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51.0.01 ®NJIOCODPUA
IInanupyemMble pe3ybTaThl 00yUeHHs 0 TUCHUILINHE:
YK-1. Cnoco0GeH OCyIIECTBIATh MOUCK, KPUTUYECKHI aHAIN3 U CHHTE3 HMH(OpMAIH,
MPUMEHSTh CUCTEMHBIN TIOJIXOJ] JIJIs1 pEIIeHHsI TIOCTABJIEHHBIX 3a/a4.
YK-5. CniocobeH BocnpUHUMATh MEXKKYJIbTYPHOE pazHooOpasue o0IIecTBa B COLUATBHO-
HUCTOPUYECKOM, 3TUYECKOM U (pruitocohCKOM KOHTEKCTaX.
Copep:xaHue IMCHUILINHBI:

dunocopus u mupoBo3z3penne. [Ipenmer ¢unocodun, npupona Gunocodckoro 3HaHUS.
dunocockoe MUPOBO33pEHHE. 3aBUCUMOCTh MUPOOLIYIICHUS! 1 MUPOTIOHUMAHUS Y€JIO0BEKa OT
BO3HUKHOBEHHUS M KpPUCTAIM3alUMU BeNUKUX ¢umiocodekux uaen. Puiocodus kak odmias
metoponorus. Punocodcekas kKapTuHa Mupa. Mecto u poib ¢punocopuu B Kynsrype. OCHOBHBIE
byakuun punocodpun. Cranosnenue punocopuu. OCHOBHBIC HANPABIECHUS, ITKOIBI (hritocopuu
U 3Tanbl UCTOpUYECKOro pa3BuTHs. CTpykTypa pumocodckoro 3HaHHS.

OcHoBHbI€e 3Tanbl pa3Butus ¢uiiocopun. lpesHerpeueckast Guocopus U ee OCHOBHBIE
IIKOJIBI. AHTPOIIOJIOTH3M | 3THUecKuii panmoHamm3M Cokpara. O0beKTHBHBIN naean3m [lnarona u
ero ydenue o rocynapcte. dunocodcekas cucrema Apuctotens. Ounocodust 3Moxu AUIMHU3MA,
CTOMKH, KWHHKH, SIHUKYypeHbl. Penurnosnsii xapakrep ¢uiaocopckoil Mbiciu CpeqHEeBEKOBBSI.
[Marpuctuka (ABryctuH bnaxennsiii), Cxomactuka (Poma AkBuHCKuil). ®Dunocodus
Bo3poxnenus: TymaHW3M, HOBOE €CTECTBO3HaHHE, Harypduinocodus, yrommsm. Haydnas
pepomrorst - XVl Beka, QopmupoBaHne MEXaHHMKO-MATEPUAIMCTHUECKOM KApTHHBI —MHpa.
OmmupusM, ceHcyamsM u - parmoHammsMm. @umocodust IIpocsemenus. Mnen commansHOTO
nporpecca, Jlensm, Marepuanusm MU areusM, KPUTHKA MPOBUACHIMAIN3MA, AHTHKICPUKAIN3M
(Bombrep). Teopun obmiectBenHoro gorosopa. Crnenndrka Hemerkoit knaccrmueckoid gumocoduu.
OcnoBnblie Hampaienus ¢uiocopuu XIX-XX BB.: mapkcusm, uppauuonanusMm (A. [llonenraysp,
@. Hure), HEOMO3UTHBHU3M U TIOCTIIO3UTUBH3M, SK3UCTEHIMAIN3M. Pycckas ¢unocodus XIX —
Hayana XX BekoB: I1.51. Yaanaes, penurunosnas ¢unocodus (P.M. Hocroesckuii, B.C. Conobes,
JL.H. Toncroit). ®unocodus CepedpsiHOTO BEKa.

Yuyenue 0 ObITMM M MaTepuu. YdueHue o ObiTuu. KoHuenuuu ObITHS B HCTOpHU
¢uocopckoil MBICTH: MOHUCTHYECKHUE U IUTIOPATUCTHYECKHE KOHLEeNIMU ObITHs. DOopMBbl OBITHS,
MHp KaK COBOKYITHOCTb M pealbHOCTh. Camoopranuzauusi ObITHs. JlyXOBHBIH YpOBEHb OBITHSL:
CYOBEKTUBHO-UHIMBHIYAJIM3UPOBAHHOE TYXOBHOE M OOBEKTHBHO-KOJUIEKTHBHOE JTyXOBHOE OBITHE.
[ToHsATHS MaTepUaNbHOTO U UACANBHOTO. Pa3BuTHE NOHATHI «CYOCTaHLMS U «MaTepHs» B UCTOPUM
¢dunocodckoil Mpiciu. JIBrkeHHe U pa3BuTHe, quanekTuka. Kinaccudukamuys Gopm IBIKEHHS U UX
B3aUMOCBsI3b. JIeTEpPMUHI3M U UHJIETEPMUHN3M. JIMHAMUYECKUe U CTATUCTUYECKUE 3aKOHOMEPHOCTH.
[TpoctpanctBo, Bpems. Dunocodckre W eCTECTBEHHOHAYYHBIE KOHIIECTIIIMM TIPOCTPAHCTBA H
BpemeHu. Hayunsle, ¢punocodckre 1 pemuruo3nble KapTUHbBI MUPA.

duiocodpckue nmpodaemMbl co3HaHUs. [IporcXokIeHNE U CYITHOCTh CO3HAHUS C TOYKH
3peHust pasHbX ¢unocopekux cucreM. Ilonstue uneambHoro. CoBpeMeHHBIE MPEICTABIECHHS O
CO3HAHMM W TICUXWYECKOH JAeATeNhbHOCTH dernoBeka. Co3HaHWe, Nojaco3HaHue. KoHmerms
KOJUIEKTUBHOTO Oecco3HarenbHoro u apxerunoB K. FOnra. Camoco3HaHue W JIMYHOCTb.
JIeHCTBUTENIFHOCTD, MBIIUICHHE W JIOTWKA. HTEHIMOHANEHOCTh M Pe(IIEKCUBHOCTH CO3HAHUSL.
Cosnanue u a3bIKk. OOmmecTBeHHas npupoaa co3Hanus. [Ipobiema kommyHukanuu. Co3HaHue U
no3Hanue. Co3HaHUe, CaMOCO3HAHNE W JTMYHOCTb.

®dunocodcekoe yuenue o nosHaHum. [lozHanue kak mnpeaMer GUIOCOPCKOro aHAIN3A.
[To3nanue, TBOpUeCTBO, NpakTuka. Bepa u 3nanue. [lonnmanue u o0bsicHenue. PaimonansHoe u
UppalMOHAIBHOE B TO3HABATENBHOW JesTensHOcTH. [Ipobnema mHTymumu. IIpobiema MCTHHBI.
HNctnaa xak mpomecc. JlmamekTuka aOCOMIOTHOW M OTHOCHUTENBHOM uWCTHUHBL. HMcTuHa u
3a0myxaeHus. JleficTBUTeNbHOCTD, MBILIUIEHHE, JIOTHKA U A3bIK. HayuHoe mo3nanue. HayuHoe u
BHeHay4HOe 3HaHHe. Kpurepun HaydHocTH. Meansl 1 HOpMbI HaydHOTO TIo3HaHUs. CTpyKTypa
HAYYHOTO TMO3HaHHUsA, €ro MeToAsl U Gopmbl. Poct HayuHoro 3Hanus. HayuHble peBomtonuu u
CMEHBI TUIIOB pallioHaIbHOCTU. Hayka 1 TeXHuKa.



®unocodus npupoasl. Yenosek, o0miecTBo, KynbTypa. YenoBek u npupoza. [Tonsrue
npuponbl. EcTecTBeHHas UM HCKycCTBEHHass cpena oOuTaHus uesioBeka. (OcoOeHHOCTH
OMOJIOTMYECKOI0 YPOBHSI OpraHM3aluu Matepuu. I'eHetuka u 3Bomtonus. CamoopraHuzanus B
KUBOM W HexuBoW mnpupone. OTHomeHHs oOmecTBa M MPHUPOJABI: HCTOPUYECKHE THIIBI
IIEHHOCTHOTO OTHOIIEHUs K mpupoje. Ilpupoaa u HayuyHo-TexHH4YecKuid mporpecc. buocdepa u
Hoocdepa. Konnenmus «Ikonorudeckoro ummepatusa» H.H. Mouceesa.

Commnanbnas ¢uiocodpus. OOmecTBO M ero crpykrypa. Harypamucrtuueckue,
UJCATMCTUYECKHE M MaTepUATUCTHUYECKUE TEeOpHuH OOIIeCTBEHHOro Obitus. OO1ecTBEHHO-
UCTOpUYECKass TpaKTHKa M JIEATeNbHOCTh Kak CHeHU(pHUECKUil CIoco0 CyIIeCTBOBAHUS
obmectBa. ['paxkaanckoe o61ecTBO U rocyaapctso. KoHmenuu BO3HUKHOBEHUS TOCYAapCTBa,
€ro CYIIHOCTH M POJH B XH3HH oOmectBa. @opManoHHas U UUBWIM3AUOHHAS KOHLEIIINU
00IIECTBEHHOTO pa3BUTHUS. UeloBeK B CUCTEME COIMAIBHBIX CBA3€il. UelloBeK U UCTOPHUUECKUN
MPOILIECC, JTUYHOCTh U MAacCChl, CB0OOJAa M HE0OX0aUMOCTh. OOIIECTBEHHOE, KOJJICKTUBHOE U
WHAMBUAYyallbHOE co3HaHUe. CTPYKTypHbIE YPOBHU OOIIECTBEHHOTO CO3HAHMS: OOBIIEHHOE U
TEOPETUYECKOE CO3HaHWE, OOIIECTBEHHAs IMCHUXOJIOTUS M OOIIECTBEHHAs Maeoyiorus. bymymiee
yenoBevecTBa. [ 1obasbHbIe TPOOIeMbl COBPEMEHHOCTH. B3anMoielicTBre MBIIM3ALMIA U CLIEHAPUU
Oymy1ero.

®unocodckoe yuyeHue 0 4YenoBeke. BoszHHKHOBeHHE U pa3Butue (puiocodckoi
anTporosiorud. CmpIcn 4YenoBedeckoro Obitusa. CBoOOma M OTBETCTBEHHOCTh. YenmoBek Ha
rpaHulie Mexay noopom u 31oM. Hacunmue u HeHacunue. [lpencraBieHus O COBEpIICHHOM
YeJIOBEKE B Pa3IMUHBIX KyJabTypax. [IpupoaHoe u conuanbHOe B CTPYKTYpE JIMYHOCTH.

51.0.02 OCHOBBbI MIPOEKTHOTI'O MEHEI’KMEHTA
IInanupyemsle pe3yJibTaThl 00y4eHHs 10 JMCHUILIMHE:

YK-2. CrnocobeH ompenensTh Kpyr 3agad B paMKaxX IOCTaBJICHHOW IIENIM M BBHIOMPATH
ONTUMAJIbHBIE CIIOCOOBI UX PELICHUs, UCXO U3 JACWCTBYIOIIUX MPABOBBIX HOPM, UMEIOLIUXCS
PECYPCOB U OTPAHUYECHUM.

YK-3. CnocobeH ocymecTBIsATh COLUAIBHOE B3aUMOJEHCTBUE U PEATM30BBIBATH CBOIO
pOJIb B KOMaHJIE.

YK-6. CnocobGeH ynpaBisTh CBOMM BpEMEHEM, BBICTpauBaTh U PEaJU30BHIBATH
TPAaEKTOPHUIO CAMOPA3BHUTHUS HA OCHOBE IMPHHIIUTIOB 00pa30BaHUs B TEUCHUE BCEH KHU3HH.

Conepxanue IMCUMILIAHBI:

BBenenne B mpoeKkTHBIH MeHeI:kMeHT. OCHOBHBIE TOHATHS M II€TM CTaHIApTa.
OnpezneneHue NpoeKTa U CYIIHOCTh YIpPaBIEHHs MPOEKTOM B3aUMOCBS3b MEX]y YIpPaBICHHUEM
IIPOEKTOM, MporpaMMoi u noptdesneM. Poib MeHekepa mpoeKTa.

Ku3HeHHBbIH IMKJ NMpoekTa ¥ opraHu3amusa. O030p KM3HEHHOTO LMKJIA MPOEKTa U €ro
B3aMIMOCBSI3b C XKM3HEHHBIM IMKJIOM Mpoxaykra. Dasel MpoeKkTa W MX CBA3b JPYr C JAPYTOM H C
npoekToM. OpraHu3alMoOHHAs CTPYKTypa, KOTOpas MOXKET BJIMATh Ha MPOEKT M Ha CHOCO0
YIIPaBIICHHS HM.

