndmoIiye CUCTEMEL ¥ HalPaBIsgeMbIe BOTHEL

THUIIB HallpaBNIAWIIUX CUCTEM U HallpaBiseMblx BoIH. Bonubl knaccoB T, E u H. CTpykTypa u
cBoiictBa OMII B BonmHOBOmax. Kputudeckas 4actoTa. PexkuMel mmojielt B BonHOBomax. ®a3oBas u
rpynmnoBasi CKOpocTu. [IpsMoyronbHEIE BOTHOBOALL. PellleHre BOTHOBEIX YPaBHEHUN AJIS
MIPOAOJIBHEIX COCTaBNAIOLIMX MoJiel KnaccoB E u H. [lepemaBaemMas MOITHOCTE U 3aTyXaHUeE
OCHOBHOM BOJIHBL. DJIEMEHTH BO30yXKIeHHUs, BLIOOpP pa3MepoB ITONEPEeYHOro CeueHus, CTPYKTypa
[I0JIel BBICIIKX TUIIOB. KpyT/IBIM BOJTHOBOM, CTPYKTypa I0JIel, IpuMeHeHue psifa BOJIH B
TeXHUKe CBg3U. KoakcuanbHBEIY BOJIHOBOM, CTPYKTYpa M0JId BOIHE Kjlacca T, ycioBue
OIHOBOJTHOBOT'O pPexXKMa, BOITHOBOE COMPOTHBIIEHNE, UCIIONIh30BaHUE B TEXHUKE CBS3M.
[TormocKOBEIE TMHUH, CTPYKTypa I0JIsI, BEIOOP MOIIEPEeYHEIX pa3MepPoB. MUKPOIIOIOCKOBHIE
nvHuM. JINHWY nlepefayy ONTUYECKOr0 JUala30Ha - CBETOBOMLL. 3aTyXaHue BOJIH B CBETOBOHAX.
[ucrnepcruoHHbIE NCKaXKEHNS.

Paspen 8. O6beMHbBIE PE30HATOPHI

BonroBomHbIe pe30oHaTOPHL. CTOAYas BOJIHA B BOIHOBOJE U €€ CTPYKTypa. KoakcuanbHBIN U
ITOJIOCKOBHIM PE30HATOPHI C YKOPAYUBaIOIIel eMKOCThI0. Bo30yXkmeHre pe30HaTOPOB.
YacToTHas XapaKTepPUCTHUKA, HarpyKeHHas, COOCTBEHHAs ¥ BHEITHSST JOOPOTHOCTH.

P HHOCTH IPOEKTHUPOBAHUSA CUCTEM C M3NVYATEeIIMHU

H3ny4yeHue sneMeHTapHLIX U3NIydaTesel. BiusHue u3nydyeHus Ha 371IeMeHTH cxeM. Pa3Bsa3ka
110 HAllpPaBI€HHOCTH.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
144 gac(oB), 4 3ET
dopma IpOMEXYTOUHOU aTTeCTallu

DK3aMeH

b1.B.13 O6pabomka cuzHaio8 8 paduomexHuyecKux cucmemax

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio mpenonaBaHus OUCHUIIUHE «O0pab0TKa CUTHAJIOB B PAJUOTEXHUYECKUX
CUCTeMax» SIBJISIETCS:

TeopeTuYecKas ¥ MpaKTUYecKas MOATOTOBKA CTYy[eHTOB Pagi0TEeXHUYECKUX
CIIelIMaJIbHOCTEM 110 OCHOBHEIM HaIllPaBIE€HUSAM MaTeMaTUYE€CKOU TEOPUHN
papuoTexHudeckux cucteM (PTC): Teopun crnydarHBIX BEJIMYUH U IIPOLECCOB; MOAEIIM
CUTHAJIOB ¥ IIOM€eX B PagUOTEXHUYECKUX CUCTEMAX; OCHOBaM TEOPUHU Pa3NIndeHus],
oOHapyKeHUS U OLIEeHWBAHUS ITapaMeTPOB CUTHAJIOB; CTPYKTYpaM OTITHMaIbHbIX
oOHapyXKuUTeNen, pa3IuyuTese u UX Ka4ueCTBEHHBIM IT0Ka3aTeIsIM; OCHOBaM
CTAaTUCTUYECKOU TEOPUM U3MEPEHHUS ITapaMeTPOB CUTHAJIOB PAAUOTEXHUYECKUX CUCTEM;
pa3pelieHnio CUTHAJIOB; CJI0KHBIM CUTHaIaM

MecTo pucuuniavHel B CTpykType OI1
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IOucnunmrHa «O0paboTKa CUTHAJIOB B PaAUOTeXHUYECKUX cucTteMax» b1.B.13 sBnsiercs
OUCIUIIINHON YacTH, GOPMUPYyEMOM y4aCTHUKaMu 00pa30BaTeIbHBIX OTHOILIEHUN O10Ka
1 yuyebHOTro mnaHa NOATOTOBKM OaKalaBpuaTa IO HampaBiaeHuio «11.03.01
PapmoTtexnuka». M3ydeHue gucuuniauHbel «O6pab0TKa CUTHAJIOB B PagAOTEXHUYECKUX
CHUCTeMax» OIMpAeTCs Ha 3HAHWU OUCHUIIIUH(BI) «Briciias MaTeMaTuka»; «Teopus
BEPOSITHOCTEM M MaTeMaTH4eCKas CTaTUCTUKa».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBUET ¢ PTOC:

- Crioco0GeH UCIONIb30BaTh MOJI0KEHUS, 3aKOHEI 1 METOIBl €CTECTBEHHBIX HayK U MaTeMaTUKU

O pelleHud 3afay nHxKeHepHoU gesaTenbHOCTH (OITK-1)

- CriocoGeH caMOCTOSITeIbHO IPOBOOUTE 9KCIIePUMEHTaIbHEIE UCCIENOBaHUS U UCIIOJIb30BaTh
OCHOBHBIE ITpHEeMEBI 00pab0TKY U NIpefCcTaBIeHUS MONy4YeHHEIX faHHbIX (OITK-2)

- Crioco0GeH peanru30BLIBaTh IPOTrPAMMEI S3KCIIepUMEHTAIbHBIX NCCIeOBAHUM, BKITI0Yasi BEIOOD
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

CopepxkaHue OUCIUTIINHEL

Pasmen 1. Beegenune

3afava mpreMa CUTHAJIOB ¥ €€ OCHOBHBEIE 9JIEMEHTHI: COOBITHS, CUTHAJIHI, HAOTIOIeHUS |
pemtenusi. OCHOBHBIE 9JIEMEHTH aHA/IM3a U CHHTe3a aJIrOPUTMOB 00paboTKM: MOfIeIb, KPUTEPUM
OTITUMAaJIbHOCTH, METO[ aHaln3a U CUHTEe3a

Paspmen 2. MeTonw ONMCAHUSA CUTHATIOB B IIOMEX

OCHOBHBIE XapaKTEePUCTUKN OOHOMEPHEBIX CIIy4alHbIX BeJIuYuH. OCHOBHEIE MOMIEJIbHBIE
pacmpeneneHus BEPOITHOCTU. XapaKTePUCTUKH IeTePMUHUPOBaHHBIX CUTHaJOB. [IpocTpaHcTBa
curHanoB. CKansgpHOe Mpou3BefieHre BEKTOPOB. [IpeficTaBieHusI N-MEPHBIX BEKTOPOB.
IuckpeTHOe Tpeobpa3oBanue ®ypre. OCHOBHBEIE XapPAKTEPUCTUKKM COBOKYITHOCTH CITy4alHbIX
BEeJIMYYH. YCIIOBHEIE pacIlipefieNieHus.

Pazpen 3. CnyyaliHbBle IPOLIECCHL M UX ONKCAHKE

CX0omuMOCTbD IIOCTIef0BaTEIbHOCTY CTy4alHBIX BeIMUuH. OpTOroHabHbEIE PAa3/I0KEeHUs
cnydatiHoro npoiiecca. [Ipeobpa3oBanue KapyHeHna-JIosBa. Knaccudukauus ciydaiiHbIX
IpoIeccoB. [JuHaMU4YeCKre MOOENN CIydyalHbIX IIPOIeCcCcoB. [Ipoueccs aBToperpeccuu u
CKOJIb35I1LIeT0 cpeaHero. MOMeHTHOKYMYJISHTHOE ONMCaHue CIydYalHbIX BEeJIMYKH U IIPOIECCOB
Pasmen 4. CieKTpanbHBIM aHAIA3

CrekTpHl ¥ MONMUCIEKTPH. KencTpanbHbIM aHanu3. Mogenu B3aUMOIEICTBUS CUTHAIIOB 1
IIoMeX: U TUBHOMYJIbTUIIINKAaTUBHOE B3auMOeUCTBUEe. [JuHAMIUYeCKe MOLeNlu. YpaBHEHUS
COCTOSIHMS ¥ HaOII0IeHnsI

Paspen 5. CtaTuctuyeckas Teopusi 00HAPYKEHUS U Pa3auYeHUs] CUTHAJIOB

®opMynupOBKaA 3afjayd ONTUMAJIbHOTO OOHApPYyXKeHUs U pa3nuyeHus. OCHOBHBIE 3JIEMEHTHI
3aayy 00HApPyKEeHHUS U YCIOBHOIKCTPEeMAJIbHBIe KPUTEPUM 00HaPYKEHUS

P DYHKITMSA IPABOOI WS U QTHOIIIeHWe TPaBOoNn usg

Paboune xapakKTepUCTUKH 0OHAPYKEHUs U XapaKTePUCTUKH 0OHAPYKEeHUs CUTHAJIOB Ha (oHe
nomex. [ledmekunsa pemaniel CTaTUCTUKY U OTHOLIEHNE CUTHAJI/IIYM Ha BEIXOZE

Paspen 7. ['ayCCOBCKOE ¥ HErayCCOBCKOe paclipeneieHns

63




OOHapyXeHMe COBUTa U U3MeHeHUsI MaciiTada rayCCOBCKOT0 pacrpefeieHus. 3afada
OINITHMAJIbHOTO Pa3HECEHUS B CUCTEME CBSI3U UJIM ONTUMAJIbHOW SHEePruu B UMIynbce. O0uas
3afaya pa3nuyeHrs MHOTOMEPHHIX rayCCOBCKUX pacupeneneHuii. OOHapyXeHNe N3MeHeHUs
Macurraba SKCIIOHEHIIMATBHOTO U PeIeeBCKOTo pacnpenenenuii. O6HapyXKeHUe U3MeHeHUs
IlapaMeTpa pacupepneneHus [lyaccona

Paspen 8. Pa3nuyeHue HErayCCOBKUX pacIpegeleHni

Pa3nuuenue HErayCCOBCKUX pacIpefelleHui: TIOTHOPMAIbHOT0 U 9KCIIOHEHIIMAIbHOI0,
9KCIIOHEHIIMANIBHOIO U pelleeBCKOro. Pa3nuuenue OByX paclpefelleHul U3 CeMenucTBa
BeiiOynna. OOHapyKeHHe 1 pa3NuieHre KBa3uAeTepPMUHNPOBaHHBIX CUTHAJIOB

Pasgen 9. OuenuBaHue TapaMeTPOB U QUIbTPAINS CUTHATIOB PaIUOTEXHUYECKHUX CUCTEM
[TocTaHOBKa 3afayun OlleHUBaHUS U HUIbTpanuu cCUrHaaoB. OCHOBHBIE 37IEMEHTHl 3afjaun
OLleHUBaHUS. TeopeMa OPTOTOHAIBHOTO IPOEUPOBaHUS B N-MEePHOM IIPOCTPaHCTBe. JInHelHas
GuIbTPaLUXs 10 MUHUMYMY CpeJHero KBagpaTa omubku. JInHelHasa GuiabTpanus 1o
MaKCHMyMy OTHOLIEHUS CUTHAJI/IIyM.

Pa3pen 10. MeTtonsl GUnbTpanuu

Qunstp Hopca u cornacoBaHHbIHM GubTp. JInHeHAS GUIbTpaNus 10 MUHUMYMY CPEIHET0
KBagpaTa ounbku. ®unbTp Bunepa. PekyppenTtHas ¢unbTpanus. Jiuneinsi opunbtp Kanmana.
QunbTpanus no MeTOoy HauMeHbIINX KBagpaToB. OnleHuBaHNE U PUIBTPALUS 10 METOLY
MaKCHMaJIbHOTO IpaBpononobusi. baiecoBckas pumbTpanus. MeTons HeJTMHENHOM
¢unbTpauuu. CToxacTudecKas alnpoKCAMAaIus

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
144 gac(oB), 4 3ET
dopma IpOMEXYTOUHOU aTTeCTallu

DK3aMeH

B1.B.14 IIpumeHeHue MUKPONPoOueccopos 8 paduomexHu4yeckux cucmemax

Llenu 0CBOEHMS TUCHUIIINHEL

Llenbio mpenonaBaHus OUCHUIIIAHE «[I[pyMeHeHre MUKPOIIPOLIECCOPOB B
PaIMOTEXHUYECKHUX CUCTEMax» SIBIISIETCS:

M3y4eHNe METOMIOB aHalIn3a U CUHTe3a HU(PPOBHIX YCTPOUCTB U
MHKPOIIPOIIECCOPOB C UCIIOIb30BAHNEM COBPEMEHHEIX CPEICTB KOMIILIOTEPHOTO
MOOEeNUPOBaHUS O HallbHEUIIEero UCIOIb30BaHUs B PAAUOTEXHUYECKUX CUCTEMAX.

Mecto pucuuniuse B CTpykType OI1

HucuunnuHa «IlpuMeHeHUEe MUKDPOIPOLECCOPOB B PATUOTEXHUYECKUX
cucteMax» b1.B.14 saBnseTcs OUCLHUIMIXHOKW 4YacTH, GOPMUPYyeMOW y4aCTHHUKaAMU
o0pa30BaTeNbHLIX OTHOIIEHUH 0j10Ka 1 y4eOHOro IjlaHa MOATr0TOBKY OaKajlaBpuaTa I10
HanpasieHuo «11.03.01 Paguorexnvka». HM3ydeHue pucuuniuHel «[IpuMeHeHue
MUKPOIIPOLIECCOPOB B PagUOTEXHUYECKUX CUCTeMax» OINHUpaeTCs Ha 3HaHUU
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ouciuiinH(el) «MHpOpMaTuKa»; «Teopus 2JIEeKTPUUECKUX Lemem».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINAX KOMIIETEHITIN:
B cootBeTctBHu ¢ PTOC:

- Crioco6GeH BHIIONHATh MaTeMaTHYECKOe MOIeTMPOBaHe 00beKTOB U MTPOIIECCOB 10 TUIIOBHIM
MeTO[MKaM, B TOM YMCJIe C UCIIOJIb30BaHNEM CTaHOAPTHHIX IaKeTOB IPUKIAJHBIX IPOrPaMM
(TTK-1)

- CriocoGeH BHIIONHATH pacyeT U MPOEKTUPOBaHKe JieTajiel, y3/I0B U YCTPOUCTB
PafUOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aflaHUEM C MCIIOIb30BaHNEM
CpencTB aBTOMaTu3anuu rnpoektupoBanusd (I1K-3)

CopepxkaHue OUCIUIIINHEI

Pa3pen 1. BReeHre B DUCHUNINHY
Omnpepenenye u Kiaccuprkanus HAQPOBEIX YCTPOUCTB. BBeeHue B mpobieMaTuKy

IPOEKTUPOBaHUS IUGPOBHIX YCTPoCTB. OOIINe CBeleHHs 0 MUKPOIIPOIleccopax.

Pasmen 2. KomGrHaImoHHbIE IH(POBEIE YCTPOKCTBA

BBepneHue B npobneMaTuky npoekTupoBanus KIIY. MaxkopuTtapHble 3JIeMEHTH KOHTPOJIA.
Munumuzauus KLY Ha mpuMepe MaxKopUTapHOTo 37eMeHTa. CHHTe3 IBOMYHOTO IMH(ppaTopa 1
nemrdpatopa. CyMMaTOpEl. MyTbTUIINIEKCOPEL U IEMYIBTUIINIEKCOPHL. [ToHATHE "COCTI3aHUS
CUT'HAJIOB".

Pasgen 3. [locnenoBaTenbHbIE IHUGPOBLIE YCTPOUCTBA

OnpeneneHus u Kiaccupukauus TPpUrrepoB. CXeMOTeXHUKa TPUTTEPHBIX yCTPOUCTB (RS-, D-, T-
Tpurrepsl). OmpeneneHue perucTpoB. [Ipeobpa3oBanus B peructpax. CUHTE3 PETUCTPA HaMITH
¥ PerucTpa COBUTA.

P 4, ITporpaMMUPYEMEL TUYecKre HHTerpaabHule cxeMsl (ITJIA

Knaccudukanusa [1JIMC. A3rk nporpaMmMmupoBanus Verilog ois curtesa LY xHa ITJIUC.
[TpumuTus u 6ubIUOTEUHBIE MOAYH si3biKa Verilog. [Tpumeps! mpoekTupoBanus LY Ha
[TJINC.

P Ve MPUHIIAIE opranu3anmy MI1

Ompenenenre, CTPYKTYpa U MPUHIMI PaO0Th MUKPOIPolieccopHOy cucteMel (MIIC). AmpecHbIi
MIPUHIUI XpaHeHus: u 06paboTku nHbopMalmu. [apBapacKas u [IpUHCTOHCKAs apXUTEKTypa
MIIC.

Pasmen 6. O6mmue npuHIUIE paboTel MII

CTpyKTypHas cxeMa, Ha3Ha4eHUe U B3auMoeicTBIe 0JI0KOB MUKPOIpolieccopoB (MIT):
CHUCTEMHBIM KOHTPOJIIED, IIUHHBIN (opMHUPOBaTENb, OybepHbIH peructp, uHTepdeic, crrocoow!
agpecanuy, npuHimn pabotsl MII. CoBpeMeHHBIE TEXHOJIOTHH IIPOrpaMMUPOoBaHus. [IpuMeps
IIpOrpaMMUpOBaHUA.

Pazpen 7. [TorsaTtue 0 BCTpoeHHBIX MIIC (MUKDPOKOHTPOIIEPHI)

O61ue cBemeHust 0 MUKPOKOHTpomepax (MK). TlepcriekTuBh npuMeHnenuss MK mist
obeclieyeHnsI KaueCTBa CBI3U U pacuImpeHns QyHKIMOHAIbHEIX BO3MOXKHOCTEN CPEICTB CBSI3U
(uucdpoBast punbTpanus , aBTOMaTHU3aUKSA KOHTPOJISA U YIIPaBlieHNsS TEXHUUECKUMHU CpeiCTBaMHU
pPaauoCBsI3n).

65




OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
180 gac(oB), 5 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

JK3aMeH

b1.B.15 OcHoebl paduo10Kkauuu u paduoHasuz2auuu

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpenofaBaHnus AUCHUIIAHEL « OCHOBEL pafAu0JIOKallUi U pafuOHaBUT Al »
SIBJISIETCH:

Llenbio mpenofgaBalus OUCHUIIUHLL « OCHOBEL pafAu0JIOKalli U PafuOHaBUTAlIUN»
SIBJSIETCS YriyOieHue TeopeTU4eCKoN U TEXHUUECKOW MOATOTOBKY OaKaiaBpoB
Hanpasnenui 11.03.01 npodung «PagruoTexHUUYeCKHe CUCTEMBI» B 001aCTH
pafuoIoKalvy U pafuoHaBUTalUH.

MecTo pucuuniavHel B CTpykType OII1

Hucuunnuaa «OCHOBH paguooKanuu u paguoHaBuranuu» B51.B.[1B.04.01 apnsgercs
OUCLUIIIMHON 1O BBIOOPY 4YacTh, popMupyemas ydacTHUKaMu oOpa3oBaTeIbHHIX
oTHoleHu# Omoka 1 yuyeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HaIlpaBJIEHUIO
«11.03.01 Paguorexuuka». MCXOOHBINM ypOBEHb 3HAHUU M YMEHUU, KOTOPBIMHU AOJIKEH
o6namaThk CTYOEHT, MPUCTYNAs K MU3YYEHUIO MAHHOU OUCIUIJIMHEIL, ONpenessieTcs
NU3y4YeHHUEM TAaKHUX OUCHUIINIKNH, Kak «AHTeHHO-QpUOEepHHE
yCTpOHCTBa»; «MaTeMaTH4YeCKHe METOObl B TEOPUU pPagUOTEXHUYECKUX
cucteM»; «Teopus 3IeKTPUUECKOM CBsI3u»; «[IudpoBas o6paboTKa CUTHAIOB.

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpomecc u3yueHus: UCIUIIIMHE HallpaBieH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIINH:
B cootBeTctBHE ¢ PTOC:

- Crioco6GeH UCIOIb30BaTh MOJI0XKEHUS, 3aKOHEl 1 METOIbl €CTECTBEHHBIX HayK X MaTeMaTUKHU
O pellleHus 3afay nHxkeHepHoU mesatenbHOCTH (OITK-1)

- Cioco0eH BBITIOJIHSATh MaTeEMaTHYECKOe MOENTMPOBaHre 00BEKTOB U ITPOLIECCOB 10 TUIIOBHIM
MEeTO[MKaM, B TOM YHCJIe C UCIIOJIb30BaHNEM CTaHOAPTHHIX MTAaKeTOB IMPUKIATHBIX IIPOrPaMM
(TIK-1)

- Cioco0eH peann30BLIBaTh MPOrPaMMbl 9KCIIEPUMEHTAIBHBEIX UCCIeIOBAHUM, BKITI0OUasi BEIOOD
TEXHUYECKHUX CPefCTB 1 00paboTKy pe3ynbTaToB (I1K-2)
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CopepxkaHue OUCIUIIINHEI

Paspen 1. Beenenue

du3nyecKre OCHOBE Paf0JIOKalMY U pafroHaBuranuu. CTpyKTypa paguoIOKaIliOHHOI0
KaHasa. OCHOBHEIE TaKTUYECKUE U TEXHUYECKHUE XapaKTEPUCTUKU CUCTEM

Paszgen 2. Teopus paguoI0KalMOHHOI0 00HADPYKEHUS CUTHATIOB

CraTtucTuyeckre Kputepuu oOHapyxKeHus. CTPyKTypa ONTUMaJIbHBIX 00HAPYKHUTEel.
Koppensunonusii 06HapyxuTenb. OOHAPYKHUTENb C COTIacoBaHHEIM (punbTpoM. OOHapyKeH1e
pagyocUrHasa ¢ HeU3BeCTHOU HadanbHOU pa30i U GIyKTyUpyIolleld aMILIATYOMU.
OOHapyXkeHMe KOTePeHTHOM ¥ HEKOTePEHTHOM NauykKy pafioNMITyJIbCOB.

Pa3pen 3. MeTonb!l ¥ YCTPOWCTBa U3MEPEHUT KOOPOUHAT

MeTopsl u3MepeHus AaJlbHOCTU, CKOPOCTH U YIJIOBBIX KOOPAUHAT. Teopus ONTUMAaIbHOIO
oueHuBaHUs. Hecnepsmye u crnepsiive u3aMeputenu. UMIyabsCHBIA METON U3MEPEHUS
panbHOCTU. a30BhIlM M YaCTOTHBIM METOIbl U3MEPEHUS JalbHOCTU. [[ONIIEPOBCKUE CUCTEMEL
M3MepeHUs CKOPOCTH U YTJI0B. AMIIUTYAHEIE U (pa30BEle U3MEPUTENHN YTTIOBBIX KOOPAWHAT.
da3upoBaHHbIE aHTeHHbIE pelneTku. CHHTe3upoBaHHBE anepTyprl. PJIC 60koBoro o630pa.
Pazgen 4. MeTobl pagliOHABUTAIIAN

Hasurauuonsusy napameTp. JIMHUY U IOBEPXHOCTU IIOJIOXKEHUS. YTIIOMEePHBEIA METOf,.
[ansHOMepHBIY MeTof. Pa3HOCTHO-HaTbHOMEPHBINM MeTOH. [[0yiepoBCKUue MeTOAE!
papuoHaBuranuy. CyTHUKOBEE pafOHABUTALIUOHHEIE CUCTEMEL

OO1m1ast TPYAO0EMKOCTD OUCHUTIINHEL
144 gac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

9k3ameH. Kypcoasi paboTa

B1.B.16 IIpoekmupoeaHue ynpasasilouiux paduomexHu4eckKux cucmem

Llenu 0CBOEHMS TUCLUUIIINHEL

Llenbio mpemofaBaHus QUCIUIITUHLL «[IpOeKTUPOBaHMUE YIIPABIISIOMINX
PAIMOTEXHUYECKUX CUCTEM» SIBIISIETCS:

dbopMUpoOBaHUE 3HAHUH Y CTYIEHTOB 00 apXUTEKType MUKPOKOHTPOJIIEPOB, paboTa
¢ nepuepuiHEIME MOOYJISIMH, HHTep(delicaMu Iepeaady JaHHEX, POJIBIO
MUKPOKOHTPOJIJIEPOB B CUCTEMAX YIIPaBIEHHUs, U3y4YeHUEe OCHOB ITPOEKTUPOBAHUS
97IeKTPOHHEIX CPEICTB, allllapaTHEIMU U MIPOTPAMMHBIMK aCIIeKTaMu Ipu padoTe C
HUMU.

MecTo gucuunavHel B CTPyKType OI1

Hucuunnubua «[IpoekTUpoBaHue YIpPaBIAIIIAX pafguoTexHudYeckKux cucteM» b1.B.17
SIBASIETCST OMCIUIIMHON YacTH, GOpMHUPYeMO# ydyaCcTHHKaMU 00pa30BaTeIbHBIX
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oTHomeHuu 6roka 1 yuyeOHOrO IJlaHa MOATOTOBKM OakallaBpuaTa II0 HallpaBIeHHUIO
«11.03.01 Paguotexuuka». H3ydeHue OQUCLUIIIMHEL «IIpOEKTHpOBaHNE YIIPABISIOLIUX
pPaguOTEeXHUYEeCKUX CHCTEM» OINHUPaeTCsd Ha 3HAHUU AUCHUNNUH(bI) «OCHOBH
pa3paboTKu CUCTEM Ha KPUCTaIe».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBUE ¢ PTOC:

- Crioco0GeH peanru30BEIBaTh IPOrPaMMEI S3KCIIepUMEHTAaIbHBIX NCCIeJOBaHUM, BKITI0Yasi BEIOOD
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

- Crioco0eH BHIIOIHATH pacyeT U MPOEKTUPOBaHKe [ieTajiel, Y3/I0B U YCTPOUCTB
PafUOTEeXHUYECKUX CUCTEM B COOTBETCTBUYU C TEXHUYECKUM 3alaHUEeM C UCII0Ib30BaHUEM
CpedcTB aBTOMaTu3auuu npoektupoBanus (I1K-3)

CopepxkaHue OUCIUATIINHEL

Pazgen 1. ApxuTekTypa MUKPOKOHTPOIIEPOB
Anpo MuKpokoHTposepa. CucrteMa TaKTApoBaHuS saapa. Kondurypamus cucteMsl. [TaMaTs

MHUKPOKOHTPOJIIEPA.

P 2. [lepu WUHEBL TPONCTBA MUKDPOKOHT

Cucrema TaKTUPOBAHUS Siopa. YIIPaBleHNe 3HePronoTpedieHneM MUKPOKOHTPOIIIepa. I1opTh
BBOMIa/BhIBOIA 00IIIET0 Ha3HAUeHUs. BHelHNe pephiBaHus. [{TUKINYeCKUt n30bITOYHBIH KO,
LCD-3kpaH.

Paspen 3. Ananorosas nepudepus

AHanoroBo-1n(}poBoit u nUPPO-aHaIOTOBLIM Mpeodpa3oBaTenu. OmepalioHHbIE YCUTUTEH.
Paspen 4. KoMMyHUKallMOHHEIE NHTEDPQENCH

USART, SWO, SPI, USB.

Pazpen 5. TaiiMeprl

Tarimept! 001ero HasHaueHus. TaliMepsl ¢ HU3KUM 9HepronoTpednenreM. Yackl HaCTOSIIETO
BpeMeHH. CTOPOKEBLIE TaMEPHI.

OO6I1mast TPYAOEMKOCTD HUCITUIIINHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTallun

3aueT
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b1.B.17 CxemomexHu4ecKkoe npoeKkmupoeaHue (pyHKUUOHA /TbHbIX Y3108 NpUeMo-
nepedarouiux ycmpotiicme

Lenu ocBoeHUST DUCHUILINHEL

Llenbio mpenofaBaHus OUCHUIIIUHLEL «CXeMOTEXHUYECKOE TPOEKTUPOBaHNE
(GYHKIIMOHABHBIX Y3JI0B TPUEMO-TIePeNaIuX YCTPOUCTB» SIBIISIETCS:

H3y4YeHWe IPUHIKUIIOB ITIOCTPOEHUS U pacyeTa GyHKIMOHAIbHEIX Y3JI0B IPUEMO-
IepefarluX YCTPOUCTB.

MecTo gucuuniavHel B CTpyKType OI1

HNucnunnmHa «CxeMOTEeXHUYECKOe IPOEKTUPOBaHNe (PYHKIMOHAIBHEIX Y3JI0B IPUEMO-
nepefgammux ycTpoucTtB» B1.B.18 aBmseTrcs AUCHUNNMHOM 4YacTH, GOPMUPYEMOU
y4acTHUKaMu 00pa30BaTeIbHBEIX OTHOIIEeHUU 6noKa 1 y4eOHOro mjaHa MOATOTOBKHU
O6akanaBpuaTta mo HampaneHuio «11.03.01 Paguorexnuka». M3ydeHUe AMCHUIIUHBL
«CxeMOTEXHAYECKOe NIPOEKTUPOBaHNE (PYHKIIMOHAIBHEIX y3J10B IIPUEMO-TIepefalommnx
YCTPOUCTB» ONHUPaeTCsd Ha 3HaHUM AuUcCHUNNuH(b) «CxeMoTexHUKa»; «Teopus
9JIEKTPUYECKUX Liemnein»; «Teopus 3IE€KTPUUYECKOU CBSA3U».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHE HAallpaBjeH Ha GOpMUPOBaHNE CIIeAyIOMNX KOMIIETEHITNN:
B cootBeTctBUET ¢ PTOC:

- Cnoco0eH BBIMIOJIHATh MaTeEMaTHYECKOe MOIETMPOBaHue 00BEKTOB U ITPOLIECCOB 10 TUIIOBEIM
METOWKaM, B TOM YHCJIe C UCII0JIb30BaHNEM CTaHOAPTHHIX MTAKEeTOB IMPUKIATHEIX ITPOIPaMM
(TIK-1)

- CriocoGeH BHIIONHATH pacyeT U MPOEKTUPOBaHKe JieTajiel, Y3/I0B U YCTPOUCTB
PafOTEXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aJlaHNEM C HCII0Ib30BAaHNEM
CpencTB aBTOMaTu3anuu npoektupoBanus (I1K-3)

CopepxkaHue OUCIUIIINHEI

Paspgen 1. Beegenue
3afauy ¥ 3Talbl CXeMOTEXHUYECKOT0 ITPOEKTUPOBaHUS. [IpUHIUIIEI TIPOEKTUPOBAHKE

Pafgro031eKTPOHHBIX YCTPOUCTB. OCHOBHEIE (PYHKIIMOHAIBHEIE Y3IHI
IIpHeMOoIiepefaloIuXyCTPONCTB.

Paspen 2. [eHepaTOPHL C BHENTHUM BO30YKIeHUEM

[TpUHIMIIEI TOCTPOEHUS MOIITHEIX BEICOKOYACTOTHRIX YCUTUTENIEH, PesKUMEI paboThl. Llenu
MUTaHUS, CTAaOUNTU3aLKS peXuUMa. [I[pUHITUIIE pacyeTa YCUIUTENed MOITHOCTHA. Y MHOXUTEN
YaCTOTHL.

P r u ou

BxopiHBIE ¥ BEIXOOHBIE LIEIU COTIaCOBaHUS. Y3KOIOJIOCHBIE U IMIUPOKOTIOJIOCHEIE
LIeTIMCOTIaCOBaHUs. YUeT IIOTEPD B COTNIaCyMmuX 1ensax. OunbTpanuus BEICUIUX TapPMOHUK.
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[IpoekTHpoOBaHUE COTNIACYIOIINUX TPAaHCHOPMATOPOB.