IIpoueccrl ynpapieHust NPOeKTaAMHU JIsl OT/IeJILHOIO NMpoekTa. [11Th rpynm nmporeccos:
WHUIAAIMS, [UIAaHUPOBAaHWE, WCIOJIHEHNWE, MOHHTOPUHT W KOHTPOJIb, W 3aBEpIICHUE.
VYnpasieHnue NpoeKTaMu ¢ yKa3aHHBIMH IPYIIIaMHU IPOLIECCOB YIPaBIEHUS POSKTaMHU.

Yupasijienue wuHTerpauue mnpoexkra. I[Ipomeccsl W AEWCTBUSA, HHTErPHUPYIOLINE
pa3sHoOOpa3HbIe AJIEMEHTHl ynpaBieHHs NpoekToM. Pa3paborka YcraBa mpoekra. Pa3paborka
IUTaHA YIPaBJIICHUS MPOEKTOM. PyKOBOACTBO W  yIpaBlIeHHE WCIIOJHEHHUEM IIPOEKTa.
MoHuTOpHUHT U ympaBieHue paboramu npoekTa. OCyIIecTBICHHE HHTETPUPOBAHHOIO
yIIpaBJICHUS] H3MEHEHUSIMH. 3aBepIlIeHHE MTPOEKTa UK (a3bl.

YnpasieHue coaepxkaHueM mnpoekTta. [Iporiecchl, CBsi3aHHbIE C 00ECIEYEHUEM TOTO,
YTOOBl TMPOEKT cojepXk al Bce TpeOdyeMble U TONBKO Tpedyemble pabOThl ISl YCHEIIHOTO
BhIMOJIHEHUST Tmpoekta. COop TpeboBanuit. Ompenenenne coxaepxkanus. Cozpanue HWCP.
[TonTBepxkaenne conepkanusi. KOHTpoab coaepkaHus.



YnpasieHue cpokamMu npoekrta. [Iporeccsl, KOTOpble UCHOIB3YIOTCS IS 00eCIeueHUs
CBOEBPEMEHHOIO  BBINIOJHEHHMS  mpoekta.  Omnpenenenue  omepauuii.  OnpeneneHue
nocjeaoBarenbHOCTH  onepauuil. Ounenka pecypcoB omnepanuu. OLEHKAa JUIMTEIbHOCTU
onepanuu. Pazpaborka pacnucanus. Kontponb pacnucanus.

YnpasiieHue cTOMMOCTBIO NpoeKTa. [Iporecchl, cBsi3aHHbIE C TUIAHUPOBAHUEM, OLICHKOM,
pa3paboTKoil OromKeTa M KOHTPOJIS 3arTpaT, MO3BOJSIOLIME BBINOJHUTH IMPOEKT B pPaMKax
yTBepKIeHHOTO Oro/pkera. Onenka 3arpar. Onpexnenenue 61oxera. Kontpois 3aTpar.

Ynpasienue kavecTBOM mpoekrta. [lpouecchl, CBs3aHHbIE C IJIJAHUPOBAHUEM,
MOHUTOPHUHI'OM U KOHTPOJIEM, U obecreyeHreM BEITTOIHEHUS Tpe60BaHI/II>'I 110 Ka4YCCTBY IIPOCKTA.
[TnanupoBanue kadectBa. OcymiecTBieHue obecriedenust kadecrpa. OcyliecTBieHnE KOHTPOISA
KauyecTBa.

YupaBijieHue 4eJ0BeYeCKHMH pecypcamMu mnpoekra. Ilponeccel, cBs3aHHBIE C
IUIAHUPOBaHUEM, Ha0OpOM IE€pCOHaja, pa3BUTHEM U YIPABIECHUEM KOMAaHAOH IIPOEKTa.
Pa3paboTka mnnaHa ympaBieHHS YENOBEYECKMMHU pecypcamu. HabGop KoMaHABI MpOEKTa.
Pa3Butre KOMaHabl IPOEKTA. YTIPaBICHUE KOMAHIOM IIPOEKTa.

YupasijieHue puckamMu nmpoekrta. [Iponeccel, CBA3aHHbBIE C ONPEACICHUEM, aHATU30M U
KOHTpPOJIEM PHUCKOB InpoekTa. [lnanupoBanue ynpasineHus puckamu. MneHTuduxanus puckos.
[IpoBeneHne Ka4eCTBEHHOIO aHaiu3a pUcKoB. [IpoBegeHne KOIMUYECTBEHHOIO aHaJIU3a PUCKOB.
IInanupoBanue pearupoBaHus Ha pUCKU. MOHUTOPUHT U KOHTPOJIb PUCKOB.

OTtpacJieBbie 0CO0EHHOCTH NMPOEKTHOM JesiTebHOCTH. [Iponecc nHMIMAUM NpoeKTa B
PAANOTCXHUKCE. HJIaHI/IpOBaHI/IC IMPOCKTa B paJUOTCXHUKE. HpOHGCCI)I oprannu3aiy UCIIOJIHCHUA
MIPOEKTOB B paauoTexHuke. IIpouecc koHTposs mpoekTa B paauorexHuke. IIponecc 3akpbiTus
MIPOEKTa B paIHOTEXHUKE.

b1.0.03. BEBOITACHOCTbD ’KU3HEAEATEJBHOCTHU
IInanupyemsblie pe3yJbTaThl 00y4eHHs O TUCHHUILINHE:

YK-8. CmnocobeH co3gaBaTh W MONJIEPKUBATH B TOBCEJIHEBHOH JKU3HU H B
npodecCHOHATIBLHON IeSTEIbHOCTH 0€30MacHbIe YCIOBHS KU3HEIEATETbHOCTH ISl COXPaHEHUS
IPUPOJIHOM cpelibl, 00ecreueHrs YCTOMUMBOTO pa3BUTHsI OOIIECTBa, B TOM YHUCIIE TIPU YIpo3e U
BO3HUKHOBEHUH YPE3BBIYAHBIX CUTYaAIIUil U BOGHHBIX KOH()IMKTOB.

Conep:xaHue TMCUMILUTHHBI:

be3onacHOCTb KU3HEAESATEIBHOCTH U €€ OCHOBHBIE NOJI0KEeHUsI. ONaCHOCTH U Upe3BbIYaiiHbIe
cUTyauuu. AHalIM3 pUCKAa M YIpaBlI€HHWE pPHCKaMU B 4Ype3BbIYaHBIX cuTyarmsax. Cucremsl
0€e30MacHOCTH 4esioBeKa. MeTozbl 3allluThl B YCIOBUSIX upe3BblYalHbIX cuTyaruid. [IpaBoBoe
peryiavpoBaHHEe U OpraHbl oOecredeHus: Oe30MaCHOCTH >KU3HEICSITENbHOCTH. Ype3BbluaiiHble
CUTyallUd IPUPOJHOrO Xapakrepa. MeToapl 3alMThl B YCIOBHMSIX UpPE3BBIYAMHBIX CUTYalUid
NPUPOIHOTO XapakTepa. Upe3BbluaiiHble CUTyallud TEXHOT'€HHOTO Xapakrepa. MeTopl 3aluThl B
YCIOBUSIX UPE3BBIUAMHBIX CUTyalluii TEXHOTEHHOIO XapakrTepa. Ype3BbluaiiHble CHUTyaluu
COILIMAJIBHOTO OBITOBOTO XapakTepa. MeTojabl 3allUThl B YCIOBHSX YPE3BBIYAHHBIX CUTYalUi
OBITOBOTO COLIMAIBHOTO XapakTepa. YUpes3BblUailHble CUTYallMM SKCTPEMAIBHOTO COLMAIBHOTO
xapaktepa. MeTo/ipl 3allUThl B YCIOBUSX YpE3BbIUAMHBIX CUTYallUH SKCTPEMAIbHOTO COLMATbHOTO
XapakTepa. 3alura 4YejoBeKa B UpPE3BbIYAWHBIX CHUTYallMsIX MHUPHOTO U BOEHHOIO BpPEMEHHU.
[Icuxonornveckue NoCieACTBUS Ype3BbIUAHBIX CUTYalLIWH.

B51.0.04 UTHOCTPAHHBIN S3BIK
IInanupyemble pe3yJbTaThl 00y4eHHs N0 TUCHHUILINHE:

YK-4. CnocoOeH oOCylecTBIATh JEJIOBYI0 KOMMYHUKALMIO B YCTHOM W NHCbMEHHOMN

dopmax Ha rocyJapcTBEHHOM si3bike Poccuiickoil @enepaniuil 1 ”HOCTPaHHOM(BIX) SI3bIKE(aX).
Conep:xxanue TUCHMILIUHBI:

@oHeTHYeCKass CTOpOHA SI3bIKA; JIEKCMUECKUH MHUHUMYM (IIO3BOJIIOLIMM pemarh 3aaadu
JIeI0BOM KOMMYHMKALIMU HA HHOCTPAHHOM SI3bIK€); IPaMMaTH4eCKUe HaBbIKU (0OecreunBaronye
KOMMYHHMKAIIMIO JIEJIOBOTO XapakTepa 0e3 HMCKaKeHHs CMbICIa TpU MUCHBMEHHOM U YCTHOM



00111eHNH); 0COOEHHOCTH MEKKYJIBTYPHOTO B3aMMOJICHCTBUS, IPaBHiIa pEUYEBOr0 ITUKETA; YCTHAS
peub (Auanoruyeckas M MOHOJOIMYECKas pedb, OCHOBBI IyOJIMYHOH peuu); ayAupOoBaHHE
(moHMMaHME JUAIOTUYECKOM U MOHOJIOTMYECKON PEYM); YTEHHE; MUCbMO (YMEHUE JIOTMUECKU U
IPaBWIBHO B TIpaMMaTH4eCcKOM U opdorpaduyeckoM OTHOUIEHUSX CTPOUTh IMHChbMEHHBIE
BBICKA3bIBaHUS ).

3HAKOMCTBO C [1eJIOBbIMH mapTHepamMu. Jlekcuueckuid Marepuasi: 3HAKOMCTBO C
JICTIOBBIMH TIapTHepaMu. ['pamMmarudeckuii MaTepuai: GpopMsl riiaroiisl 0 be, konctpykius there
is/are, rimaroun to have u konctpykuus have got. ITucbMo: BU3UTHAS KapTOUKa.

YerpoiictBo Ha pabGory. UHTepBBbIO. Jlekcmueckuii matepuan: YCTpPOWCTBO Ha padoTy.
Hurepsbro. I paMmMmaTHyecKuii MaTepral: UMs CyLIECTBUTEIBHOE, apTUKIIb. [IMcEMO: aHKeTa, pestome.

JesoBoii 3TuKker. TenedoHHubie neperoBopskl. Jlekcnueckuii Marepuan: PeueBoi STUKET.
Teneponuble neperoBopsl. ['pammaTuyeckuii MaTepual: HacTOALIEE IPOCTOE BpeMsl, HACTOSILEE
JUIMTENIBHOE BpeMs, MecTouMeHue. [Incbmo: anHoTanus.

Ponbr wuHOcTpanHOro ssbika. IlosmkyjabTypHas koMmyHukanusi. Jlekcuueckuii
Marepuan: M3ydeHue MHOCTpaHHBIX SA3BIKOB. I'paMMaTH4YECKU MaTepHall: MPOLIECIIIEe IPOCTOE
BpeMs, IpoLIe/llee JIUTeNbHOE BpeMs, uncnutenbHoe. [Tucsmo: IlpoektHas pabora.

JesoBass moe3nka 3a pyoOe:xk. bponupoBanme OumieroB. I'octmHmua. Jlexcuueckuii
marepuai: JlenoBas moesnka 3a pyoex. bponuposanue Ouneros. ['octununa. I'pammarnyeckuii
MaTepuai: CTENEHW CpaBHEHHUS NpujaraTelbHbIX U Hapeunid. CpaBHUTENIbHbIE KOHCTPYKIIMH.
IIuceMmo: acce.

JenoBbie meperoBopbl. Jlexcuueckuit marepuan: Ilonsrtue meperoBopoB. B odwuce.
Benenue 1enoBeIX 1eperoBopoB. TakTHKM IeperoBopoB. ['pammaTudeckuil MaTepuan:
Hacrosimee 3aBepmiennoe Bpemsi. CpaBHenwe BpemeH rpymmbl  Present.  ITlpomeniee
3aBeplIeHHOE Bpems. CpaBHeHMEe BpeMeH rpynnbl Past. [TuceMmo: npesenranus (pekiama).

Taiim-menexxment. Pabdora m orabix. Jlekcuueckuil wmarepuan: Ilonstue Taiim-
MEHEUKMEHT. YTpasiieHue BpeMeHeM. Pabora u otapix. ['pammarnyeckuil marepuan: bynymiee
nmpocroe Bpems. byayiee nmponomkeHHoe BpeMs. byayiee 3aBepueHHoe Bpems. [Incemo: acce.

OcoGennoctu padorel B Moel mnpogeccnonanabHoil cdepe. Jlekcuueckuii marepuai:
Paguorexnuka. ['pammatnyeckuii matepuan: bynymiee 3aBepiieHHoe BpeMs. CpaBHEHHE BpeMeH
rpynnsl Future. [Tucemo: IpoexTHas padora.

b1.0.05 HCTOPUSA (MCTOPUA POCCHUH, BCEOBIIASA UCTOPHUSA)
IInanupyemMble pe3ybTaThl 00yUeHHs 0 JUCHHUILINHE:

YK-5. CnocoOGHOCTE BOCHPHUHMMATh MEXKYJIBTYpHOE MHOroo0Opasue oOlecTBa B

COLIMATbHO-UCTOPUYECKOM, ITHUYECKOM U (PHIIOCO(YCKOM KOHTEKCTaX.
Conep:xaHue TMCUMILUITHHBI:

IIpenmer M 00bEKT MCTOPHYECKOM HAYKHM, 3a4a4¥ W MeTOAbl M3Y4YCHHS HCTOPHH.
AnTponorene3. CtaHoB/ieHHe YesoBedyecTBa. VcTopuueckoe 3HaHUE U UCTOPUYECKHI OIBIT.
Hctopuss Poccum — HeoTbemsieMas 4acThb BCEMHpPHOM uctopuu. [leproguzanus HCTOPHH.
AHTpOIIOTEHE3.

JlpeBHUii MHMpP M paHHee cpeaHeBekoBbe. (OOpa3oBanme JIpeBHepPycCKOro
rocynapcra. [uBunuzaumm  [IpeBnero Bocroka W aHTHYHOCTH:  CpaBHUTEIbHAs
xapakrepuctuka.  CpenHeBekoBbe. PaHHee cpeaHeBeKOBbe U (hopMHpOBaHHE arpapHoOro
(peomanpHOTO) OOMmEcTBa. OCHOBHBIC YEPTHl U OCOOCHHOCTH YKOHOMHYECKOTO M COIHMAIBHO-
KyJbTYpHOTO pa3BuTHs Ha 3amazne, B Busantum, B apabckom mupe u B Kuesckoii Pycu.
Xpuctuanuzanus Pycu. DBostous BOCTOYHOCIABIHCKOM rocynapctBeHHOCTH B X| B.

Pa3Butoe cpenneBexkoBbe. DeoganbHas pa3apodaeHHoOCcTh. 3anagHas Espomna u Pyce B
NEepUOJ Pa3BUTOrO cpenHeBeKOBbs. OCHOBHBIE 4epThl (eojanbHOro oodmiectBa. ColuanbHO-
HKOHOMHUYECKHE OCOOCHHOCTH, PETUTHO3HOE U KYJIbTypHOE pazHooOpasue 3amnajgHoi EBpomnsl u
Pycu B mepuon dheonanpHOM pa3apodnennoctu. [Ipodnemsr B3aumooTHomeHuit Pycu ¢ Opoit u
kpecroHociamu. Ilobensr Anekcanapa HeBckoro u ux 3HaueHHME AJIi COXPAHEHUS PYCCKOU
UIEHTUYHOCTH.



IToznHee cpenHeBexoBbe. OOpa3oBaHHe M pa3sBHUTHE LEHTPAJIM30BAHHBIX IOCYIApPCTB.
®dopmHpoBaHHE HAIMOHAIBHBIX TocynmapcTB B EBpome m B Poccum, mx (opmbl, ocoOeHHOCTH
mpouecca LEHTpaIM3alMi B €Bponeickux crpaHax W B Poccun. Ilagenne Bwuszantum.
OKOHOMHYECKas M CcoLMalbHas CTpykTypa oomects B EBpome m B Poccun. Benuxue
reorpadudeckue OTKphITUs U pedopmarus. Pedopmel B Poccun v BivisiHEE BHEITHETTOTUTHIECKOTO
(axropa. OCHOBHbIE HalpaBJIEHUsI PA3BUTUS €BPOIEHCKON U PYCCKOM KYJIBTYpBI.

Ilepexon k HoBomy BpemeHu. Poccusi B XVII Beke. HoBoe Bpemsi ero srarbl.
Bbypxya3noe obmectBo. Abcomtotru3m B 3anagHoit EBporie u nepBoie OypKya3HbIe PEBOJFOIUU.
CwmytHoe Bpemst Hadana XVII B. «HoBbIi» Bek B ucropuu Poccuu u €ero OCHOBHBIE COOBITHSI U
XapakTepUCTUKH. ['0CynapcTBO LIEpKOBB. 3apOKICHHE pealln3Ma B UCKYCCTBE.

EBponeiickoe IlpocBemenune. CtanoBiienune adcoaworudma B Pocemu. Eponelickoe
[TpocBemienue: riaaBHbIE INpeACTaBUTENH, OCHOBHble uaeu. llerp |, mpoGiembl M coObITHA
«MOJIEpHU3ALMNY TPAJAUIIMOHHOTO o01iecTBa B Poccuu. EBpornelickast kynbTypa B Poccun.

Poccusi u mup Bo BTOpoii mosnoBuHe XVIII Beka. Ilepexox k uHAYCTpUaTbHOMY
obuiectBy B EBpomne. Amepukanckass u Benukas @paHily3ckas peBONIOLUH, UX BIMSHHE Ha
MHUPOBBIE UCTOpUYECKHE ITpouecchl. HoBbIE MpoLecchl B COLMANbHO-9KOHOMUYECKOM CTPYKTYpe
Poccnn. Ilosunusa Poccum m eBponeiickux crpaH B oTHomeHMHM [lonpmm, ®@panuuu U B
BOCTOYHOM Borpoce. EBpornelickuii knaccuuusm B Poccun.

Poccust m mup B nepsoii mosioBuHe XIX Beka. EBporna u Poccusi B HarmoneoHOBCKUX
BoliHax. Pemenus BeHnckoro koHrpecca. CTaHOBICHHUE HHAYCTPUAIBHOW LIUBUIM3ALMHU Ha 3amaje.
OOpazoBaHne HalMOHAIBHBIX rocynapctB B Jlarmuckoit Awmepuke. Kpusuc ¢eopansHo-
KPENOCTHUYECKOM CHCTEMbl M Hayalo IPOMBILIUICHHOro mnepeBopora B Poccun. Pedopmbl u
nojuTuyeckas 6opbba 1o BOMpOCy BeIOOpa MyTH pa3Butusi. Havano «30510TOro» Beka pycckoi
KYJIBTYpBI, pycCKasl U €BpOIIEHCKas JINTEpaTypa.

Poccust m mup Bo BrOpoii mosoBuHe XIX Bexa. Ctpanbl Eponbsl u CIIA Bo BTOpoOit
nosioBuHe XIX Beka. Pedopmbl Moaiia3u B SAnonun. HoBble TeHACHIIMM B pa3BUTUU MHUPOBOU
KanuTanucTuyeckon cucremsl. Pedopmbl u koHTppedhopmbl B Poccum u  3auMcTBOBaHHE
3anasiHoro onbiTa. ColnanbHO-3KOHOMHYECKas MOJEepHU3alus cTpaHbl. Muposas kyiabTypa XIX
BEKA: pEIN3M U UCTOKHM MOJIEpHA.

Poccusi u mup B Hauyajge XX Beka (1900-1914 rr.). Oco0eHHOCTH MOJEePHU3AIUH
Poccun. Benymume crpanbsl 3amaga u Poccus nHakanyHe IlepBoil MupoBoil BoOMHBI: oOlee u
ocobenHoe. [lepBas poccuiickas peBorOIMS U €€ pe3yiabTaThl. CTOIBITUHCKUE PEPOPMBI.

IlepBasi MupoBasi BoOiiHa M PpeBOJIOIHOHHBbIEe MNOTpsiceHusi. PoJuib poccuiickoi
peosouu 1917 r. B ucropunm XX Beka. IlepBas mupoBass BOilHa: NpPUYMHBI, XapakTep,
BoeHHbIe neiicTBus 1914-1916 rr. Kpymenune camonepsxasusi B Poccuu. Peomrorust 1917 1. n eé
MeXIyHapoaHoe 3HaueHue. Co3raHue HOBOW MOJIMTHYECKON cucTemsl B Poccun, ee oTiaudne ot
3anaJHON MOJIENH Pa3BUTHS.

Oxonuanue IlepBoii muposoii Boiinbl. CoBerckasi Poccust B nmepuoa rpakaiaHckoi
BOWHBI M MOCJAEeBOCHHOr0 pa3Butus 1920-x rr. 3nayenue odopaszoBanuss CCCP. Counanbabie
pesomoninu B EBpone u rpaxaanckas BoiiHa B Poccu, ee mpuumHbl, Macmitad U 0COOEHHOCTH.
Bepcanbcko-Bammnarronckas cuctema. CraOunuzanusi kanutaiausmMa U H3n B CoBeTcKoi
Poccun. Mpes moctpoeHus colualu3Ma B «OAHOHM, OTAEIBHO B3ATOM cTpaHe». OOpazoBaHMe
CCCP, ero BHENIHENOJIUTHIECKOE TTOOKEHHE.

CCCP u mup B mnpeaBoeHHoe jaecaTujeTHHe. OCHOBHbIE 4YepThl CTAJMHCKOM
MojaepHu3anuu. MupoBoil s5koHoMuuecknii kpusuc 1929-1933 rr. u ero nocnencteus B EBporne
u CIOA un «cranmuHckas moxaepHuzauus» B CCCP. Toranurapssle pexumsl. Mneonornueckoe
BIMSHME Ha pa3sBUTHE HCKyccTBa. Kpax  Bepcanbcko-BammHITOHCKONW — cHCTEMBI
MEXYHapOAHBIX OTHOLIEHHH.

Bropasi mupoBasi u Beankasi OreyecrBennasi BoitHa (1939-1945 rr.). OCHOBHBIE dTaIbI
Bropoii mupoBoii u Benukoit OtedyecTBeHHOM BOIHBI. Pemiaronias posib COBETCKO-TEPMaHCKOIO
(GpoHTa B pasrpoMe rutiepusmMa. MoOWIN3aLMOHHBIE MEPOIPUATUS U TEPOU3M COBETCKHX



moneil. CoTpyaHuYecTBO BeNMMKMX JepkaB. Wrorm Bropoit wmupoBoil u Benukxoi
OTeuecTBEHHON BOMH.

CoBeTcKHii COI03 1 MEPOBOE CO00IIECTBO B MOcIeBOeHHbIE TobI (1945-1964). 3meneHue
noymtudecko kaptel Mupa U posn CCCP B MeXayHapoIHOW moymTuke. BoccraHoBieHue
xo3stiictBa B CCCP u Epporne. [locneBoennsiit Totasimtapusm B CCCP. «Otrenens» H.C. Xpyiesa.
CoBerckas KyJIbTypa 1 KOMMYHUCTHYECKAs U1€0I0THs. X0JI0HAsl BOMHA.

OcHOBHBIC TeHJAEHUMH MHPOBOIO pa3BUTHA BO BTOpPOi moJioBUHe XX Beka.
OkxoHoMuueckoe u reonosutudeckoe yuaepctBo CIIA B nmocneBoenHom mupe. HTP u ee
COLMAIbHO-9KOHOMHYECKUEe mocneactBus. «l'ocymapcTBo OmarococtosHus». I[lmopamusm
XYyJI0’KECTBEHHOM KYyIbTYpbl. MaccoBasi KyJbTypa.

Kpusuc u pacnag CCCP u coumanmcruyeckoil cucrembl. Pa3Buroil couuanusMm B
CCCP. bunosnspnsiii mup. Kpusuc Biactu Bo3BpaT K X0JIOJHOM BoitHE. Lenn, 0CHOBHBIE 3Tambl
Y pe3yJbTaThl IEPECTPOMKH. Pacnan cONMaIMCTUYECKON CUCTEMBI.