Paspen 4. CnoxeHWe MOIITHOCTEN aKTUBHEIX 3JIEMEHTOB

Cnioco0®l Cl10KeHUST MOIIHOCTEH. [IByXTaKTHbIE YCUTTUTEN. MOCTOBbIE YCUTTUTEH.
Pa3pen 5. BxonHble ey paguonpPREeMHBIX YCTPOUCTB. Yeunutenu PY u I1Y.
[Toctpoenue BxomHHIX Ienel PIIpY pa3nuyHoro HasHauyeHus. [[pUHIMIILI TOCTPOEHUS U
pacyeta YPY u VIIY.

Pa3pen 6. ABTOreHepaTophl

[TpUHIMIIEL TOCTPOEHUS aBTOreHepaTopoB. CTabuIM3alus YacTOTH. YIIpaBleHre
4aCTOTOMABTOT€HEPATOPOB.

OOI1mast TPYAO0EMKOCTD OUCITUIIITNHEL
108 gac(oB), 3 3ET
dopma MpoMexKyTOYHOU aTTeCTalluu

3aueT. KypcoBoii mpoOeKT

B1.B.18 PaduonpuémHble u paduonepedarouiue ycmpoiicmea

Lenu ocBoeHUST TUCHUILINHEL

Llenbio IpenofaBaHus OUCLHUIIINHEL « PafronpuéMHble U paguonepenanime
YCTPOUCTBa» SIBIAETCS:

n3ydyeHue CTyAeHTaMu 0COOeHHOCTEN TOCTPOEHUS PAaAUONPUEMHEIX YCTPOUCTB
CUCTeM PafNOCBSI3Y U PafXOfOCTyIa Pa3fInYHbIX AUala30H0B 4acToT,
OCYIIECTBISIOIINX YCUIeHNe, GUIbTPALUIO U JeMOLYIANNI0 IPUHUMaeMbIX CUTHAJIOB;
M3ydyeHue OCHOBHBIX TEXHUYECKUX XapaKTePUCTHUK U IPUHIUIIOB IOCTPOEHUS
paguonepesamnliuX YCTPOUCTB, KOTOPBIE UCIIOIb3YIOTCI B COBPEMEHHBIX CUCTEMax
pPaguoCBsA3U U PafUOOCTyIIa.

MecTo gucuunavHel B CTpyKType OI1

HucnunnuHa «PaguonprueéMHble U paguonepenanmue ycrpoructsa» b1.B.19 aBnsercs
OUCIUIIINHON YacTH, GOPMUPYEMOM yYaCTHUKaMu 00pa30BaTeNIbHEIX OTHOIIEHU O0Ka
1 yuyebHOro mnaHa NOATOTOBKM OaKajlaBpuaTa IO HampaBiaeHuio «11.03.01
PaguoTexuuka». W3ydeHue OUCHUINNNHBE «PafuonpueMHBIE U pafuolepenalolne
YCTPOKCTBa» ONMPAETCS Ha 3HAaHUU OUCLUIIIUH(BI) .

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINAX KOMIIETEHITNN:
B cootBeTctBUE ¢ PT'OC:
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- Crioco6GeH BHIIONHSATh MAaTEMATHYECKOE MOEIMPOBaHe 00bEKTOB U MTPOIIECCOB 10 TUIIOBHIM
MeTO[MKaM, B TOM YHCJIe C UCIIOJIb30BaHNEM CTaHOAPTHHIX MaKeTOB IPUKIAJHBIX IPOrPaMM
(TIK-1)

- Crioco6eH BHITIONMHATH pacyeT U MPOEKTUPOBaHKe [ieTajlel, Y3/I0B U YCTPOUCTB
PafUOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aflaHUEM C MCIIOIb30BaHNEM
CpencTB aBTOMaTu3anuu npoektupoBanus (ITK-3)

CopepxkaHue OUCIUIIINHEI

Pasmen 1. OGmue cBeleHNs 0 PagUOIPUEMHLIX YCTPOKCTBAX
O6nactu npuMeHeHUs, PYHKINYU U YCIIOBUS 9KCIUTyaTalluy PaguoIPUEMHBIX YCTPOMCTB.

CTpYyKTypHBIE CXeMBI U IPUHLIXIB PaO0THl TPUEMHUKOB: IIPSIMOT0 YCUIEHHUS,
CYTIepreTepOAUHHOTO ¥ TOMOAXHHOTO TUIIOB, C I[M(}pOoBoii 060paboTKOM paguocurHaa.
Paspen 2. OCHOBHEIE TeXHAYECKHe IT0Ka3aTeNld PagUOIPUEMHEIX YCTPOUCTB

Texuudyeckue xapakTepucTuky PIIpY: 4yBCTBUTENBHOCTD, M30UPATENbHOCTD, YACTOTHHIE U
HeJTMHEeWHbIe NCKaXKeHUs, [T0JIoca MPOMyCKaHusd ¥ IUHaMUYeCKui nuana3oH. CrocoOwl
KOJINUYEeCTBEHHOU OIIeHKU IT0Ka3aTeJlel B CUCTeMax CIIyTHUKOBOMU CBsI3U, TpeOOBaHUS K HUM U
IIYTH BHIIOTHEHUS 3TUX TpeOoBanuil. KoadhduiimenTa myma u myMmoBasi TeMIepaTypa
MMaCCUBHOTO YETHIPEXIIOIIOCHUKA, MHOTOKACKagHOI'0 YCUJIUTENS, pagAOTPaKTa IpueMHUKa.
OmnpepeneHne 4YyBCTBUTENbHOCTH IIPUEMHKKA, OTPaHUUYEHHON BHYTPEHHUMMU IITyMaMu.
Pasgen 3. BxogHble IeNW TPAKTOB IIpreMa

BxopmHble ey paguonpHeMHBIX YCTPOHCTB. OCHOBHBIE TPeOOBAHUS, CITOCOOR! TEPEKPHITHS
Ouana3oHa YacTOT U HACTPOUKHU BXOOHBIX Iernei. OCOOeHHOCTH ITOCTPOEHUST BXOTHEIX LIeTIen
Pa3NIUYHbIX YaCTOTHBIX AMAMNa30H0B. AHAIN3 3KBUBAIEHTHOU cxeMHl. KoadduimeHT nepegaun
BXOMHBIX IleTieldi. BxogHbIe Ienu B pexXuMe COoriacoBaHus. BxomHbIe 1enu npu paboTe ¢
COrJIaCOBaHHBIMU M HECOTJIaCOBaHHBIMY aHTEHHAMMU.

P 4. 11 BaTEIN YaCTOTHI

HasHnaueHue npeobpa3oBaTesieit 4acTOTHL. [10004HBIE KaHAH ITPHeMa B CyIepreTePOauHHBIX
IIpHeMHUKaX U crocobbl 60pb0BI ¢ HUMU. BEIOOpP MPOMEKYTOUHOM YacTOTH. [IpeoGpa3oBaTenu
YaCTOTHI C ()a30BHIM ITOJaBIEHHEM 3ePKaJIbHOT0 KaHasna. [IMoiHEle CMECUTENHN YaCTOTHI:
OamaHCHBIE U KObIleBele. OcoOeHHOCTH IpeoOpa3oBanus YacToTel CBY muama3oHa.

Pa3pen 5. PyuyHble ¥ aBTOMaTH4YeCKNe PErVINPOBKY B IPHUEMHBIX YCTPOKUCTBAX

PerynupoBku ycuneHus: Ha3HayeHUe, CIIOCOOH! PETYUPOBKY YCUleHUs. [I[puHINT [eHCTBUS U
Bupgel APY. IIpsimas u oOpaTHasi APY. APY npueMHUKOB UMIYJIbCHBIX CUTHANIOB. CUCTEMBI
HaACTPOUKY; UCIIOJIb30BaHNE CHHTE3aTOPOB YacTOT. YacToTHasd ¥ a30Basi aBTOMOMICTPOMKA
YaCcTOTH: Ha3HaYeHUe, IPUHIUI AeNCTBUS, BUMIb, 00/1acTy IpuMeHeHus cucteM AITY
HEIIPEePHIBHBIX U UMITYJIbCHBIX CUTHA/IOB. PerynupoBKa IMUPUHE II0JI0CH IIPOIYCKaHHU.
Pasmen 6. JleTekTupoBaHue PaguOCUTHAIIOB

Ha3naueHue 1 BUAB AeTEKTOPOB. [IMONHEIE aMIIUTYAHbIE JeTEKTOPHL. HenuHeliHbIe
ruckaxeHus. CTpyKTypHas cxeMa CHHXPOHHOTO feTekTopa. OgHOTaKTHas cxeMa (pa30Boro
OeTeKTopa BEeKTOPOMEPHOT0 THIa. banaHcHas cxeMa (pa30BOT0 JETEKTOPa BEKTOPOMEPHOTO
tumna CxeMa ¢a30BOr0 IETEKTUPOBAHUS Ha JIOTUYECKUX dJIeMeHTaX. YaCTOTHbIE METEKTOPH C
npeobpa3oBanueM UM B AM. HacTOTHEIE JETEKTOPH C KBaipaTyPHLIMU KaHalaMH.

Paspen 7. YcUnuTenu MOITHOCTH

OCHOBHEIE TeXHHUYECKHe TPeOOBaHUS K TPAKTY ycuieHuss. OCHOBHBEIE 9HEPTeTUYECKUe
XapaKTePUCTUKH KaCKa[oB ITepedaTYUnKoOB CUCTeM CBsI3U. CoBpeMeHHEIe TPUOOPHI s
YCUNMUTEIeN MOIIHOCTH. YCUMUTEIN MOIIHOCTH Ha TPAH3UCTOPax. YCUIUTEIN MOILIHOCTH Ha
IIPOJIETHBIX KJIUCTPOHAX U JTaMIax Oeryiei u oOpaTHOM BOJIHEL. Y3KOIOIOCHHIE U
IITMPOKOIIOIOCHEIE COTIacyoie-QpuIbTpyIoIue ycTpoicTBa. OCoOeHHOCTH IIOCTPOEHUS
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IITMPOKOTIONOCHBIX yeunutenen. [IpuHIUIE paboTh ¥ CIIOCOOR TOCTPOEHHUS YCTPOMCTB
CJIOZKEHUS MOIIIHOCTEH.

Pasgen 8. UICTOYHMKY CUTHAJIOB

[TpUHIMIIE TOCTPOEHUS HCTOYHUKOB CUTHAJIOB, OCHOBHEIE TEXHUYECKHE TPeOOBaHMUS.
ABTOTEHepaTOPH: IPUHIUI NENCTBUS, YCIOBUS CaMOBO30YKIEeHUS U IPUHIUIINAJIEHEIE CXEMHI.
®aKTOpPHI, BIUSIONIME Ha CTAOUIIBHOCTh YACTOTH U CIIOCOOBI CHUXKEHUS UX BIUSHUS.
ABTOTEHepaToOpEl, CTaOUIN3UPOBAHHEIE KBAPIIEBEIMY PE30HATOPAMU.

Pasmen 9. CuHTE3aTOPHE YaCTOT

[TpUHIMIIE TOCTPOEHUS CUHTE3aTOPOB CETKM YaCTOT. IIpsiMoit aHamOTOBHIM CUHTE3. KOCBEHHBIN
CHHTEe3 4acTOTHl Ha 0ocHOBe MPAITY. [Tpsimoi iMdpoBoii CHHTE3 YaCTOTHI.

Pasgen 10. ®opmMupoBaHKUe CUTHAIOB

CmocoOnl TONTy4YeHUs aHAJIOr0BOM U ITUGPOBOM MOMOYISIIMY B paguoIepenaTunKax:
SHEPreTUYeCKHUe XapaKTePUCTUKY, TPUHIUIINAIbHEIE CXEMbBI MOTYISITOPOB, IPUMEHEHHUE.
CxeMbl MAHUNYJISIIIUY ¥ METOMbI MAHUITYISIMN. AMIINIUTYOHAS U YaCTOTHAS MaHUIYIISLINS.
®azoBast maHunynsauusi. CrekTpanabHble XapaKTEPUCTUKH.

Pasmen 11. Oco6eHHOCTH IOCTPOEHMS TePeIaTYNKOB PA3TUYHOT0 Ha3HAYEHUS

OcHoBHHIE TexHUYecKHe TpeOoBaHus K PIInY mns paguocBsizu. OCOGEHHOCTH MTOCTPOEHUS
CTPYKTYPHBEIX CXeM CBSI3HBIX ITepefnaTuyukoB. OCHOBHbEIE TeXHHYeCcKue TpeboBanus K PIIoY mns
MTOIBUKHOM CBsI3U. OCOOEHHOCTH IIOCTPOEHMST CTPYKTYPHBIX CXEM ITepefaTIYNKOB IIOOBUKHON
cBs3u. OCHOBHbIE TexHUYEeCKUe TpeboBaHus K PIIOY mist COyTHUKOBOM M KOCMUYECKOM CBSI3MU.
Oco6eHHOCTH ITOCTPOEHUS CTPYKTYPHBIX CXeM MTepefaTYUKOB CIIYTHUKOBOM ¥ KOCMUYECKOH
CBSI3H, 37IEKTPOHHBIE TPUOOPHI, UCIIOIb3yEMEIE B 3TUX ITepefaTuuKax

OO61m1ast TPYyA0EMKOCTDb OUCLIUATIINHEL
216 gac(oB), 6 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

Bb1.B.19 PaduomexHuyecKue cucmembl

Llenu 0CBOEHMS TUCHIUIIINHEL

Llenbio mpemofaBaHus QUCIUIIIUHEL « PAmMOTEXHUYECKUE CUCTEMBI» SBIISIETCS:

U3y4eHre PafiiOTeXHNYECKUX CUCTEM Iepeadyy HHGOPMAIUK 110 KaHajaM CBS3U U
TIOJITOTOBKA CTYIEHTOB K MCIIOIb30BAHUIO MTOTYYEHHBIX 3HAHUM B PEIIeHUH KOHKPETHRIX
ITPAKTUYECKUX 3aflad 110 Pa3paboTKe 3TUX CUCTEM ¥ BXOMSIINX B UX COCTAB YCTPOMCTB.
Hucuunnunaa PTC hopMupyeT 0CHOBY IJIsI TOATOTOBKY 0aKanaBpoOB B 061aCTH
PagMOTEXHUKHU U CO3[aBaTh He0OXomuMyto 6a3y OJIsi YCIIEIIHOTO OBIafeHus
TIOCJIEYIOMIMMY CIIEIINAIbHEIMU OUCIUIIINHAMU y4eOHoro miaHa. OHa JoKHa
C110co6CTBOBATh PA3BUTHUIO TBOPUYECKHUX CIIOCOOHOCTEH CTYIEHTOB, YMEHUIO
bopMyIMPOBaTh M PEIIaTh 3aJauu BHIOPAHHOM CIIEIMalbHOCTH Ha OCHOBE CUCTEMHOT'O
TI0OX00a, YMEHHUIO TBOPYECKU TPUMEHSITh M CAMOCTOSITEJIbHO TIOBHIIIIATh CBOU 3HAHUS. B
pe3ynbTaTe U3yYEeHUS OUCIUIIIUHEL Y 6aKalaBPOB JOXKHE COPMUPOBATLCS 3HAHUS,
YMEHUS ¥ HAaBBIKH, IT03BOJISIOIINE CAMOCTOSITEIbHO aHAJTU3UPOBATh U CHHTE3UPOBATh
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PagUOTEXHUYECKHEe YCTPOHUCTBA U CUCTEMBI PA3/IMYHOI0 Ha3HaYeHHUs. [JUCIIUIITHHA
sBsieTcst 6a30BOM U 06ecleynBaeT OaTbHEHIIYIO ClIeIMaIbHYIO IIOATOTOBKY. M3yyJas
9Ty OUCIHUIIIAHY, CTYOEHTH 3HAKOMSTCS C IPUHIIAIIAMH B3aUMOOEHCTBUS PA3IMYHBIX
PaOMOTEXHUYECKUX YCTPOUCTB U CUCTEM. [IproOpeTeHHbIe 3HAHUS ¥ HAaBBIKH
HEeOOXOOUMEI [JIST YCIIEIITHOTO IIPOEKTUPOBAHKS, TPOU3BOIACTBA ¥ COBEPIIEHCTBOBAHMUS
COBpEMEHHOH pafguoaniapaTypsl.

MecTo pucuunIuHLL B CTPyKType OI1

IucuunnuHa «Pagmorexaudyeckue cucrtemMel» b1.B.20 aBnaseTcsa OUCIHUNOINHOM YacCTH,
dbopMupPyeMoi y4aCcTHUKaMU 00pa30BaTeNIbHEIX OTHOIIEHUH 00Ka 1 yueOHOro miaaHa
oATroTOBKM OakasaBpuaTa o HampaBieHuio «11.03.01 Paguotexuuka». K3ydeHue
OUCLUININHBE «PafuoTexHUYeCKre CUCTEMBI» ONUPAeTCd Ha 3HAHUU AUCLUIIIAH(BI)
«OcHOBH 1UPPOBOM 00pabOTKM B pafgMOTEXHUUYECKHX CHCTeMax»; «Teopus
3JIEKTPUYECKOU CBSA3M»; «TexHudecKas 3JeKTPOOUHaAMUKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3ydeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Crtoco6eH BHITIONIHATh MaTEMAaTUYeCKOEe MOAETUPOBaHNe 0ObEKTOB U MIPOLIECCOB 10 TUIIOBHIM
MeTOOUKaM, B TOM YUCJIe C UCIOJIb30BaHUEeM CTaHAAPTHHIX IaKeTOB IIPUKJIATHBIX IIPOrPaMM
(TIK-1)

- Crtoco6eH BHITIONHATH pacueT U MPOEKTUPOBaHUe JeTallel, y37I0B U YCTPOMCTB
PamguOTEeXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKUM 3alaHUeM C UCII0Ib30BaHuEM
CpencTB aBTOMaTH3anuu npoektupoBanus (I1K-3)

CopepxkaHue OUCIUTIIMHEL

P 1. K npuKaIug u KTPOHHKIX TB (P il HOTEXHUYECKHUX CHCTEM
(PTC)

Knaccudbukamus POC o crenenu crnoxuoctu. Knaccudukanus PTC mo Ha3HaueHUIO.
OCHOBHBIE CBOMCTBa COOOIIEHUY ¥ CUTHAJIOB PA3IMYHBIX BUIOB CBs3H.. Knmaccudukanus PTC
nmepenavyu HHGOpPMaLUK 110 CIIOCO0Y MpefiCTaBIeHUST HEIIPEPLIBHEIX U NUCKPETHHIX COOOIIEHN B
cucteMe. Knaccudukauus cucteM nepegadyu HHQOPMaLKMU 110 TUIY CPeObl paclpOCTpaHeHUs
3JIEKTPOMATrHUTHHIX BOJIH. [[Mana30Hbl 971eKTPOMArHUTHEIX BOJTH, TPUMEHSIEMBIX B
pPafoTeXHUKE, 1 0COOEHHOCTH MX PACIPOCTPAHEHUS B PA3NIMYHEIX Cpefax

Pasgen 2. Cucremuble napametpsl PTC nepenayu nHbOpMalun

OO6o01eHHas CTPyKTypHas cxeMa ofHOKaHanbHOU PTC nepegauu undpopmanuu. OCHOBHEIE
orepaluy Haf CUTHaJaMM B Ilepenailel u B mpueMHo# yactu PTC. O6mue cBoiicTBa
papuroKaHanoB CcBsA3u. HamexXHOCTh, 3¢ ()EeKTUBHOCTS, anapaTypHas HafeXKHOCTD,
IIOMEX0YCTOMYHMBOCTD, ITPOIIYCKHAS CIIOCOOHOCTE, 3KOHOMUYHOCTL PTC nepemauu nHdopMaLuu.
OCHOBHBIE KPUTEPHUHU IJI51 OLEHKH ITOMEX0YCTOMYUBOCTH.

Paspmen 3. TGOQI/IH JINHEHWHOTO OGBGEI/IHGHI/IH Y pa3eJIeHNd KaHaJIbHBIX CUT'HAJIOB
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[TousiTE 0 MHOTOKAHAJIbHBEIX CHCTEMaX Ilepenauyn HHGOPMAIIUK 1 MTOCTAHOBKA 3aflayuu
o0beqUHEHMS U pa3fe/ieHrs KaHalbHBIX CUTHaNoB. O000IIeHHas CTPYKTYpPHAs cxeMa
MHorokaHanbHOM PTC nepemaun uHbopMaluu. Heo6xoguMble ¥ JOCTAaTOYHEIE CBOMCTBA
IIEPEeHOCUYNKOB HHGOPMAIIUK IIPYU TUHEHHOM pa3fefieHUy KaHalbHbIX CUTHANIO0B. JInHEeHas
HE3aBHCUMOCTb U OPTOTOHAJIBHOCThL KaHAJIbHBIX IIepeHoCUnKoB. O000IeHHas CTPYKTypHas
cxeMa pasfesieHus OPTOTOHAIbHBIX CUTHAO0B. [IpuYrHb BOSHUKHOBEHUS MeXKKaHaTbHBIX
TIePEXOHEIX TOMEXH IIPY 4YaCTOTHOM U BPEMEHHOM pPa3feleHuN.

Pasmen 4. MuorokaHanbHble PTC nepenayu nHGOPMAIIMK C YaCTOTHLIM pPa3fefieHueM KaHalloB
OO6o01meHHas CTPyKTypHas cxeMa MHorokaHanbHOU PTC nepemauu nHGOPMalKX C YaCTOTHEIM
pasfenieHueM KaHasoB. BrIOOD Bua MOOYJISIUY B IePBOM CTyIleHU MHOTOKaHanbHBIX PTC ¢
YaCTOTHHIM pa3feieHreM KaHanoB. AMINIUTYAHasd Moxynsaius (AM) u AM ¢ ogHoM 60KOBOM
nonocoit (AM-OBII). Crioco0Or!I ITogaBlieHUs TOOHECYIeH U 0OIHOM O0KOBOM ITOJIOCH B
MHorokaHanbHbIX PTC. BoccTaHOBIeHUE TOTHECYIIEN Ha TPUeMHOM CTOpoHe. Bribop BuOa
MOIYJISIMYA BO BTOPOU CTyIIeHM MHOTOKaHanbHBIX PTC ¢ 4aCTOTHBIM pa3fefieHrueM KaHalloB.
®opmynel MaHaeBa 719 TpUOIUKEHHON OLIeHKH MUPUHEI ClIeKTpoB ®M u UM cursarsnos.
CpaBrenue AM, ®M u UM. Uepapxus aHamoroBeXx cucTeM. OCHOBHBIE IPUUUHEL TI0IBIIEHUS
IepexXOAHbIX IOMEX B IPYMIIOBHIX BUAEO- U paguoTpakTax PTC ¢ 4aCTOTHHIM pa3feneHueM
KaHaJloB

P MuorokaHanabHble PTC 11 Y1 UH MAaIlMK C BPEMEHHBIM HUEM
HeobxomuMele yCI0BUST QUCKPETHU3AIMY aHATIOTOBBEIX CUTHAIOB 110 KoTtenpHUKOBY. O000IEeHHAS
CTPYKTYpHas cxeMa MHorokaHanbHou PTC ¢ BpeMeHHEIM pa3fesieHreM KaHaos. LUk
mepefayy, ero CTPYKTypa, He00XOIUMOCTD IIUKIOBOM CHHXPOHU3ALUY TTePEJaouIero u
IIpHeMHOTro o0opymoBaHus. BEIOOp BUOOB MOOY/ISIMY B IIEPBOM ¥ BTOPOM CTYIEHSX
MHOTOoKaHalnbHEIX PTC ¢ BpeMeHHBEIM pa3fesieHreM KaHasloB. AMIIJIUTYIHO-UMITYJIbCHAsA
MOMYISALKS, €6 Pa3HOBUAHOCTU U MPOCTeHIINY criocob monyyenusi. [IMPOTHO-UMITYIbCHAS
MOMYISALUS U MPOCTeUInH criocob ee nomydeHus. ®a3ouMnyabcHas MOOYIAIUS U TPOCTEUIINN
crocob ee monydyeHus. OCHOBHbIE ITPUYMHBEI BO3HUKHOBEHUS MeXKKaHaIbHBIX ITePEeXOIHbBIX
nmomex B MHOTOKaHanbHEIX PTC ¢ BpeMeHHBEIM pa3fesieHrueM KaHaloB. [[MCKpeTH3aiusa u
KBaHTOBaHUE CUTHAJIOB. BEIOOD ITara KBaHTOBAHUS, KOMIIaHAUPOBaHue. Mepapxus 1udpoBLIX
CHUCTEM IIepemavyu

Paspen 6. UMnynecHBIE XapaaKTeepUCTUKY CUTHANIOB. KogoBoe pa3geneHre CUTHAIOB
ITocTOMHCTBA ¥ HEJOCTATKH ITU(PPOBLIX METOAOB IIepeiauy II0 CPAaBHEHUIO C aHAJIOTOBEIMU
MeTofaMu. AMIIIUTYAHO-4aCTOTHBEIE CIIEKTPHL BUIE0- U PAgUOMMITYJIbCHEIX CUTHAJIOB.
[TpuHIMIEL KOJOBOTO pa3feneHus u(POBEIX KaHAIbHEIX CUTHaI0B. O0001IeHHbIE CTPYKTYPHEIE
cxeMbl ¢ poBeix PTC nepemauu nHGOPMALUY C YaCTOTHHIM, BDEMEHHBEIM ¥ KOTOBEIM
pasfenieHNeM KaHaJbHBIX CUTHAJIOB. [IpuMeHeHNe OpTOroHanbHEIX QyHKIMM PageMaxepa-
Yonmia gnst pa3nenenus KaHasoB B iu@poseix PTC.

Paspen 7. KOpOTKOBOITHOBEIE M VIIBTPAKOPOTKOBONMHOBEE PTC nepenauyu nHGOPMaLUK
Oco0eHHOCTH pacIpoCTPpaHeHUs KOPOTKUX U YIbTPAKOPOTKUX BOJIH B aTMocdepe 3eMIIu.
MHoroy4yeBoe pacrnpocTpaHeHue, UHTePhepeHIus Tydei, o0Iie U CeIeKTUBHbIE 3aMUPaHUs.
PasHeceHHBIN TpHEM PaguOCUTHAIOB U €r0 Pa3HOBUIHOCTHU: Pa3HeCeHre B MPOCTPAHCTBE, 10
YacTOoTe, 10 BpeMeHH, 110 mossgpu3anuu. Crocob6bl UCIOIE30BaHUS 00Pa31l0B CUTHAJIA TTPH
pa3HeceHHOM mpueMe. [lepefada ABOMYHBIX CUTHAJIOB 10 pagrAOKaHanlaM C IOMOIIbI0
aMIINTYOHOY, YaCTOTHOU U ()a30BOM MOLOYISALUY U OeMOOynanuu. [lepegadya IBOUYHBIX
CUTHAJIOB C IOMOIIBIO OTHOCUTENBHOU (ha30BoM MOOynsauud. KoppensuuoHHEIN 1
aBTOKOPPEISIIMOHHBIN CITOCOOR! TpreMa curHanoB ¢ OOM. IToHsTHe 0 KBagpaTypHOoi OOM.
Oco6eHHOCTY Ha3eMHBIX PafiOPEIeHHEIX, TPOIOC(HEPHBIX U CITYTHUKOBBIX TUHUN
cBsi3u.KoHBepreuius KabeIbHEIX, PaJUOTEXHUYECKUX (Ha3eMHBIX ¥ KOCMHUYECKHX), BOJIOKOHHO-
ONITUYECKUX CUCTEM B I'7T00aIbHOMN CETH CBSI3H..
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Paspen 8. O6Iye IPUHIIKITEL IOCTPOEHUS ITUGPOBLIX CHCTEM Mepenayn

O61mue npuHIUIIE GopMUpOBaHUS U Iepenayu curHanos B LICII. OueHKa ITyMOB KBaHTOBAHUS
[IpU PaBHOMEPHOM KBaHTOBaHUU. OlleHKa IIyMOB KBAHTOBaHUS IIPX HEPABHOMEPHOM
KBaHTOBaHUU. JINHEHOe U HETMHENHOE KOJUPOBaHNe KBAHTOBAHHLIX CUTHAINOB. [JUKM.
[lenbTa- MORYJIALUA.

Pazpen 9. [Tudposrle cucTemul nepenayu. Mepapxusd NUGPOBLIX CUCTEM Mepenayvu.

Vepapxuu ¥ cTaH#apTH IUGPOBHIX CUCTeM Nepefayu. O0benuHeHNe IUGPOBHIX TIOTOKOB B
IJIe3U0XPOHHOM ITM(POBOY Hepapxuu. ACUHHXPOHHOE 00benHeHNEe MU(GPOBLIX ITOTOKOB.
CormnacoBanue ckopocTteii. CHHXpOHHOe 00befuHEHNE ITU(PPOBHIX IIOTOKOB.

Pasmen 10. CuHXpoHKU3alud ¥ yayuiinenue mudposoro curdana B [ICCPC

Mertonnl cuaxponu3anuu B LICCPC. TakToBasi CUHXpOHU3alus. LIUKI0Bass CHHXPOHU3AIIK .
CkpeMmOpupoBaHue IU(POBOTO CUTHAJA. [I[pHHIUIIE pereHepanuy 1udpPoBLIX CUTHATIOB.
[ToMex0yCTOMYUBOCTD IIU(DPOBLIX PETEHEPATOPOB.

Paspen 11. OcHOBHBEIE TOHATHS TEOPUM UHODOPMAIIUK U TTIOMEXOYCTONYNBOr0 KOOTUPOBAHUS
KonuuecTtBo nudopmaluu, cogepxkaiieiics B coobueHur. M30bITOUHOCTh
andasuTa.[JUCKPETHHIM KaHaJl U €T0 OCHOBHEIE XapaKTEePUCTUKHU. [I[MCKPEeTHHIA KaHas 6e3 ImyMa.
[TponyckHas crocobuocTh. KogupoBanue ucrtounrka. Kogel Xaddmana u [llennona-®aHo.
[IMCKpeTHBIM KaHa C IyMoM. HenpepriBHBIN KaHal. Mogenb HEIIPephIBHOTO KaHarla.
OuddepennmanbHas 3HTponus. IIpomycKHas ClI0COOHOCTh HEIITPEPLIBHOI'O KaHasa C
a[JUTHUBHBIM rayCCOBBIM IIIyMOM, UMEMIIUM PaBHOMEDPHBIN CIIEKTDP B OTPaHUYEHHOU I10JI0Ce.
TeopeMa KofiMpOBaHUS O HEIPEPLIBHOTO KaHasa. [IpefenbHble moKa3aTenu 3¢h()eKTHBHOCTH.
[TpUHIUT TOMEX0YCTONYHNBOI0 KOTUPOBaHUS. BlI0KOBEIE KOObl. JIMHEWHEIE OTIOKOBHIE KOMIHL.
OCHOBHBIE TTOHATUS LUUKJINYECKUX KOHIOB. [IpoBepoYHble U IOPOKAAIOLINE [TI0JITMHOMEI.
OCHOBHBIE TIOHATUS U CTPYKTypa CBEPTOYHHBIX KO OB.

OO11ast TPyA0EMKOCTDb OUCLUTIINHEL
252 gac(oB), 7 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3aueT, DK3aMeH

B1.B.20 PacnpocmpaHeHue paduoeo/iH u aHmeHHo-¢udepHovle ycmpolicmea 6
paduomexHuke

lenu ocBOEHHUS OUCHUUIIIUHEL

Llenbio mpemofaBaHus QUCHUIIIMHE «PacpocTpaHeHre paguoBOIH U aHTEHHO-
bunepHble YCTPOUCTBA B PaiUOTEXHUKE» SIBIISIETCS:

n3ydeHue 3aKOHOB PaCIpOCTPaHeHUs PAOBOIH B IIPUPOOHOM Cpefie U UX
BIUSHNE Ha PaAUOCUCTEMEI, ITOJIyYeHNe 3HAHUY O TUIIaX ¥ OCHOBHHBIX ITapaMeTpax
aQHTEHH, CBSI3U 3THX ITapaMeTPOB C TeOMETPUUECKUMHU XapaKTEPUCTUKAMHU aHTeHH U
0COOEHHOCTSIMU UX MCII0/IH30BaHMS B PaAUOCHCTEMAaX Pa3HOro Ha3HaYeHuUs.

MecTo pucuuniavHe B CTpykType Ol
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HOucnunnuHa «PacnpocTpaHeHWe PagUOBOJIH U aHTEHHO-QUOepHbIE YCTPOUCTBA B
paguotexHuke» b1.B.21 ABnsieTcs OUCIHUNINHON YacTH, GOPMUPYyEMOM y4aCTHUKAMHU
oOpa30BaTeNbHLIX OTHOIIEHUM 0j0Ka 1 y4eOHOro IjlaHa MOArOTOBKY OaKajlaBpuaTta I10
HamnpasjaeHuto «11.03.01 PaguotexHuka». M3ydyeHue oucCUUNIKAHE «PacrnpocTpaHeHue
PafioOBOJIH ¥ aHTEHHO-(pUIepHbIE YCTPOKWCTBa B PaOUOTEXHUKE» OMUPAEeTCs Ha 3HaHUU
ouCIUIUINH(BI) «TeXHuYecKas 37IeKTPOIUHAMUKA».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUILIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNAX KOMIIETEHITNN:
B cootBeTctBHET ¢ PTOC:

- Crioco6GeH MCIOIb30BATh MOJI0XKEHUS, 3aKOHBI 1 METOIbI €CTECTBEHHBIX HayK X MaTEMAaTUKU
O pellleHus 3afay nHxkeHepHou nestenbHoCcTH (OITK-1)

- Cnoco0eH BHITIOJIHATh MaTeEMaTHYECKOe MOIEIMPOBaHue 00BEKTOB U ITPOLIECCOB 10 TUIIOBEIM
MEeTOWKaM, B TOM YHCJIe C UCII0JIb30BaHNEM CTaHOAPTHHIX MTAKeTOB IMPUKIATHEIX TPOIPaMM
(TIK-1)

CopepxkaHue OUCIUIIINHEI

Paspgen 1. BBogHAd 4acTh.
HasHaueHue puctunnuiel. CTpyKTypa paguonuHuu. OCHOBHEIE OIIpefieNieHu .

Paspen 2. PacupocTtpanenue paguoBoinH (PPB) B cBo60IHOM IPOCTPAHCTBE.

Knaccudukanus paguoBosiH. CiocoOwl MOCTPOeHUEe paguonuuuii. HasHaueHre aHTeHH. PacueT
HaIpPSXEHHOCTH I0JIs, y4eT HallpPaBJIeHHOCTU U3/1ydeHus. bajaHC MOLIHOCTEN Ha PagUOIUHUSAX
pasHoro tumna. [IoTepu MOIIHOCTY IIPU PACIpPOCTPaHEHUU, MHOXKUTENb ocltabnenusi. O0macTh
MIPOCTPAHCTBA, CylleCcTBeHHas mmpu PPB.

Pasgen 3. PacnpocTpaHeHre pagu0BONH HaI MIOCKOW 3€eMHOU IMOBEPXHOCTHIO

OTpaxaTenbHas TPAKTOBKA BIUSHUS 3eMIH. [IpubnukKeHHbIe TPAHUYHEIE YCI0BUS JIeOHTOBHYA
- Illykuna. Crny4ai BHICOKOTIOOHSTHIX aHTEHH. Pa3Mephl 00/1acTH, CyLIIeCTBEHHOM MJIst
OTpaxKeHus OT 3eMHOM moBepxHoCTU. HTEphepeHunonHas Gopmyna. O61acTh OCUUIIIALNMA U
MOHOTOHHOTO U3MEHEHHUS HAPSIXKEHHOCTH 3JIEKTPUYECKOTO MMoJs. [IpubnuKeHus ams
“HTep(EePEeHIIMOHHOT0 MHOXKUTeNA. KBampaTuuHas hopMyna BBemeHCKOro.

P 4, Vyet WYHOCTHA 3€MHOU ITOBEPXHOCTH

PaccTosguue npssMoi BUAUMOCTH. [IpuBeieHHBIE BEICOTH aHTEHH B MHTeP(hePEeHIMOHHOU
dbopmyne. YueT paccessHus, 00yCIOBIEHHOT0 CHepUIHOCThIO 3eMIH. 30HbEI OCBEIIEHHOCTH,
ONyTeHu U TeHH. [JudpakuuonHble popmysbl oka. PacipocTpaHeHre pagruoBOIH Haf
rJIafiKO¥ 3€eMHOU ITIOBEPXHOCTHIO IIPU HU3KOPACIOJIOXKEeHHEIX aHTeHHaX. Popmyna IllynenkuHa -
Bau-mep-Ilomns.

Paspen 5. [londpr3anus pagrioBOIH

[Tonsipu3auus BojH. PacnpocTpaHeHre BOIH Pa3NIWYHbIX IOISPU3aluil Hafl IOBEPXHOCTHIO
3eMsd. ['paHUYHBEIEe YCITIOBUS. MEeTOJ 3epKalbHBIX H300pakeHUH.

Pasmen 6. PacnpocTpanenre TponochepHLIX PagruoBOIH.

CocraB u mapameTphl Tponocdeprl. BepTuKanbHBIN MPOQUIh HHIEKCA IPEIOMICHU ST

76




Tponocdepsl. dBneHue TponochepHoOU pedpakiuy, BUAH pePpakiliy, e€ YIET IPU pacyeTe
HaIPSIXKEHHOCTH IOJIS. DKBUBAJIEHTHBIM PafinyC 3eMIIH.

Pasmen 7. PacnpocTpanenre HOHOCGhEPHLIX BOJIH

OcHOBHBIE ITapaMeTpHl HOHOC(HEPHL. PerynsapHbie CII0M 3JIeKTPUYECKOM KOHI[EHTPaluy B
“oHOC(hepe. YCI0BUS OTpaxKeHus PagruoBOIH OT HOHOC(epH. MaKcHMalbHO IPUMEHUMAas U
KpUTHYEeCKas 4aCTOTHL.

Pasmen 8. KocMuyeckue TUHUU CBSI3U

Oco6eHHOCTH paclpoCTpaHeHUs PaguoBOIH B KOCMUYECKUX JIMHUSX CBSI3U. [IoTepu B
atmocdepe. OcoOOeHHOCTH TPAEKTOPUU PACIIPOCTPAHSIONIEeCsS BOMHEL. [[UCIIEpCUOHHEBIE
HMCKaXXeHus: curHana. Yuet apdekra [Jomnepa

Paspen 9. [ToTepu Ha QUKCUPOBAHHLIX PAOUONNHUSIX.

[ToTepu paguoBOJIH B IPU3EMHOM CJiIoe aTMOC(ephl. IToTepu, BEI3BaHHBIE PACTUTEILHOCTHIO.
[ToTepu B cTeHax 3maHu. [JudpakiroHHbE TOTEPH. YueT nudpakIuy Ha IJI0CKOM 9KpPaHe,
KJIMHE U MUIUHPEe. YueT qudpaKIiOHHEIX ITOTEPh Ha PUKCUPOBAHHBIX TPaccax. YUeT
MHOTOJIy4Y€eBOCTH.

Pasmen 10. Mopmenu u ocobernHocTy PPB pa3HbIX IHUana3oHOB

Mopens PPB mekamMeTpoBOTro guana3oHa (KOPOTKMX BOJIH), AMAla30H Ppab0oyux 4acCToT,
HaMMeHbIIAs MPUMeHUMas!, MaKCUMaJIbHO IIPUMEHUMas ¥ ONTUMaJbHas pabodast YaCTOTHI.
BonHoBOE pacnucaHue, 30HB MOTYaHUs, 3aMupaHus Ha KB, uckaxeHnus curHanoB. Mopenu u
ocobenHocTtu PPB rekromerpoBoro (CB), kunomerposoro ([IB) u mupuameTrposoro (CIIB)
orana3oHoB, o0nactu npuMeHeHus. Ocobennoctu PPB Ha KocMuueckux nuHusAx csi3u (KJIC).
[Tomexu paguoOIPUEMY M X 3aBUCUMOCTH OT YaCTOTHI. BEIOOP 4aCTOTHOTO AHUana3oHa s
KOCMHUUYECKHUX INHUY CBSI3U. BnusgHue pedpakKiuy BOJIH U JOIJIEPOBCKOT0 CMEIeHUS YaCTOTEI
Ha paboty KJIC. Pacuet snepretuku KJIC. PPB UK u onTuyeckoro nuamna3oHoB. [I1a3ma Ha
KIJIC.

Paspen 11. O61uie XxapakKTePUCTUKY aHTEHH.

Onpepnenenve u QyHKIMYA aHTEeHH. BXOgHOE CONPOTUBIIEHNE aHTEHHE, YCII0BHE pe30HaHCa.
OCHOBHBIE 3JIEKTPUYECKNE U KOHCTPYKTHUBHEIE ITapaMeTphl aHTEeHH. YaCTOTHEIE CBOMCTBA.
H3o0paxeHne guarpaMMHbl HampaBneHHOCTH ([JH) B pa3nuyHbIX CHCTEMaX KOOPAUHAT,
onpenesieHre ee TapaMeTpOB.

Paspen 12. OcHOBE Teopyy aHTeHH. CuMMeTpuyHbIH BuOpaTop (CB) B cBo6ogHOM

IIPOCTPAHCTBRE.
PacmpegeneHnre Toka BHOJb BUOpaTOpa. INEKTPOMArHUTHOE IT0JIe CHMMETPUYHOTI0 BUOpaTopa B

pexuMe Nepefay B fajibHel 30He U (QYHKIUKS HalpaBIeHHOCTHA. BXOIHOE COIPOTUBIIEHUE,
pe30oHaHCHas AJINHa, YKOpPOYeHNe, f1ana30HHbIe CBOMCTBA. TUIE KOHCTPYKIUH CB, crioco0s
NIUTaHUS, CAMMETPUPYIOIIe yCcTporcTBa. HacTpolika B pe3oHaHC. CB B pexuMe npuema.
MakcuManbHasi MOIIHOCTE, BEIAENsiEMas B HAarpy3Ke, 10 KPUTEPHUIO OTHOILIEHUSI CUTHAJI/IIYM.
Paspen 13. Csg3anuble BubpaTophl. HecuMMeTpuyuHb BuOpaTop (HB).

Teopus u3my4eHUs CUCTEMHI IBYX CBSI3aHHBIX CUMMETPHUYHBEIX BUOPATOPOB. MeTo[l HaBOAUMBIX
9[IC. OnpeneneHne B3auMHBIX U HaBe[JleHHBIX CONIPOTUBIIeHUN. [I[paKTU4€eCKOe UCII0Ib30BaHUE.
[Tone HB, pacnonoxeHHOTro BOIN3U IIOBEPXHOCTH 3eMyid. MeTon 3epKasibHEIX U300paKeHUi,
OCHOBHBIE XapPaKTEePUCTUKHU, TUITHI KOHCTPYKIIKUM, HAaCTPOWKa B pe3oHaHC. CIIocoOH! yBeTUYEHUS
OeucTBywoen anussl HB.

P 14. AHTEeHHH meTku (AP

Omnperpenenue, knaccupukanus AP. PacueT HanpsikeHHOCTH OIS NUHENHOU AP, QyHKIMA I
IOIH, MHOXUTeNb perieTku. HampaBieHHble CBOMCTBA. YCIOBUS OTCYTCTBUS ITOOOYHBIX TJIABHBIX
MaKCHMyMoOB. YrpaBnenue [IH AP uameHeHneM aMIIUTygHO(GA30BOT0 PacIpeeeHnus: TOKOB
Ha sneMeHTax AP. PeXuMbl ©3ly4yeHUs: I0IepeYH0-HaKIOHHEIM, 0ceBou. [1nockue AP.
das3upoBanHbe AP, AP ¢ 4aCTOTHEIM CKaHHPOBaHHEM, AP B IT0JI0CKOBOM MCIOITHEHUHU. CIIOCOORI
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nutanus AP.

Pazgen 15. llleneBble U3MyYaTeIn ¥ BOJHOBOOHO-IIIEeIeBEIe aHTeHHBIE pemeTKy (ITTAP).
VneanbHBIN 1IeeBOY U3Iy4daTeNlb. PeanbHbIe eI B CTEHKAX BOJIHOBOAOB. IIpaBuia
OpHEHTAIIMH U PACIIONIOKEHUS Ilefle B CTEHKaxX BOITHOBOOOB. HampaBieHHbIe CBOMCTBA,
COTJIacOBaHUe Ilesiell ¢ Harpy3KaMmu. BoTHOBOAHO-IIIeIeBEle aHTEHHBIE PEIIeTKH,
pacrojioxkeHue 1enel BOIM3M Harpy3KH.

Pa3pen 16. AnepTypHble aHTEHHEL.

OnpepneneHre, MeTOAMKa pacyeTa OCHOBHEIX ITapaMeTpOB. PynopHbEle aHTEHHEI, OCHOBHEIE TUIIHI
U reoMeTpuyYecKre mapaMeTphl. ONTUMaNIbHBEINM pa3Mephl, HallpaBjIeHHbIE CBOKMCTBA, (pa30BhII
I[EeHTP u3ny4eHus. [JOCTOMHCTBA ¥ HEOOCTATKHU U CIIOCOOLI UX yCTPaHeHus. 3epKalbHble
aHTEeHHBI, OCHOBHBIE TeOMETPHUECKHE TapaMeTPhl OJHO3ePKaIbHLIX aHTEHH, HallpaBJIeHHbIE
CBOMCTBA, mpodunu 3epkan. Tumnsl obaydaTeneit, Cioco0bl YCTpaHeHUs peaKIuy 3epKaja Ha
obyuartens. [IByx3epKasibHbIe aHTEHHBI, MeTOIMKA pacuyeta. O6/1acTh MpuMeHeHus1. JINH30BLIE
aHTEeHHBI, FTeOMeTPUUYECKHe MapaMeTpPhl, HallpaBlIeHHbIE CBOMCTBA.

Pasgen 17. Ucnonb30BaHKe aHTEHH Ha PaIUONMHUSAX PA3HOr0 Ha3HAYEHUS

TeneBU3MOHHBIE AHTEHHEI TePEHAIOIINX TETeIeHTPOB: OCHOBHbIE THUIIBI, CIIOCOOLI MUTAHMUS.
[IpreMHBIE TEJIEBU3NOHHBIE aHTEHHHI IIPOCTOT0 TUIIa ¥ CUCTEM KOJIJIEKTUBHOIO IIpHEMa.
MHorokaHanbHEIE aHTeHHBL. AHTEHHBI pafuopeneduelx nuaui (PPJI) npsaMon BUOUMOCTH U
TponiochepHrx PPJI. AHTEHHBEI 71 CIIyTHUKOBOM ¥ KOCMUYECKON PafiuOCBsA3U. AHTEHHEI C
KPYTOBOM TONIsipu3aluei. AHTEHHBE 6a30BbIX CTaHINM U aOOHEHTCKUX TEPMUHAJIOB CUCTEM
MOOUTbHOM PagUOCBSI3HU.

P 18. AHTEHHH JeKaMeTPOBHIX (KOPOTKHX HOBOJIH

AnTtenna KB npocroro tuna. CuH¢pasHas ropu30oHTalbHas Auana3oHHas anteHHa (CI'I).
PomOnueckast aHTeHHa. JIoroneproguyeckasi aHTeHHa.

Pazgen 19. AHTeHHH reKToMeTpOoBEIX (CB), knnoMeTpoBwx ([1B), n MmupramMeTpoBex (CIIB
BOJIH.

CpenHeBOITHOBEIE TIepefalolre BelllaTe/TbHbie aHTeHHBI-MAUTH ¥ aHTeHHBI-0AIIKY C
M30JIMPOBAHHEIM U 3a3€MJIEHHHIM OCHOBaHUSAMU. AHTH(EOUHTOBEIe aHTeHHB. CHUCTEMBI
3azemiienus. Pamounsle, T u ['oOpa3Hble IpreMHbIE aHTeHHH Arana30HoB CB, 1B u CIIB.
[Tepenatomiue anteHHsl [IB u CIIB. Mcnonb3oBanue anTeHH CIIB ¢ HECKONMBKAMY CHUXKEHUSIMHU.
Paspen 20. MuHUMaTIOpU3alusg aHTEHH U IpobieMa 31eKTPOMarHUTHON COBMECTUMOCTH (IMC).
[TonmocKoBbIE 1 MUKPOIIOJIOCKOBEIE aHTEHHH ¥ aHTEeHHBIE penteTku. O01acTh UCIIOIb30BaHUSI,
MIepCIeKTUBH pa3BUTHS. CBEPXIINPOKOIIOIOCHEE, CaMOTIogo0HkEle aHTeHHEL. [Ipo6nemMa OMC u
myTH ee peiieHus. CrocoOrl mogaBieHnss 00KOBOTO U3IyYeHUsI aHTEeHH, 3alllUTHEIE 9KPaHH,
KOMIIEHCAIlMOHHBIE METO/IBI, KCIIOIb30BaHNe aJalTUBHEIX aHTEeHH. Pa3Bsi3Kka 1Mo monspu3aluu.
Pazmen 21. AHTeHHB 6@30BHIX CTAHITHM

TpeboBanue K [IH aHTeHH 0a30BHIX CTaHIUM. [IprMepHl MPAaKTUUYECKON peau3alliy MaHeIbHbIX
aHTeHH. YupasneHue [IH B BepTUKAIbHOU IJIOCKOCTHU. [IpUHIUIIEI TOCTPOEHUS "smart"-aHTeHH.
IurarpaMMo00pa3yIoluue CXeMEI,

OO1mast TPyA0EMKOCTD AUCIUIIINHEL
252 gac(oB), 7 3ET
dopMa IpOMexkKyTOUHOM aTTECTALUN

3aueT, JK3aMeH. KypCcoBOU MPOEKT
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b1.B.21 IlocmpoeHue u onmumu3auusi paduomexHu4ecKux cucmem

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofaBaHus OUCHUIIIUHEL «[I0CTpOeHNE U ONITUMU AU
PaguOTEXHUYECKUX CUCTEM» SIBJISIETCS:

Llenbio MpernofnaBaHus QUCHIUIIINHEL SIBIIsIeTCS u3ydeHnue OakanaBpamu (B)
IIPUHIUIIOB IIOCTPOEHUS U METOIOB pellleHus 3afgayd ontuMmusaiuu (O)
papuoTexuudeckux cucteM (PTC), a Tak:Ke KOHKPETHBIX IPHMEPOB ONTUMU3ALNHT
noctpoenus: PTC. [JuciumniarvHa OojiKHa ClI0COOCTBOBATh Pa3BUTHIO Y OaKalaBpOB
3HAHUU IPUHIIAIIOB ONITUMU3AIMY U YMEHHUS IPaMOTHO (hOPMYIHPOBaTh IOCTaHOBKY
OIITUMHK3AIIMOHHBIX 3aJlay ¥ MCIO0JIb30BaTh UMelomieecss MaTeMaTudyeckoe (MT)
obecrneueHue OJIs1 pelieHuss KOHKpPeTHHIX 3amay PTC u ycTaHaBNUBATh BIUSHUS IIOMEX
Ha paboTOCIIOCOOHOCTh CUCTEM.

MecTo pucuuniuHe B CTpykType OI1

HOucuunnuHaa «IlocTpoeHHe W ONTHUMH3ALUA PaguOTEXHHUYECKuX cuctem» b1.B.22
SIBASETCS OUCIUNNNHOUW YacTH, GOpMHUPYyeMOU ydaCTHHKaM{ 00pa30BaTeIbHBIX
oTHoleHuY 6moka 1 yuyeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HaIllpaBJIEHUIO
«11.03.01 Papuorexnuka». HM3ydeHue gucuUuMIUHE «Il0CTpOEHHE U ONTUMMU3ALUSA
PaguOTEXHUYECKHUX CHCTEM» OmMpaeTCcs Ha 33HAHUU [OUCIHUIIKUH(H)
«PagmoTexHudyeckrue CHUCTEMHBI»; «Teopuss BEpPOSITHOCTEM ¥ MaTeMaTHdecKas
CTATHUCTHUKA».

TpebGoBaHUs K pe3yibTaTaM 0CBOEHUS

[Tpouiecc n3ydeHus OUCUUIIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMKAX KOMIIETeHITIN:
B cootBeTctBUEU ¢ PTOC:

- Cnoco0GeH MOHUMATh IIPHUHITUIIE PA0OTHE COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUH U
KCIIONIb30BaTh UX IJIS peleHus 3afayd nmpodeccuonanbHou mesatenbHocTu (OITK-4)

- Cnoco0eH BHIMIOJIHATh MaTeMaTHYeCKOe MOIeIMPOBaHue 00BEKTOB U ITPOLIECCOB 10 TUIIOBEIM
MEeTOWKaM, B TOM YHCJIe C UCII0JIb30BaHNEM CTaHOAPTHHIX MTAKeTOB IMPUKIATHEIX IPOIPaMM
(TIK-1)

CopepxkKaHue OUCIUIIINHEI

Paspen 1. [IpHHIMIEI ONTUMUI3AINY PAIUOTEXHUYECKUX CUCTEM
XapaKTepuCTHKa 3ajla4 ONTUMMU3ALIUYN PAgUOCUCTEM. MaTeMaTUYeCKKUEe METOMIb ONITUMU3AIIUY

papuocucteM. MeTonsl AUCKPETHOTO IPOrPaMMUPOBAHUS OJIs1 ONTUMU3AlNU PafuOpeIeHBIX
CUCTEM.

Pazgen 2. BBI6OQ ONITHMAJIEHBIX BEICOT dHTEHH PAOXMOCHCTEM
OT60p OOIIYCTUMBIX BEICOT aHTE€HH PAaAUOCUCTEM Ha OTHAEJIBHBIX ITPOJIETaX. OI'ITI/IMI/ISa].II/IH BBICOT
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QHTEeHH PaguOCUCTEM.
Paspen 3. BeiOop onTUMAaNbHBEIX MECT PACIOI0KEHHS PeTPAHCISITOPOB PAINOCHCTEM
MaTemaTH4yecKue MeTOOBl BEIOOPA ONTHMHU3AIIMNA MECT PACIIOI0KEHUS PETPAHCISITOPOB
PafOCUCTEM. JTalbl PEIIeHrs 3afadyy BEIOOpa ONTHMU3AIMH MECT PACIIOIOKEHUS
PETPaHCIATOPOB. AITOPUTM ONTUMHU3ALMN MECT PACIIOI0XKEHUS PETPAHCIISITOPOB.

Pasmen 4. KoMnnekcHas ONTAMU3AIINS PaI¥OCHUCTEM II0 BEICOTE dHTEHH W MECTaM

PACIIONIOZKEHN A PETPAHCIATOPOB
MaTteMaTU4eCKue METOIH BbIGOpa KOMITJIEKCHOM OIITUMHU3AlUM BEICOT @aHTEHH U MECT

PacIoNoKEeHU PETPAHCIATOPOB. JTAIBl PellleHus 3afayil KOMITJIEKCHOU ONTUMHU3alliMu.
AnTropuT™M ONTUMUIAIUH.

Pa3pen 5. OnTuMu3anys Tpacc BHYTPU30HOBOU PAOUOCUCTEMBI

MaTemaTHuyecKue MeTOOB BEIOOpa KOMITJIEKCHOM ONTHMU3AlNU BHYTPHU30HOBOM PC.
HaxoxpneHue onTUMalbHBIX Tpacc. OTOOp NMydIInX BapuaHTOB Tpacc BHyTpu3oHoBou PC. O
BHYTPU30HOBOX PC C TeppuTOpHanbHO-pa3HEeCEHHBIM IPUEMOM CUTHAIOB.

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
144 gac(oB), 4 3ET
dopMa IpOMeKyTOUHOM aTTECTALUN

JK3aMeH

B1.B.22 IIomexoycmoiiyueocmb paduo31eKmpoHHbIX cpedcme

Ilenu oCBOEHUS MUCLUIIIMNHEL

Llenbio pernomaBaHus QUCHUTIINHEL «[I0MeX0yCTONYUBOCTh Pagu03IEKTPOHHBIX
CPEeQCTB» SIBJISIETCS:

M3yuenne OGaKalaBpamu 0COOEHHOCTENM  ITOMEXOYCTOMYUBOCTHU (ITY)
pagno3neKTPoHHbIX cpeacTB (POC) B ycnoBusx 060CTpeHus mpodieM
3JIEKTPOMArHUTHOM COBMECTUMOCTH 1 0COOEHHOCTSIM ITY MHOTrOIO3UIIMOHHBIX
1T (HPOBLIX PATUOCUTHAJIOB, TPUMeHsIeMbIX B POC [J1s1 yBeNTMUYEeHUS MPOIMYyCKHOM
crmocobHOCTH. [JMCIUIIIMHA [OJIKHA CII0COOCTBOBATh Pa3BUTHIO V¥ OaKamaBpa
CII0COOHOCTH YCTaHABIUBATh BIUSHUS MOMeX Ha paboTocrmocobHocTs POC u ux
IIPOTIYCKHYIO CITOCOOHOCTH M Pa3paboTKy croco6oB noBwimenus I1Y POC.

MecTo pucuuniuHe B CTpykType OI1

HucounnuHa «[IoMexoyCcTOM4YMBOCTh PAfu03JIEKTPOHHEIX cpencTs» B1.B.23 aBnsercs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKaMHU 00pa30BaTeIbHBIX OTHOILIEHUY O10Ka
1 yuyebHOTrO mjaHa MNOATOTOBKM OaKajlaBpuaTa Mo HampaBiaeHuio «11.03.01
Papuorexnuka». W3yuyenue pucuuniavHbl «I[1o0MexX0yCTOMYUBOCTh PafU03JIEKTPOHHEIX
CPencTB» onupaeTcsd Ha 3HaHUM JucHUNIuH(b) «Teopus BEepOSITHOCTEU U
MaTeMaTudeckas cTaTucTuka»; «LludppoBas oO6paboTka CUTHAJIOB».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cioco0eH BBITIONIHATh MaTeEMaTHUYECKOe MOENTMPOBaHe 00BEKTOB U ITPOLIECCOB 10 TUIIOBHIM
MeTOOWKaM, B TOM 4YMCJie C UCII0JIb30BaHUEM CTaHOAPTHBIX ITaKEeTOB IPUKIIaTHBIX TPOTPaMM
(TIK-1)

- Cnoco0eH BHITIONIHATh PaCUeT U MPOEeKTUPOBaHUE HeTajied, Y37I0B U YCTPOMCTB
PagnuoOTeXHUYECKUX CHCTEM B COOTBETCTBUYU C TEXHUYECKUM 3alaHUEeM C HCII0Ib30BaHUEM
CpedcTB aBTOMaTH3auuu npoektupoBanud (I1K-3)

CopepxkaHue OUCIUTIINHEL

P 1. Kananhl cBg3u POC 1 BX IponyCcKHAd CII HOCTh. 11V 111 BBIX MOCUTHAIIOB
Knaccudukanuus u xapakrepuctuku POC 1o muamna3oHam 4acToT. [IoMexoyCTONYHUBOCTh
MHOT'OITO3UITMOHHEBIX ITU(GPOBBIX PATUOCUTHAJIOB. BEIOOD BUIOB MOOYIISLINY IJIs1 TIepenaydn
1IM(POBLIX ¥ aHAJIOTOBLIX MHOTOKAHAIbHEIX CUTHAIOB.

P 2. K npuKauug noMex P

Knaccudukauus nomex, Gopmupyemurx POC 1 0KpyzxKalougM MIPOoCTPaHCTBOM. KocMuueckre
moMexu. CrocoOsl TOmaBIeHUs ToMeX. MeTomsl pacuyeTa KOMOMHAIMOHHEIX moMex PIOC. Hx
0C00EHHOCTH B PAgUOIPUEMHEIX U Ilepefaiomux ycrpoicTBax POC. CrieKTpsl paguoCUTrHajIoB
MHOTOKaHabHBEX PIC.

Paspen 3. BayrpucucteMHble noMexyu POC 1 cnocobbl 60phOLl ¢ HUMU

BuyTtpucuctemubie nomexu POC. Bribop anmemenToB PIOC, XapaKTepUCTHK ArarpaMm
HaIlPaBIEHHOCTHU aHTEHH U CIIEKTPOB pagrOoCUTHanIoB Oy moBhuimenus [1Y. MccnegoBanue
CHUKEHHUS MOIIHOCTH PaguOCUTHAJIOB 6@30BHIX CTAHIIMI Ha YMEHbIIeHHEe CYMMapHOU
MOIIIHOCTY TepefaTyruKkoB coTOBEIX POC.

Paspen 4. MexXcucTeMHbIe IOMEeXY B3aUMOIENCTBYIOUINX PaguopeIeMHEIX, COYTHUKOBEIX POC 1

BEICOKOCKOPOCTHOTO OECITPOBOIHOI0 MHTEPHETA U CIIOCOOBI X CHUIKEHUS
MeXCuCTEMHEIE TIOMEXY PafUOpPeIeHHEIX M KocMudeckKux POC u crmocoOwl uX CHUXKEeHUs. Porb

MexnyHaponHoro Coio3a J1eKTpocBa3u B pa3paboTke PIC. MccnegoBaHre HONYCTUMON
MOIIIHOCTY paAuoIIoMeXx IMOMeX Ha BXOfe IIpUeMHOro ycTpoicTBa POC Ha oCHOBe
HCIIOJIb30BaHUA psifa BonbTepa ¥ METOMOB OUCKPETHOM MaTeMaTUKU [JIs1 pacueTa
KOMOMHAIMOHHBIX ITPOTYKTOB.

Pasgen 5. Bopkba ¢ 3amMupaHuaMy curianos POC

Hcnonb30BaHue pa3HECEHHOT 0 NIpreMa PafguOCUTHAJIOB U peryJIupoBaHKe CKOPOCTU Iepefadu
U (POBEIX CUTHAIOB Oj1s noBkiIeHus [1Y POC

P HOBHBIE NTOHATHS TEOPUYU HHPOPMAaLIUK

KonnuectBo undopmarimu, cogepxaiieics B cooomennn. U36bITOYHOCTD andaBuTa.
IVMCKpeTHEIN KaHaJ ¥ eTr0 OCHOBHBEIE XapaKTePUCTUKHU. [[UCKPETHBIN KaHas 6e3 1yMa.
[TpomyckHas crmoco6HOCTh. KogupoBanue uctouynuka. Kogwel Xadhdmana u Illennona-dano.
[IMCKpeTHBIY KaHaJ C IyMoM. HenpeprIBHBIM KaHal. Mogenb HEeIIpephIBHOIO KaHarla.
OuddepennuanbHas suTponus. [IponyckHas criocOOHOCTh HEIPEePHIBHOT'O KaHasa C
aJOUTUBHBIM TayCCOBBIM IIyMOM. TeopeMa KOAMPOBAHUS [JIsI HEIIPEPEIBHOTO KaHana.
[IpenenbHBIE TOKa3aTeNnu 3PGHEKTUBHOCTH.

Pazpen 7. [IpuHIMIO IOMEXOYCTOMYHUBOTO KOOUPOBAHUS
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[TpUHIUT TOMEX0YCTONYHNBOT0 KOTUPOBaHUS. BO3MOXKHOCTE 00HAPYKEHUS ¥ UCIIPaBIIeHUS
omuboK.

Pasmen 8. bIOKOBEIE KOOEI

JInneiinsle 6710KOBBIE KOAbl. Ba3oBkle cBOMCTBA OI0KOBHIX KONOB. KomupoBaHue GI0KOBBIX
KomoB. CrcTeMa IpoBepoK. Bo3aMoXKHOCTH ieKomupoBaHusi. CBOMCTBA 0JI0KOBHIX KOJIOB.
BepxHss rpaHulla KOppeKTUPYIolel criocoOHOCTH (rpaHulla XaMMuHTa). [lapamMeTpel
IIJIOTHOYTIAaKOBaHHAIX KOIOB. [IoCcTpoOeHue 1 CBOMCTBa TMHEWHBIX OJI0KOBBIX KOIOB. CBS3b
MUHUMAaJIbHOTO PACCTOSHUS C CUCTEMOU IIPOBEPOK Kofa. HuKHSSA rpaHulla MUHUMAIbHOTO
paccrostHus (rpaHutia BapmiamoBa —I'unb0epra). MeTombl IeKOTUPOBAHUS TUHENHBIX OTTOKOBBIX
KomoB. CHHOPOMHOE IeKOAupoBaHue. MeToq HEOTHOTO IeKOOUpoBaHus [leKkogupoBaHue
«MSITKHX» PeIIeHnH.