Poccusi m mup B koHume XX - XXI| Beke. CranoBinenue coBpemeHHOU Poccuu.
Koncturynus 1993 r. CouumanbHble H3MEHEHHS B poccuiickoM obmiectBe. OCHOBHBIE
HAIpaBIICHUSI BHYTPEHHEW TMOJUTHUKUA W MPOOJIeMbl TPakJaHCKOTO OOIIeCTBa, IPABOBOIO
rocynapcTsa, 00pbObl ¢ Koppynuueil. Ctpemienue Poccu K COTpyAHHUECTBY U MAPTHEPCTBY C
MEXIYHApOAHBIMU Opranu3anusMu. [ImropanucTuueckas KyiabTypa COBPEMEHHOCTH.

b1.0.06 KYJIbTYPA PEYU U OCHOBbI KOMMYHUKALIUN
B IIOJINKYJIbTYPHOM CPEJIE
IlnannpyemMsble pe3y/ibTaThbl 00y4eHHs 110 JUCHUIIMHE:

YK-4. CnocoOeH ocCyllecTBIATh J€IO0BYI0 KOMMYHHUKALMIO B YCTHOM M NHMCbMEHHOMN

dbopMmax Ha rocynapcTBeHHOM si3bike Poccuiickoii @eneparyii 1 HHOCTPAaHHOM(BIX) SI3bIKE(aX).
Conep:xanue TMCUMILUIHHBI:

JTHKeTHbIe (OPMYJIbl B3aMMOACHCTBHA B pa3HbIX KyJabTypax. Ilonsrue pedeBoro
STHKETAa W €ro HPAaBCTBEHHBIE OCHOBBI. 3aMOBEAM PEUYEBOrO0 ATHKETA. IJTUKETHBIE (OPMYJIBI
3HAKOMCTBA, NPEJCTABJICHUs, NPUBETCTBHA M NpollaHus. PopMyiabl pPeueBOrO 3THUKETA Ui
TOPKECTBEHHBIX CUTYallUH, CKOPOHBIX CUTyalUHUH. ODTHKETHbIE (OPMYJIbI, HUCHOJIb3yEMbIE B
nenoBoi  cutyaruu. OcoOeHHOcTH — oOpalieHust Kak  (OpMyiabl  JI€JIOBOTO  ATHKETa.
['pammaTHueckue cpeacTBa BBIPAKEHUS BEXKIMBOCTM B PYCCKOM si3blke. HarumoHanmbHbIE
0COOEHHOCTH PEUeBOr0 ITHKETA.

AcneKTbl KyJbTYpPbl pe4d: HOPMATHBHbIH, KOMMYHMKATHUBHBIH, 3TH4YeckH. [loHsATHE
KyJBTYpPbl peud. XapaKTepUCTHKAa OCHOBHBIX acCIIEKTOB KYJIBTYpbI peud. JIuTeparypHas HOpMa Kak
OCHOBa, obecneunBaroliasi KoMMyHukanuio. Ilytn ycBoenus Hopmbl. CucTteMa HOPM B PYCCKOM
s3plke. Op¢osnryeckrie HOPMbI COBPEMEHHOTO PYCCKOTO S3bIKa. XapaKTep yIapeHus B PYyCCKOM
A3bIKe. AKIIEHTOJI0Tn4YecKrue HOpMbl. OCHOBHbIE TEHJICHIIMH B Pa3BUTUH aKIIEHTOJIOTUH.

Kynbrypa ycrHoii peun. /lpanormuyeckass M MOHOJIOTMYecKass KOMMyHuMKamusi. [lonsitue
JUTEPATYpPHON peYr Kak OCHOBBI YCTHOW M MUCBMEHHOW peuu. /[namormyeckas peyb. Y CIOBHS
JMaioruueckoro obmeHus. Buabl auanoroB. KoMMyHUKaTHBHBIE TEXHUKU BEICHUS TUAJIOTOB.
Hesepbanpabie cpeactBa obmenus. KynpTypa MoHomormdeckoit peuun. OcoOeHHOCTH
MoHoJoruueckoil peun. CTpykTypa (IOCTpOEHHE) MOHOJIOTA. 3allOMMHAHUE U MPOU3HECEHUE
peun. OUrypbl MOHOJIOTHYECKON PEYH.

Buabl ycrHoro aesnosoro oomenns. KommynukarupHble kayectBa peun. [lyOianunoe
BBICTYIUIEHHE. XapaKTepucTuka myonuyHoil peun. IloaroroBka K BBICTYIUIEHHIO. Bumabl
nyOnMYHbBIX BBICTYIUIeHUH. [leperoBopsl u meperoBopHbIii mporuecc. JlenoBas Oecena. Bups
nenoeix Oecen. IlomroroBka k Oeceme. Comemanume. KynbTypa TenedoHHOTO pasroBopa.
PasroBopHass peup U ee SA3bIKOBbIE 0COOEHHOCTH. KOMMyHHKaTHBHBIE KadyecTBa pPEYH.
Jlexcuueckre HOPMbI COBPEMEHHOTO PYCCKOTO S3bIKA.

Oco0eHHOCTH MEKKYJIbTYPHOH /1eJI0BOM KOMMYHMKaummu. IloHsTHE MEXKYIbTypHOU
JIETIOBOM KOMMYHUKAaIMK. HarmoHambHbIe YepThl IEJI0BbIX JI0IeH. /[enoBoe moBeieHue pOCCHSIH.

KynabTrypa nmucbMeHHOH peud. BO3HMKHOBEHME NHCBMEHHOCTH Y ciaBsiH. Mcropus



pycckoro andasuta. IIpocBerurennckas aedrenbHocTh Kupwma u Medoaus. IIpuHIMIIED
pycckoit opdorpadun u mnyHKTyaruu. [IMCBMEHHBIM HAyYHBIM TEKCT W €ro S3BIKOBOE
odopmIIeHHE: aHHOTaNHU, pedepaT, pereH3us, OT3bIB, KYpPCOBBIC, KBATU(DHUKAIIMOHHBIC PaObOThI U
ap. 'pammaTrUeckre HOpMbI COBPEMEHHOI'O PYCCKOTO SI3bIKA.

JlokyMeHTallMOHHOe o0ecrnevyeHne [1ea0BOro oomeHust. OcoOeHHOCTH —JeIOBON
Hepenucky. XapakTepucTHKa COBPEMEHHOIrO JEJI0BOro nuchbMa. Buabl nenossix nuceM. O6mue
npaBuia OPOPMIICHHS JOKYMEHTOB.

JTuka pekiaamMbl. OCO0EHHOCTH sI3bIKa peKJaaMbl. TUIIbI pekiiaMbl. PeKiIaMHbBIN TEKCT U
€ro CTPYKTypa. SI3bIKOBBIE CPEICTBA PEKIAMHBIX TEKCTOB. [IpreMbl S3bIKOBOM UI'PBI B pEKIIAME.

b1.0.07 ®UZNYECKASA KYJIbTYPA U CIIOPT
IInanupyemsble pe3yJbTaThl 00y4eHHs 110 JUCHHILIHHE:
YK-7. CriocobeH moaep uBarh JOJDKHBIH YPOBEHb (PU3MYECKOH MOATOTOBICHHOCTH IS
o0ecreyeHus MOoJIHOLIEHHOH COLMaNbHON U MPO(EeCCUOHATIBHOM NesTeIbHOCTH.
Conep:xanue TMCUMILUITHHBI:

du3znyeckas KyJbTypa B OOIIEKYJIbTYPHOH W NPOodecCHOHAIBHOH MOAr0OTOBKE
cTyieHTOB. COUMOKYJIbTYpHOE pa3BuTHe JUYHOCTH. ConuaibHO-0M0JIOrHYeCKHe OCHOBBI
aJanTanuy OPraHu3Ma 4YeJ0BeKa K (PU3HYeCKOil M YMCTBECHHOH JeATeJIbHOCTH, (paKTOpaM
cpeabl obdutanusa. dusnmyeckas KylabTypa W CHOPT KaK  COIUalbHBIE  (ECHOMEHBI
coBpeMeHHOro obectBa. OcHOBBI 3akoHOnaTenbcTBa Poccuiickoit denepanuu o Gusnueckon
KyJnpType u crnopre. LlenHoctn ¢usndeckoit KymbTypsl. CpenactBa  (U3NYECKOH  KYJIbTYpBHI.
OcHoBHBIE cocTaBisitomue ¢uzndeckoil KyabTypbl. CouuanbHble (QYHKUUM  (U3HYECKOH
KynbTypbl. DopMupoBaHue (QHU3UUECKON KyJIbTYpHl JHYHOCTH. Du3MuUeckas KyabTypa B
CTPYKTYpe BBbICIIEro IpodeccuoHalbHOro obOpa3zoBaHud. OOmas ncuxopu3noJoruyecKas
XapaKTEepUCTHKA  HHTEIUICKTYAJIbHOW MEATENbHOCTH W ydeOHoro Tpyaa cryaenrta. OOmme
3aKOHOMEPHOCTH U TUHAMHUKA pab0TOCIIOCOOHOCTH CTYIEHTOB B Y4eOHOM TOJy U OCHOBHBIE
(bakTopbl e€¢ ompexpenstomue. Ilpu3Haku W KpUTEpUHM  HEPBHO-AMOLIMOHAIBHOIO U
ncuxousnueckoro  yromijeHus.  PerynmupoBaHue — paboTOCIOCOOHOCTH, MNpPOQMIAKTHKA
YTOMJIEHHSI CTYAECHTOB B OT/AEIbHBIE MEPHOJbl ydeOHOro rojaa. OnTumMuzanus CONpsKEHHON
NeSITeIbHOCTH CTYJEHTOB B y4yé0e M CHOPTMBHOM COBEPIIEHCTBOBaHMHU. OpraHu3M yeloBeKa
KaK eIWHas  caMOpa3BUBAIOIIAsCA  OWOJIOTHYEeCKas cucteMa. Poilb JBWIKEHUW B IKU3HU
yejoBeKka. Bkiaa ydeHbIX-(HU3HOJIOrOB B TEOPHIO M METOJUKY (DU3MYECKOTO BOCIHUTAHMSL.
Bo3znelicTBue conumanbHO-3KOJIOTUYECKUX, MPUPOIHO-KIMMATHYECKUX (DAKTOPOB M OBITOBBIX
YCIOBUM JKM3HM Ha (U3MYECKOe pa3BUTHE U IKHU3HEIESITEIbHOCTh 4eloBeKa. AHATOMO-
MOp(}OJIOrMYecKoe CTPOEHHWE U OCHOBHBbIE  (u3MosioTHYecKue (YHKIUU  OpraHu3Ma,
o0ecreynBaroIMe JBUTATENIbHYI0 aKTUBHOCTh. @Du3MuUecKkoe pa3BUTHE uenoBeka. Poib
OTJIENIbHBIX CHUCTEM OpraHu3Ma B oOecnedeHHH (PU3MUECKOro pa3BUTHS, (YHKIHMOHAIBHBIX M
JIBUTaTEJIbHBIX BO3MOYKHOCTEH OpraHM3Ma ueloBeKa. /[BurareiabHas akTUBHOCTb U €€ BIIMSHUE
Ha YCTOMYMBOCTb, U aJalTallMOHHbIE BO3MOXXHOCTH UYE€JIOBEKa K YMCTBEHHBIM U (U3UYECKUM
Harpy3kaM IpU pPasJIMYHBIX BO3ACHCTBUSX BHEIHEW cpenbl. CTENEHb U yCIOBHUS BIMSHUS
HACJIEICTBEHHOCTU Ha (PU3NYECKOE Pa3BUTHE U HA KU3HEACITEIbHOCTD YEJIOBEKA.

OcHOBBI 310p0BOro 00pa3a KM3HM CTYAEHTA. 3]IOPOBbE YEJIOBEKA KaK IIEHHOCTh U
dakTopsl, ero ompenenstomue. Biusane oOpaza JXKM3HM Ha 370pOBbE. 370pOBBIM  00pa3
XKHU3HU U ero cocrapistone. OCHOBHbIE TpeOOBaHMS K OpraHM3allMU 3JI0pOBOrO o0Opasza
KU3HU. Poimb W BO3MOXHOCTH  (QU3MYECKOW KYIbTYphl B  OOECIEUEeHUH  3I0POBBS.
ConuanbHbIN XapakTep TMOCIEACTBUNA Ui 3J0pOBbSl OT YIOTPEOJNEHHs HAPKOTUKOB U
JIPYTUX IICUXOAKTUBHBIX BEIECTB, JOMHHra B CIOpPTE, aJKOTOJs U TabaKOKypeHHSs.
@dusnueckoe CaMOBOCIIMTAHHME W CAMOCOBEPIICHCTBOBAaHME B 30POBOM 00pase >KHU3HH.
Kputepun s3¢gpextuBHOCTH 310pOBOro 00paza >xu3HH. JINUHOE OTHOIIEHUE K 370pPOBbIO, 00IIas
KyJIbTypa Kak ycjoBue (popMHpOBaHHS 3I0pOBOro obOpasza KHU3HH. DU3N0JIOTUYECKUE
MEXaHU3Mbl M 3aKOHOMEPHOCTH COBEPIIEHCTBOBAHUS OTJCJIBHBIX (DYHKIIMOHAJIBHBIX CHCTEM
U OpraHM3Ma B IIeJIOM TII0J BO3JCHCTBUEM HAaIpaBICHHONW (PU3MUECKOW HArpy3ku WU



TpeHUPOBKU. PU3HOIOIMUECKUE OCHOBBI OCBOEHMS M COBEPILICHCTBOBAHMS JIBUraTEJIbHBIX
nercTBuil. DU3NONTOTHYECKHNE MEXaHWU3Mbl MCIOJIB30BaHUS CPENCTB (DU3NYECKON KYJIBTYPHI U
CHopTa Ui aKTUBHOTO OTAbIXa W BOCCTaHOBIEHHs  paboTocnocoOHOcTH.  OCHOBBI
OMOMEXaHHMKH €CTECTBEHHBIX JIOKOMOIIHH (X0/160a, OCT, TPBDKKH ).

IIcuxoJsioruyeckue OCHOBBI Y4eOHOr0 TPyJa M MHTEJIEKTYAJbHOH 1esiTeIbHOCTH.
CpencrBa ¢usnueckoi KYJbTYPbI B peryJiupoBaHUHU padoTocnocoOHOCTH.
[Tecuxodusnonornyeckas XapaKTEPUCTHKA WHTEIUIEKTYaJIbHON JEATENFHOCTH U y4eOHOro Tpyna
ctyneHTa. GaKkTOPHBIN aHaIN3 AMHAMUKH pabOTOCIIOCOOHOCTU CTYJIEHTOB B T€UCHHE Y4eOHOTrO
roga. OCHOBHbIE NPUYMHBI U3MEHEHMSI COCTOSHUS CTYIEHTOB B IEPUOJ AK3aMEHALMOHHOMU
CECCHH, KPUTEPHH HEPBHO-3MOIMOHAIBLHOTO M McUXxodu3andeckoro yromieHus. OcoOeHHOCTH
UCTIOJIB30BAaHUSL CPENCTB (PU3MUECKOW KyJABTYPHl JUIsI ONTUMH3AIUH PabOTOCIIOCOOHOCTH,
npo(UIAKTUKYA YTOMIICHHSI U MOBBIIEHUS 3P (HEKTUBHOCTH Y4eOHOTO TpyAa CTyIeHToB. Maccax
U caMOMaccaX B CHCTeME 3aHATUH  (U3NYECKUMH  YOPaXHEHUSIMH B  ydeOHOU
npodeccuoHaNbHOM NesTeNIbHOCTH OyyIIero neaarora.

O0mas ¢usnyeckass W CNOPTHBHASA NOATOTOBKA CTYJEHTOB B 00pa3oBaTeIbHOM
npouecce. Metoquueckue  OPUHLUIB  (U3HYecKoro BocnuTaHus. OCHOBBI M ATarbl
oOyueHust JABWKeHHsM. PasButne  ¢usmueckux kaudectB. DopMupoBaHHE TMCUXHUECKUX
KauecTB B mporecce usndeckoro Bocnutanus. O6mas ¢usnyeckas noaroroBka (ODII), eé
Henu M 3aJaud. 30Hbl MHTEHCHUBHOCTM M JHEpro3arpaTbl IpHU  Pa3iIMYHbIX  (U3HYECKUX
Harpy3kax. 3Hau€HHE MBIIICYHOW pellaKCaluu MpH 3aHATUSAX (PU3MUYECKUMH YIPaKHEHUSMHU.
Bo3MmoxHOCTh M yClOBUSL KOpPpEeKLHMHM 0Omero (U3HYecKoro pa3BUTHUS, TEJOCI0KEHUS,
JIBUTATETbHOM W (PYHKIMOHAIBHOMN MOATOTOBICHHOCTH CPEICTBaMU (PU3UYECKON KYIbTYphl U
cnopra. Crenuanbaas ¢usndeckas moaroroBka (COII), eé¢ menmu um 3amaun. CrnopTuBHas
noaroroBka. CTpykTypa TMOATOTOBICHHOCTH cropTcMeHa. [IpodeccronanbHO-MIpUKIaIHAS
¢usnueckass moarotoska (IIIIDII) kak cocraBisoomas CHEMHAIBHOW MOATOTOBKUA. DOpMBI
3aHATHH (PU3MUYECKUMHU YIPaXKHEHUSIMU. MacCOBBIM CIIOPT M CHOPT BBICHINX AOCTHUKEHHM, MX
uenu u 3agaud. CopTUBHBIE COPEBHOBAHUSL KaK CPEICTBO M METOJ OOIIed M cHerualbHOI
¢u3nyeckoil moaroToBku crynaeHToB. CrnopTuBHas kiaccudukanus. Cucrema CTyIeHYECKHX
CIOPTUBHBIX ~ COpPEBHOBAHWI:  BHYTPHBY30BCKHE, MEXKBY30BCKHE, BCEPOCCHIICKHME H
MeXayHapoaHnble. WHOuBUAyanbHBIA BBIOOp CTYIAEHTOM BHUIOB CIOpTa WA CHCTEMBI
bu3nyecKuX yNpaXHEHUH Uid PeryaspHbIX 3aHATUH (MOTUBanus U obocHoBaHue). Kparkas
NCUXO(U3HOIOTUYecKass XapaKTepUCTHKAa OCHOBHBIX TIpYyNI BHAOB CHOpPTa U CHCTEM
buznyecKux yIpaXHEHUH. OpraHu3alinoOHHO-IPABOBbIE OCHOBBI IIPOTUBOJEHUCTBUSA
IpUMEHEeHUIo JonuHra B criopte. [Ipodunaktuka ynorpeGieHus 1ONMHTa B CIIOPTE.

MeToauKH  CaMOCTOSTENbHbIX  3aHATHH  (U3MYECKUMH  YNPaKHEHUSIMU.
CaMOKOHTPOJIb B Iponecce (pU3HYECKOro BOCIUTAHUSA. MOTHBaIus U LEIECHANIPaBICHHOCTh
CaMOCTOSITENIHBIX ~ 3aHATHM, UX  (OpPMbI, CTPYKTypa M cojepxanue. llnanupoBanue,
OpraHu3alys U YIpaBiICHUE CAMOCTOSTENbHBIMU 3aHATHUSMU PA3JIMYHOM HAMpPaBICHHOCTH.
B3aumocss3b MEX1Y HWHTEHCHUBHOCTBIO Harpy3ok o YpOBHEM buznueckoit
HOAroTOBIEHHOCTH. CaMOKOHTpPOJb 32  3(PPEKTHUBHOCTBIO  CAMOCTOSITEIBHBIX  3aHATHIL.
Oco0eHHOCTH CaMOCTOSITENIbHBIX 3aHATUH, HAlPaBJICHHBIX HA AKTHUBHBIA OTIBIX, KOPPEKIIHIO
(¢U3MUecKoro  pa3BUTHUA M TEJOCIOXKEHHS, aKLUEHTHPOBAHHOE PAa3BUTHUE  OTICIBHBIX
¢busznyeckux KauecTB. Buabl IUArHOCTUKKM MpU  PErYISPHBIX 3aHATUAX (PU3HUYECKUMU
yIpaXKHEHUSIMH U cropToM. BpaueOHbIl M memarorumyeckuii KoHTposib. CaMOKOHTPOIb, €ro
OCHOBHbBIE METO/Ibl, T0OKa3aTeau. JJHeBHUK caMOKOHTpOJIs. Mcronp30BaHue OT/IEIbHBIX METOIOB
KOHTPOJISI TPU  PETrYJISIPHBIX  3aHATHSIX ~ (QU3UYECKUMH  YIPAKHEHUSIMU H  CIOPTOM.
Koppekuust conepkaHus ¥ METOIWKH 3aHSATUNA MO pe3yibTaTaM IOKa3aTesield KOHTPOJIS.

Cnopr. IaanBuayaabHbIi BHIOOP BUAOB criopTa. MaccoBblil CIOPT U CIIOPT BBICHIMX
JNOCTHXKEHUHM, WX nenu MW 3agauu. CrnoptuBHas kiaccudukanus. CTyIeHUYECKH CHopr.
OcCOoOeHHOCTH OpraHM3alUU U IUIAHUPOBAHMS CIIOPTUBHON MOJITOTOBKH B By3e. CIIOpPTHUBHBIC
COPEBHOBAHUSI KaK CPEACTBO M METOJ oOmiel (usnueckor, mpodecCHOHATBHO-TTPUKIIATHOM,
CIIOPTUBHOM TMOJATrOTOBKM CTyAeHTOB. CHCTEMa CTYAEHUECKHUX CIIOPTUBHBIX COPEBHOBAHUI.



OOmecTBeHHBIE  CTY/ACHYECKHE CHOPTHBHbIE oOpraHum3auud. OIUMIHUHACKHE WIPHl |
YuuBepcuanbl. CoBpeMeHHBIE TOMYISIPHBIE CUCTEMbI (DU3UYECKUX YIpakHEHUH. MoTuBamus u
000CHOBaHNME MHIMBUAYAJILHOTO BHIOOpA CTYIEHTOM BHJAA CIOPTA WM CHCTEMBI (PU3UYECKHX
yhOpaxHeHU [ peryispHbix 3aHsaTuil. Kpartkas ncuxodusmonorudeckas XapakTepUCTHKa
OCHOBHBIX T'PYIII BUIOB CIIOPTA M CUCTEM (PU3NUECKUX YIIPAKHEHUI.

IIpodeccnonanbHo-npuKIaAHAA PU3HUYECKAs MOATOTOBKA OyIyIIUX CIIENHATNCTOB.
JlnuHass W  COIMAJBbHO-DKOHOMHYECKass HEOOXOAWMOCTh  ICUXO(MU3NYECKOH HOArOTOBKU
yesnoBeka K Tpyny. Onpenenenue noustus [IIDII, e€ nenu, 3agaun, cpeacrsa. Mecro [TTIDII B
CHCTEME TMOATOTOBKM Oymymiero crenuanucra. MakTopel, ONpenesonme KOHKPETHOE
conpepxanue [IIIDII. Mertomuka mnonmbopa cpenactB IIIIDII, opranuzanus u Gopmbr eé
nposeneHus. Konarpons sddexruBHoctr [MIIDIT ctynenToB. OCHOBHBIE U JOMOJHHUTEIHHBIC
dakTopel, oOKaspiBaImue BiusHUE Ha coaepkanue [IIIDII mo wu3OpanHON mpodeccumu.
OcHoBHoe coaepxanue [II[IDII Oynymero OakanaBpa W JAUILIOMHPOBAHHOTO CIICIIUAJIHCTA.
[TpousBonacTBeHHas Qu3uueckass KyiabTypa. [IpousBojacTBeHHas ruMHacTuka. OCOOEHHOCTH
BbIOOpa (OPM, METOIOB M CPEICTB (PU3MUECKON KYJIBTYpHI U CIIOpTa B pabouee MU CBOOOJHOE
Bpems  cnenuanuctoB. llpodunaktuka mnpodeccuoHANbHBIX 3a00J€BaHHI  CpeaCcTBaMHU
busnIecKoit KYJIBTYDBI. JlononHuTenbHbIE CpEICTBA TOBBILICHUS oOmei 51
npodeccuoHanbHOM  paboOTOCOCOOHOCTH.  BnusiHMEe WHAWBHUIYyaTbHBIX OCOOCHHOCTEH U
CaMOCTOSITENIbHBIX 3aHATHH (DU3NYECKOH KYIbTYpPO.