Pasgen 9. [Tuknuyeckre KOObI

[TocTpoeHue U CBOKMCTBA LIUKINYECKHAX KOIOB. MaTeMaTHh4ecKas CTPYKTypa Kofa. YCioBue
CyIIeCTBOBaHHUS Kofla. MHOTOTAKTHEIE MUHEWHbIE GUNbTPHL. CHCTEMA IIPOBEPOK. CXEMBI
KopupoBaHus. CHHOIPOMHOE feKomupoBaHue. CBOMCTBO 00HAPYKEHUS MaKETOB OIINOOK.
[TocTtpoeHnue u gekoaupoBaHue Koo Puma — Conomona u BYX. «CrneKTpanbHBIN» METO[
nocTpoenus Kopos. [Toctpoenue koo Puga — Conomona. [TocTpoerHre gBOMYHBIX KOmoB BYX.
Anrebpanyeckoe JeKOIUPOBAHMUE.

P 1 BEPTOYHOE KOOTWUPOBAHU

Ceprounsie Koabl. KomoBoe orpanndyenre. CTPYKTypHas cxeMa CBEPTOYHOTO Kofepa.
CBoiicTBO mpo3payHocTy. CBoOOMHOE paccTosiHKe. [JeKooupoBaHuEe CBEPTOUHBIX KOTOB.
ANTOPUTM MOCIIENOBATEILHOTO JeKooupoBaHus. AnroputM Butepbu. [lekomep CK,
OTITUMAaJIbHBIM 110 KPUTEPUIO MaKCUMyMa all0CTePUOPHOU BEPOATHOCTHA UHGOPMAIIMOHHOTO
cuMBoJia. [TepeMexeHre KOJOBBIX CUMBOJIOB.

OO11ast TPyA0EMKOCTDb OUCLUTIINHEL
252 gac(oB), 7 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

3auert, Jk3aMeH. KypCcoBOU IIPOEKT

b1.B.23 3aeKmpomazHuUmMHasi coeMecmumocims paduold/1eKmpoHHbIX cpedcme

lenu ocBOEHUS OUCLUUIIIUHEL

L[em:}o InpenogaBaHusd JUCIUIIIINHBI <<9HeKTp0Mal"HI/ITHaH COBMECTUMOCTD
PadHuO3JIEKTPOHHBIX CPEOCTB» SABJIAETCA:
(I)OpMI/IPOBaHI/Ie 3HAHUH, y'MeHI/Iﬁ 1 HABBIKOB B 00J1aCTH OII€HKN SHeKTPOMaI"HI/ITHOfI 00CTaHOBKH,
IIpOBeOEHUSA 3KCIIEPTU3H HAa 3JIEKTPOMAIrHUTHYIO COBMECTHUMOCTE, B3aMMOJIEMCTBHUS C
Padn049aCTOTHEIM HEHTPOM.

MecTo gucUUIIKAHE B CTPYKType OII

Hucuunnvaa «JIeKTpOMarHuTHasg COBMECTUMOCTD Pafu03JIEKTPOHHEIX cpefacTs» b1.B.27
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SBASIETCS OUCIUIIIMHON dYacTu, GopMupyeMol ydacTHHKaMM 0Opa30BaTeNIbHBIX
oTHomeHuu O0roka 1 yueOGHOro mnnaHa MOATOTOBKM OakanaBpuaTa II0 HalpaBIeHUIO
«11.03.01 Paguotexnuka». M3ydyeHue QUCLUIIUHE «DJIEKTPOMarHUuTHasi COBMECTUMOCTD
PafM03IeKTPOHHEIX CPEICTB» OMUPAETCS Ha 3HAHUM OUCIUIIINH(bI) «AHTEHHO-PUOEPHEIE
ycTpoiicTBa»; «M3mMepeHuss B paguOTEeXHHUYECKUX cuUcTeMax»; «Paguomnepepamwlinue
yCTPOUCTBa»; «PaguonpueMHble YCTPOUCTBa».

TpebGoBaHUS K Pe3yIbTaTaM OCBOEHUS

[Tpouiecc u3ydyeHusT QUCLUIIINHEI HAallpaBlieH Ha (GOPMUpPOBaHUeE CIETYIOIINX KOMIIETEHIIAN:
B cootBeTcTBUUM ¢ PT'OC:

- Cioco6GeH UCIOIb30BaTh MOJI0KEHUS, 3aKOHEL ¥ METOOHl €CTECTBEHHBIX HAyK U MaTEMaTUKH 7
pelenus 3afayd nHKeHepHOU gesaTenbHOCTH (OITK-1)

- Crioco6GeH peanru30BbIBaTh IPOTrPAMMEL 3KCIIepUMEHTAIbHBIX NCCIeJOBAHUM, BKIII0Yasi BEIOOD
TEXHUYECKHUX CPelCTB U 00paboTKy pe3ynbTaToB (I1K-2)

- Crioco6GeH OCyIIeCTBIATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBa€MbIX ITPOEKTOB U TEXHUYECKOH
OOKyMEeHTallUM CTaHAapTaM, TEeXHUYECKUM YCJIOBUSIM U APYTUM HOpMaTUBHEIM JoKyMeHTaM (I1K-
4)

CopmepxKaHue TUCITUTIIMHBI

P 1. BRemenue. AKTyaabHOCTh, TEHIEHIINH, K HQUKAIIAS

AktyansHOCTE OMC POC. [Iporuos pa3sutus paguocssasu: cotoBo, WLAN, [oT T np. OCHOBHEIE
MIOHSATHUS U ompenenenus. Knaccudukaius 31eKTPOMarHUTHBIX TIOMEX 10 CBSI3SIM C HCTOYHUKOM
IIOMeXH, KlacCu(pHUKaIlUsI UCTOYHUKOB IIOMEX, PELIEIITOPOB IIOMeX, KaHaI0B IPOHUKHOBEHUS
rmoMex. Bugrl moMex B 91eKTPUYECKUX IETSIX.

Pa 2. MeTopnt HKHU KTPOMarHUTHOU TAaHOBKH

Bupel HopmupoBauusa B IMC. CucteMa MeToOoB olleHKH OMC. MaTeMaTudeCcKoe OIMCaHue
OCHOBHBIX BHIOB IIOMEX. JJIEKTPOMarHuTHas 00CTaHOBKA. AHAIMTUYECKOE IIPeICTaBIIeHe
37IeKTPOMarHUTHOM 00CTAaHOBKH. BeposiTHOCTHAS OlleHKa ITOMeX0BOM 00cTaHOBKHU. Kputepun
KayecTBa QyHKIIMOHUPOBaHUS U KpuTepun OMC [Jis pa3NUyHbIX CIyXKO

Paspmen 3. OpraHu3aIimoHHO-TeXHUYECKHe MeToIbl o0ecrneyernuss IMC

[ToHsITHE paAroCTyKObI, YIIpaBlieHus Paguod4acTOTHEIM CIIEKTPOM. YIIpaBieHNe UCII0Ih30BaHNEM
PafrodacTOTHOTO CIIEKTPa Ha MeXOyHapOAHOM ypoBHe: PapnodacTtoTHEM pernaMeHT, MTPY,
IIJIaHBl Ha3HAUEHUS U [IPUCBOEHUS YacTOT. MeXIyHapomHO-IIpaBoBas 3aluTa YaCTOTHBIX
IIPUCBOEHUH. YIIpaBlieHWE UCII0Ib30BaHUEM Pafii04aCTOTHOTO CIIEKTPa Ha HallMOHAIbHOM
ypoBHe.PernamMeHT paguoCBg3U U MeXAYHaPOAHO-IPaBOBasl 3all[iTa YaCTOTHHIX HAa3HAUYEHUN.
OKOHOMUYECKUE METOMH YIIPaBJIeHUS UCIO0JIb30BaHUEM Pafu04aCTOTHOIO CIIEeKTpa

Pa3pmen 4. [TpUHUIXIEL 1 0COOEHHOCTY MTPUTPAHNYHON KOOPOUHAIIUN

OCHOBHBIE TTOTIOKEHUS IIPOBEAeHUS IPUTPAaHUYHOM KOOPAUHAIMU. MeTOObl OLIEeHKH
Heo0XOMMMOCTH KOOPAWHAIIMY YaCTOTHBIX IIPUCBOEHUN MEX[Y CETSIMU ITOABUKHOM CBSI3U I
Pa3IUYHBIX PAJUOCITyKO0.

Pazpgen 5. Texunuyeckue MeTonnl obecneyenusi IMC

OKpaHUPOBaHKE: IIPUHITUIIE 0CIa0IeHUs 37IeKTPOMArHUTHOM BOJIHBI 9KPAaHOM, PEKOMEHIALNH 110
BLIOOPY MaTepHaja KOpIyca Py MPOeKTUPOBaHUH, 3PGEKTUBHOCTb 3KPAHUPOBAHMUS.
OuIbTPAIMS: TUITH GUIBTPOB, 0COOEHHOCTH MCIIOIb30BAHUS (DUIBTPOB. 3a3eMIIeHNE: UCTOUYHUKU
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OMII npu 3a3eMeHUH, CII0COOH 3a3eMJIeHNs, YCTpaHEeHe KOHTYPOB 3a3eMyeHusi. Bei6op
Mo1tHocTel B rpynne PIC. Beibop 3HaueHuM YyBCTBUTENBHOCTH MPUEMHUKOB B TPYIIIIE
opHOoTUNHBLIX POC. YpaBnenue u3bupaTeIbHEIMU CBOWCTBA PATUOIIPUEMHOI0 YCTPOKUCTRA.
OcnabneHue moMex mpu MpuEMe Mo m0O60YHKM KaHanmaM. OcnabieHue moMex Ipu MpueEMe 1o
BHEIIOJIOCHBIM KaHajlaM

Pa3spen 6. [IpencraBneHre aHTEeHH ¥ KaHAI0B PACIPOCTPaHeHUs B 3agadax OMC

AKTyanbHOCTH ONMCAHUA aHTeHH B 3afayax OMC. Knaccudukaiusa anTeHH. [lapaMeTphl aHTEHH,
Brusione Ha O9MC u OMO. Oco0eHHOCTH ONKCAHUS JUarpaMM HallpaBlIeHHOCTH aHTEHH B
3apmavax OMC. PacnpocTpaHeHre CUTHAJIOB MEIIAONINX TepelaTYNKOB. BusHIe TapaMeTpoB
OpHMEeHTallUX aHTEHH.

Pazgen 7. SMC Ha3eMHBIX 1 KOCMAYECKHUX CIYXKO0

Knaccudukaimsa KocMAYeCKUX paanocnyx0. [1yTu BO3SHUKHOBEHUS B3aUMHBIX IIOMEX B CUCTEMaX
Ha3eMHBIX ¥ KOCMHUYECKHUX pamunociyxk6. IMC cryTHUKOBHIX cUCTEM CB3u. Kputepuu SMC
Ha3eMHBIX ¥ KOCMHUYECKUX papunociyxk0. Metonrl obecriederuss IMC npu MpOeKTUPOBaHUM
pafuopeneHbIX TMHUN U 36 MHBIX CTaHIUM CITYTHUKOBBLIX CHCTEM CBSI3H.

Paspgen 8. BHyTpuannapatypHad 9MC

[TpyYMHEI BO3HUKHOBEHHUS IITyMOB. BO3MOXKHEIE TPUYUHE! YXYOIIEHUS IIOMEX0BOM 00CTAaHOBKY M3-
3a pa3/IMYHBEIX KOMIIOHEHTOB. [TapaMeTpbl OMC B NMUHUSX CBsA3U. MICKaXKeHUs CUTHaJla B TUHUSIX
CBsI3U. MHAYyLMPOBaHHLIE TOMEXHU B IMHUAX CBsI3U. CorylacoBaHue NUHUYN CBS3HU. [ToMexu BO
B3aVMMOMEWCTBYIOIINUX TUHUSAX CBI3U. PEKOMEHaIMY 110 KOHCTPYUPOBAHUIO TUHUM CBSI3U.
XapaKTepuCTUKU IPUEMHUKOB, Biausouue Ha OMC. HopMupoBaHre anapMeTPOB IIPUEMHUKOB.
MaTepuasnsl 3KpaHUPOBaHUS, UCIIONIL3YIOIIKUECS B IPUEMO-TIEPENalOIINX YCTPONCTBAX.

P . UHOyCTpHanbHBIE IOMEXH

Penentopsl uaAycTpuanbHeX papuonoMmex (MPII). Knaccudukauus MPIT, HopmupoBanue MPII,
u3Mepsiemble mapameTpsl UPII. HopmaTuBHBIE HOKyMeHTH B 06mmactu MPIT. Knaccel o6opymoBaHus
nHpopManroHHEIX TexHonorui (OUT). Metons! 1 0o00pyoBaHKe AJIS TPOBENEHUS CepTUGUKALIAN
u ucnelTanuit OUT mo mapameTpaM 371€KTPOMarHUTHOM 0€30IacHOCTH.

Pa3pen 10. MeTopnsl ouieHKY ycTonuuBoct PIC K Bo3percTBrI0 QMU

Bo3pgelicTBrE 37IeKTPOMarHUTHEIX UMITYJIbCOB Ha 3J1EKTPOTEXHUUYECKHE YCTPOUCTBa: OLleHKa
BO3[IeMCTBUS Ha aHTEHHHI U (QUOEpHbIE YCTPONCTBA, Ha KaOelbHble TUHUYU CBSI3H; MO,
HaBOJUMBIE B MeTaJJINYECKUX 3KpaHax. MeTonpl OLeHKHN YCTOWYMBOCTHY alllapaTyphl: aHaIu3
COCTaBa CHUCTeM CBsI3H, BEIOOD ITOKa3aTesiel ¥ KPUTEPHEB YCTOMYUBOCTH € yueToM OMC,
pacyeTHas OlLleHKa yCTOMYUBOCTH K OMB, skcnepruMeHTanbHas OlleHKa YCTOMYUBOCTY K OMB

OO01ast TPymOEeMKOCTD AUCITUIIINHEL
108 gac(oB), 3 3ET
dopma IpOMEKYTOUHOU aTTECTAIIUU

3aueT

b1.B.24 3aexkmponumaHue paduomexHu4ecKux cucmem

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llensro InpenogaBaHusd OUCIUIIIINHBI <<9HeKTpOHI/ITaHI/Ie padnOTEXHNYECKHUX
CUCTEM» ABJISAETCA:
HN3ydyeHrne OCHOBHBIX ITPUHITUIIOB npeo6pa303aHI/Iﬂ SJ'IeKTpI/I‘-IeCKOI;I JHEPIuuy,
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WCIIOIb3YEMBIX ITPH CO3MAHUU YCTPOMCTB CUIIOBOM 3JIEKTPONPe0obpa3oBaTeIbHOM
TEXHUKHU
Pafn03IeKTPOHHBIX CUCTEM.

MecTo pucuuniavHel B CTpykType OII1

IJucuunnuHa «JOJeKTPOIHUTaHUe paguoTexHHuYecKux cucrtem» b1.B.25 saBnsertcs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUY O10Ka
1 yuyebHOTro mjaHa MNOATOTOBKHM OaKajlaBpuaTa IO HampaBiaeHuio «11.03.01
Pagmotexnuka». HM3ydeHue OUCIUINUHB «JNE€KTPONUTaHUE PafgUOTEXHUUYECKHUX
CUCTEM» OIMpAaeTCsd Ha 3HaHUU OUCHUIIIKH(BI) «CxeMOTexHUKa»; «TeopeTHdecKue
OCHOBH PafNOTEXHUKHU»; «TeopeTUYeCKHue OCHOBHl 3JEKTPOTEXHUKU»; «Teopus
9NIEKTPUYECKUX Liemnei»; «Ou3nyecKre OCHOBBHI 3JIEKTPOHUKU»; «DNEKTPOHUKA».

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- Crtoco6eH BHITIONHATH pacueT U MPOEKTUPOBaHUeE JeTallel, y37I0B U YCTPOMCTB
PaguOTEeXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKUM 3alaHUeM C UCII0Ib30BaHuEM
CpencTB aBTOMaTH3anuu npoektupoBanus (I1K-3)

- Crmoco6eH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IIPOEKTOB U
TeXHUUYECKOU NOKyMEeHTalUu CTaHAapTaM, TeXHUYECKUM YCIIOBUSIM U APYTUM HOPMaTUBHBIM
nokyMeHTaMm (I1K-4)

CopepxkaHue OUCIUATIIMHEL

Pasmen 1. Beegenune

OCHOBHBIE TTOHATHUS U ONIpefeIeHNs CUCTEMBI 3JIEKTPONIUTAHUSA U UX PYHKLIXOHAIbHbIE
3JIEMEHTHL.

Pazpen 2. TpancdopMaTopsl

O61mue cBemeHus 0 TpaHchopMaTopax. PexxuMbl paboTH TpaHchopMaTopoB. Paboune
XapaKTEePHUCTHUKHU U ITI0Ka3aTeNln KadecTBa TpaHChHOpMaTOpoB. Tpexda3Hble TpaHCHOPMATOPEL.
Pazpen 3. BelpsMuUTENbHBIE YCTPOKCTBA

OO1mue cBefileHUs O BHIIPSIMUTENBHEIX yCTPorcTBaX. OCHOBH TEOPHH BHIIpsMieHus. Pabora BY
Ha aKTUBHO-MHOYKTUBHYIO ¥ aKTUBHO- EMKOCTHYIO Harpy3K#. YIIpaBiisieMble BEIIPSIMUTEIIN.
Pa3pen 4. [TaccuBHEBEIEe ¥ aKTUBHEIE CrIaXKHABAOLINe QUIBTPHI

Ha3naueHue, CTpyKTypHas cxeMa, npu3Haku Kinaccudukanuu CO. [Tokasatenu kadectBa CO.
[IpunHIIALIEL pacyeTa

Paszgen 5. [TonyIpoBOOHUKOBEIE ITPe06pa30oBaTeIn MOCTOSHHOIQ HAPSAXKEHNU

Ha3naueHue nmpeobpa3oBaTesiei MOCTOSTHHOTO HanpsixkKeHus. [IpuHIUI mpeoOpa30BaHUs OOHOTO
TIOCTOSTHHOT'O HaIpsiXKeHus B apyroe. Kimaccudukanuus, mokasaTeayd KauecTBa 1 001acTu
npumeHnenus I[1TTH. AHanu3 OCHOBHBIX CXeM TPAH3UCTOPHBIX UHBEPTOPOB.

Paspen 6. CTabunu3aTophl HANpsIXKEeHUS U TOKa
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O6mue cBemeHus 0 cTabunu3aropax. KoMmmeHcamoHHbIe CTaOMIN3aTOPHl IOCTOSTHHOTO
HaIpsXeHUs U TOKa ¢ HenpephBHEIM perynupoBanneM (HCH). KoMmneHcalnoHHbIE
CTa0MIM3aTOPEI TOCTOSTHHOT'0 HANIPSI2KEHUS C UMIIYJIbCHBIM perynupoBanueM (MCH).
Crabunu3aTopsl TepeMEeHHOT0 HallPSAKEeHUS U TOKa

Paspen 7. Microunuky 6ecrepe00MHOI0 NUTAHUS
O6mrue cBemenust 06 MBI, knmaccudukanusi. OCHOBHBEIE CXeMHBIE PEIIeHUs

Pazgen 8. ICTOYHUKY 31€KTPOCHAOKEHUT

OcHoBHEBIE TpeOOBaHUS, IPENbIBIEeMblE K UICTOYHUKAM 3JIeKTpocHabxkeHus. Knaccudpurauus
HCTOYHUKOB 3JIEKTPOCHA0OKEHU T

Pa3pen 9. XuMuyeckre NCTOYHUKY TOKa

Knaccudukarus XUT. KucnoTHble / CBUHILIOBEIE / U LIeJIOYHBIE aKKYMYJIITOPHL. [loKasaTenu
kKadectBa XUT. YCTpPoKCTBO, OCHOBHBIE XapaKTEPUCTUKH, pacyeT pekKUMOB PabOTHI

Paspen 10. CIII paguTexHUYECKUX CUCTEM

Hasnauenue u knaccuduranus CIII. TToctpoerue MmoaynbHEIX II1Y ¢ 6ecTpanchopMaTOPHEIM
BxomoM. Bribop wacToThl npeobpa3oBanus. [IoBrimenre HagexHoctu COIl. Hanpasnenus
pasButus COII

OO1mast TPyA0EMKOCTD AUCIUIIIMHEL
108 gac(oB), 3 3ET
dopMa MpoOMexKyTOUHOM aTTeCTALUN

3auer

b1.B.25 OcHoebl pa3pabomku cucmem HA Kpucmajie

Llenu ocBOeHUS TUCLIUITIUHEL

Llenbio mpernofaBaHus OUCHUTIINHEL «OCHOBEI pa3pab0TKM CHCTEM Ha KPUCTAJIIe»
SIBIISIETCS:
Lento ABNsIETCS MONTyYeHUST HadaJlbHBIX CBEeIEHUHU O CTPYKTYpe U IPUHIIUAIIAX
paboTel cucteM Ha KpucTasnie (CHK), u3ydyeHrue HHCTPYMeHTapus pa3paboTKu 1
Pa3NUYHBIX paguonpunoxenuin Ha CHK.

MecTo pucuunInHe B CTpyKType OI1

Oucuunnuia «OCHOBH pa3paboTKM CHCTeM Ha Kpucranne» B1.B.26 saBnsercs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOILIEHUY O10Ka
1 yuyebHOTro mnaHa NOATOTOBKM OaKajlaBpuaTa IO HampaBmeHuio «11.03.01
PapuorexHuka». M3ydenue gucuumnivHbl «OCHOBH pa3pabOTKK CUCTEM Ha KpUCTasie»
onupaeTcs Ha 3HaHuUM pgucnunauH(sl) «MHPOopMaTuKa»; «MHUKPONPOLECCOPHEIE
YCTPOUCTBA>.

TpebGoBaHus K pe3yIbTaTaM OCBOEHUS
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[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETeHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6GeH BHIIONHSATh MaTEMATHYECKOE MOeIMPOBaHe 00beKTOB U MPOIIECCOB 10 TUIIOBHIM
MeTO[MKaM, B TOM YHCJIe C UCIIOJIb30BaHNEM CTaHOAPTHHIX MaKeTOB IPUKIAaJHBIX IPOrPaMM
(TIK-1)

- CriocoGeH BHITIONHATH pacyeT U MPOeKTUPOBaHUe [ieTajiel, y3/I0B U YCTPOUCTB
PafUOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aflaHUEM C MCIIOIb30BaHNEM
CpencTB aBTOMaTu3anuu npoektupoBanus (I1K-3)

CopepxkaHue OUCIUIIINHEI

Paspmen 1. Beegenue

OCHOBHOM ITUKII MPOEKTUPOBaHUS cucTteM Ha Kpuctanne. [Tousitue ASIC, FPGA, CPLD, HDL,
SoC, NoC. OcuoBarle npousBonuTenu u cemerictBa FPGA u Soc. O6nmactu npuMmeHenus SoC.
[IporpaMMupyeMble ToTUYeCKHEe MaTpULbl. CII0KHEIE IPOrpaMMUpPyeMbIe JIOTUYEeCKue
HMHTerpaibHble CXeMbl. ba30Bele MaTpUYHbIE KPUCTAIIEL. [IporpaMMupyemMele I0/1b30BaTeIeM
BEHTUJIbHBIE MaTPUIEl. AnmapaTHas CTPYKTypa CUCTEMEI Ha KpUCTaJe.

Pa3pen 2. OyHKIWOHAIBHO JIOTHYECKOE TPOEKTUPOBAHNE

[ToTeHIManbHbIE U UMITYILCHEIE CUTHAJIBI, TIePEXOHbIE ITPOLIECCH B IM(PPOBEIX CXEMAX,
KOMOWHAIMOHHBIE, CHHXPOHHBIE, aCUHXPOHHBIE CXEMHI.

Pasgen 3. CpencTBa MPOEKTUPOBAHUS CUCTEM Ha KPUCTAIIIE

Cumynsius, Bepubukaius, KocumMynsauus. [IporotunupoBanue.[ITuppoBoi cuHTe3. A3BIKN
IporpaMMupoBaHus Ais uugpoBoro cuHTe3a. Verilog, System Verilog, VHDL, SystemC. RTL-
omnucaHue npoekTa. [lepeHoc npoekToB ¢ mnatdopmbl FPGA Ha ASIC

P 4 T-I HOe o

MopgenupoBaHue MPOLECCOPHOTO sifpa. Ha3sHadueHue 1 apxXUuTEeKTypa MIPOLIEeCCOPHOTO Sapa.
ApXUTEeKTypa BHYTPEHHEH IIMHEBI ITPOLeCcCOpPHOro sapa. OTiIafKa MporpaMMHOro obecredyeHus.
P AnmnapaTHble I HEBIE S

IIponeccoproe sanpo ARM Cortex. [TogkitoueHre K IIPOLECCOPY 10JIb30BaTeIbCKUX YCTPOUCTB.
Komanngbl monbs30BaTens. [Tlognepkka OTIaf0YHBIX CPEOCTB.

P HHT JCHl B3aMMOIEHCTBUS I u I1JIN

CrpykTtypa untepdeiica AXI (cursarsnsl, pa3MelleHNe B TaMATH TaKTUPOBaHUE, IPOTOKOJI
oOMeHa u ynpasnenue), AXI4 DMA, AXI4-Stream.

O611ast TPyA0EMKOCTD OUCLUATIINHEL
144 gac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

DK3aMeH
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B1.B.26 OcHosebl 0e108bIX KOMMYHUKAU UL

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpenofaBaHus QUCHUIIIUHLL « OCHOBHI I€JIOBBIX KOMMYHUKAIIUI» SIBIISETCS:

dbopMupoBaHue MPAaKTAUYECKUX 3HAaHUM 1 HaBLIKOB OIIEHKHY U aHa/Iu3a
KOMMYHUKATHBHBIX CTPATETuH, a Tak:Ke HaBHIKOB (POpMUPOBaHUS COOCTBEHHOM
CTpaTEeruu IeJI0BOr0 OOIIEeHHUS.

MecTo pucuuniusel B CTpykType OI1

Hucuunnuaa «OCHOBH OeI0BBIX KOMMyHuKanuu» b1.B.27 gBnsgeTcs OUCLUNIUHOU
yacTtu, popMupyeMou ydacTHHKaMu 00pa3oBaTEeIbHBEIX OTHOLIeHU 010Ka 1 yueOHOTO
IJlaHa MOATOTOBKM OaKallaBpuaTa mo HampaBneHuio «11.03.01 PaguoTexHuKa».
W3yyenne pucuuniauHbel « OCHOBH AEOBBIX KOMMYHUKALUK» ONUpPaeTCs Ha 3HaAHUU
mucuunauH(b) «McTopus (uctopus Poccuu, BceoOIasi KICTOPHS)».

TpebGoBaHUs K pe3yibTaTaM 0CBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINX KOMIIETeHITIN:
B cootBeTctBUEU ¢ PTOC:

- Crioco6GeH peanru30BLIBAaTH IPOTrPAMMBI S3KCIIEPUMEHTAIbHBIX MCCIIeIOBAHUM, BKITI0Yas BEIOOD
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

- Crioco6GeH OCyIIeCTBIATH IeJIOBYI0 KOMMYHUKAIIMIO B YCTHOM U IMCbMEHHOM ¢opMax Ha
rocygapcTBeHHOM s3biKe Poccuiickoir Oemepanuy 1 UHOCTPaHHOM(bIX) s3bIKe(ax) (YK-4)

CopepxkKaHue OUCIUIIINHEI

Pazpen 1. OCHOBHEIE XapaKTEePUCTUKH NEI0BEIX KOMMYHUKAIUN
[ToHsITHE ¥ OCHOBHBIE XapaKTEPUCTUKHU OOIIEHNS U KOMMyHUKaUu. KOMMyHUKaTHBHBIH,

MHTEePaKTUBHLIM U IEPIENTUBHEINA aclleKThl 001ieHus. [IoHATHE U CTPYKTYPHBEIE 3IEMEHTHI
Ipoliecca KOMMYHUKAIMU. JTAllbl Ipoliecca KOMMyHUKauui. Buasl KOMMyHUKaUu. Bugsl u
(GbOpMEI IeI0BEIX KOMMYHUKAIUH, X XapaKTePHUCTUKA. YCTHBIE U MUChbMEHHbIE NEJI0BhIE
KOMMYHUKAIIMYU B OpraHu3anuy. KoOMMyHUKATUBHEIE Oaphephl B IEJI0BOM OOIIEHUH.

Paspmen 2. TexHOIOrUM Oe10BOr0 B3aMMOIENCTBUS

BepOanbHble U HeBepOaibHbEIE CpefcTBa 00meHus. CiyliaHre B OeI0BOM KOMMYHUKAIIUH.
MeTonb ¥ TEXHUKH CaMOIIpe3eHTaluu. TeXHUKY MyOMUYHOT0 BEICTYIINIeHUs. UMUK IeT0BOTO
YeJioBeKa.

P KoHMIUKTEHL 1 3TUK BBIX KOMMYHUKAIINN

KoHGMUKTH B OETOBLIX OTHOLIEHUSX, UX IPUYMHBI U Pa3HOBUOHOCTH. KOHQIUKTEH B
opranu3anuu. CTpyKTypa KoH(pnukTa. O0beKTHBHAS U CYObEKTUBHAS COCTABIISIONIAS
KOH(MUKTOB. [[uHaMuKa KOHGuKTa. CriocoOwl paspelnienus: KOHGIUKTOB. [IpomenypHeie
aCIIeKTHl PETyIUPOBAHUS KOHGIUKTOB: IPUMHUPEHUE, IOCPEeTHUYEeCTBO, apbuTpax. CTUmu
MOBeIeHUST B KOHQIUKTHBIX CUTyalusaX. [[pUHIIUIIE, TPaBUjIa U HOPMEI IEJI0BOT'0 OOLIEHUS.
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OdurranbHbie MEPOIIPHUSITHS B CUCTEME [IeJIOBOT0 O0IIeHNs. DTUKET MIPUBETCTBUS U
npenctaBienusi. O0IIas XapaKTePUCTUKA ITOBEIEHUS U JeJIOBEIX KaYeCTB IPeiCTaBUTEIIeH
Pas3NUYHBIX KyIbTYp. MexXayHapooHas CyOKyIbTypa IIEPeroBOPOB, UX ClielinduKa B CTpaHax
3ananma 1 BocToka.

OO61mast TPYAOEeMKOCTD HUCITUIIINHEL
72 gac(oB), 2 3ET
dopMa IpOMeKyTOUHOU aTTeCTallUN

3auer

B1.B.27 Cmamucmuueckue memodbl 00pabomku cay4aiiHbix CU2HA/108 U no.iel 6
paduomexHuYecKux cucmemax

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpenomaBalHus QUCHUTIIMHEL « CTaTUCTUYECKHE METOMIb 00paboTKH
CITy4alHBIX CUTHAJIOB U I0JIel B PagUOTEXHUYECKUX CUCTEMAax» SIBIISIETCS:

IIOITOTOBKA CIIEIIMaINCTOB 10 MIPOEKTUPOBAHHUIO U pa3paboTKe pafiuOTeXHUYECKUX
CHCTEM U YCTPOMCTB, Blafel0IIUX COBPEMEHHEIMY MeTOaMu 00pabOTKK CUTHAJIOB U
n300paXkeHui, a TakXkKe 110 ONTUMHU3AINHN PATUOTeXHUUYECKUX CUCTEM

MecTo pucuuniauHel B CTpyKType OI1

HucrunnuHa «CTaTUCTU4YeCKUe MeTOObl 00pab0TKU ClIyYalHBIX CUTHAJIOB U ITIOJIEU B
paguoTexHuUecKux cucreMmax» 51.B.28 gBnsieTcs QUCHUNIAHON YacCTH, GOPMUDPYEMOU
y4acTHUKaM{ 00pa30BaTeNIbHBIX OTHOIIEHUX 010Ka 1 yueOHOTO IMjaHa MOATOTOBKU
O0akanaBpuaTa o HampaBneHnuio «11.03.01 PaguorexHuka». HM3yyeHHe OUCHUIIIUHBL
«CraTucTudeckue MeTOAH 00paGOTKM CcHIy4YaWHBIX CHUTHAJOB X IOJNEH B
PaguOTEeXHUYECKUX CHCTeMaxX» ONHUpaeTCd Ha 3HAHUU OUCUUNJIUH(HI)

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HAllpaBjeH Ha GOpMHUPOBaHuE CIIeAyIOMNAX KOMIIETEHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6GeH MCIIONIb30BATh MOJI0KEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTEMAaTUKHU
OIS pellleHus 3afay nHxkeHepHoU mestenbHocTH (OITK-1)

- Cnoco0eH BHIMOJIHATh MaTeMaTHUYECKOe MOEeIMPOBaHue 00BEKTOB 1 ITPOLIECCOB 110 TUIIOBEIM
MEeTOIWKaM, B TOM YHCJIe C UCII0JIb30BAaHNEM CTaHOAPTHHIX IAKeTOB IPUKIATHEIX IIPOIPAMM
(TTIK-1)
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CopepxkaHue OUCIUIIINHEI

Paspen 1. BeepneHnue.

BBemenue. 3agadya 00pab0TKY CUTHAJIOB.

Pa3pen 2. MeTonbl onMcaHug CUTHAJIOB U [TIOMeX B PaIUOTEeXHUYECKUX CACTEMaX.
Knaccudukauus curtanos. [leTepMUHUPOBAHHBEIE M CTOXaCTAUECKUe Mofenu. CiydalHble
BEJIMYMHEL, IIPOLECCH U 110Ji. MapKOBCKUe ClIydalHble IPoLecch. YpaBHeHUue DoKkKeepa-
[Tnauka-Kommoroposa. [Juddy3uonHbie mpoieccs. MapKoBCKUE MOMIeIN KaHaJIOB CBI3M.
Croxactuueckue guddepeHIuanbHble U CTOXaCTUYeCKre pa3HOCTHEIE ypaBHeHUsd. CUHTES U
a"anu3 CIIY. OmHOMepHEIE U MHOTOMepHEIe (BeKTopHBIe) CIIY. Mogenu ciydalHBIX [TOJIEH.
Pasgen 3. OOHapyXKeHNe ¥ pa3iiyeHre CUTHATIOB B PaIUOTEXHNYECKHUX CUCTEMaX.
[ToctaHoBKa 3amauu oOHapyxkeHusi. OCHOBHBIE KpUTEPUM OOHapyxKeHuss. DopMynupoBKa
3a[lay¥ ONTUMAJIbHOTO0 OOHAPYKEHUS U pas3NnudeHusi. [IpoBepKa CTaTUCTUUECKUX TUIIOTES MIPH
00HApPYKEeHUHU U PA3IMYeHNU CUTHAJIOB IIPU OJHOKPATHBEIX ¥ MHOT'OKPATHBIX HAOIIONEHUSIX.
OO6HapyXkeHHe U pas3indyeHne MOJTHOCTHIO H3BECTHRIX CUTHAJIOB (IMCKPETHRIE MTPOIIECCHI).
OO6HapyXkeHHe ITOCTOSTHHBIX CUTHAJIOB. KOpPeNsIIuOHHBIN TPHEMHHUK M COTJIACOBAHHBIN (DUITBTP.
®T, YT, m- uunble curHansl. OOHapyKeHMe IOJTHOCTHIO0 U3BECTHHIX CUTHAJIOB (HEeIPepPHLIBHEIE
mporecchl). O6HapyKeHHe U pa3IniyeHre CUTHAJIOB IIPY HAJTUYUU CITy4alHBIX IIapaMeTpOB.
OOHapyXeHMe CUTHAJIOB CO CITydyalHON HayabHOM (a3oi.

Paspmen 4. ®unbTpalivid CUTHAIIOB PAOUOTEXHUYECKUX CUCTEM.

[TocTranoBka 3amauu punbTpanuu curiaaoB. dynkuuu noteps. Kputepuit MCKO. OcHOBHEIE
TeopeMbl punbTpanuu. [I[puHIKUI OPTOrOHAIBHOCTH. CornacoBaHHBN GuIbTp. CKaNSIPHBIN
dbunsTp Bunepa. MaTpuunbili (BeKTOpHEIM) hunbTp Bunepa. Lludporoit bunstp Bunepa.
HenpepriBubii punbTp Kanmana-briocu. MHOrOMepHLIN (BeKTOPHEIN) GunbTp Kanmana.
YUyBCTBUTEIBLHOCTD aITOPUTMOB TUHEWHOU ¢punbrpanuu. Lludpposou ¢punbtp Kanimana.
OCHOBHBIE COOTHOIIIEHUST HETMHENHOM oNTUMasbHOU dunbrpaiuu. dunbtp CTpaToHOBUYA.
Pacmiupennsist punbTp Kanmana. IludpoBrie HemrHENHBIE QUITBTPEL.

OO6I1mast TPyAOEeMKOCTD AUCITUIIINHEL
144 ygac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTallUN

DK3aMeH

Bb1.B.28 CnymHukoebie u paduopeieliible AUHUU C8513U

Llenu ocBOEHUS OUCUUIIIUHEL

Llenbio mpemnofaBaHus QUCHUIIIUHLL « CTyTHUKOBLIE ¥ PaguopeieliHble TUHUH
CBS3U» SIBNIIETC:

u3ydeHue MPUHIUIIOB paboTH 000pyIOBAHUS CIIYTHUKOBHIX U PAguOpPeIenHbIX
JIMHUY CBSI3Y, & TaKXkKe MEeTOAUK UX IPOEKTUPOBaHus U pacyeTa

MecTo pucuunnuHe B CTpykType OI1
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HucuunnvHa «CIyTHUKOBBEIE U pafuopenieliHbie NuHUU CBA3u» B1.B.29 gaBnsetcs
OUCIUTIIMHON YacTH, GOPMUPYyEMOM y4aCTHUKAMHU 00pa30BaTeIbHBIX OTHOILIEHUY O10Ka
1 yuyebHOro mnaHa NOATOTOBKM OaKalnaBpuaTa mo HampaBiaeHuio «11.03.01
Papguotexnuka». HM3ydyeHue pmucuuniavHbl «COyTHUKOBBIE U pafuOpeeVHble JTUHUU
CBSI3M»  OINUpaeTCsd Ha 3HaHUU AuCHUNNUH(B) «IIOMEexX0yCTOMUYUBOCTDH
Paguo3JIEKTPOHHEIX CPencTB»; «PamuoTexHUUYeCKue CUCTeMEl»; «PacrmpocTpaHeHue
paguoBONH ¥ aHTEeHHO-QUAEpHbIe yCTPOWCTBA B paguoTexHuke»; «Teopus
3JIEKTPUYECKOU CBA3U»; «TexHuYecKas 3JIeKTPOOUHAMHUKA».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMNAX KOMIIETEHITIN:
B cootBeTctBuEU ¢ PTOC:

- Crioco6GeH peanr30BLIBATH TPOTrPAMMBI S3KCIIEPUMEHTAIbHBIX UCCIIeIOBaHUM, BKITIOYasi BEIGOD
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

- CriocoGeH BHIIONIHATH pacyeT U MPOEKTUPOBaHKe JieTajiel, Y3/I0B U YCTPOUCTB
PagHUOTEXHUUYECKUX CHCTEM B COOTBETCTBUU C TEXHUUYECKUM 3aJaHNEM C HCIIOIb30BaHUEM
CpencTB aBTOMaTu3anuu npoektupoBanusd (I1K-3)

CopepxkaHue OUCIUIIINHEI

Pasgen 1. OOII1e TPUHIIUIIL IOCTPOEHUS PAOUOPEeIeNHbIX M COYTHUKOBEIX CUCTEM CBS3U
[TousiTue 0 cucreMme paguocBsa3u. OCHOBHEIE KiTaccudukanuu. COBpeMEHHOE COCTOSHUE CUCTEM

paguocBsa3u B EACC. OcHoBHBEIE 0COOEHHOCTH U KJlacCubUKanusi pafgropeeiHbX U
CIIyTHUKOBBIX CUCTEM CBsA3U. OCHOBHBIE TEXHUYECKUE XapaKTepUCTUKH. [11aHkl pacupenenenus
4acToT

Pasgen 2. Oco6eHHOCTH pacnpocTpaHeHrsa paguoBoiaH Ha PPJI ¥ CIYTHUKOBLIX IUHUY CBSA3U
PacnpocTpaHeHre paguoBOIH B YCIIOBUAX CBOOOMHOrO0 pocTpaHcTBa. OCHOBHEIE
SHepreTu4eckre cooTHoUeHNUsI. OCOOEHHOCTH pacIpPOCTpPaHEeHUs PafKOBOJIH Ha
paguopenerHbIX TUHUAX IPSIMOY BUZUMOCTH, TPOIOC(HEPHEIX U CIIYTHUKOBHIX TUHUSX CBA3U

P [IpUHIUIIEL IOCTPOEHUS BaHUd 1IN BEIX PP

O61ue IPUHIKUIIE ToCTPoeHusT 060pynoBanus uudpossx PPC. Iudposas 06paboTKa CUTHATIOB
B TpaKTe 0CHOBHOU nojiockl LIPPC. Monynsanusa 8 LIPPC. [IpuHIUNIE TIOCTPOEHUS MOIEMOB
LIPPC. MeTopas! 60phOLL C 3aMUPAHUSIMU CUTHAJIOB U BHYTPUCUCTEMHBIMU [TOMEXaMH,
IIpuMeHsieMble Ha HU(POBEIX papuopeneineix muHugX (LIPPJI). HasHaueHue u npuHLIUI
LOeUCTBUS pafuolepeNaroluX U pafuoIPUeMHEIX YCTPOUCTB. CTPYKTYPHBIE CXEMEL ¥ OCHOBHEIE
napaMeTpsl. CTPyKTypHas cxeMa aHTeHHO(UIepHOro TpakTa. KpaTkas XxapaKTepUCTHKa,
[IPUHIUII OeUCTBUSA U OCHOBHEIE IlapaMeTphl aHTeHH. QuaepHEle TMHUY Pa3/IMYHBIX JUala30H0B
Paspen 4. [TpUHIUIIEL TIOCTPOEHUS 000pYIOBAHKS aHANIOTOBEIX PPC

OOI11as xapaKTepUCTUKa X1 OCHOBHBEIE 0COOEHHOCTU 060pynoBaHus aHanoroBelx PPC. TIpuHIUIIEL
IIOCTPOEeHUs 000PYLOBaHKS TPaKTa OCHOBHOM IIOJIOCH Tee(OHHOTO U TeJIeBU3UOHHOTO CTBOJIOB.
OcobGeHHOCTH MTOCTPOeHUs mpreMonepenaTynkos APPC

Pazmen 5. OCHOBHI IPOEKTHPOBAHUSA PAINOPENIeHHBIX TUHUN
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O611ast XapakKTePHUCTHKA 3afayd MPOEKTUPOBAHUS M ONITUMU3ALNY ocTpoeHus: PPJI.
TpebGoBaHUS K ITOKa3aTelsIM KauecTBa nepefayu. Oco6eHHOCTY TPOEKTUPOBAHMUS HU(PPOBHIX U
axanoroBeix PPJI. [IpuHITUIIEI ONTUMU3AIIAY TOCTPOeHus PPJI

Pasmen 6. O611as XxapaKTepPUCTHUKA CIIYTHUKOBBIX CHCTEM CBSI3U U OPOUTHL CBA3HBIX COYTHUKOB
Buppbl, mapaMeTpsl, 0cCOOEHHOCTH OpPOUT U 30HHI 00CTyKuBaHUS CBA3HHX MC3. Knaccudukanus
CCC. [Inana3oHH 4acToT, BeimenenHsie ajiass CCC

Pa3pen 7. MHOTOCTaQHIIMOHHLIN OOCTYII B COYTHUKOBBIX CUCTEMaX CBA3U

[Tpuauun MEOrocTaHMoHHOT0 gocTyna B CCC. CnyTHUKOBBIE CUCTEMEI C YaCTOTHHIM U
BpeMeHHHIM pa3feseHneM. CIyTHUKOBbIE CUCTEMEI C 30HAJIbHEIM 00CITyKMBaHUEM U
00paboTKOM CUTHAIOB Ha OOPTY

Paszpen 8. [TpuHIMOH nocTpoeHKs o0opynoBanus CCC

[TpUHIMIIEL TOCTPOEHUS IPUEMO- Ilepefalolel anmnapaTypsl 3eMHBIX CTAHIIUM CIIYTHUKOBBIX
CHCTEM MaruCTpalibHOU CBsA3U, U cucTeM VSAT. [IprHIMIE TOCTPOEeHUST O0PTOBOM amnmnapaTypsl
CITYTHUKOBBLIX PETPAHCIISITOPOB.

Paspen 9. PacueT 3HepreTU4YeCKHUX XapaKTePUCTUK CIIYTHUKOBBIX CUCTEM CBSI3U
OHepreTUYeCKUH pacyeT CIyTHUKOBLIX JIMHUM CBSI3HU. PacueT ocitabeHus CUTHAJIOB Ha
y4dacTkax 3C-PC u PC-3C. PacyeT ypoBHeU CUTHA/IOB Ha BXOJaX MPUEMHUKOB 3€MHBIX CTAHIUU
1 peTpaHcaaTopoB A CCC pa3muyHOro Ha3HayeHusI. PacueT HEOOXOOMMEBIX MOIITHOCTEH
IepegaTYuKOB 3€eMHBIX CTAHIIUY U PETPAHCIISITOPOB.

OO1mas TPyA0EeMKOCThb AUCIUIIINHEL
144 gac(oB), 4 3ET
dopMa IpOMeKyTOUHOM aTTeCTAllUN

9k3ameH. Kypcoast paboTa

b1.B.29 ModeupoeaHue u npoeKkmupoedaHue paduomexHu4ecKux cucmem u
ycmpotiicme

Llenu 0CBOEHMS TUCHUIIINHEL

Llemnbro penofaBaHus OUCLHUIIIUHEL «MofenupoBaHue U IPOEKTUPOBaHNE
PafuOTEXHUYECKUX CUCTEM U YCTPOUCTB» SABJIAETCS:

u3y4eHNe COBPEMEHHEIX METON0B MOLEIUPOBaHUs U IPOEKTUPOBAHUSA
papuoTexHuyeckux cucteM u CBY yctpoucTs

MecTo pucuuniavHel B CTpykType OII1

[MucnunnuHa «MopgenupoBaHue U MPOEKTHUPOBaHUE PAaJUOTEXHUYECKUX CHUCTEM U
ycTpouicte» b1.B.30 sfiBNsAeTCS OUCHUIIIKMHONW 4YacTu, GOPMHUPYEMOM ydaCTHUKaAMHU
oOpa30BaTeNbHLIX OTHOIIEHUY 0j0Ka 1 y4eOHOro IjlaHa MOArOTOBKY OaKajlaBpuaTa I10
HamnpasiaeHuto «11.03.01 Paguorexuuka». M3ydyeHue OUCLUIIIMHBEL «MogenupoBaHue U
IIPOEKTUPOBaHUE PagUOTEXHUYECKUX CUCTEM M YCTPOUCTB» OIUPAETCd Ha 3HaHUU
nucuunauH(el) «PacnpocTpaHeHue PaguOBONIH U aHTEHHO-(QUOEpHBIE YCTPOUCTBA B
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PamduOTEXHUKE», «Texanuyeckas JJIEKTPOOMHaAMHUKaA».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINAX KOMIIETEHITIN:
B cootBeTctBHu ¢ PTOC:

- CriocoGeH BHITIONHATH pacyeT U MPOEKTUPOBaHKe JieTajiel, y3/I0B U YCTPOUCTB
PagHUOTEXHUYECKUX CHCTEM B COOTBETCTBUU C TEXHUUYECKUM 3aJaHNEM C HCIIOIb30BaHUEM
CpencTB aBTOMaTu3anuu npoektupoBanus (I1K-3)

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX IIPOEKTOB U
TEXHUYECKOM TOKYMEHTAIIUU CTaHIapTaM, TEXHUYECKUM YCJIOBUSM U IPYTUM HOPMaTUBHEIM
nokyMeHTaMm (I1K-4)

CopepxkaHue OUCIUIIINHEI

Pazmen 1. CBY - nuHuy nepenayn
Pornb ¥ Ha3HAaUYeHUEe aHTEHHO-PUIEePHBIX YCTPOUCTB. [TapaMeTpHl ¥ PEXKUMEI B TUHUSX Ilepefadu

(DucepCUOHHAS XapaKTepPUCTHKA, 3aTyXaHue, SJIeKTpuYecKasi IPOYHOCTh, BOJIHOBOE
conportusnenue, KCB u KEB).

Paspen 2. CBY - ycTpoiicTBa

QUIBLTPHL C paclIpeneEéHHbEIMY TapaMeTpaMy U CIIOCOOH uX peanu3aiuu. OObEMHEIE
pe3oHaTopksl. Bumgbl CBY - yCTPOUCTB - aTTeHI0ATOPH], (ha30BpalaTeu, MOIIPU3aTOPHI,
OeNuTenu MOIIHOCTHY, UUPKYIISATOPH], HallpaBlIe€HHbBIE OTBETBUTEIIH.

Paspen 3. MeTonbl pacyéTa MUKPOBOITHOBLIX YCTPOMCTB

BonmHOBOM ¥ KJTaCCUYECKUM MOOX0Obl. Buasl MaTpull (COIPOTUBIEHUH, IIPOBOOUMOCTEH,
paccesHus, epefayn) U COOTHOIIEHUSI MexXAy HuMu. OrpaHuYeHus Ha MaTPUIIEL,
HaKJIafiblBaeMble YCIIOBUSIMU B3aMMHOCTH, CAMMETPUM ¥ HEJUCCUTIAaTUBHOCTU. KacKamHbie
COeNVHEHUST MHOTOITOTIOCHUKOB. [IpUHIIUT JeKOMIO3UIUK. AITOPUTM 00beIUHEHUS YCTPOUCTB
B 00U TPaKT

P 4. KOHCTPYKTHUBHEL MEHTH TUHUAHU I Yy 1 TpakToB CBY

[Tepexopel Mexay nuHusAMU nepegayu CBY. CBY narpysku. [JenuTeny MOITHOCTH.
Ynpasnsromue ycrpouctsa CBY.

P . Pe3onaTtoprl 1 dpunbTpel CBY

Pe30HATOPEL C OMHUM 37IEMEHTOM CBsI3U. Pe30HaTOPH Geryimelt BoHHL. [J0OPOTHOCTD
Pe30HaTOPOB

Pazpen 6. [lepcueKTHBHLIE HapaBIeHUS Pa3BUTHS aHTEeHHBIX cucTeM ¥ CBY yCTPOKCTB
HoBrie HanpaBlneHUs Pa3BUTHSA aHTEHHLIX cucTeM. [lepcnekTuBHEIE TexHOomorun CBY
YCTPOMCTB

Pazpen 7. [1akeTH MogenupoBaHus U npoekTrpoBanusa CBY ycrpoiictB ANSYS HFESS n
Microwave Studio

TeopeTtuyeckue 0CHOBEI paboTH B mporpamme Microwave Office. TeopeTuueckue 0CHOBH
paboTel B mporpamme HFSS

Pa3pen 8. [1akeT nHKeHepHBIX pacuyeToB MATI.AB
OcHOBHBIE BO3MOXKHOCTH ITaKeTa IPUKIafHbX TporpaMm MATLAB.

Paspen 9. CnenuanusupoBatnHubie Toolboxes makeTa NpuKIagHEIX nporpamMm MATLAB
Croemnuanu3upoBanHubie Toolboxes : Communication Toolbox, Sensor Array Analizer Toolbox,
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Antenna Toolbox

Pasgen 10. OcHoBHEIE BO3MOXKHOCTY nTakeTa MATLAB 2022a.

Tuns dainos Script u LiveScript. [Ipumeps nporpamm B Matlab. Mcmons3oBaHre CTaHmaPTHBIX
ToolBox. ITpunoxenus Apps B Matlab. OcrHoBHEIE Bo3MoxkHOCTH Simulink B Matlab 2022.
Co3pmanue mogmenei B Simulink.

OO6I1mast TPYAO0EMKOCTD TUCITUIIIHNHEL
252 gac(oB), 7 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

3aueT, DK3aMeH

Bb1.B.30 TexHo.102uu pacno3HaeaHus u3o0pajceHull u KoMNviomepHoe 3peHue

Llenu ocBOEHUS TUCUUIIIUHEL

Llenbio mpemnofaBaHus QUCHUIIIUHLL « TeXHOJIOTUM paclo3HaBaHUsA U300pakeHul u
KOMITBIOTEPHOE 3peHue» SABISETCS:

Llenbi0 MUCIUIIIVHEL BISIETCS OCBOEHME OCHOBHBIX IIPUHIIUIIOB PACIIO3HABaHUS
n300paxeHnu 00bEKTOB ¥ IPUHIUIIOB IIOCTPOEHUS CUCTEM TEXHUYECKOTO 3PEHUS

MecTo pucuunnuHe B CTpykType OI1

OucnunnuHa «TexXHONOTHM pacrmo3HaBaHUS H300paxXeHUU U KOMIIBIOTEpPHOE
3penue» B1.B.31 gBnsieTcd OUCHUUIIIAHOM 4YacTh, POPMUPYEMOW ydaCTHUKaAMU
o0pa30BaTeNIbHEIX OTHOIIEHUH 610Ka 1 yuyeOHOro IjlaHa MOArOTOBKY OaKajlaBpuaTa I10
HanpaBieHuio «11.03.01 PaguoTrexHuka». HWM3ydeHue AUCLUUNIUHB «T€XHOJIOTUU
pacno3HaBaHus M300paXeHWN W KOMIIBIOTEPHOE 3peHHe» ONUpPaeTCs Ha 3HAHUMU
mucuInH(bl) «TeopeTudyeckrue OCHOBH PagAOTEXHUKH».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIINH:
B cootBeTctBuET ¢ PTOC:

- Cnoco0eH TpUMEHSITbh METOMHI ITOMCKA, XpaHeHus, 00pa00TKM, aHaIu3a U IPeICTaBIIeHUs B
TpebyemoM popmaTe nHDOPMAIUK U3 PA3TUUHLIX UICTOYHUKOB 1 0a3 JaHHHIX, COOMoaas mpu
3TOM OCHOBHHIE TpeOoBaHuUs UHGOPMaNroHHOM 6e3omacHocTu (OITK-3)

- Cioco0eH BBITIONIHATh MaTeEMaTHUYECKOEe MOENTMPOBaHe 00BEKTOB U ITPOLIECCOB 10 TUIIOBHIM
MEeTO[MKaM, B TOM YHCJIe C UCIIOJIb30BaHNEM CTaHOAPTHHIX MTaKEeTOB IMPUKIATHBIX TPOrPaMM
(TIK-1)
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CopepxkaHue OUCIUIIINHEI

Paspen 1. OcHOBEI IMGPOBOT0 IPEICTaBIeHNS U300PaKeHUN

M3o0paxkeHus B BUOUMOM U MH(GPaAKpacHOM, MUKPOBOJIHOBOM, PaiiOBOJTHOBOM iMalla30HaXx.
OcHoBHBIE cTaguu IU(GPoBOM 00paboTKK n300paxkeHuit. KOMIOHEHTH cucTeMBI 00paboTKU
n3obpaxenuii. CTpoeHue 4eioBeuecKoro ria3a. dopMupoBaHue n300paxkeHus B IIasy.
ApxocTHas afanTalysg ¥ KOHTPACTHAs YyBCTBUTENBHOCTh. Perucrpanus n3o0paxeHus ¢
TIOMOIIILIO TUHEWKHU CEeHCOPOB Perrcrpaius n3o0paxkeHus C IOMOIIbI0 MaTPHUIIEI CEHCOPOB.
IuckKpeTu3aluusa ¥ KBaHTOBaHUe n300paxeHusi. OCHOBHEIE IOHSTHUS, UCIOJIb3yEMbIE IIPU
OUCKPeTH3aluy ¥ KBaHTOBaHUMU. [IpefcTaBienne uppoBoro n3obpaxkeHus.
[TpocTpaHCTBEHHOE U SIPKOCTHOE pa3pelieHus. UHTepnoadnus 1ugppoBoro n3o0paxeHns
Pasgen 2. OcHoBHEIE ITpe0Opa30BaHUs N300paKeHUN

HekoTopele pyHOaMeHTalbHbE OTHOLIEHUS MeXKAy MuKcensiMu. Cocequ OTHENbHOI0 9JIeMeHTa.
CMeKHOCTH, CBSI3HOCTbh, 00/71aCTH U TPaHUIBL. MepH paccTossHUusS. MaTeMaTU4eCKUii amrapar,
IpUMeHsIeMBIN B 1M PoBOH 06paboTke n3obpaxenunii. [1031eMeHTHEIE U MAaTPUYHBIE OTIEPALIUY.
JIluHelHEIEe U HENTUHEWHBIE Tpeo0pa3oBanusi. ApudmMeTudyeckue onepaiuu. TeopeTuko-
MHOXECTBEHHEBIE U JIOTUYeCKue onepanuu. [IpocTpaHCTBeHHEIE Onlepali. BEeKTOpHLEIE U
MaTpuuHble onepauuu. [Ipeo6pa3oBanust n3o0paxeHuii. BEpoSITHOCTHBIE METOHL.
MartemaTuyeckuy amnmnapaT, IpUMeHseMbll B 1HdpoBoi 00paboTke n306paxkeHu.
[ToaneMeHTHBIE U MAaTPUYHEIE Onlepaluu. JINHEeWHbE U HeTMHEeNHbIe TpeoOpa3oBaHus.
Apudmertuyeckue onepauuy. TeoOpeTUKO-MHOXKECTBEHHEIE U JIOTUYECKUE OIlepalui.
[TpocTpaHCTBEHHEIE Omepalry. BeKTOpPHEIe M MaTPUUYHEIE omepanuu. [IpeoOpa3oBaHus
n300paxkeHui. BepoSTHOCTHEIE METOMH.

Pasmen 3. ApkocTHEIE TpeoOpa30BaHUs

HexkoTopsle 0CHOBHBEIE T'PagallOHHEIe TpeoOpa3oBanus. [IpeoOpa3oBanre n300paxkeHus B
HeraTuB. Jlorapudmuyeckoe mpeobpa3oBanre. CTeneHHbe Tpeodpa30BaHus (raMMa-
Koppekius). KycouHo-nuHeliHble QYHKIMY TpeoOpa3oBaHuii. Bumorn3MeHeHNe TUCTOTPAMMEL.
OkBanu3auus rucTorpaMMel.lIpuBeeHNe TUCTOrpaMME (3afiaHKe TUCTOrpaMMEI). JIokanbHas
ructorpaMMHasi o6paboTka. Mcmonb3oBaHue TUCTOIPAMMHBIX CTATUCTUK [JIA YIYUYIIEHUS
“300paxkeHus.

Pasmen 4. OCHOBHI IPOCTPAHCTBEHHOU (DUILTPALINYI

HMexaHU3MBI TPOCTPAHCTBEHHOU QunbTpaluu. [IpocTpaHCTBeHHAS KOPPEeNsILus U CBepTKa.
BekTopHOe IipeficTaBleHue MUHEWHON (pumbTpauuu. PopMupoBaHe MacOK IPOCTPaHCTBEHHBIX
¢unbTpoB. CriaxuBaolllie IPOCTPAaHCTBeHHBIE PUIBTPHL. JIMHENHbIe CTIakKKBaloIIue
GunbTpel. PUILTPHL, OCHOBAHHEIE Ha MTOPSIKOBHIX CTaTHCTUKAX (HEIUHENHBIE (PUIBTPEL).
[TpocTpaHCcTBeHHBIE (PUIBTPH IOBHIIIEHNS PE3KOCTU. [I0BHIIIEHNE PE3KOCTH U300pakeHuu ¢
HCIIOb30BaHKEM BTOPHIX IPOM3BOMHEIX: JTaliacuad. Hepe3koe MackupoBaHue U GUIbTPALUS C
IIOIbEMOM BBICOKHX 4acCTOT. MCIoIb30BaHKe TPOXU3BOAHEIX [IEPBOT0 NMOPSAAKa IS
(HemMHEWHOT0) MOBHIIIEHNST PE3KOCTH N300paKeHu: rpaguenT. KoMOMHIPOBaHWE METONOB
MIPOCTPAHCTBEHHOTO yny4iieHus: [IppuMeHeHNe HEYETKUX METOMOB 7SI SPKOCTHBIX
npeoOpa30BaHUM U IPOCTPAHCTBEHHOM punbTpauuy. Hayana Teopun HeYeTKUX MHOXKECTB.
Hcnonb3oBaHME HEUETKUX MHOXKECTB. VICII0/Ib30BaHNe HEYETKUX MHOXKECTB OJ151 IPKOCTHBIX
npeobpa3oBaHuil. Fcronb30BaHre HEYETKUX MHOXKECTB [JIs1 IPOCTPAHCTBEHHOM (QuibTpanuu

P HOBBI YaCTOTHOU (QUILTPALIAN

[TocnemoBaTeNbHOCTH IIAarOB YaCTOTHOU QuabTpaluy . COOTBETCTBUE MEXIY
IIPOCTPaHCTBEHHBIMU M YACTOTHBIMHU (QUNIbTPaMu . HaCTOTHBEIE GUIIBTPHI CrIaXKHUBaHUS
n3obpaxenus . UneanbHele GUIBTPH HU3KUX 4aCTOT. OUNBTPH HU3KUX YaCTOT baTTepBopTa.
['ayccoBbl GUIBTPE HU3KKUX YaCTOT . [JOIOIHUTEIbHBIE IPHMEPH HU3KOYAaCTOTHOU (PUIbTpaIuu
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. [ToBBIIIIEHUST PE3KOCTH M300paKeHW YaCTOTHEIMU punbTpamu. MmeanbHble GUIBTPE BHICOKUX
4acToT . unbTpHl BEICOKUX 4acTOT baTTepBopTa . [[aycCOBH (UNIBTPHEI BEICOKUX YaCTOT.
JlamnacuaH B 94aCTOTHOM oOnacTu. Hepe3koe MacKHpOBaHUE, BEICOKOYACTOTHAS QUIBTPALIUS C
IIOABEMOM YaCTOTHOM XapaKTEPUCTUKY, GUNIbTPALIAS C YCUJIEHHEM BHICOKUX YacCTOT.

Pasmen 6. Mopdonorunyeckas 06paboTka n300paxkeHnn

HauvanbHble cBefileHUs. Ipo3ud U gunaTauus. [[BOMCTBEHHOCTh. Pa3MbIKaHue U 3aMBIKaHUE.
[TpeobGpa3oBaHue «IoMafgaHre/IponycK». HeKoTopble 0OCHOBHBIE MOP(OIOTUUECKIE aITOPUTMEL.
Brigenenue rpaHull. 3amonHeHue OHIPOK. BrimeneHne CBI3HBIX KOMIIOHEHT. BrinyKnas
obosiouka. YToHueHHe. YTomiieHue. [locTpoeHre ocToBa. YceueHnue. Mopdonorudeckas
pekoHCTpyKImsa. CBogHas Tabmuila MophoIornyecKux onepanuii. MopQomorus moayTOHOBBIX
n300paxkeHui. Ipo3us U Ounatauusi. Pa3MeIKaHNe U 3aMbIKaHKe. HeKOTOpkle 0CHOBHBEIE
aNITOPUTMEHI IIOJTyTOHOBOM MOP(OJIOTUH.

Paspen 7. CermeHTauus n300paxxeHUu

OcHoBel. OOHapyKeHUe TOYEK, THHUY U NepenanoB. OOHapyKeHNe U30JIMPOBAaHHBIX TOYEK.
OOHapyxeHue MuHUN. Moaenu nepemnanos. [IpocTreie METOAR 00HAPYKEHUSI KOHTYPHBIX
mepenangoB. bonee coBepileHHBIE METOIbI 00HAPYXKEHUST KOHTYPOB. CBSI3bIBaHUE KOHTYPOB U
HaxoxeHue rpanuil. IToporosas o6padorka. O6ocHoBaHue. O6paboTKa C ri1odaTbHEIM
moporom. Meton O11y OIITUMAJIBHOTO I'J100aTbHOTO IIOPOTr0BOro peoOpa3oBanus. [IpuMeHeHne
CTIaXXMBaHUS U300paxKeHUs OIS YAy4IeHuss 00paboTKU ¢ r00anbHEIM IIOPOTOM.

P TMeHTallusg TH

HWcnonbp3oBaHue KOHTYPOB IJis yiydleHuss 06paboTku ¢ rimodanbHEIM oporom. O6paboTka ¢
HeCKOJIbKuMH noporamMu. O6paboTKa ¢ mepeMeHHBIM ToporoM. [Toporu, oCHOBaHHEIE Ha
HECKOJIbKMX IepeMeHHbIX. CerMeHTalus Ha OTaelbHbEe 00acTy. BripauBanue 061acTel.
Paspenenue u cnusuaue obnacted. CerMeHTaIus Mo MOPGhOIOrHYeCcKUM BOJOpPas3aeiaM.
HcxomHBIe MPeanoCHIKU. [IocTpoeHne IeperopomoK. AJITOPUTM CErMEeHTAallUH 10
Bomopa3spaenaM. Mcrnonb3oBaHue MapKepoB. Mcnonb30BaHne OBUKEHUS IIPHA CErMeHTalluu.
IIpocTpaHCTBEHHBEIE METOMEL. YaCTOTHEIE METOIHI.