I'uMHacTHYecKasi TePMHHOJIOTHSI, OCHOBBI INOATOTOBKH W BBINOJHEHHS KOMILIEKCOB
0011Iepa3BUBAKOIIUX YIPAKHeHWil. 3HAaYeHHE TEepMUHOJIOTHU. TpeOoBaHUsl, NpEabsBIsEMbIE K
tepmuHosioruu. [IpaBuia ruMHacTUYeCKON TepMUHONIOTUH. TepMUHBI 0011Iepa3BUBAIOIINX M BOJIBHBIX
yrpaxHeHud. TepMuHbl ynpaxxHeHMH Ha cHapsiiax. TepMuHBI aKpoOaTHYECKHX YIPaXXKHEHUH.
TepMuHBI yIIpaXHEHUH XyI0XKECTBEHHON TMMHACTUKU. [IpaBuia v hopMbl 3amucu yrpasKkHEHHI.

CnopTuBHBIe MIpPbl M JIerkasi aTjeTuka B By3e. CopTHMBHasi Mrpa BoJIeii0o0J1.
Oco0eHHOCTH MTPBI B Pa3HbIX MeIULMHCKHX rpynnax. Mcropus BO3HUKHOBEHMs Boseiboa.
Bozneiibon kak cpencTBO O030pOBJIEHUS, TMOBBIIIEHUS pPaOOTOCIOCOOHOCTH U HACTPOEHUS.
OCHOBHBIE MOHATHS U BBLACPKKM W3 NpaBui. TexHHKa WUIphl: OOIIME TMOJOKEHUS, TeXHUKa
HaNaJeHUs, TEXHUKA 3alluThl. TakTWKa WUIPhl: (PYHKIUM HUIPOKOB, TAKTHKA HamaJCHUs U
3anmThl. PDusndeckas M ICUXOJIOTHYECKas IOArOTOBKa B Bojeibose. Ilemarormueckuii
KOHTPOJIb U yueT. PasHOBUIHOCTH BOJIEHOOIA: TISKHBIN BOJICHOO0JT, TApKOBBIN BOJIEHO0II, MUHU-
BoJIeii00s1. OcOOEHHOCTH UTPhl Ha 3aHATHAX B pasHbIX MEIMIUHCKUX rpynmnax. backer6oa B
BbICIIeM yuyeOHOM 3aBeaeHuHu. Vctopus Bo3HukHOBeHUS Urphl. backeTOon Ha OnuMnuicKoi
apeHe U B Haumlel ctpaHe. PazHoBunHocTH OackerOona: cTputboi, kopdOoona, MHHH-GACKETOOIM.
OO0mue moNoXKEeHUs] W BBLACPKKHA M3 MpaBwil HUrpbl. OCHOBBI TEXHUYECKHX IPUEMOB:
nepemeneHus, Opocku, nepeaayn Maya. OCHOBBI TAKTUYECKUX MPUEMOB B 3aILUTE U HAMaICHHUH.
[TonBoasmye NOBUYKHBIE UTPBI HA 3aHATHAX N0 GackeTO01y. dusnueckas U MCUXOJIOTUYECKas
noarotoBka Oackerbosncta. KoHTponbs M yweT. Accoumanus cTyleHuYeckoro Oackerbona.
Hctopus u nepcrektuBbl pazputusd. HannonanbHas 6ackeTOosibHAs accouuanusi: 00pa3oBbIil
npumMep OacketOosibHONM nurd. HacTobHBIA TeHHHC Ha 3aHATHAX B By3e. lcropus
BO3HMKHOBEHHs UIpbl. DBomonus. MHBeHTaps. BakHelmue mpaswia urpbl. [lopsaok Wrpsl.
Ocob6enHoctu urpsl B napax. OCHOBHbBIE CTOMKH, 0a30BbIE DJIEMEHTHl U TEXHUYECKHUE MPUEMBI.
OCHOBBI TaKTUKH B HACTOJbHOM TeHHHCE. OCOOEHHOCTH MCUX0(PU3NOIOTHIECKON MTOATOTOBKHU B
HAcCTOJbHOM TeHHHUce. llokasaTenn Harpy3ku Ha pas3HbIE CHCTEMbl OpraHHM3Ma 4eJOBEKa BO
BpeMsl 3aHATHS HACTOJIbHBIM TeHHuCOM. Jlerkasi atyietuka B By3e. VcTopus pa3BUTHS JeTrKoi
atneTuku. OCHOBBI TEXHUKH CIIOPTUBHOU X0JIb0bI U Oera. OCHOBBI TEXHUKHU MPBHDKKOB. OCHOBBI
TeXHUKH MeTaHuid. OCHOBBI 00y4deHUs B JIeTKOW arietuke. OpraHuzainus W TPOBEICHUE
COpPEBHOBAHMH 10 JieTKo# arieTnke. OCOOCHHOCTH 3aHATHH JIETKOM aTJIETUKOW CO CTyJeHTaMu
By3a. OCOOCHHOCTH 3aHATHUH JIETKOW aTICTUKOM C )KCHIIMHAMH.



b1.0.08 TEXHOJIOI'MYECKOE NNPEAITPUHUMATEJIBCTBO
IInanupyemMsble pe3yJbTaThl 00y4eHHS MO0 JTUCHHILIHHE:

YK-2. CnocobeH ompenensTh Kpyr 3agad B paMKaxX IOCTaBICHHOW IENTM W BHEIOMpATh
ONTUMAJIbHBIE CIOCOOBI UX PELICHUs, UCXOJA U3 JAEUCTBYIOIUX MPABOBBIX HOPM, UMEIOLIUXCS
PECYPCOB U OTPaHUYCHUH.

YK-3. CnocoGeH ocylIecTBIATh COLUANBHOE B3aUMOJECHCTBHE U PEATU3OBBIBATH CBOIO
pOJIb B KOMaH/JIE.

YK-6. CnocobGeH ynpaBiasiTb CBOMM BpPEMEHEM, BBICTPaWBaTh U PEAIM3OBLIBATH
TPAeKTOPHUIO CAaMOPa3BUTHS HA OCHOBE MPUHIMIIOB 00pa30BaHus B TEUEHNE BCEH KU3HMU.

YK-9. Cnocoben npuHMMaTh OOOCHOBAaHHBIE IKOHOMMUYECKHE PEIICHUS B pa3IMYHbIX
00JacTsIX KU3HEAEIATEIbHOCTH.

YK-10. Cnocoben ¢popMupoBaTh HETEPIUMOE OTHOLIEHHE K KOPPYIILIMOHHOMY ITOBEJICHUIO.

CoaeprxaHue TUCHUIINHBI:

Beegenne. O guciumuimHe «TeXHONOrMYeckoe MPENIPUHUMATENBCTBO». Buel
TEXHOJIOTHYECKoro npeanpuHumarenscTBa. Crapran. [aru no co3ganuto craprana. Mcropuun
ycnexa ceronssamHzero aus. [Ipencrasnenue crapramna HHBECTOpaM.

Crapran. BpiGop wuaem nasi crapranma. Tumnbl HOBBIX npoaykToB. IlpaBuiibHOE
dopmupoBanue O6usHec-uaen. OneHka U BbIOOp uueil. McTouHuku upael: aHanu3, npoOiIeMbl
PBIHKA, BBISIBICHUE JIAKYH, TIOMCK CBOOOIHOW PHIHOYHOW HUIIN, MOTU(DHUKAIHS CYIIECTBYIOIINX
OpoAyKTOoB.  Mojaudukanuss  CyHIECTBYIOIMX  MPOAYKTOB:  YIy4dll€eHHE, paCUIMpEHHE,
cnenuanuzanusi, SCAMPER. Moaens PEP. ®opmynupoBka KOHLIETIIMH TPOEKTA.

®opmupoBaHue KoMaHAbl craprana. @dopMupoBaHME KOMaHABI cTaprana |
pactipenenenue poisied B Hel. [lpunuummnber cOopa komanabl. MoTuBaius. ITanbl pa3BUTHUS
KOMaHJIbl.

HeneBass ayauTopusi 1 LEHHOCTHOE NpeaoxkeHue. LlemeBas aynuropus npoekra u
cermeHTauus pelHka. [loprper norpedurens. CtpykTypa noptpera norpedutens. [lorpedurtenu
Ha BBICOKOTEXHOJIOTUYHBIX pbIHKaX. CerMeHThl Ha pbIHKE BBICOKUX TexHosoruid. IlonsTue
LEHHOCTHOTO IpemiokeHuss. PopMHUpOBaHHME LIEHHOCTHOIrO IpeioxkeHusd. lLleHHocTHOe
npeioxkeHue: Gokyc Ha norpedutens. LlenHocTtHoe npeqnoxenue: Gokyc Ha mpoaykr. [Touck
Ooseit, 3aMeHseMBbIX paboT U BbIroA norpedutesns. MoHUTOpUHT (oLeHKa) 1eHHOCTH. Customer
Development. Ilouck u nzydyenue knueHToB. TectupoBaHue kaHanoB. Lean Canvas.

MVP. Ot uneu k npoaykry. MVP. Bepcun MVP. Otnnuus MVP oT TexHOI0rH4ecKkoro
npororuna. IIponecc coznanna MVP. Tunst MVP.

Texuunueckas apxurekrypa. Kak IT menser mup: ceifuac u B Oynymiem. Konuenius
Tpex sKkpaHoB. Kak ycTpoeHbl HH(OpMaLlMOHHBIE CUCTEMBI: KJIUEHTHI U 00ako. MoOuiIbHbIE U
oOnayHble TeXHOJMOTUH. TunoBas apXxuTeKkTypa MHPOPMALMOHHOHN cucTembl. CpaBHEHHE: CBOM
cepBep, XOCTUHI, obOnaka. Texnomornueckas 1argopma Microsoft: mnpeumyiiecTBa u
Henoctatku. MutepHert Benieil. CoctaBistomue nuutepHera Beme. [lnpokuii cnexktp ycTpoilcTs
JUUISI THTEPHETA BEILEH.

MeTpuku craprana ¥ 3KOHOMHMKAa npoaykTa. Traction path u uenenonaranue. [Ipumep
Mozaenu MoHetmsanuu. Unit skxoHommka. IIpocrota ycrpoiicTBa mponaykra. HarmsmHoe
monenupoBanre. ARPU u CPA. TlocranoBka neneii. IloBtopusie nponaxu. ®opmynsr Unit
HSKOHOMHUKH JJIsi pa3HbIX Ou3Hec-mojeneld. CBs3b METPUK NMPOAYKTa M HKOHOMUKH. MeTpuku
HSKOHOMHKH. [TpogyKTOBBIE METPUKU. AJITOPUTM HAXOXKAECHUS MpodsieM B Ou3Hece.

®duHaHcoBasgs  Moaedb. busHec-momenn.  ®DuHaHCOBAas ~ MOJAENb  CTapTamna.
[Tporno3upoBaHue JeHEXKHBIX MOTOKOB. Hopma mpudsin. Buyrpennss noxoanocts. Kparnocts
Bo3Bpara mHBecTuiuid. CBs3b SAM, SOM, PAM u TAM. CrpykTypa I0OXOOB U PacxoJOB.
BuyTpeHHuE u BHEIIHNUE OrpaHUUYeHUs i pocTa. MaeanpHas Moienb pocTa cTaprana.

PR craprana. Iluty nepex muBecropom. PR craprama. Tumbsl koHTeHTa. Kanansl
koMmyHukaruu. CMU vs commansabie cetd. MHBecTuiimonnas npeseHtanus. [lnan xoporei
MHBECTUIIMOHHOW mpe3eHTauu. [1nan pa3BuTHs NpoeKTa.



51.0.09 JIEKTUBHBIE KYPCBI 110 ®U3NYECKOU KYJbTYPE U CIIOPTY
IlnannpyemMsble pe3y/ibTaThbl 00y4eHHs 110 JUCHUILIMHE:

YK-7. CnocobeH noaaepKuBaTh JTOJKHBIH YPOBEHb (PU3UUECKOM MOJITOTOBICHHOCTH IS

oOecrievyeHus MOJIHOIICHHON COLMaIbHON U MPOpEeCCUOHANBHON AESITEIbHOCTH.
CoaepixaHue TUCHUILINHBI:

Junarnoctuka oOepu3n4eckoi MoAroTOBKY CTyAeHTOB. Caua KOHTPOJIbHBIX UCTIBITAHUI
(HOpMAaTHBOB).