Paspmen 9. Pacno3naBanue 3D 00LEKTOB

CHOBHI pacno3HaBauus 3D n3obpaxenuit. CTepeo 3penue. [IpOEKIIMOHHEE METOMH.

Paspen 10. [TpuMeHeHne MeTOI0B 00pab0OTKY M300paKeHUHN
[TpuMepHl UCII0Tb30BAHUS TEXHOJIOTHH. [1IepCIIeKTUBE PA3BUTHS

OOI1mast TPYAO0EMKOCTD AUCITUIIINHEL
108 gac(oB), 3 3ET
dopma MpoMexKyTOYHOM aTTeCTalluu

3aueT

Bb1.B.31 Ycmpoiicmea CBY u nepcnekmugHbie paduomexHuyeckue cucmembwi

e ocBOEHUS OUCUUIIINHEL

llenbio penofaBaHus OUCUUIIIUHEL «YcTpoucTBa CBY u nepcreKkTuBHEIE
pafuOTeXHUYECKUE CUCTEMEI» SIBIISIETC:

OCBOEHME 3HaHUU 0 COBPEMEHHEIX yCTpoucTBax CBY u nmepcreKTUBHEIX
pPafuOTeXHUYECKUX CUCTeMaxX Ha UX OCHOBE
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MecTo gucuunIuHLL B CTPyKType OI1

HucuunnuHa «YcrtpouctBa CBY u mepcrnekTUBHBHE pafguOTEeXHUYECKUe
cucteMbel» b1.B.32 siBnsdgeTcd OUCUUNNIWHOU YacTHd, GOPMUPYEeMOH y4aCTHUKaMU
o0pa30BaTEeNbHLIX OTHOIIEHUY 010Ka 1 y4eOHOro IjlaHa MOAr0TOBKY OaKallaBpuaTa I10
HanpaBneHuto «11.03.01 Paguotexnuka». W3ydeHue OUCHUIIUHEL «YcTpoiicTBa CBY u
IIePCIEKTUBHEIE PaAUOTEXHUYECKUe CUCTEMBI» ONUPAEeTCd Ha 3HAHUU TUCIUIIINH(BI)
«PagroTexHUYeCKue CUCTEMEBI»; «PacpocTpaHeHUe PafiuOBOJIH U aHTEHHO-QUOePHbIE
YCTPOUCTBA B pafu0TeXHUKE»; «TexHruYecKas JIeKTPOIUHAMUKA .

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCIUIIIMHE HallpaBleH Ha GOPMUPOBaAHKE CIEAYIONINX KOMIETEHIIUH:
B cootBeTctBuET ¢ PTOC:

- CriocoGeH BHIIOIHATh MaTeMaTHYEeCKOe MOIeIMPOBaHe 00bEKTOB 1 MIPOIIECCOB 10 TUIIOBHIM
MeTOoOuKaM, B TOM YHCJIe C UCIIOJIb30BaHWEM CTAHapPTHHIX TAaKETOB MPUKJIAHBIX ITPOrPaMM
(TIK-1)

- CriocoGeH BHIIONHATH pacyeT U MPOEKTUPOBaHKe JieTajiel, y3/I0B U YCTPOUCTB
PagHuOTEXHUYECKUX CHCTEM B COOTBETCTBUU C TEXHUUECKUM 3aJaHNeM C HCIIOIb30BaHUEM
CpencTB aBTOMaTu3auuu npoektupoBanusd (I1K-3)

CopepxkKaHue OUCLUIIIUHEL

Paspen 1. Beegenue. CBY yCTpO#CTBa - METOILI ONIKCAHNS, OCHOBHBEIE XapPAaKTEPUCTUKH
Xapakrepuctuku CBY - ycTpoucTB. MeTonbl onucanus. S-MaTpula. YCTPOUCTBA OIS

u3MepeHnus xapakrepuctuk CBY ycTpoicTB

Pasgen 2. KOHCTpYKIIMAG ¥ TpUMeHeHWe T0I0CKOBEIX CBY yCcTpo#cTB

[TaccuBuble CBY ycTpoiicTBa. Peanu3anus genuTens Ha OCHOBE ITOTOCKOBBIX TUHUU.
Peanusarnus ¢a3oBpalaTesnis Ha OCHOBE MOJIOCKOBBIX TMHUM.

Pasgen 3. AktuBHble CBY yCTpOKCTBa

KnucTpoHEBI, MarHeTPOHHI, JTaMIIbl OeryIen BOIHBI

P 4 BpeMeHHBIe CBY yCTpolCTBa nuama3oHa mmWav

[Tpumenenue CBY yctpoiict [T nuana3ona Texuonmoruu CBY yctpoucts [T fuana3zoHa
P AKTVBHEBIE QHTEHHE IIEeTKH

AKTUBHBIE aHTEeHHBIE peleTKH. LludpoBbie aHTeHHbIE pelieTKHU. [IpUHIUIIEL TOCTPOEHUS
ontuyeckux OAP

P AnanTHBHBEIE aHTEHHEBI

ApanTuBHBIE aHTEHHE

Pazgen 7. MIMO cucteMbl

OcnoBel TexHOmOoTHH MIMO. ITpumenenre MIMO B JTOKa/IbHBEIX CETSIX M CETSIX MOOUIIBHOM CBSI3HU

Paspen 8. CoBpeMeHHBIE CUCTEMEI COYTHUKOBOM CBA3U
TeHmeHIMY pa3BUTHA CIyTHUKOBOU cBA3u. HTS cucrtemel. Cuctema Starlink

Paspen 9. PapnonokallMOHHBIE CUCTEMEL C CHHTE3WPOBAaHHOM allepTypPont
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PapvonokauroHHEIE CUCTEMEL C CHHTE3UPOBAaHHOU anepTypou

Pasmen 10. CoBpeMeHHBIE PATHONI0KAIIMOHHEIE CHCTEMBI
CoBpeMeHHBIE PAONIOKAIIMOHHBIE CUCTEMBI

OO61mast TPYAOEeMKOCTD TUCITUIIITNHEL
144 4gac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTallUN

DK3aMeH

b1.B.[IB.01.01 MamemamuuyecKue OCHO8bl cCuCmeM asmomamu4eckKko20 ynpaeaeHus

Ilenu ocBOEHUS OUCHUUIIIUHEL

Llenbto mpenogaBaHus OUCILHUMIIMHE «MaTeMaTudyeCKrue OCHOBBI CUCTEM
aBTOMATUUYECKOTr'0 YIIPaBIeHUSA» ABJISIETCS:

yriy0ieHre TeOPpeTUYeCKON U TEXHUYECKOM MOATOTOBKY 0OaKalaBpoOB
HanpasneHu 11.03.01 «PagunoTexnrka» npodpuib «PaguoTeXHuYeCcKre CUCTEMEI» B
0071aCTH CHCTEM CBSI3H, PAAUOJIOKAIIMY ¥ PAAUOHABUTAIIMY B YACTHU OCBOEHUS
TEeOpPeTUUYECKUX METONOB aHaJIu3a CUCTEM aBTOMAaTU4YECKOTr0 YIIpaBJIEHUS.

MecTo pucuuniuHe B CTpykType OI1

OucnunnuHa «MaTeMaTu4YeCKHEe OCHOBBI CHCTEM aBTOMATHUYECKOTO
ynpasnenusi» 51.B.J1B.01.01 gBnseTcs OUCIUIIIUHON IO BEIOOPY YacTu, GOpMUpPyeMOH
y4acTHUKAMU 00pa30BaTeNIbHEIX OTHOIIEHUY 010Ka 1 yueOHOTO IMjaHa MOATOTOBKH
O6akanaBpuara no HamnpaBieHuio «11.03.01 PagmorexHuka». KCXOOHBI YpPOBEHbB
3HAHUM ¥ YMEHUW, KOTOPLIMU MOJIXKeH o0jlagaTh CTYNEHT, MPUCTYIas K U3YYEHUI
DaHHOW OUCHUUIIINHEI, ONpENeNsieTcsd U3yYeHHEM TakKuX OUCIHUIUH, KaK «Bricimas
MaTeMaTuKa»; «Teopus 3JIeKTPUYEeCKUX Lemnei»; «dusmkar.

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tpouiecc n3ydeHus OUCUUIUIMHEL HAllpaBjeH Ha GOpMUPOBaHuE CIIeAyIOMINX KOMIIETEHITUN:
B cootBeTcTBUU ¢ PT'OC:

- Crioco6GeH peanru30BEIBATH IPOTrPAMMBI 3KCIIEPUMEHTAIbHBIX UCCIIeIOBaHUM, BKITIOYAs BEIGOD
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (ITK-2)

- Crioco6eH BHITIONHATH pacyeT U MPOeKTUPOBaHUe [IeTajiel, y3/I0B U YCTPOUCTB
PafMOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aflaHUEM C MCIIOIb30BaHNEM
CpenCcTB aBToOMaTtu3auuu npoektupoBanus (I1K-3)
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CopepxkaHue OUCIUIIINHEI

Pasmen 1. OGmue cBeeHNs 0 CHCTEMax aBTOMaTu4eckoro yiupasneHus (CAY)

OCHOBHBIE IOHATHUS U OIIpefeeHNs; IPUHIUILL PeryINPOBaHUS [IPU IIOCTPOEHUU CUCTEM
aBTOMATUYECKOro yIpaBiaeHusd. Knaccudukaius cucTeM aBTOMaTU4€CKOI0 YIIpaBIeHUS
Paspen 2. CocTaBnenue guddepeHIinaabHbIX YPaBHEHNH, ONMCHIBAIOIINX IIoBeneHne CAY
Cocrasnenue guddepeHiiraIbHbIX YPaBHEHU, ONKUCHIBAIOIINX [T0BefeHne CAY

Paspen 3. MHTerpanbHoe npeobpa3oBanue Jlammaca

[TpuMmeHeHue npeoOpa3oBanus Jlamnnaca Ayist pelieHus: MTMHEWHBIX TuddepeHraTbHbIX
ypaBHEHUN U aHanIu3a MPOIeCcCOB B CHCTEMax aBTOMaTU4YeCKOT0 yIIpaBieHus.

Pazmen 4. OCHOBHBEIE TEOPEMEI, IepexonHbe GYHKIINK, IepefaToYHble QYHKINN U UX
KCI0Nb30BaHKe MpHU aHanu3e CAY

TeopeMsHl OTIepaIMOHHOTO UCYUCIIEHUS: TEOpPEMa Pa3JI0KeHUs, TeopeMa 00 YCTaHOBUBIIIEMCS
3HQ4YEHUH, TeOpeMa O HayalbHOM 3HaYEHHUH, TeOpeMa CMelleHus (mepegaToyHas QyHKIUS
3BeHa 3alla3dbiBaHus). [lepegaToyHble QYHKIUYM IPOCTENIINX 3BeHbeB. OCHOBHBIE ITapaMeTPHI
IepexogHoro npouecca. [lepexonnast Gyukius. [TlepexogHsie GyHKIIMY 3JIEMEeHTapPHBIX 3BEHBEB.
HMnynbcHas nmepexogHas QyHKUusS. MMIynbCHbEIE TepexoqHble GYHKIMY 3JIeMeH " TapHBIX
3BeHbeB. Peakiusa CAY npy npo—u3BOJIBHOM BXOTHOM Bo3felicTBuu. MHTerpan [lroamerns.
[TpuMepHl BEIYKUCIEHUS UHTETpana [JoaMens.

P YacTOTHEIE XapaKTePUCTUKH CA

Buparl 4aCTOTHBIX XapaKTePUCTUK. YaCTOTHBIE XapaKTEPUCTUKU HHTETPUPYIOIIET0 3BEHa.
YacToTHHE XapaKTEPUCTUKY allePUOANYeCcKoro 3BeHa. JlIorapubMuyeckre 4aCTOTHLIE
xapakTepucTuk CAY. JlorapudmMudeckre 4aCTOTHBE XapaKTEPUCTUK NHTETPUPYIOIIETro 3BEHaA.
JlorapudmMuyecKre 4aCTOTHHIE XapaKTEPUCTHUKH allepUOINdeCcKOro 3BeHa.

Paspen 6. YcroiunBocTh CAY

Kpurepuit ycrorrunBocty MuxaiinoBa. Kpusrie Muxaiinoa aist ycTtonduBeix CAY.

Pazmen 7. OCHOBEI MeTOIa IPOCTPAHCTBA COCTOSTHUM

YnpaBnsieMocTh U HabiogaeMoCTh; MOJAbHOE yIIpaBeHNue; CHHTe3 Ha0IoalomKuX YCTPOUCTB
MIOJIHOTO ¥ HETIOJIHOTO MOoPSaKa.

Pa3pen 8. MaTemaTnyeckue MOOeny UMIOYIbCHBIX CAY

Vcnonb3oBanue Z-mpeoOpa30BaHus IPU ONUCAaHUU UMITYJIbCHBEIX CHCTEM Pagru0aBTOMATUKU
Paspmen 9. MaTeMaTnyeckue Momeny Iu@ppoBeix CAY

OueHka omu00K OT Pa3NUYHLIX JETEPMUHUPOBAHHBIX BO3MEHCTBUM. YCIOBUE 9KBUBAIEHTHOCTHU
OUCKPETHHIX U HEIIPEPHIBHEIX cucTeM. CTPYKTypHas cxeMa IuppoBOr CUCTEMH PA.
[TpeumyiiecTBa ¥ HENOCTATKX UCIIOIh30BaHUS MUGPOBLIX CUCTEM PAii0aBTOMATUKH I10
CPaBHEHUIO C aHAJIOTOBLIMHU.

Pazpmen 10. MaTemMaTruueckue Mogenn HelnHenHbBIXx CAY
HenunelHble CHCTEMEI, METOIb IMHEAPU3AIUH.

OO1mast TPyAOEMKOCTh AUCIUIIIMHEL
144 gac(oB), 4 3ET
dopMa MpOMeKyTOUHOM aTTECTALUN

OK3aMeH
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b1.B.[IB.01.02 YnpaeieHue Kayecmeom 3/1eKMPOHHbIX cpedcme u cucmem

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbro IIpernogaBaHuA TUCITUIIIINHEI <<anaBneHHe Ka4€CTBOM 3JIEKTPOHHEIX
CPENCTB U CUCTEM» ABJIAETCA:

N3y4YeHne METONOJIOTUYECKUX U TEOPETHYECKHUX OCHOB CUCTEMHOI'O obecreyeHust
Ka4deCTBa 3JIEKTPOHHBIX CPECTB.

MecTo pucuuniusel B CTpykType OI1

[ucuunnmHa «YIpaBiaeHre KaueCTBOM 3JIEKTPOHHBIX CpeAcTB u cucteMm» b1.B.J1B.01.02
IBASETCA QOUCUUNIKAHON 1m0 BHOOPY dYacTu, popMHUpPyeMOW ydaCTHUKaAMHU
o0pa30BaTeNIbHLIX OTHOIIEHUM 010Ka 1 y4eOHOro IjlaHa MOATOTOBKY OaKajlaBpuaTa I10
HamnpasneHuo «11.03.01 PaguoTtexHuka». HCXOOHBEIM YPOBEHb 3HAHUU U YMEHUWU,
KOTOPBIMU [IOJIXKeH 00jlafiaTh CTYNEHT, IPUCTyNas K U3YUYEHUIO MaHHOU MUCHUIIIUHEI,
ompefensgeTcs U3yYeHUEeM TaKWX OUCIUIUINH, Kak «MaTeMaTudecKre OCHOBHI CUCTEM
aBTOMAaTHU4YECKOTO yIpaBleHUs»; «OCHOBB KOHCTPYUPOBAHUS U TEXHOJIOTHUHU
IIPOM3BOMICTBA 9JIEKTPOHHBIX CPeAcTB»; «IIpaBoBemeHUE».

TpeboBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBuE ¢ PTOC:

- Crioco0GeH peanru30BEIBaTh IPOrPaMMEBl 3KCIIEepPUMEHTAIbHBIX UCCIeOBAHUM, BKITI0Yasi BEIOOD
TEXHUYECKUX CPelCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

- Crioco0eH BHIIOIHATH pacyeT U MPOeKTUPOBaHKe [ieTajiel, y3/I0B U yCTPOUCTB
PafUOTEeXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKUM 3alaHUEeM C UCIIOIb30BaHUEM
CpencTB aBTOMaTu3auuu npoektupoBanusd (I1K-3)

CopepxkaHue OUCIUTIIMHEL

Pazgen 1. MeTogonornyeckne ¥ HOpPMATHBHEIE OCHOBEL YIIPABIEHKWS KAaYeCTBOM
OCHOBHEIE aCIIEKThHI, 9KOHOMUYECKOe U COIMaIbHOEe 3HaYeHue KadyecTBa. Hosas unocodus

Ka4deCTBa, COBpEMEHHEBIE B3TJIAOEI Ha Ka4eCTBO U €ero 00BEKTHI. HOTpGﬁI/ITeJ'II/I " Ka4eCTBoO,
l'IOTpeGI/ITeJ'IbCKaﬂ YOOBJIETBOPEHHOCTE M BOCIIPMHMMaeMO€ Ka4eCTBO ITPOAYKITUH. Mopenu
Ka4deCTBa yCIIyI'u, ux 0COOEHHOCTH U MCIIOJIb30BaHKE B YIIpaBJIEHUHW Ka4Y€CTBOM.

Paspmen 2. Hay4yHble B3TISOBL Ha KaYeCTBO KaK 00BEKT yIpaBneHrs. CUCTeMHBIN MOOX0M K

yIIPaBI€HUIO Ka4YeCTBOM
YnpaBneHue KaueCTBOM 1 MeHeIKMeHT KadecTBa. ®uno- cobus u GyHKINNA MeHEeIKMEeHTa

KauecTBa. CucrtemMa MeHemxkMeHTa KauecTBa (CMK). Bunoel cOOTBETCTBUM B MEHEIKMEHTE
KayecCTBa.

Pazgen 3. CoBpeMeHHBIe KOHIIENIINY, GOPMEBL ¥ METOIBI YIPABICHKS KaYeCTBOM.
KoHnenimu, IpUHIUIILE U MOOEJH yIIpaBIeHUs KaueCcTBOM. [[pUHITUIIEL X MOJIe/ TN BCeOOIIero
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ynpaBnenus: kauectsoM (TQM). Bnusinue BceoOIIero yrnpasieHuss Ka4eCTBOM Ha CHCTEMY
yIIpaB/IeHUs OpraHu3alliy, HOBasl MOJelb YIIpaBiieHus opraHu3aure. KoHuenius
IIOCTOSHHOTO yiyullleHus. BepTukanbHas HHTerpaluus CUCTEM KaueCTBa B KOPIOPaLUsX.
MeTopnb! yipaBlieHHs Ka4eCTBOM. MeTonHl yiydIleHus: KadyecTBa. MeTo[ CTPYKTypPUPOBaHUS
¢bysknuu kadectBa (COK). beHUMapKUHT U METOOOJIOTUU «IIEeCTh CUTM». Me- TOOsl
OPraHu3alliOHHOTO COBEPIIEHCTBOBAHUS NPEANPUATHN U KOMIaHUN. PEHHXKUHUDUHT U
PECTPYKTypHU3aluy OpraHu3aluii, MHTerpauusl peMHKUHUPUHTa U CUCTEMBI MEHEXKMEeHTa
KayecTBa.

Pa3pen 4. HopMaTUBHEIN IOOXO0M K VIIPABIEHNI0 Ka4yeCTBOM. CTaHOapTU3alus CUCTEM
MeHeIXXMeHTa

3aKOHOJAaTeNIbHOEe M HOPMaTUBHO-METONUYECKOEe PETYINPOBaHUE YIIPaBIeHUsI Ka4eCTBOM.
MexmyHapoOgHble U HallMOHAIbHBIE CTAaHOAPTH Ha CUCTEMH MeHemxkMeHTa. CtaHmapTe ISO
cepuu 9000 (I'OCT ISO cepuu 9000) Ha cucTeMBl MEHEIXKMeHTa KadyecTBa. CTaHgapTHasA
TEPMUHOJIOTUSI MEHEIKMeHTa KauecTBa. CTaHOApTH Ha CUCTEMHBI MeHemxkMeHTa ISO 14000
('OCT P MCO 14000), OHSAS 18000 (I'OCT P 54934-2012), SA 8000, ISO 26000 (I'OCT P UCO
26000), T'OCT P 56404- 2015, TOCT P 31000- 2010 u 'OCT P 50001-2012 u ux npuMeHeHUE B
opraHu3alld- X (opraHax ymnpasneHnus). COBMECTHOE UCIIOJIb30BaHMEe CTaHOapTOB Ha CUCTEMBI
MeHe[I2KMeHTa, THTeIrPUPOBaHHbIe CUCTEMHE MeHemxkMeHTa (MCM) Ha 0CHOBe MeXOYHaPOIHBIX
¥ HallMOHA/IbHBIX CTAHIAPTOB.

P HACTeMa MeHeIXKMeHTa Ka4yeCTB CaHM3alliY, YIpaBlIeHue I MU U
pUCKaMHU

OCHOBHEBIE ITOJIOKEHNS MEHe[JKMeHTa KadeCTBa, peKOMeHAyeMble cTaHgapTa- Mu ISO cepuu
9000 (I'OCT P UCO cepuu 9000). [TpuHUMTIE MEHeAKMeHTa KadeCTBa, PeKOMEHOyeMble
crarpapToM ISO 9000:2015 (T'OCT P ICO 9000- 2015) anst pa3paboTKu ¥ GYHKIIMOHNPOBAHUS
CMK, BO3MOXKHEIE JEMCTBUS 110 UX IPHMEHEHHUIO B OpraHu3alnuu (oprase ynpasiaeHus). Pomb
IIPOIIECCHOTO MOMIX0Ma U BHIPAabOTKY pellleHui Ha OCHOBe (PaKTOB B yIIpaBlIeHUH IIPOlleCCaMu U
pucKaMu, 0COOeHHOCTH UX pPeasii3alliy B OpraHu3aluy (OpraHe yIpaBiIeHus).

Paspen 6. OneMeHTH CHCTEMBI MEHEIXKMeHTa KaYyecTBa opraHu3aiun. TpeOoBaHUS K

IIporieccaM ¥ YVIIPDABIEHWIO PUCKAMU
OnmeMeHTH CUCTEeMEl MeHeIKMeHTa KaueCcTBa OpraHu3allui, POJIb OpTaHI/I3aI_II/IOHHOﬁ

CTPYKTYPHI, IIPOLIECCOB, PECYPCOB U HOKYMeHTaluu. Mofenb CUCTEMBl MeHeIXKMeHTa KaueCTBa,
pekomeHgyemas ctanmaptamu ISO 9000 (TOCT P CO 9000). OcHoBHEIE TpeOOBaHUSA
crangapta ISO 9001:2015 (FTOCT P MCO 9001-2015) k anementaM CMK. TpeboBaHnus K
IIJTAHUPOBaHMIO, 00eClieYeHNI0, YIIPaBIeHHIO U YIyUIlIeHUIO poIeccoB. Bumbl puckos B 10
cUCTeMe MeHeIXKMeHTa KadecTBa. Tpe0oBaHUS K YIIPaB/IeHUIO PUCKaMU U 0COOEHHOCTU UX
peanusanuu B CMK opranmsanuu (oprasa yIpaBIeHHUs).

Paspen 7. Pa3paboTka CUCTEMBI MeHeIXKMeHTa KaueCcTBa OpraHu3aluu. UneHTuduKanmus

IIPOITECCOB ¥ PHUCKOB
JTarns pa3pa60TKH CUCTEMBI MEHEI2KMEHTA Ka4e€CTBAd OPTaHU3alINN (opraHa ynpaBneHH;{).

[marsocTruKa OeiCTBYIOIIE CUCTEeMbl MeHeIKMEeHTa OpraHu3aluy U CoO30aHue
OpraHM3allMOHHOMN CTPYKTYPHI CUCTEMBI MeHeIKMeHTa KauecTBa. PopMUpoOBaHUEe TPOLECCHOU
mogenu CMK opraHuzanuu (oprasa ynpasieHus). TeXHOIOTHUS BHeAPEHUS IIPOLIECCHOTO
IofIxomda K ympasneHnuto. [Ipo6ieMa coyeTanus: QyHKIIMOHAIBHON U MPOIIECCHON OpraHU3aluu
OesiTeIbHOCTH OpraHu3anuu (opraHa ympasieHus). Mcnonbs3oBanue 1ukiaa PDCA. Bupgb
MIPOI[ECCOB B CUCTEME MeHe[XKMeHTa KaueCTBa OpraHK3alldu (OpraHa yIpaBlIeHHUs).
Vpentudukamus, pernaMeHTanus u obecriedeHre B3auMOCBsI3u mporeccoB B CMK
opraHu3aluu (opraHa ynpasneHus). CocpegoTodeHNne YCUIUY Ha OCHOBHBIX ITPOIleCcCcax B
CHCTEMEe MeHe[XKMeHTa KaueCTBa OpraHM3alliy (OpraHa yIpaBlieHHs). YCTaHOBIIEHUE
OTBETCTBEHHOCTH 3a pe3yJIbTaThl peanu3anuu npomeccoB B CMK opranusamnuu (opraHa
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ynpasnenus). Ugentudukanuus puckoB B CMK opranmsanuu (opraHa yInpaBiIeHHs).
YnpaBnenue puckam npu moctpoenuu mpomeccoB CMK opranmsanuu (opraHa yrnpaBiIeHHUs).
Pa3pen 8. [IoKyMeHTHDOBaHKE CUCTEMEI MeHeI2KMeHTa KauyecTBa. [IOKYMeHTUPOBaHHAS
H“HGpODPMAaLKS 110 VIPaBIeHUI0 IPOoLlecCaMy ¥ PUCKAMH

CyILIHOCTh JOKYMEHTUPOBaHUS UHGOPMALU U OCHOBHEIE CBOMCTBA JOKYMEHTUPOBAHHOU
“H(popMauun. Mcrnonp3oBaHue NPOLECCHOT0 U CUCTEMHOTO IIOAX0A0B K JOKYMEHTUPOBAHUIO
“H(pOpMaLUK U CTPYKTYPUPOBAHUIO JOKYMEHTUPOBaHHOU UH- ¢popmanuu B CMK opranuszanuu
(oprana ynpasneHus). [I[puHIUne foKyMeHTUpoBaHusa nHpopmauuu B CMK. Cocrtas
00s13aTeNnbHON NOKyMeHTHpoBaHHOU HH(popMmauuu 11 B CMK opranusanuu (opraHa
ynpasnenus). Co3gaHue U aKTyaau3anus JOKyMeHTUpoBaHHOU nHpopMmanuu B CMK.
IJoKyMeHTHPOBaHueE MTOMUTUKY U IeJieil opraHu3aluy (opraHa ympaBieHus) B 0651actu
KadecTtBa. O6s13aTebHAs JOKYMEHTHpOBaHHAaA MHGOpMaIus 00 yIpaBlieHuH IpoeccaMu 1
puckamu B CMK opranuzanuuu (opraHa ynpaBjieHUs). YipaBieHde JOKYMEHTHPOBaHHOU
uHpopmanuel B CMK opranusanuu (opraHa ynpasiieHus). [[OIOTHUTENbHAS
OOKyMeHTHpOBaHHas nHopMaIms, co3faBaeMas B OpraHu3alueil (0praHoM yIpaBieHus) ojis
MIOBHIIIEHYS PE3YIbTaTUBHOCTY CUCTEMHEL MEHEXKMEHTa KaueCTBa.

P Bu HU HKa ¥ YimeHrne CUCTEMBI MEHEPKMEHTA KAYECTB I'aHu U
QQBQQHIQHQTBQBQHI/IQ IIPpOIECCOB

BHenpeHue B melCTBUE NOKYMEHTALMM CUCTEMBI MEHEIXKMEHTa KaueCTBa OpraHu3anuu (opraHa
ynpasieHus). Buyrpennuu aynut CMK. Yrpasnenue nporpammon ayguta CMK opranusanuu
(opraHa ympaBleHUs), OIpeaeNeHne ee 1enel, GopMUpoBaHue, BHIIOHEHNE, MOHUTOPUHT U
yny4diieHue. [JeaTeabHOCTh 10 TOAT0TOBKe U IpoBefeHuo aygura CMK opranusanuu (oprasa
yIpaBieHus1). AyouT IPOIeCCOB CUCTEMHE MeHeIKMeHTa KadecTBa. Ceprudukauusi CMK.
AHanu3 pe3ynbTaTUBHOCTY PyHKUIKMOHUPOBaHUS CMK co cTopoHE pyKOBOACTBa. OCHOBHEIE
HampaBieHus coBeplieHCTBOBaHUS CMK opraHu3auuu (opraHa ynpaBlieHHUS).
CoBeplIeHCTBOBaHKE IIPOIIECCOB HAa OCHOBe pe3ynbTaToB ayauTa CMK opraHusauuu (oprana
yIIpaBIeHUS).

OO61mast TPYAO0EeMKOCTD HUCITUIIINHEL
144 4gac(oB), 4 3ET
dopMa IpoOMeKyTOUHOU aTTeCTALUN

DK3aMeH

b1.B./IB.02.01 Paduoasmomamuka

lenu ocBOEHUS OUCHUUIIIUHEL

Llenbio MpemomaBaHus QUCHUTIINHEL « PagroaBTOMaTUKa» SBIISETCS:

Llenbio MpemnomaBaHus OUCHUTIINHEL « PairioaBTOMaTuKa» SBISETCS TEOPETUYECKas
U IpaKTU4YecKas IMOATOTOBKA CTYOEHTOB B 0071aCTH aBTOMAaTUYECKUX CUCTEM
yIIpaBIIeHUS B TaKOU CTENEeHU, YTOObl OHU MOTJIA OOBSICHUTEL PAO0TY 9JIEKTPOHHBIX U
37IEKTPOMEXaHNYEeCKUX aBTOMATHYECKUX CHUCTEM, UCIIOIb3YEeMBIX B PAOUOTEXHUKE, a
TaKXe yMeJll TPOU3BOUTH ITPOEKTUPOBAHNE aBTOMATUYE€CKUX CUCTEM YIIPABIEHUS C
3a[laHHbIMU CBOMCTBAMHY, TEXHUYECKH IIPABUIILHO UX 9KCILIYaTUPOBAIIH.
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MecTo gucuunIuHLL B CTPyKType OI1

OucuunnuHa «PagmoaBToMaTtrka» B51.B.J1B.02.01 sBnseTcsd OUCHUIIIAHON IO BEIOOPY
yactu, popMupyeMod yyacTHHKaMu 00pa30oBaTeIbHBEIX OTHOIIeHUH 010Ka 1 yueOHOT0
IJlaHa MOATOTOBKM OakKalaBpuaTra mo HampaBneHuio «11.03.01 PaguoTexHuka».
VicxoOHHY ypOBEHb 3HAHWW M YMEHUMN, KOTOPHIMU MOJXKeH oblamaTh CTYOEHT,
IPUCTYyIIad K M3yUYEHUIO0 NaHHOW OUCLUIIJIUHEI, ONpefeNigseTcsd U3YYeHUEM TaKUX
OUCIUIUINH, KaK «Teopusi 3MeKTpUYeCcKux lemnen»; «OU3nKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

[Tponecc u3ydyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBuE ¢ PTOC:

- Crmoco6eH peanu30BLIBaTh IPOTPAMMbI 9KCIIEPUMEHTAIbHBIX UCCIIeIOBaHUM, BKITI0Yasi BEIOOD
TEXHUYECKUX CPENCTB 1 00paboTKy pe3ynbraToB (I1K-2)

- Crmoco6eH BHITIONHATH pacueT U MPOEKTUPOBaHUe JeTallel, y37I0B U YCTPOMCTB
PamguOTEeXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKUM 3alaHUeM C UCII0Ib30BaHUEM
CpencTB aBTOMaTH3anuu npoektupoBanus (I1K-3)

CopepxkaHue OUCIUTIIMHEL

p 1 Ve CBe[leHUS 0 CUCTeMax M0aBTOMATUKHU

OCHOBHBIE ITOHATHUS U OIIpefesleHus]; IPUHIUIEL PeT'yJINPOBaHUS [IPU [IOCTPOEHUU CUCTEM
papunoaBTOMaTUKU. Kiaccudukanus cucteM pafuoaBTOMaTUKU

Pazpmen 2. O6mye OPUHIIUILE MaTeMAaTUYeCKOT0 OMHUCAaHUs CUCTEM PAaIN0aBTOMATHUKHU
OO1m1e TPUHIUIIEL COCTABIEHUS YpaBHEHUM CUCTEM Pafii0aBTOMATHKY; MaTeMaTH4YeCKHe
Mopenu. JInHeapu3anus ypaBHeHUY JUHAMUKY; TUHENHbIE MaTeMaTudeCKe MOIelH.
[TpuMmeHeHue npeobpa3oBanus Jlamnaca, mepegaToyHeX QyHKIMHE. YaCTOTHEIE M BpEMEHHEIE
xapakTepucTuku. [lepexogHas pyHkuus. MmnynbcHas nepexogHas GyHKIUS. YCTOMYUBOCTD
cucTeM paguoaBTOMaTUKHU. OleHKa OmKOO0K.

Pa3pen 3. CucTeMbl 4aCTOTHOM aBTONOACTPOMKHU 4YacTOTHL (HATT)

OcHoBHBIE 371eMeHTH cucTeM YAII, ux MmaTeMaTudeckoe onucanue. PyHKIMOHAIbHAA CXeMa
YAITI, nepenatounasa ¢pynknusa YAII. CtpykrypHas cxeMa. OCHOBHBEIE XapakTepuctuku YAII.
Pa3pen 4. CucteMsl (pa30BoY aBTOMOACTPOUKY YacTOTH (DAITY

OcHoBHEIE 351eMeHTH cucTeM OAITY, ux MmateMaTudeckoe onucanve. OyHKIKMOHaIbHAS CXeMa
®ATIY, nepenaTtoyHas pynkuus. CTpykrypHasa cxema. OcHOBHBIE XapaKTepucTuku QAITY.
YcroiruuBocTts OAIIY, omubKu B cucTeMax 1 ¥ 2 mopsiaKa acTaTA3Ma IIPU Pa3IuYHBIX
BO3MEHCTBUSIX.

Pa3pen 5. CucTeMbl COIPOBOXKAEHUS 110 JaTbHOCTYU (@BTOCEIEKTOPEI) U YITIOBEIM KOOPOUHATAM.
OCHOBHBIE 3JIEMEHTHI CUCTEM COIPOBOXKAEHUS 110 JaJIbHOCTU (aBTOCEJIEKTOPHI) U YITIOBEIM
KOOpAVHAaTaM, UX MaTeMaTudeckoe onucanve. OyHKIMOHAIbHEIE CXEMBI CUCTEMEL
COTIPOBOXKIEHUS, UX MaTeMaTUYeCKOe ONMCaHNe, lepefaTouHsle PyHKIU. CTPYKTypHEIE
cxeMbl. OCHOBHBIE XapaKTEPUCTUKU. YCTONYUBOCTD, OLIMOKY B cucTeMax 1 u 2 mopsigka
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acTaTu3Ma IIPU Pa3IUuYHbIX BO3AEUCTBUSIX.

Paspen 6. UMnynbcHBIE, TUQPOBLEIE ¥ HENIMHENHBIE CUCTEMEL DAIA0aBTOMATUKY, UX
anmnpoKCcUMalIus.

HenwHelHbIe CHCTEMEI, METOIH JIMHEApU3aIuu. Mcronb3oBanue Z-mpeoOdpa30BaHus Ipu
OTIMCaHWU UMIIYJILCHBIX CUCTEM pafinoaBTOMaTuKU. OlleHKa OMMO0K OT Pa3uyHbIX
OEeTePMUHNPOBAHHBIX BO3[EMCTBUM. Y CI0BHE 9KBUBAJIEHTHOCTH OUCKPETHHIX ¥ HEIIPEPHIBHAIX
cucteM. CTpyKTypHas cxeMa Lu@poBou cucteMsl PA. [IpeumyiiecTBa 1 HeLOCTaTKU
HCIIOJIb30BaHUS LIU(PPOBEIX CUCTEM PafA0aBTOMATUKY 10 CPABHEHUIO C aHAJIOTOBLIMH.

OOI1mast TPYAOEMKOCTD TUCITUIIINHEL
144 ygac(oB), 4 3ET
dopMa IpOMeKyTOUHOU aTTeCTalluu

DK3aMeH

b1.B.[1B.02.02 OcHoebl npoeKmupo8aHusi 3/;1eKmpoHHbIx cpedcme Ha ITJ/TUC

Lenu ocBoeHUST GUCHUILINHEL

Llensto npenogaBaHus OUCLHUIIIAHL « OCHOBHI IPOEKTUPOBAHUS 3IEKTPOHHBIX
cpenctB Ha [TJIUC» saBnsercs:

M3ydyeHne MeTOOOB MPOEKTUPOBAHUS YCTPOUCTB IOCTPOEHHBIX Ha
IIPOrpPaMMUPYEMOU JIOTHKE, T03HAKOMUTh CTYAEHTOB C KOHKPETHHIMU IPUMEHEHUSIMU
IIPOrPaMMUPYEMBIX JIOTUUECKUX UHTETPAIbHBEIX CXEM B TE€JIEKOMMYHUKALIMOHHOU
anmnapaType. PaccMoTpeHue CTPYKTypH U NpuHIUIOB paboTwl [IJIUC 1 rpaMoTHOE ee
MCII0Ib30BaHUe MIPU MPOEKTUPOBAHUU pPafuoaniiapaTypshl.

MecTo pucuuniavHel B CTpykType OII1

Oucuunnuuaa «OCHOBH TPOEKTHUPOBAaHUSA OJSNEKTPOHHBIX CPEACTB Ha
[TJINC» B1.B.[1B.02.02 siBnsieTcs OUCIUIIUHONW 10 BHIOOPY YacTu, GopMUPyeMOU
y4acTHUKaM{ 00pa30BaTeNIbHBIX OTHOIIEHUX O010kKa 1 yueOHOTO MjaHa MOATOTOBKU
O6akanaBpuara no HanpaBieHuioo «11.03.01 PagmorexHuka». K CXOOHBI YPOBEHbB
3HAHUM U YMEHHUU, KOTOPHIMU AOXKeH 00jlagaTh CTyAEHT, MPUCTyNas K U3y4eHHUI0
OAaHHOW QOUCLUUIJIMHEBEI, OIpefeNsdeTcd H3Y4YeHHEeM TaKUuX OUCLHUIJIMH, Kak
«KoMnpioTepHOE MOMenUpOBaHMEe U peanu3anus HUPPOBHEX cxeM»; «lludpoBas
00paboTKa CHUTHAJIOBY.

TpebGoBaHUs K pe3yibTaTaM 0CBOEHUS

[Tpouiecc n3ydeHus OUCUUILIMHEL HAllpaBjieH Ha GOpMUPOBaHNE CIIeAyIOMINX KOMIIETEHITIN:
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B cootBeTctBuE ¢ PTOC:

- Crmoco6eH peann30BLIBaTh MPOTPAMMbI 9KCIIEPUMEHTAIbHBIX UCCIIeIOBaHUM, BKITIOYasi BEIOOD
TEXHUYECKUX CPENCTB 1 00paboTKy pe3ynbraToB (I1K-2)

- Crtoco6eH BHITIONIHATH pacueT U MPOEKTUPOBaHUE JeTallel, y37I0B U YCTPOMCTB
PaguOTEeXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKUM 3alaHieM C UCII0Ib30BaHuEM
CpencTB aBTOMaTu3anuu npoektupoBanus (I1K-3)

CopepxkaHue OUCIUTIINHEL

Pasmen 1. Beegenune

OCHOBHBIE TTOHSATHS U OIPeeNieHus ITporpaMMupyeMon noruku. O61mue (CUCTEMHEBIE) CBOMCTBA
MHUKPOCXEM IIpOorpaMMUpyeMou j1oruku. HaszHauenuve. [I0CTOMHCTBA U HEIOCTATKU
IIpOrpaMMHUPyEMOU JIOTMKHM B CpPaBHEHUU C MUKPOIIPOLIECCOPAMHU U MUKPOKOHTPOJIIEPAMH.
HcTopus pa3Butus.

Paspmen 2. Knaccudukanus u apxutekrypa [1JIKC

Knaccudukauus ITJIMC no ypoBHIO HHTErpalyy, II0 apXUTEKTypPe, 110 YUCIY OOIYCTUMBIX
LIMKJIOB IPOTPaMMHUPOBaHUS, 10 TUIYy TaMATH KOH(PUTYpaIlUH, 110 CTEIIeHU 3aBUCUMOCTHU
3afiepKeK CUTHAaJIOB OT IIyTel X PaclIpOoCTpaHeHus, [0 CHCTEMHBEIM CBOMCTBaM, 10
CXeMOTEXHOJIOTHH, TI0 OMHOPOTHOCTH Uiy rubpugHocT. Apxutekrypa I1IJIUC. OcHOBHEIE
MIPUHIUIIEL IOCTPOEHUS IU(PPOBLIX CXeM Ha KpUCTaJIJie IPOrpaMMUPYeMOM JIOTUKH.

Paspen 3. [IpoekTrpoBaHre KOMOWHAIIMOHHOW JIOTUKHU

[TpoekTupoBaHyre KOMOMHAIIMOHHOM JTOTHKK. MHOTOypOBHeBass KOMOMHAIMOHHAS JIOTUKA.
TpeTtne cocTosinue: Z. Hemonyctumoe 3Hadenue: X. ba3oBble KOMOMHAIMOHHBIE OJIOKH.
BpemeHnHbIe XapaKTEPUCTUKH.

Paspen 4. [IpoekTupoBaHKe MOCAEO0BAaTEALHOCTHOM JIOTUKH

3allleIKu ¥ TpUrrepsl. IIpoeKTupoBaHre CUHXPOHHBIX JTOTUYECKUX cxeM. CHHXPOHU3aLUs
MOCNIeq0BaTeIbHOCTHHIX cxeM. [Tapannenusm.

Pasgen 5. OCHOBEI TEOPUY KOHEYHBIX aBTOMATOB

[IpoekTHpOBaHUS KOHEYHOTO aBTOMaTa. KomupoBaHre COCTOsTHUM. ABTOMaTH Mypa u Munmu.
IeKOMIIO3UIIKMST KOHEUYHBIX aBTOMAaTOB. BoCCTaHOBIeHHE KOHEYHBIX aBTOMATOB I10
37eKTpuyYeckoi cxeme. O630p KOHEYHBEIX @BTOMATOB.

P M ()POBHI HKIIAOHATbHEBI B

ApudmeTnyeckue cxeMhl (CJI0KeHUe, BRIUUTaHNEe, KOMIIapaTOphl, CXeMBI CABUTA U
LIMKJIMYECKOTO CABUTa, YMHOXKeHUe, feneHne). [IpencraBnenue yrucesn. OyHKIMOHAIbHEIE Y3IHI
[IOCNIeq0BaTEIbHOCTHOU JIOTUKH.

Paspen 7. [TocTpoenue 1mudpoBeix GuabTpoB Ha 6aze [TJIMC

BUX-, KUX-bunbTphl. OCHOBH 1 MPUMEPH] CXEMHOM peanu3aiuy udpPoBLIX GUIHTPOB Ha
[TJINC.

OO6I1mast TPYAO0EeMKOCTD TUCITUIIINHEL
144 ygac(oB), 4 3ET
dopma IPOMEXYTOUHOU aTTeCTalluu

DK3aMeH

105




b1.B./1B.03.01 Ob6was ¢pusuyeckast nod20moeKa

lenu ocBOEHHUS OUCUUIIIUHEL

Llenbio mpemomaBalus oUCHUTIINHEL «O611as pu3nyeckast IOATOTOBKA» SIBIISIETCS:
u3y4yeHue u popMupoBaHue GU3NIECKON KYJIbTYPhl TMYHOCTU U CIIOCOOHOCTH
HaIpPaBJIEHHOI'0 UCII0Ih30BaHUS Pa3HOOOPA3HBIX CPEACTB PU3NYECKOM KYIbTYPHI,
CIIOpPTa U TypuU3Ma [JIg COXpaHEHUS U YKPEIJIEHUS 300POBbs, ICUX0(PU3UIECKON
TIOITOTOBKY ¥ CaMOTIOATOTOBKHM K OymyIiel xXU3HU U MPodeCcCroHaIbHOM IesTeTbHOCTH.

MecTo pucuuniavHel B CTpykType OII

Oucununnuua «O60mas ¢usndeckas mnoaroroBka» B1.B.[IB.03.01 saBnsetcs
OUCIHUIIIMHON IO BHIOOPY YacTu, GOpMUPYyeMOM ydyacTHUKaMM 0Opa3oBaTebHHIX
oTHoleHUU O6noka 1 y4yeOHOro mjaaHa MOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.01 Paguorexuuka». HMCXOOHEINM yPOBEHb 3HAHUYU U YMEHUU, KOTOPLIMU [OJIKEH
obnamaTh CTYHEeHT, MPUCTyNas K M3yYEeHUI0 NaHHOU OUCIUMJIUHBI, ONpenessieTcs
U3y4YeHUEeM TaKuX OUCLUIIINH, KakK «Pu3ndeckas KyJIbTypa U CIOPT».

TpebGoBaHUs K pe3yibTaTaM OCBOEHUS

[Tpouiecc n3ydeHus OUCUUIIMHEL HAallpaBjieH Ha GOpMUPOBaHNE CIIeAYIOMINX KOMIIETEHITIN:
B cootBeTctBUHT ¢ PTOC:

- Crioco6eH nonepKuBaTh NOKHBIN YPOBEHD (GU3NUECKOI TIOATOTOBIEHHOCTH AJIS
obecreyeHus OJTHOLIEHHOHN COITMaIbHOM U mpodeccroHanbHOU nestenbHoCcTH (YK-7)

CopepxkKaHue OUCIUIIINHEI

Pazmen 1. O6maﬁ QIQI/ISI/I‘-IGCKB.H ¥ CIIOPTHBHAA IMOATIOTOBKA. KomMmnnekcHoe 3aHdaTHe

O61mas pusuyeckas u cuenuranbHas Gu3ndeckas IMOATOTOBKA. KoMiiekcHoe 3aHsaTHE. TeXHUKaA
6e3onacHoCTH Ha 3aHATuSX 110 OOII. MeTomrKa IPOBeIeHUST KOMIITIEKCHOTO 3aHSATHUS;
[TpocTeiimue METOOUKY CAMOOLIEHKY ABUTATEIbHOM aKTUBHOCTH U CYyTOYHBIX 9HEPTETUUECKUX
3arpart. [loBhieHre GyHKIMOHAIBHBIX BO3MOXKHOCTE!N. Pa3BuTie OCHOBHBEIX (PU3NYECKUX
KaudecTB. CrenuasnbHble KOHTPOJIbHEIE yIpaxHeHus, TeCTel BCOK «['TO»

Pasgen 2. YcKopeHHOe epeOBUKeHNWe U Ierkasd aTaeTuKa

YckopeHHOe mepeaBuXKeHUe U JierKas aTieTuka. MeToauKa NHOAUBHAYaIbHOTO TOAX0a U
IIPUMEHEHUST CPEOCTB 7S HallPaBJIEHHOTO PA3BUTHUS OTHAENbHBIX (PU3NYECKUX KAa4eCTB.
YopaxXHeHus Oy Pa3BUTHS CKOPOCTHO-CHUJIOBHIX KaU€CTB, CHJIOBOM BEIHOCITUBOCTH, OBICTPOTHL.
CoBepIlleHCTBOBaHME TeXHUKM Gera. IIpPhIKKY U MPBIXKKOBLIE YIIPAXKHEHUS

Pazpgen 3. ['MMHaCTHKaA U aTlIeTHYecKas IOOTr0TOBKA

['MMHacCTHKa U aTieTudecKas IMIOAr0TOBKa. MeTOObl CAaMOKOHTPOJISA COCTOSIHUSA 300POBBS,
bu3n4ecKoro pa3puTus, GyHKIIMOHAIBHOW MOATOTOBIEHHOCTH. YIIPaXKHEHUS [JIST Pa3BUTHSA
JIOBKOCTH, CUJIBL U CHUJIOBOX BBIHOCIUBOCTHU. OBlafeHre TEXHUKOU BHIIIOJIHEHUS YIIPaXKHEeHUU
aTJIETHYEeCKOU TMMHACTHKHU
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Pasmen 4. CIOPTUBHBEIE W IIOOBUXKHEIE UTPHI
CIHopTUBHEBIE U MMOJBUKHEIE UTPHI. CPEICTBA ¥ METOILI MBIIIIEYHOHN PelaKCallii B CIIOPTE.

OCHOBBEI METOAMKY OpTraHU3allMU CyHgeicTBa. Irpel Ha MecTe, MaJIONOABUKHEIE, IIOBUKHEIE,
criopTuBHEBIE. [TOABUKHBIE UTPHL C MCIIOIb30BaHUEM: 0011lepa3BHUBAIOIINUX YIIPaXKHEHUH;
MIPUKIaOHBIX YIIPaXkHEHWW; UTPOBLIX 3aflaHUM C 3JIeEMEHTaMU JIETKOM aTiieTuku, ¢pyroona,
O6ackeTboa, BoneiboIa.

Pazgen 5. ®uTtHEC HKIIMOHAIbHASA TPEHUPOBKA

dutHec, QyHKIMOHANIbHAS TPEHUPOBKA. MeTOObl CAaMOOIIEHKY CIIelMaIbHOY (PU3UUECKON 1
CIIOPTHBHOM MOATOTOBIEHHOCTH. BociuTanue He0OXOOUMEBIX GU3UUECKHUX KAaYeCTB 110 BUIaM U
HalpaBlIeHUsIM QUTHECa

Paspmen 6. 2KnsneHHO H606XOEI/IMHG YMEHWA ¥ HABLIKH. HQOQ)GCCHOH&J’ILHO-HQI/IKHaﬂHaH
@I/I3I/I‘-IGCKaH ITIOATOTOBKA

KusHeHHO HeoOXOOMMbIE YMEHMS M HaBLIKU. [IpodeccroHanbHO-IpUKITafgHas puanyeckas
TIOATOTOBKAa. MeTOOUKH CaMOCTOSITEIIBHOTO OCBOEHUS OTHAENbHEIX 31eMeHTOB [ITI®I1. MeTomuka
MIPOBEeEeHUS MPON3BOACTBEHHOM TMMHACTUKY C YUETOM 3aflaHHBIX YCIOBUY U XapaKTepa Tpyzda.
CoBepllIeHCTBOBaHKE ABUTATEbHEIX (DU3NYECKUX KAYECTB, IOBLIIIEHNE (PYHKIIMOHATBHBIX
BO3MOXKHOCTeH. PopMUpOBaHNE ICUXUUECKOU TTOATOTOBIEHHOCTH

OO1mast TPyA0EMKOCTh AUCIUIIIMHEL
328 gac(oB),
dopMa MpoOMexKyTOUHOHM aTTECTALUN

3auer

b1.B.[IB.03.02 AdanmauuoHHas (pu3uueckasi no020moeKa

Lenu ocBOeHUS OUCLIUITIINHEL

Llenbio mpenofaBaHus QUCHUIIIUHEL «AlanTallMiOHHAS pU3nYecKas IMOAr0TOBKa»
SIBJISIETCSI:

MaKCHMaJIbHO BO3MOXKHOE Pa3BUTHE XKU3HECIIOCOOHOCTHU YeJIoBeKa, UMEeIOIero
OTKJIOHEHUS B COCTOSTHUHY 370POBbS U 00ecleyeHre ONTUMAIBHOTO PexXuMa
GYHKIIMOHUPOBAHUS IBUTATEIbHBIX BO3MOXKHOCTEH, IYXOBHAIX CUJI, UX TapMOHU3AIINIO
IS CaMOpeanu3aliy B Ka4eCTBe COIIMaIbHO ¥ MHOUBUIYAIbHO 3HAYKMMOI'0 CyOBeKTa.

MecTo pucuuniauHel B CTpyKType OI1

IuciunnuHa «ApanTtaiioHHas ¢u3ndeckas noaroroBka» b1.B.[1B.03.02 saBnseTcs
OUCIHUIIIMHON IO BHIOOPY YacTu, GOpMUPYyeMOM ydyacTHUKaAMM oOpa3oBaTeIbHHIX
oTHoWeHUYU Gnoka 1 y4yeOHOro mjaHa IMOATOTOBKM OaKajlaBpuaTa IO HallpaBJIEHUIO
«11.03.01 Papuorexuuka». HMCXOOHBINM yPpOBEHb 3HAHUYU U YMEHUY, KOTOPLIMU [OJIKEH
obnamaTh CTYHEHT, MPUCTyNas K MU3yYEeHUI0 MaHHOU OUCIHUIJIUHBI, ONpenessieTcs
M3y4yeHHeM TaKUX OUCLUIIIKH, Kak «Pu3ndeckas KyJabTypa U CIIOPT».
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

[Tponecc u3yueHus: UCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUH:
B cootBeTctBUET ¢ PTOC:

- Cnioco0eH nopaaepKrUBaTh JOMKHBIN YPOBEHb (PU3NUECKOM IIOATOTOBIEHHOCTH OJIs
obecrie4eHus TIOJTHOLIEHHOM COIMaIbHOM U mpodeccroHanbHOM nestenbHoCcTH (YK-7)

CopepxkaHue OUCIUTIIHHEL

P 1 s GH3nYecKas U CIOPTHUBHAL MOOroToBKa. KOMINIEeKCH HATH

OObr1mas ¢pusuyeckas u crelranbHas Gu3ndecKas MOAT0TOBKa. KoMiiekcHoe 3aHsaTHe TeXHUKaA
6e3onacHOCTH Ha 3aHATHAX 10 ODII. MeTonuKa NpoBeeHUsT KOMITJIEKCHOTO 3aHSATHUS;
[IpocTeiimne METOOUKN CaMOOLEHKY JBUTaTEIbHOM aKTUBHOCTU U CYTOYHBIX 3HEPreTUUYEeCKUX
3aTpar. [loBhieHre GyHKIIMOHAIBHEIX BO3MOXKHOCTEH. Pa3BuTHE OCHOBHLIX (DU3UYECKUX
KadecTB

Paspmen 2. YCKOpeHHOe IIepeOBUKEHNE U JTeTKas aTIeThKa

YckopeHHOe nIepeBUXKEHME U JIeTKas aTileTukKa. MeToauKa UHANBUAOYaIbHOTO MIOOX0MAa U
MIPUMEHEHUST CPENICTB [IJIsT HallpaBIeHHOI'0 PA3BUTHUS OTHETbHEIX (PU3NYECKUX KaueCTB.
YrpaxXHeHus 71 Pa3BUTHUS CKOPOCTHO-CUJIOBEIX KAUECTB, BEIHOCIIMBOCTH, OBICTPOTHI, THOKOCTH
C y4eTOM JaHHBIX KOHTPOJIS U CaMOKOHTpPOJIsI. COBEPIIIEHCTBOBaHNE TeXHUKM Oera. [IPBIKKY U
MIPBIKKOBLIE YIIPaXKHEHUS

Paspen 3. [MMHACTHKA ¥ aTleTHYecKas IOATOTOBKA

['MMHacCTHKa ¥ aTleTuYecKas IIOAr0TOBKa. MeTOoObl CAMOKOHTPOS COCTOSTHUS 300POBbS,
(hU3U9eCcKOro pa3BuTus, GyHKIMOHAIBHON TOATOTOBIEHHOCTH. [JHEBHUK CAMOKOHTPOJIS.
YrupaxHeHus O pa3BUTUS TOBKOCTH, CHAIIBI ¥ BLIHOCIUBOCTU. OBlafeHre TEXHUKOU
BHITIIOJTHEHUS YIIPaKHEHUH aTIeTU4eCKON TMMHACTUKHI

Pasmen 4. COOPTUBHBIE ¥ TOOBUKHBIE UTPHI

CropTuBHBIE U MMOABUXKHBEIE UTPHI. CPEACTBa ¥ METOIbLI MBIIIEYHOU pelaKCcallii B CIIOPTE.
OCHOBBI METOOUKHU OpTraHU3aluy CyaercTBa. UTphl Ha MeCcTe, MaJlONIOOBUKHEIE, TOOBUKHEIE,
CIIOPTHBHEIE (amanTuBHEIE POpMEI). II0OBUKHEIE UTPHI C UCIIONIb30BaHUEM: 00111epa3BUBAIOIINX
yIpaxXHEeHWU; IPUKIaAHbIX YIIPaXKHEHU!; UTPOBBIX 3alaHUM C 37IeMeHTaMU JIETKOU aTJIETUKH,
¢byTtboia, 6acker6osa, Bonen00sIa C y4eTOM HaHHLIX KOHTPOJISI U CAMOKOHTPOJIS

P dutH HKIMOHAILHASI TPEHNPOBK

dutHec, GDyHKIIMOHANIbHAS TPEHUPOBKA. MeTOIbl CAaMOOIIEHKH CIIelMalbHOM PU3NUYECKON U
CIIOPTUBHOM MMOATOTOBIEHHOCTH. BocnuTanre HEOOXOOUMBIX (PU3NUYECKUX KAUueCTB II0 BHIAM U
HaIpaBIeHUSIM (PUTHECA C YYeTOM JaHHBIX BpaueOHOT0 KOHTPOJIS. MHOUBUAYATbHbIH BEIOOD
03[I0POBUTEILHBIX CUCTEM (PU3UUYECKUX YIIPaKHEHUN

P Kn3neHHO HeoOXOOUMble VMEHNS W HaBHIKHU. 11 HOHAJIbHO-IPUKIaTHAg
¢u3nyeckas IOAroTOBKA

KuzHeHHO HeoOxXoouMble YMeHUSI ¥ HaBHIKU. [IpodeccroHanbHO-IpUKIagHas Gusndeckas
TIIOOT0TOBKA. MeTOOUKU CaMOCTOSITEJIbBHOI'O OCBOEHMSI OTHeNbHEIX 371eMeHToB [TTTIPI1. MeTonmuka
IIPOBeMIeHU S IPOU3BOOCTBEHHON TMMHACTHKY C Y4€TOM 3afJaHHBIX YCIIOBUM M XapaKTepa Tpyaa.
CoBeplIeHCTBOBaHKE ABUTATEIbHBIX (PU3NYECKUX KAa4eCTB, IOBHIIEHNE (PYHKIIMOHATIBHBIX
BO3MOXKHOCTeH. PopMUpOBaHNE IICUXUYECKOU ITOATOTOBIEHHOCTH
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OO611ast TPyA0EMKOCTDb OUCLUATIINHEL
328 gac(oB),
dopma IPOMEXYTOUHOU aTTeCTalluu

3auer

b1.B.[IB.03.03 Cekuuu no eudam cnopma

Ilenu ocBOEHUS OUCLUUIIIUHEL

Llenbio mpemofaBaHus QUCHUIIIUHLL « CEKIIUH 10 BUIAM CIIOPTa» SIBIISIETCS:
u3ydeHue u GopMupoBaHre GU3NIECKOMN KyIbTYPEl IUYHOCTU U CIIOCOOHOCTH
HaIpPaBJIEHHOT0 UCII0Ih30BaHUs Pa3HOOOPA3HEIX CPECTB GU3NIECKON KYIbTYPH,
CIIOpTa ¥ TypX3Ma [Jig COXpPaHEeHUS U YKPEeIJIEHUS 3[M0POBbs, MCUX0DU3UUECKON
TIOJITOTOBKY ¥ CAMOIIOATOTOBKY K OyayIed KuU3HU U MTPOGeCCUOHANIbHON NeITETbHOCTU

MecTo pucuuniauHel B CTpyKType OI1

HMucuunnuia «Ceknuu mo Bupmam crnopTta» b1.B.J[1B.03.03 aBnsgeTcs OUCIUNIUHOM II0
BEHIOODPY YacTH, popMuUpyeMoit ydacTHHKaMHM 00pa30BaTebHEIX OTHOIIeHuH 6i1oka 1
yueOHOTO TMJlaHa IOATOTOBKM OakanaBpuaTa o HampaBiaeHuio «11.03.01
PagmoTtexuuka». MCXOOHBIM YPOBEHb 3HAHUU U YMEHUM, KOTOPHIMHU MOJIXKeH 001amaTh
CTYAEHT, NpPUCTyHasi K H3YUYEeHUI0 [JaHHOUW MAUCLUUNINHL, OINpemensaeTcs
N3Yy4YeHHEeM TaKUX OUCIUUINNH, KakK «®Pu3ndyeckas KyJIbTypa U CIOPT».

TpeboBaHUS K pe3yabTaTaM OCBOEHHUS

[Tponecc u3ydyeHus: OUCHUIIIMHE HallpaBieH Ha GOPMUPOBaHKE CIEeAYIOMINX KOMIETEHIIUN:
B cootBeTctBuu ¢ PT'OC:

- Crmoco6eH ToAepKUBaTh JOJIXKHBIM YPOBEHb (PU3UUECKOI TOATOTOBIEHHOCTH OIS
obecreyeHus MOJTHOIIEHHOW COLMaNbHOM U TpodeccroHanbHol fnesiTenbHoCcTH (YK-7)

CopepxkaHue OUCIUIIINHEI

Paspen 1. O61mas ¢u3nyeckass ¥ CIOPTUBHO-TEXHUYECKAs IOAr0TOBKA. KOMIIIeKCHOe 3aHITHe

TexHuka 0e30macHOCTH. MeToguKa IPOBeIeH)s KOMIIZIEKCHOTO 3aHATHS [IpocTeie
METONUKH CaMOOIIEHKH ABUTaTEIbHOM aKTUBHOCTH M CYyTOUYHBIX 9HEPTeTUYECKUX 3aTpaT

Paspmen 2. YCKOpeHHOe IepedBUKEHNE U IeTKas aTIeThKa
MeTopyka HHOUBUAYAIbHOTO IIOAXO0Ma ¥ IPUMEHEHUS CPEACTB [JIg HallpaBIe€HHOT0 Pa3BUTHUS
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OTHENbHBIX (U3NUYECKUX KQaUeCTB. YIIPaXHEHUS IO Pa3BUTHS PU3NIECKUX KAueCTB,
Heo0XOOUMEIX B ©30PaHHOM BHE CIIOPTa

Pazgen 3. [MMHAaCTHKA 1 aTIeTHYeCKasa IOAr0TOBKA

MeTonbl CaMOKOHTPOJISA COCTOSTHUS 3A0POBbs, GU3NIECKOT0 Pa3BUTHUS, QYHKIMOHAIBHOU
MIOATOTOBJIEHHOCTH. YIIPaXKHEHUS [IJIT Pa3BUTHUS JTOBKOCTH, CHJIBI X CUIIOBOM BBIHOCITMBOCTH
Pasmen 4. COOPTUBHBIE ¥ TOOBUKHLIE UTDHI

CpencTBa 1 MEeTOMBI MBILIIEYHOX pejlakcaluu B crmopTe. OCHOBH METOIMKY OpraHU3alluu
cymeiicTBa 1o n3bpaHHOMYy BUOYy criopTta. OBnageHue CPpefCcTBaMy CIIOPTUBHOM TaKTUKH,
TeXHUYECKHMM IIpreMaMu B 130paHHOM BU[Ie CIIOPTA

Pasgen 5. ®utHec, cnopTHBHAS QVHKIIMOHAIbHAS TPEHNPOBKA - «KPOCCHUT»

MeTonb CaMOOLIEHKY CITeIlianbHON (HU3NYECKON U CTIOPTUBHOM ITOATOTOBIIEHHOCTH T10
n30paHHOMY BUAy criopTa. OCHOBHEIE yIIpaXKHEHUS [JI TPEHUPOBKHU 10 CUCTEME «KpPocCHUuT»

Paspmen 6. 2Kn3HeHHO HeO6XOEI/IMHe VYMEHWA U HABHIKH. HQO@GCCI/IOHaHLHO-HQI/IKJIaEHaH
@I/ISI/I‘-IGCKaF{ ITIOATOTOBKA

MeToauKM CaMOCTOSTENIBHOI0 OCBOEHUS OTAENbHBIX 371eMeHTOB III1OI1. MeToauKa MPOBEOEeHUS
MIPOU3BOACTBEHHOM T'MMHACTUKY C YYETOM 3aJaHHBIX YCIIOBUM U XapaKTepa Tpyada.
CoBepIlIeHCTBOBaHKE ABUTATEbHEIX (DU3NYECKUX KAYeCTB, IOBLIIIEHNE (PYHKIIMOHATBHBIX
BO3MOXKHOCTEH B U30PaHHOM BHIE CIIOPTa

OO1mas TPyA0EMKOCThb AUCIUIIIMHEL
328 gac(oB),
dopMa IpoOMeKyTOUHOM aTTECTALUN

3auet

3. AHHOTAIlMH MPOrpaMM IMPAKTHK

npou3eodcmeennoli 52.B.01.01(I1) Texnonoz2uueckasi (NPOEKMHO-MEXHO,/102UYeCKads1)
npaKkmuka

Llenu mpoBeOeHUs MPaKTUKU

Llenbio IpoBedeHNs MIPAKTUKH «TeXHOIOTUYecKas (MMPOEKTHO-TEXHOIOTUYEeCKas)
IIpaKTUKa» SBISETCS: 3aKpellyieHre U yriyblieHrue TeOpeTUYeCKUX 3HaHUH;
dbopMupoOBaHUE U Pa3BUTHE MPO(YEeCcCHOHATbHLIX 3HAHUM; TPHoOpeTeHre MPaKTUYEeCKUX
HaBLIKOB; (HOPMUPOBaHNE KOMIIETEHINM, a TaK¥XKe MPHUoOpeTeHNe OIIbITa
CaMOCTOSITEIbHOM MPOoGheCCHOHAIbHON ¥ HAYYHOHU NesTeIbHOCTH, HeOOXOMUMBIX [IJIS
ocjenymolien npodeccuoHanbHON OesATEeTbHOCTH.