Jlerkasi atieruxka. OCHOBBI TEXHUKU OE30MACHOCTH Ha 3aHATUAX JIETKOM aTIETUKOM.
O3nakomiieHHe, 00y4YEeHHE U OBJIAJICHUE JBUTATEIbHBIMUA HABBIKAMU U TEXHUKOW BUJIOB JIETKOM
aTieTuku: O6er Ha xkoporkue auctaniuu (100, 200, 400 M); BUABI CTapTOB, CTAPTOBBIA pa3oer,
O6er mo mucraniuy, (QuaummpoBanue. ber Ha cpeanue mucranipm (ot 500 mo 3000 wm).
Bricokuii ctapt, ctapToBOe ycKOpeHue. ber mo aucTaHiuu ¥ GUHHAIIHBINA phIBOK. KpoccoBblit
6er. OcoOEHHOCTH JBIXaHUS B PA3NUYHBIX BUAax Oera. IIpbDKKH, UX BHUIBI, TEXHUKU MPBDKKOB.
[Ippokkn B mnHy ¢ mecta. COBEpIIEHCTBOBAHHWE 3HAHUM, YMEHHM, HAaBBIKOB M pa3BUTHE
¢u3mdecknx KayecTB (YHKIMOHAIBHBIX BO3MOXXHOCTEH OpraHu3Ma B JIETKOH aTJIETHKE.
CneuuanbHas ¢u3znyeckass MOATOTOBKA B PA3IMYHBIX BUAax JErkod amieruku. CrnocoObl u
METOJIbl CAaMOKOHTPOJII IpPHU 3aHATUAX JIErKOM arieTukoil. OcoOeHHOCTH OpraHu3aluu U
IUTAHUPOBAHMS 3aHATUI JIErKOM aTieTHKoW B CBs3W ¢ BblOpaHHOW mpodeccueit. IlpaBuna
COpeBHOBaHMII 1o serkoil arnetuke. [IpaBuna cyaeiicTBa copeBHOBaHUM MO KpOocCy. 3HAKOMCTBO
¢ Hopmaruamu ['TO no nerkoi atneTuke.

CnoptuBHble urpbl. OCHOBBI TEXHHMKH OE€30MACHOCTH Ha 3aHATUSX CIIOPTUBHBIMU
urpamu. backer0oJ1. 3aHATHS BKIIOYAIOT: OOMIYI0 (DU3MYECKYIO IMOATOTOBKY, CIEHHATIbHYIO
(GU3NUECKyIO MOATOTOBKY (YIPaXKHEHUS U Pa3BUTHUS, CHUIIBI, OBICTPOTHI, OOIIEH U CKOPOCTHOM
BBIHOCJIMBOCTH, MPBITY4eCTH, THUOKOCTH, CKOPOCTHOM pEakluu, YIMpaKHEHUs Jid pa3BUTHUS
OpPUECHTHPOBKH); OCBOEHHE TEXHHKHU IEPEIABIKEHUI, OCTAHOBKMA M TIOBOPOTOB 0€3 Msf4a M C
MSAYOM, Nepeaadyn Msya OJTHOM M JBYMSI pyKaMH Ha MECTE€ U B JABUKEHUH, JIOBJIU Ms4a OJHOU U
JIBYMsI PyKaMHM, BeJIeHUs Msua, 0OBOJKa NMPOTHBHMKA, OPOCKOB Ms4a C MeCTa, B JBUKCHHH,
onHOM M AByMs pykamu. OcBauBaroTcsi: OOMaHHbIE ABMKEHHUS ((DUHTBI); TEXHHMKA 3alUTHI;
TEXHHMKA NepeMelIeHN (OCHOBHAs, 3allliTHAs CTOWKAa M BCE BU[bI MEPEMEIIECHNIN 3alllUTHUKA);
TEXHHKA OBJAJIEHUS MSIYOM: BBIPbIBAHWE M BbIOMBAaHHME Ms4Ya, MEPEXBAT; MPOTUBOACUCTBHE
BEJICHUIO, TPOX0JaM, OpockaM B KOP3HMHY; OBJaJIeHUE MIYOM, OTCKOUMBIIKUM OT IuTa. TakThka
urpel B OackerOon. [IpaBmia urpbl M OCHOBBI cyzeiicTBa. Bouieit6oJi. 3aHATHS BKIIOYAIOT:
U3YyY€HUE, OBJAJICHHE OCHOBHBIMU IpHUEMaMU TEXHUKU BoJielOoina (mepeMenieHue, NpuéM u
nepegava Msua, MmoJavyu, Hamagaroue yaapsl, 01okupoBanue). CoBepIIeHCTBOBAaHHUE HABBIKOB
Urphl B BoJieiioon. O6mmas 1 cnenuaibHas NOoAroToBKa Bosebonucrta. TexHuKa U TAKTUKA UTPBI.
[IpaBuna copeBHOBaHUM, OCHOBBI cynelcTBa. HacTobHBIA TeHHHMC. 3aHATHS BKIIOYAIOT:
U3YyY€HUE, OBJIQJICHHE OCHOBHBIMHU NpHEMaMU TEXHUKHU UIPhI (CIOCOOBI JAEp)KaHUS PaKETKH,
CTOMKa TEHHHMCHUCTA, MEPEABIKEHUs, yAapbl Mo MA4yy, nmojgaun Msda). CoBepIIEHCTBOBAHUE
HaBBIKOB HWIPbBl B HACTOJIbHBIM TEHHUC. TakTuka wurpbel. [IpaBmiia COpeBHOBaHMM, OCHOBA
cynericta. IloaBM:KHBbIE MIPBI. 3aHATHS BKJIIOYAIOT: OBJIAJIEHUE METOJIMKON IPOBEIEHUS
MOJIBUKHBIX UTP C O€roM, NpbIKKaMH, METaHUSIMU ISl IeTeH U B3POCIbIX.

I'umuacTuka. OCHOBBI TEXHUKH 0€30MaCHOCTH Ha 3aHATHSAX TUMHAcTUKOU. [IpoBeneHue u
COCTaBJIEHHE Pa3HOOOPa3HBIX KOMITJIEKCOB OOIIepa3BUBAIOIINX YIIPAKHEHHUH (pa3IMuHbIX BUI0B
U HaIlpaBJICHHOCTH BO3JACHUCTBUS). YTIPAXKHEHHS HAa CUITy U THOKOCTb.

51.0.10 MATEMATHYECKUM AHAJIN3
IInanupyemMble pe3ybTaThl 00yUeHHs 0 JUCHHUILINHE:
OIIK-1. CriocobeH Mcnonb30BaTh MOJI0XKEHHS, 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK
1 MaTEMaTUuKu HJIid pemeHI/m 3aga4 HH)KGHGpHOfI OCATCIIBHOCTH.
Conep:xanue TMCUMILTHHBI:
BBenenne B anaau3. OCHOBHBIC YHCJIOBBIE MHOXKECTBAa. PamyoHaiIbHBIC YHCIa M UX
CBOﬁCTBa. I[eﬁCTBHTCJILHBIe qucia. OFpaHI/I‘-IeHHBIe nu HCOFpaHI/I‘-IeHHBIG YHUCJIOBBIC MHOKCCTBA.



IIpenes mocienoBarebHOCTH. YUCIIOBBIE NTOCIE0BATEILHOCTH U ONEPALMU HaJl HUMHU.
CBOMCTBa YHCIIOBBIX IIOCienoOBaTelbHOCTEH. beckoHeuHo OosbIine W OECKOHEYHO Mallble
nocieaoBarenbHocTU. CXOs1IKe NOCIeA0BaTENbHOCTH U UX CBocTBa. Yucso €.

IHonsiTne GyHKHUM OXHOHM JelCTBUTENILHOW mNepeMeHHOH. IlpenesbHoe 3HauYeHHMe
¢pyukuuu. HenpepbiBHOCTb. [loHATHE GYHKIMM OXHOW JEHCTBUTENBHOW IEPEMEHHOM.
CnocoObl 3amanust Qynkuuu. OmnpezeneHue U CBOWCTBa mpefena (yHKIUHM B TOYKE M Ha
OCeCKOHEUHOCTH, OecKOHEUHbIe mpeaenbl. CpaBHEHHE OECKOHEYHO OONBIIMX W OECKOHEYHO
Maibeix (QyHKIuid. OmnpeneneHue HeNpepbIBHOCTH (GYHKIMKM B Todke. CBOMCTBAa (QYyHKIWH,
HenpepbIBHBIX B Touke. Kiaccugukamus Ttouek paspeiBa ¢yHkuumu. CBOHCTBa (DYHKIMIA,
HEIPEPBIBHBIX HA OTPE3KE.

OcHoBbl u(depeHIHATLHOTO HUCYUCIEHUA (YHKIUM OJHON JAelCTBUTEJIbHOM
nepeMeHHoii. [IpousBogHas, ee ¢uU3MYECKUH U TeOMETpUYEeCKHd cwmbica. [loHsThe
muddepenmpyemoctd  ¢yHkuuu. Tabmuna mnpousBonHbix. [IpaBmio nuddepeHnmpoBanus
cnoxHoW QyHkuuu. Teopema o mpousBogHOM oOpatHoil ¢yHkimu. duddepenunan u
WHBapUAHTHOCTb  (Gopmbl  mepBoro  auddepennuana. Ilpumenenune  auddepeHnmana.
[TpousBoausie u AuddepeHuansl BeIcux nopankos. ®opmyna Jleitbuuna.

OcHoBHble Teopembl AuddepeHunanbHoro ucumciaenus. Teopembl Pepma, Poss.
®opmyinsl Jlarpanxka u Komm. [Ipasuno Jlonurans. @opmyna Teinopa.

Hccaenopanue (YHKIUM OJHOHN /JelCTBUTE/IbLHON IEPEMEHHON U INOCTpOeHHe eé
rpaduxa. Haxoxxaenne Han0o0JIb1Iero 1 HaMMeHb1Iero 3Ha4YeHuii pyHKkuuu. MOHOTOHHOCTH
¢ynkumu. OThICKaHME TOYEK HKCTpeMyMa. HampaBiieHue BBINYKIOCTH Tpaduka (yHKIWH.
Touku mneperuba rpaduka ¢yHkuuu. AcumMnToThl Tpaduka ¢yHkiuu. [IpumepHas cxema
uccienoBanus GyHKIUU U TIOCTpoeHue ee rpaduka. Haxoxnenne HanOOIbIINX M HAMMEHBIINX
3HAYCHHUH (PYHKITUH.

Heonpeneaénupiii narerpa. Ilonsrue mepBooOpasHol (DYHKIMKM W HEOMPEACIEHHOTO
uHTerpana. CBoicTBa HeomnpenenéHHoro uHTerpaina. Tabmuia uaterpanoB. OCHOBHbIE METO/IbI
MHTETPUPOBAHUS.

HuTerpupoBanne B 3JIeMEHTAPHBIX (QYHKOMAX. VHTerpupoBaHue parMoHAIbHBIX
npobeil. UnTerpupoBanne HEKOTOPBIX HPPALMOHAIBHBIX U TPAHCLEHACHTHBIX BbIPAKEHUH.

Omnpenesnénnpiii naTerpad. Murerpansusie cymmsl. MHTErprpyemMocts. Bepxuue n HuxHuE
cymmbl [lapOy. HeobGxomuMoe W J0CTaTouHOE yCIOBHE HHTErpupyeMocTH. HekoTopbie Kiacchl
uHTerpupyembix QyHkiwii. OCHOBHBIE CBOICTBa ompenenéHHoro uHterpana. @opmyna HerotoHa-
JlelibHuna. 3aMeHa nepeMeHHOM U UHTETPUPOBAHKUE 10 YACTSIM B ONIPEACTIEHHOM UHTErpase.

I'eomerpnyeckne u (pu3nyecKHe NMPHUIOKEHUsI ONPeNeJéHHOro nHrerpaaa. [lnomans
wiockor ¢urypsl. [nuna ayru kpuBod. OOBEMBI Tel W IUIOMIAAU TMOBEepXHOCTH. Paborta.
[Tepememenue. LleHTp TsKeECTH.

Heco6cTBennble nHTerpanbl. HecoOCTBEHHBIE MHTETPaANIbl IIEPBOIO U BTOPOTO poja, UX
CBOICTBA, METO/IbI BBIYMCIICHUS.

b1.0.11 ®U3UKA
IInanupyemMble pe3ybTaThl 00yUeHHs 0 JUCHHUILINHE:

OIIK-1. Cnoco0eH UCIMOJIb30BaTh MOJO0XKEHHUS, 3aKOHBl U METO/Ibl €CTECTBEHHBIX HAYK U
MaTE€MaTHKH I PELICHUS 3a]1a4 MH)KCHEPHOM JESTEIIbHOCTH.

OIIK-2. CnocobeH caMOCTOSTENLHO MPOBOJAUTH KCIIEPUMEHTAIbHBIE HCCIEIOBAHUS U
MCIIOJIb30BaTh OCHOBHBIE MTPHEMbI 0OPa0OTKH U MPEACTABICHUS MOTYYEHHBIX TaHHBIX.