OTa 1eNlb JOCTUTAETCA IIyTeM PellleHus CIenyolux(er) 3agad(u):

+ 3dKpeEIlJIeHne Ha ITPaKTUKe 3HAHUU U YMeHHIZ, IIOJIYYEHHEIX B IIpoLecce
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TEOPETUYECKOTr0 00yueHus;

- pa3BuTHE podeCcCHOHAIbHBIX HaBLIKOB;

- 03HAKOMJIeHHe C 00IIel XxapaKTePHUCTUKOM 00beKTa MMPaKTUKY U IIpaBUIaMu
TEeXHUKU 0e30MIaCHOCTH;

MecTo npakTuku B CTpyKType OI1

«TexHomornyeckasi (IpOEKTHO-TeXHONIOrn4Yeckas) npaktuka» 52.B.01.01(I1) Bxogut B
610K 2 y4ueOHOro IJlaHa, KOTOPBIM OTHOCHUTCS K 4acTH, GOpMUDPYEeMOU y4YaCTHUKAMU
oOpa3oBaTeNbHHIX OTHOIIEHWUMN, U SIBASETCS 00s3aTelbHOM COCTAaBHOM YaCThIO
o0pa30oBaTeNbHOM MporpaMMel Mo HampaBieHuio «11.03.01 PaguoTexHuKa».

«TexHomoruueckas (HpOGKTHO-TeXHOHOFI/I‘-IeCKaH) IIPAaKTHKa» OIIMPAETCA Ha 3HAHHI,
IIOJIY4E€HHEIE€ IIPDKU W3Y4YEHHHU IIPENIIEeCTBYIOIMNX OJUCOUIIJINH, a TaKXKe€ Ha 3HAaHHUA U
IIPaKTHYE€CKHUE HABLBIKK, IOJYYEHHBIEC IIDU TIPOXOXIOEHHUHU HpaKTI/IK(I/I)
«O3HaKOMHUTENbHAS IIpakKTHUKa».

TpebGoBaHUs K pe3yIbTaTaM OCBOEHUS

B nporiecce npoxoxkaeHus IPaKTUKYU CTYOEHT POPMUPYET U NEMOHCTPUPYET CIeAyIoIIne
KOMITEeTeHIIUH:

- CriocoGeH BHITIONHATH pacyeT U MPOeKTUPOBaHKe JieTajiel, y3/I0B U YCTPOUCTB
PafMOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aflaHUEM C MCIIOIb30BaHNEM
CpencTB aBTOMaTu3anuu npoektupoBanusd (I1K-3)

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaeMbIX ITPOEKTOB U
TEXHAYECKON NOKyMEeHTallu¥ CTaHAapTaM, TEXHUYECKUM YCIIOBUSIM ¥ APYTUM HOPMaTUBHBIM
nokyMeHTaMm (I1K-4)

CopepxkaHue NPaKTUKU

Pasmen 1. OpraHu3aliioHHBINA
OpraHu3alioHHbEIEe BOIIPOCH 0OPMIIeHUS Ha MIPEIIPUSITUN, HHCTPYKTaXK 110 TEXHUKE

0e30IacHOCTH, pacmpeneneHue 1Mo paboyuM MecTaM, 3alojIHeHe HallpaBlleHusI-3aJaHus Ha
IPaKTUKY

Pazpgen 2. O3HaKOMUTEIbHBLIN

[To3HAaKOMHUTHCS C peKUMOM PadoThH, POopMOM OpraHu3aluy TPyHa U paBulaMU BHYTPEHHETO
pacmopsifika, CTPYKTYPHBIMY MTOAPa3eIeHUsIMU IPEANPUATUS, ITITaTHEIM PaclIiCaHUEM; C
TIPUHIIUIIaMHY YIIPABIEHUS, PYKOBOIACTBA U OCYIIECTBIEHUS JONKHOCTHEIX 00513aHHOCTEN.
CornacoBaTh C PyKOBOOUTENIEM NTPAKTHUKHY 3aflaHue, TOCTAHOBKY Liejiel U 3afiay MPaKTUKU
Pazpgen 3. MeTognyeckui

®opMupoBaHKUe HHOWBUAYAIbHOTO 3alaHUS U MJIaHUPOBAHUE 3TAIIOB ITPOX0XKIEHUS
IIPOU3BOACTBEHHOM MPaKTUKKU. C60P CTaTHCTUYECKOTO MaTepuasa 1o 00beKTy UCCIeNOBaHus.
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Pasmen 4. [IpakTuyecKui
BrinonHeHUe CTyNeHTaMu MHOUBUAYAIbHBIX 3aJaHui ¥ BHIIOIHEHWE PaO0T B COOTBETCTBUH C

IIJTAHOM ITPAKTUKHU
Paspen 5. 3akn0UYNTEIbHEIN

O6001IeHne coOpaHHOTro MaTepHuasna. Onpenenesre NOCTAaTOYHOCTH U HOCTOBEPHOCTH
pe3ynbTaToB paboThl. OdopMiieHne pe3yabTaTOB IPOBENEeHHOM PaOboTH B BUIe OTYETA U
CoTJIacOoBaHUE C PYKOBOIUTEJIEM

OO1mast TPYA0EMKOCTD TUCITUIIINHEL
216 gac(oB), 6 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3aueT

npouzeodcmeenHnoli 52.B.01.02(H) HayuHo-ucciaedoeame, ibCKasi paboma

Llenu mpoBeneHUs IPaKTUKU

Llenbio MpoBeneHus MPaKTUKU «Hay4uHo-uCccnenoBaTenbckas paboTa» SIBIISIETCS:
3aKpenyeHne U yrioyoneHrne TeoOpeTuYeCcKuX 3HaHWM; GOpMUPOBaHUE U Pa3BUTHE
npodeCCUOHANTbHBIX 3HAHWM; TpuobpeTeHne MPaKTUYeCKUX HaBHIKOB; (OpMUPOBaHUE
KOMIIETEHIIHM, a TaKxKe MPHuoOpeTeHNe OMBITa CaMOCTOSITEIbHOM MPOo¢deCCUOHATbHOM 1
HAY4YHOMU OesiTeIbHOCTH, HeOOXOOUMBIX [IJIS ITOCTIeyIoel mpodhecCruoHaIbHOMI
IesTebHOCTH.

OTa 1eNlb JOCTUTAeTCA IIyTeM PelleHus Claenyolux(er) 3aaad(u):

- 3aKpelneHre Ha MPakKTUKe 3HAaHUW ¥ YMEHUH, ITOJTyYeHHBIX B IIPOIeCce
TEOPETUYECKOr0 O0yUeHUS;

- pa3BUTHE MPOPEeCCUOHANTbHEIX HABLIKOB;

- O3HAKOMJIeHHe C O0Iel XxapaKTePUCTUKOM 00beKTa MPAKTUKYU U IIpaBUIaMu
TEeXHUKU 0€30I1acHOCTH;

- TIJIaHUPOBaHUeE UCCIeloBaHus (BEIOOpP TeMbl, 000CHOBaHKE HEOOXOOUMOCTH,
onpeneneHue ejiel U 3afay, BEIIBUKEHNE TUIIOTE3, (OPMUPOBaHKE
IIpOrpaMMbl, TOA00P CPEACTB U MHCTPYMEHTAPUS);

- IPOBEJieHKE UCCIe0BaHus (M3y4yeHre TUTepaTypsl, cOop, o0paboTKa u
000011IeHr e TaHHBIX, O0BbSICHEHUE MOJTyYeHHBIX PEe3y/IbTaTOB ¥ HOBBHIX ()aKTOB,
apryMeHTHpOBaHue, POPMYIMPOBKa BEIBOJOB);

- o(opMIIeHHE OTYEeTa O pe3yJibTaTaX UCCIef0BaHus (U3y4eHne HOPMaTHUBHBIX
TpeboBaHu#, HOPMUPOBaHNE CTPYKTYPHl U COOepKaHUs, HallMCaHue,
pemakTupoBaHue, GOPMUPOBaHUE CIIMCKA MCIOIb30BaHHBIX HCTOYHUKOB
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nHpopManuu, 0hopMIIeHNE IPUIOXKEHNN);
- BBICTYIJIEHHE C AOKJIaflaMy Ha CTyAeHYECKUX KOH(DEPEHIUIX 110 pe3yabTaTaM
UCCIIeJOBaHUN.

MecTo npakTuku B CTpyKType OI1

«Hayuno-uccnenoBaTtenbckas pabora» 52.B.01.02(H) Bxogut B 610K 2 y4eGHOr0 Ij1aHa,
KOTOPBIM OTHOCHUTCS K YacTu, GOPMUPyeMOM ydYaCTHMKaM{ 00pa3oBaTeNIbHHX
OTHOINEHUU, U SBISEeTCS 0053aTeNbHOW COCTABHOM YacCThi0 00pa3oBaTENbHOMU
nporpaMMbl 1m0 HampasneHuio «11.03.01 PapuorexHuka».

«HayuHo-uccnepmoBaTenbckasgd pabora» omupaeTcsd Ha 3HaHUS, MONy4YEHHBIE IIPU
M3y4YeHUH IIPeIIeCTBYIONNX TUCIIUIIINH, a TaKXKe Ha 3HAHUS U MPAaKTU4YeCKHUe HaBhIKHU,
TIOJIyYeHHBEIE TIPU TPOX0XKAEHUM NMpPaKTUK(1) «[IpakTHKa 10 MOJTyYeHUIO MEPBUYHBIX
npodeccuoHanbHBIX YMEHUM U HAaBBIKOB, B TOM YHCJIe MTEPBUYHBIX YMEHUM ¥ HABHIKOB
Hay4YHO-UCCIe0BaTENbCKON OEeATEeNbHOCTH»; «[IpakKTMKa IO TOJY4YE€HHUIO
Ipo¢eCCUOHANIBHEIX YMEHUM M OIbITa IPOGECCUOHATBHON HesITeIbHOCTU».

TpebGoBaHUs K pe3ynbTaTaM OCBOEHUS

B npouecce npoxoxXaeHus IPaKTUKHU CTyAEHT POpMUPYET U AEMOHCTPUPYET CIIeAyIolue
KOMIIETEHIIUMU:

- Crmoco6eH BHITIONTHATh MaTEMAaTHYECKOEe MOIETUPOBaHNe 0ObEKTOB U MTPOLIECCOB 0 TUIIOBEIM
METONMKAM, B TOM YHCJIE C UCIIOTb30BAaHUEM CTAHJAPTHEIX TAKETOB IIPUKJIATHEIX ITPOrPaMM
(IK-1)

- Crmoco6eH peanu30BLIBaTh MPOTPAMMEI 9KCIIEPUMEHTAIbHBIX KCCIIeIOBAHUM, BKITIOYasi BEIOOD
TEXHUYECKHUX CPefCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

CopepxkaHue IPaKTUKU

Pazmen 1. OpraHu3aliioHHBINA
[TocTanoBKa 1enewt u 3aga4y HUP. Onpenmenenne o6beKTa UCCIeIOBaHus 1 3amaHust Ha HUP.

CocraBneHue nnaHarpaduka uCcCiemoBaHus.

Pa3pen 2. Metonu4yeckui

dopMupoBaHUe HHAWBUAYAIBHOTO 3alaHUS U IJIaHUPOBaHUE Hay4YHO-UCCIIeI0BaTEIbCKOU
paboTHI.

Pa3pen 3. [TpakT4yecKui

HHCTpyKTaxX M0 TeXHUKe 0e30I1acHOCTH, OXpaHe TPyHa U MMoxkapHoU 0€30IacHOCTH.
CocTtaBnenue 6ubnuorpadpuu, xapakKTepUCTHKa METOI0JIOTNYECKOro anmnapaTa. Beibop meTona
uccnenoBanus. [Ton6op ucxomHOM nHGOPMAIUK AT UcclenoBanuil. [IpoBenenue
UCCJIeOBaHUY 10 MHOUBUAYaIbHOMY 3afaHuto Ha 1 stan HUP.

Pasgen 4. VUccnenoBaTenbCKUA
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OpraHu3salius u IpoBefeHre UCCIeIOBaHUSI

Pazgen 5. UTOTOBEIM

O6o01eHue U OlleHKa pe3yIbTaTOB HCCIIeloBaHui. AHAIN3 Pe3yIbTaTOB UCCIEN0BaHUS U
IIOATOTOBKA MaTepraoB K UTOTOBOMY OTUETY

OO61mast TPYAOEeMKOCTD HUCITUIIINHEL
108 gac(oB), 3 3ET
®opMa MpoMeXKyTOYHOM aTTeCTalluu

3auer

yueoHot 52.0.01.01(Y) O3nakomume ibHAs NPAKMUKa

Llenu mpoBeOeHUs MPaKTUKU

Llenbio mpoBefeHus MpakKTUKU «O3HAKOMUTENbHAS IIPAaKTUKa» SBISIETCS:
3aKpenyeHne U yrioyoneHrne TeoOpeTuYeCcKuX 3HaHWM; GOpMUPOBAHUE U PA3BUTHE
mpodeCCUOHANIbHBIX 3HAHUM; TpHoOpeTeHne MPAaKTHYECKHUX HaBHIKOB; (OPMUPOBAHUE
KOMIIETEHIIHH, a TaKXKe MPuoOpeTeHne OMbITa CaMOCTOSITeIbHOM MPo¢deCCUOHATbHOM 1
Hay4YHOU JesITeNbHOCTH, HeOOXOMUMBIX [IJI IIOCIIeyolei mpodheccuoHanbHOM
NesTebHOCTH.

OTa 1eNTb JOCTUTAEeTCA IIyTeM PellleHus CIenyolux(er) 3agad(u):

+ 3dKpeEIlJIeHne Ha ITPaKTUKe 3HAHUU U YMeHHﬁ, IIOJIYYEHHEIX B IIpoLecce
TEeOPEeTH4IeCKOro O6Y‘-IGHI/I$I;

+ pa3BUTHUE HpO(beCCI/IOHaJ'IbeIX HaBBIKOB;

+ O3HaKOMJIEHHE C o61.ue171 XapaKTepHCTHKOfI o0BbeKTa IIPaKTHUKHU U IIPaBUJIaMHA
TeXHUKU 0e30IIaCHOCTH;

Mecto npakTuku B CTpyKType Ol

«O3HakoMmuTenbHasg nmpaktuka» 52.0.01.01(Y) Bxomut B 670K 2 y4ebHOro IjiaHa,
KOTOPHIA OTHOCUTCS K 00s3aTEeNIbHOM YaCTH, U SBAsSeTCS 00s3aTeIbHOM COCTAaBHOMU
4yacThio 00pa3oBaTeIbHOM IPOrpaMMHl 10 HanpasieHuio «11.03.01 PaguoTexHuka».

«O3HaKOMHUTENbHAS IIPAaKTHUKa» OIINPA€TCA Ha 3HAHHS, IIOJIYyUYE€HHbBI€ IIPHU U3YUEHUHU
IMpenImeCTBYIOINUX OTUCIOUIIIINH.
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TpebGoBaHus K pe3yIbTaTaM OCBOEHUS

B mporiecce mpoxoxkaeHUs IPAKTUKY CTYOEHT GOPMUPYET U IEMOHCTPUPYET CIIeAyIoIIue
KOMIIETEHIIUH:

- Cnoco0eH TOHMMATh IIPUHITUIIE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUYN U
HCIIOJIb30BaTh WX [IJIS pellleHus 3amay npodeccruoHanbHol gestenbHocTy (OITK-4)

- Cioco0eH OCYIIECTBIAThL COIIMAIbHOE B3aUMOMIEMCTBHE U Peau30BLIBATh CBOIO POJIb B
koMmaHnge (YK-3)

ComepxaHne TPaKTUKU

P 1 raHU3aIIMOHHLIN

CornacoBaHue TeM BHIIIOJIHSEMBIX T'PYIIIOBLIX IPOEKTOB. [loNydyeHre HHAMBUAYaIbHOT O
3aJaHus

Pazpgen 2. MeToguyecKui

CocTaBneHre UHOUBUOYAIBHOTO MJIaHa pabOTH CTydeHTa

Paspmen 3. [IpakTuyecKui

BrimonmHeHVe MHOVBUAYANIBHOTO 3aJaHus

Pa3pen 4. 3aKII0UYNTENILHBIN
# IlogroToBKa oTueTa

OO6I1mast TPYAO0eMKOCTD TUCITUIIINHEL
108 gac(oB), 3 3ET
dopMa MpoMexKyTOYHOM aTTeCTalluu

3auer

npouzeodcmeenHoli 52.0.02.01(IId) IIpedduniomuasi npaKkmuka

Llenu mpoBeneHUs MPaKTUKU

Llenpio TpoBemeHus MPAaKTUKY «[IpemaunIoMHas IPaKTHKa» SBIISIETCS:
3aKperieHne u yriuybieHre TeOPeTUYEeCKUX 3HAHUM; (OPMUPOBAHNE U PAa3BUTHE
npodeccroHaNbHLIX 3HAHNN; MPUoOpeTeHre IPAaKTHYEeCKUX HAaBHIKOB; (HOPMUPOBAHHIE
KOMITETEHIINH, a TaKXkKe MProOpeTeHNe OMBITa CaMOCTOSITETbHON TPodeCcCHOHaTbHON 1
HAy4HOU [IesITeTbHOCTH, HeOOXOMUMEBIX /IS TOC/Iemyoulei mpodhecCuoHaNTbHOM
IesITeNIbHOCTH.

OTa Lenb OCTUTAeTCd IyTeM pelleHus clenyoummx(ei) 3apgad(u):

115




- 3aKpenyeHre Ha MpakKTUKe 3HAHUW ¥ YMEHUH, ITOJTyYeHHBIX B IIPOIecce
TEOPETUYECKOT0 00yUeHNs;

- pa3BUTHE MPOPeCCUOHATbHEX HAaBLIKOB;

- 03HAKOMJIeHHUe C 001Iel XxapaKTepPUCTUKOMW 00beKTa MPAKTUKK U IIPaBUIaMU
TEeXHUKU 0e30MaCHOCTH;

- 1o60p HeoOXOOUMBIX MaTepPHUasIOB O BHITIOTHEHUS BHIITYCKHOMN
KBaIUOUKAIIMOHHOM PAabOTH! (MM MAaruCTEPCKOM OUCCEPTAIUH).

Mecto npakTuku B CTpyKType Ol

«IIpegounnoMmuas npaktuka» 52.0.02.01(TIx) BxomuT B 070K 2 y4yeOHOTO IIJIaHa,
KOTOPHIM OTHOCHUTCSI K 00s3aTelIbHOU YaCTH, U SIBNseTCSd 00g3aTelbHOM COCTABHOU
YacThi0 00pa30BaTENIbHOM IIPOrpaMMEI 110 HampasneHuio «11.03.01 PaguoTexHuka».

«[IpegmunnoMHas HNpaKTHKa» ONMPaeTCsd Ha 3HAHUS M NMPAKTHUYECKHEe HaBBIKHU
IONy4YeHHble NTPU U3YUEHUM OUCLUUIIUH U MPOXOXKIEHUU BCeX TUIOB NMPAKTHUK.
«[IpegmuniaoMHasi MpaKTUKa» SBIASETCS 3aBepllalolnei B mpolilecce 0Oy4eHUS u
IIPEIIECTBYET BBHIMOJHEHUIO BHITYCKHOW KBanM(pUKAIMOHHOU pabOoTHI.

TpeboBaHUS K pe3yabTaTaM OCBOEHUS

B mporiecce mpoxoxXaeHus MPAKTUKY CTYOEHT GOPMUPYET U IeMOHCTPUPYET CIIeAyIoIue
KOMIIEeTEHIIUH:

- Cioco0eH caMOCTOSITETbHO IIPOBOIUTE SKCIIEPUMEHTaIbHbIE NCCIIENOBAaHMS U UCII0Ib30BaATh
OCHOBHBIE ITpHEMHBI 00pab0TKH U NIpeficTaBIeHUS MONy4YeHHEIX faHHbIX (OITK-2)

- Cnoco0eH TPUMEHSTh METOMH ITOMCKA, XpaHeHus:, 00pab0TKM, aHaIu3a U IPeICTaBIeHUs B
TpedyemMoM popmaTte nHGOPMAIUU U3 PA3IMYHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIOfas IPH
3TOM OCHOBHHIE TpeOoBaHUS WHGOPMaNKoHHOM 6e3omacHocTu (OIIK-3)

- Cnoco0eH MOHUMATh IPUHITUIIE Pa0OTH COBPEMEHHBIX MHGOPMAIIMOHHEIX TEXHOJIOTUHN U
HCIIONIb30BaTh WX [IJISI pellleHus 3amay npodeccruoHanbHol gestenbHocTd (OITK-4)

- CriocoGeH ympaBsTh CBOMM BpeMeHeM, BEICTpauBaTh U peanu30BhEBATh TPAEKTOPUIO
CaMOpPa3BUTHUS Ha OCHOBE NIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xku3uu (YK-6)

ComepxKaHne TPaKTUKU

Paspen 1. [TogroToBUTENILHEIN
AHanu3 TeXHNYEeCKOro MHAUBUAYaIbHOTO 3afaHusl Ha BrinonHeHre BKP. CocTtaBneHue

WHOWBUAOYAJIBHOT'O IIJIaHA pa60T.

P 2 HaKOMUTENILHHIN

HccnemoBaHUS TEKYILETO COCTOSIHUS 00/1aCTH MCCIIeNOBaHus, Iogoop HeoOXomuMon
JIATEPATYPhI

Pazgen 3. OCHOBHOM
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BrimonHenue MHOUBUOYAIbHOIO 3afaHus 1o teMe BKP.

Pazpgen 4. 3aKmM0OYNTENLHEIN

[TogroToBKa OoT4YeTa O MPOXOXKIEHUM IPAKTUKH. [IOATOTOBKA MOSICHUTENIbHOM 3alIUCKU U
MIpe3eHTaluu

Paspen 5. [IpoMexXyTo4YHada aTTeCTalUg
ITogrotoBKa K 3allliTe OTYeTa

OO61mast TPYAOEMKOCTD TUCITUIIINHEL
324 ygac(oB), 9 3ET
®opMa MpoMexKyTOYHOM aTTeCTalluu

3aueT

4. AuHOoTanus nporpammsel 'HA

«'ocydapcmeeHHas1i umozoeasi ammecmauusi»

Lenu 1 3a0a4yi OUCIIUIIINHEI

Llenpio rocyapCTBEHHOM UTOTOBOM aTTECTALIMY SIBIISIETCS ONpPeNeieHne
COOTBETCTBUS PE3yIbTAaTOB OCBOEHUS CTyIeHTaM{ OCHOBHOU NPO(deCCHOHaTbHOU
o0pa30BaTeIbHOM IIPOTPaMMEI BHICIIETO 00pa30oBaHus TpeOoBaHUAIM (emepaabHOTo
rOCYyIapCTBEHHOTO 06pa3oBaTebHOT0 cTaHmapTa (mamee ®I'OC BO) mo HampaBIeHHUIO
nmoarotoBku (cmernuanbHOCTH) «11.03.01 PapgnoTrexHauka», OpUeHTUPOBaHHOM Ha Ha
Clenylolye BUAL [eATETbHOCTH:

- HQy4YHO-KCCJIeI0BaTeIbCKUI
- IPOEKTHHIN.

MecTo gucuuniavHe B CTPyKType OI1

B cooTBeTCTBUM C y4eOHBIM IIJIaHOM TOCylapCTBEeHHAs UTOTOBast aTTeCTaIlUs
IIPOBOJXTCS B KOHIIE IIOCTIeqHEro rofa o0ydeHus. [Ipu yCIoBHAU YCIIEITHOTO
IIPOX0XKAEHUS BCEX YCTAHOBIIEHHBIX BUOOB UTOTOBHIX aTTECTALIMOHHBIX MCIILITAHUH,
BXOMSIILIAX B UTOTOBYIO TOCYOAPCTBEHHYIO aTTECTAIINIO, BHIIYCKHUKY IIPHCBAUBAETCS
COOTBETCTBYIOIIas KBanupuKaIus.

TpeboBaHuUs K pe3yIbTaTaM OCBOECHUS
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[Tporpamma I'MA HanpaBieHa Ha OLIEHKY Pe3yIbTaTOB OCBOEHHUS 00y4aroImUMUCs
o0pa3oBaTelbHOU TPOTPaMMEbI ¥ CTETIEHU OBIafeHUS CIENYIOIAMU
npodeccruoHanbHbIMU KoMrneTeHIUIMHU (I1K):

B cootBetrcTtBUm ¢ ®I'OC:

- Crioco6GeH MCIIOIb30BATh MOJI0XKEHUS, 3aKOHEI 1 METOIbl €CTECTBEHHBIX HayK ¥ MaTEMAaTUKHU
OIS pellleHus 3afay nHxkeHepHoU mestenbHoCcTH (OITK-1)

- Crioco6eH caMOCTOSITeIbHO ITPOBOIUTD 3KCIIePUMEHTAIbHBIE UCCIIENOBAaHUS M UCIIOJIb30BATh
OCHOBHBIE ITPHEMBI 00pa00TKY U MIPeICTaBIEeHUS MMONyYeHHBIX faHHbIX (OITK-2)

- Crioco6eH MPUMEHSITh METOIH! ITOMCKA, XpaHeHUsI, 00pa00TKHM, aHanu3a U MpefiCTaBIeHNs B
TpebyemoM popmaTe nHGOPMAIIUY U3 PA3TMUHBIX UCTOYHUKOB U 0a3 JaHHBIX, COOIIONAs IPH
3TOM OCHOBHEIE TpeOoBaHUS WHGOPManuoHHOM 6e3omacHocTH (OITK-3)

- Crioco6eH MOHUMATh MPUHIUIIE PAaOOTE COBPEMEHHBIX HGOPMAIIMOHHBIX TEXHOJIOTUH U
HCIIONIb30BaTh UX IJIS peleHus 3afayd nmpodeccuonanbHor mestenbHocTy (OITK-4)

- Crioco6GeH pa3pabaThBaTh aTOPUTMEL U KOMITBIOTEPHbIE ITPOTPAMMEBI, IPUTOTHEIE [ITIS
npaktudeckoro npuMmenenus (OITK-5)

- Crioco6GeH BHIIOMHSATh MAaTEMATHYECKOE MOIEIMPOBaHe 00bEKTOB U MTPOIIECCOB 10 TUIIOBHIM
MeTO[MKaM, B TOM YHCJIe C UCIIOJIb30BaHNEM CTaHOAPTHHIX MaKeTOB IIPUKIAaJHBIX IPOIPaMM
(TIK-1)

- Crioco6GeH peanru30BEIBATH IPOTPAMMBI 3KCIIEPUMEHTAIbHBIX UCCIIeIOBAHUM, BKITIOYAs BEIOOD
TEXHUYECKHUX CPelCTB 1 00paboTKy pe3ynbTaToB (I1K-2)

- Crioco6GeH BHITIONHATH pacyeT U MPOEKTUPOBaHUe JieTajlel, Y3/I0B U YCTPOUCTB
PafUOTEeXHUYECKUX CUCTEM B COOTBETCTBUHU C TEXHUYECKUM 3aflaHUEM C MCIIOIb30BaHNEM
CpencTB aBTOMaTu3anuu npoektupoBanus (ITK-3)

- Crioco6GeH OCyIIeCTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThiBaEMbIX ITPOEKTOB U
TEXHAYECKON NOKyMEeHTalluM CTaHAapTaM, TEXHUYECKUM YCIIOBUSIM ¥ APYTUM HOPMaTUBHBIM
nokyMeHTaM (I1K-4)

- Crioco6GeH OCyIIeCTBIATh MIOKMCK, KPUTUYECKUY aHANTM3 ¥ CUHTE3 HH(DOPMALUU, TPUMEHSITh
CHCTEMHBIN TTOMXOI [ITIST PEIIeHUs MoCcTaBIeHHbX 3amayd (YK-1)

- Crioco6eH ompefensiTh KPyT 3ajayd B paMKax [TOCTABIE€HHOM I U BHIOMPATh ONTHMaIbHEIE
CIIOCOOBI UX PEeIIeHUs, UCXOOs U3 JeMCTBYIOUIUX ITPABOBLIX HOPM, UMEIOIIUXCST PECYPCOB U
orpannyenuit (YK-2)

- Crioco6GeH OCyIIEeCTBISATh COLMAIbHOE B3aUMOJIEMCTBYE ¥ Peaii30BLIBATh CBOIO POJIb B
komaugme (YK-3)

- Crioco6GeH OCyIIeCTBISATH IeJIOBYI0 KOMMYHUKAIIMIO B YCTHOM U IMCbMEHHOM ¢popMax Ha
rocygapcTBeHHOM s3biKe Poccuiickoir ®emepanuy 1 MHOCTPaHHOM(bIX) s3bIKe(ax) (YK-4)

- CriocoGeH BOCIIpUHUMATh MEXKKYJIbTYPHOE pa3HooOpa3ue 0011ecTBa B COITMAIIbHO-
HCTOPUYECKOM, 3TU4ECKOM U punmocodhckom KoHTeKcTax (YK-5)

- Crioco6eH ympaBIsiTh CBOUM BpeMeHEeM, BEICTPAUBATh U PeaTu30BHIBATh TPAEKTOPUIO
CaMOPa3BUTHUS Ha OCHOBE IIPUHITUIIOB 00pa30BaHus B TeueHue Bcer xkKu3uu (YK-6)

- CriocobeH moaepKuUBaTh NOIKHBIN YPOBEHD (PU3NUECKOM TOATOTOBIEHHOCTH IJIS
obecredyeHus IOJTHOLIEHHON COITMaIbHOM U MpodecCcroHaIbHOU nestenbHoCcTH (YK-7)

- Cnoco0eH co3[aBaTh U MOANEPKUBATEL B IOBCEOHEBHOM KU3HU U B MPO(PeCCHOHATLHON
mesTeNnbHOCTH Oe30MacCHbIe YCIIOBUS KU3HENeATeIbHOCTH IS COXPaHEeHUs IIPUPONHON CPEe[bI,
obeclieyeHust yCTOMYMBOTO Pa3BUTUS 00IIECTBA, B TOM YKCJIE IIPU YTPO3€ U BOSHUKHOBEHUU
Ype3BbIYaWHBIX CUTyalllil ¥ BOEHHBIX KOHMIUKTOB (YK-8)

- Crioco6eH mpuHUMATh 000CHOBAHHBIE 9KOHOMUYECKHUE PEIIeHUS B Pa3IMYHEIX 00J1acTsIX
xusnegesaTtensHocTtu (YK-9)

- Crioco6eH ¢popMUPOBATh HETEPIIUMOE OTHOIIIEHNE K IIPOSIBIEHUSIM 9KCTPEMHU3Ma, TEPPOPH3Ma,
KOPPYILKXOHHOMY ITOBEJIEHUIO U IIPOTUBOMENCTBOBATh UM B IIPO(EeCCUOHATbHON AesITeIbHOCTH
(YK-10)

CopepxkaHue
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[TogroTOBKA M 3alUTa BEITYCKHOM KBamu(UKaAIMOHHON PaboTh

OO6r111ast TPYIOEMKOCTb TUCHUIIIUHBL

216 gac(oB), 6 3ET
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