Conepxanue TMCUMILIUHBI:

Mexanuka. Mexanudyeckoe JBH)KeHUE. OTHOCHUTEIIBHOCTh MEXAHWYECKOTO JBHUKCHUSI.
Cucrema otcuera. Mojenu marepuaibHOM TOUYKM M aOCONIOTHO TBepAoro tena. KuHemartuka
MarepuanbHOM TOukd. KoopaumHaTHBIN M BEKTOPHBIM CHOCOObI omMcaHus ABwkeHus. [lyTs,
NIEpPEMEILICHUE, TPACKTOpUSA, CKOPOCTb U yCKopeHue. [IpsamonuHElHOEe paBHOMEpHOE U
PaBHOYCKOPEHHOE JBMKEHUE MaTepualibHOM TOUYKH. [[BmxkeHme mo okpykHoctH. HopmanibHoe u
TaHICHIUAIbHOE YCKOpeHue. [IuHamuka wmarepuanbHOM Todku. llepBeiii 3axkoH HproToHa.



[Mpuniun  otHocutenbHOCcTH [amuies, mnpeoOpa3zoBanus lamunes. @DyHaaMeHTaIbHBIE
B3auMoJIecTBUsI. BTopoil u TpeTuii 3akoHbl HploTOHA. 3aKOH BCEMUPHOTO TSATOTEHUS. 3aKOHBI
coxpaHeHHsI B MexaHuke. Vimmynbc. 3aKOH COXpaHEHUs U M3MEHEHHUs uMIynbca. PaboTa cui.
Momnocte. Mexannueckass sHeprusi. KuHeTuueckas W IOTEHUMANbHAsg SHEPrus. 3aKOH
COXpPaHEHMsSI MEXAaHMYECKONW »HHEpruvd. MOMEHT uMIyjibca. 3aKOH COXPAaHEHHS MOMEHTa
uMnyiabca. Mexanuka TBepaoro teina. MoMeHT cuibl. MomeHT unepiuu. Teopema IllTelinepa.
OcHOBHOE ypaBHEHHME IMHAMUKM BpAIIAaTEIbHOIO IBMKEHHS. MexaHuueckue KoyieOaHus U
BosiHbl. KoneGarenbHoe nBuxkeHue. Kunemarnka rapMoHudeckux KkojeOaHuid. MasTHUKU.
CBoOoOHBIE, 3aTyXarlollue U BBIHY)XJEHHbIE KojeOaHus. Pe3onaHc. MexaHMuYecKH€ BOJIHBI.
Buibl BosiH. 3ByKOBBIE BOJIHBI.

Moaexkyasipgass  ¢(u3nka H  TepMOAMHAMHUKA. MaKpOCKOIMYECKHE  CHUCTEMBI,
TEPMOJAVHAMUYECKUA U  MOJEKYJISIPHO-KMHETUUYECKUI METOAbl M3Y4YEHUST MaKpPOCHCTEM.
MonekynspHo-kuHetndeckast Teopusi. OcHoBHble nosokeHnss MKT. Macca u pa3mepsl MOJIEKYI.
Monens uaeansHoro raza. OcnoBHoe ypasHeHne MKT uneansnoro raza. Temneparypa. Teopema o
paBHOpACIIPEIEIICHUN 3HEPIUM 10 CTENEHSM CBOOO/BI. YpPaBHEHUE COCTOSHUS WIEAIbHOTO Ta3a.
W3onpoueccel. Pacnipenenenne MojeKkyn ra3a 1Mo CKOPOCTSM U MO0 3HAYEHUSM IMOTEHUUAIbHOU
sHeprun. TepmoauHamuka. OOpaTumble M HeoOpaTUMble Mpolecchl. BHyTpeHHss 3Heprus
TepMoauHaMH4ecKoi cuctembl. CriocoObl M3MEHEHHsI BHYTPEHHEH IHEepruu: Teruionepeaada u
coBepmieHne paboTel. IlepBoe Hawano TepMOIUHAMUKH. DHTpomwusa. BTopoe u Tperbe Hauana
TepMoauHamMuKu. OcHOBBI paboThl TermnoBbix ABuratenei. Lukn Kapuo.®a3oBbie paBHOBECHS U
npeBpamenus. [lonstus ¢aspl, (asoBoro mepexona, paBHoBecus ¢a3. Da3oBble NEPEXOabl
[IEPBOT0 U BTOPOro poja. PaBHoBecHe )KUAKOCTH U HACBIIEHHOr0 napa. BiaxxHocTs Bo3ayXa.

DJIeKTPOAMHAMHUKA.  DJIEKTPOCTATUKA. DJCKTPUYECKUNA 3apsi. 3aKOH COXpaHCHHS
3JEKTPUUECKOro 3apsaaa. 3akoH Kynona. DnekTpocratuueckoe nosie. HanpsykeHHOCTh M IOTEHIMAT
lekTpudeckoro mnoiisl. Ilpunmun cymepno3unmu. JIMDJIEKTPUKM TOJSIPHBIE W HETIOJIIPHBIE.
[Tonsipuzanmss  nudnekTpukoB. IIpOBOIHMKM B JJEKTPUYECKOM  MOJE.  DJINEKTPOEMKOCTb.
Konpencaropsl. DHeprust SIeKTPpUIECKOTo 1mouist. [I0CTOSHHBIN AJIEKTPUUYECKUI TOK. DIEKTPUUIESCKHIA
ToK. CHia TOKa, IUIOTHOCTh TOKAa. VICTOYHMKM TOKa, SJEKTPOABIIKYLIAs CWJIA, HAIMPSHKEHHUE.
ComnporuBnenre NpoBoAHUKOB. 3akoH Owma. IlpaBuna mnocneaoBaTenbHOTO M MapajuIEIbHOIO
COEIMHEHMsI MTPOBOHUKOB. PaboTa M MOIIHOCTH 3JIEKTPHUYECKOro Toka. 3akoH Jlxoyns — JleHna.
OJEeKTpUYEeCKU TOK B pa3IMYHbIX cpefax. MarHuTHOe mojie. DJIEeKTpPOMAarHuWTHas WHAYKIUS.
WNunykuns marautHoro nons. 3akoH brno-Casapa-Jlannaca. MarauTtHoe 1ose npsMoro npoBOJHHKA
¢ TOKOM U Kpyrosoro Toka. Cuna Jlopenna u cuna Amnepa. MarautHoe nosie B Bemiectse. [ nmnoresa
Awmnepa. Buapl MarHeTukoB. SIBj€HUE 2IEKTPOMArHUTHOM MHAYKUMH. 3akoH Dapaznes U npaBUIIO
Jlenna. CamMouHAYKIMSA. DHEPTUsi MarHUTHOTO TIOJISl. DJIEKTPOMArHUTHBIE KOJIEOAHHSI M BOJIHBI.
KoneOarenbHblii koHTYyp. CBOOOAHBIE, 3aTyXaloIIMe M BBIHYKICHHBIE 3JIEKTPOMAarHUTHBIE
konebanus. [lepeMeHHBIH DSIEKTpUYECKH TOK. AKTHBHOE, EMKOCTHOE M HWHAYKTUBHOE
COIIPOTHBIICHUE B LENU IEPEMEHHOr0 ToKa. 3akoH Owma JuIsl TOCNIENOBaTEbHOM Ienu
MIEPEMEHHOT0 TOKA. OJJEKTPOMAarHUTHBIE BOJHBL IlomepedHOCTh 3IEKTPOMAarHUTHBIX BOJIH.
CKOpOCTh pacnpoCTpaHEHMsI AEKTPOMarHuTHON BoaHOM. [Ikara 271eKTpOMarHUTHBIX BOJIH.

Onrruka. BonnoBas ontuka. MHTepdepennys cBeToBbIX BoJH. [IoHITHE O KOT€PEHTHOCTH.
Wntepdepennmonnas cxema lOnra. Konsia Hetorona. Iudpakius ceetoBsix BodH. [Ipuniun
l'otirenca-®Openensa. Hudpakmus Openens Ha orBepcetur. JudpakiuoHHas permierka.
Hucnepcus csera. [lonspusanus ceera. ['eomerpuueckas ontuka. ['eoMerpuueckas oNnTHKa Kak
MpEACNIbHBIA  CAydall BOJIHOBOW. 3aKOHBI TIE€OMETPUYECKOM ONTHUKU. 3epkana. JIMH3BL
[TocTpoenne n3o0pakeHus: B TOHKOM JuH3e. PopMynia TOHKON JHH3bI. OnTHdeckue mpudopsl.
KBanroBas onrtuka. TemnoBoe wuznydenue. Mojenb aOCOMIOTHO UYEPHOTO TeNa. 3aKOHBI
TEIJIOBOTO M3NydeHHs. YibTpaduoneroBas katactpoda. I'mnoreza Ilnanka. BuemrHwmit
dboTodnekTpuueckuii 3PGEeKT W ero 3aKOoHbl. YpaBHEHHWE OUWHINTEHHA JUIsi BHEITHETO
dorordpdexra. Dpdext Komnrona.

Pu3uka aroMa, aTOMHOIO fApPa M JJIEMEHTAPHBIX YaCTHIL. OJEMEHTHl KBaHTOBOH
¢uzuku. Mogens atoma Pesepdopaa. [locrynatsl bopa. BonHoBBIE CBOWCTBA YaCTHI BEIIECTBA.



I'umore3a ne bpoitns. CooTHomeHnue HeompeneneHnocte ['eitzendepra. BonnoBas (yHKmms.
KBanToBbie uncia u ux (U3HYECKUN CMBICT. MHOTO3JIEKTPOHHBIC aTOMBI. fnmepHas (u3uka.
ATOMHOE PO, €r0 COCTaB U OCHOBHBIC XapaKTePUCTHKHU. SnepHbie cuibl. Jedekr Maccel u
SHEPTUsl CBS3M szep. SIBIeHue pajlMOaKTUBHOCTH. 3aKOH PAJMOAKTHUBHOIO pacraja. SinepHsie
peakuuu U TepMOsAepHbId cuHTe3. Du3nka 3jeMeHTapHbIX vacTul. l[loHsATHE 35emMeHTapHON
yactuubl. Kitaccupukanus yactuu. [Tonsitue o kBapkax.

b1.0.12 HTH®OOPMATHUKA
IInanupyemMble pe3yJbTaThl 00y4eHHs 0 JUCHHUILINHE:

OIIK-3. CrocobeH NpPUMEHATh METOJbI IOMCKA, XPaHEHWs, OO0pabOTKH, aHamu3a u
npezcTaBieHus B TpedyemMoM Gopmare nHGOPMAIMH U3 PA3TIMYHBIX HICTOUHUKOB M 0a3 TaHHBIX,
co0uIro1as IpU 3TOM OCHOBHbIE TPeOOBAHUS NHPOPMALIMOHHON O€3011aCHOCTH.

OIIK-4. Cnoco0GeH MOHMMAaTh NPHUHLMIB PaOOTHl COBPEMEHHBIX HH(OPMAIIOHHBIX
TEXHOJIOTUI U UCIOJIb30BaTh UX JUIS peIeHHs 3a1a4 IpOeCCHOHAIbHOM 1€ TETbHOCTH.

Conep:xanue TMCUMILUITHHBI:

Auredpanyeckne cucrembl. JlekapToBo Ipou3BeneHue MHOXeCTB. COOTBETCTBHA U
orHomeHus. CriocoObl 3a/aHusi OMHAPHBIX COOTBETCTBHM W OTHOIICHHU (Tpad OWHApHOTO
OTHOILIEHHsI, MAaTPHUIlA OTHOILIEHUs, I'padMK OTHOLIEHHUs, popMyIia). Alredpandyeckue onepanum.

OcHoOBHBIE IOHATHSA TeOPHH IpadoB. MaTpHIbl CMEKXHOCTH U MHIIUJACHTHOCTH.

Onepanuu HaJl OTHOLLICHUSIMU M X CBOiicTBa (ceueHne, 00beMHEHNE, PA3HOCTb, JOTIOIHEHHE,
00paTHOE OTHOIICHHE, KOMITIO3UIIHS OTHOIICHHIA, TPAH3UTUBHOE 3aMBIKAHUE OTHOIIICHHS).

CpoiicTBa OTHOWeHHH (pedIeKCUBHOCTb, AaHTUPE(ICKCUBHOCTb, CHUMMETPUYHOCTb,
AHTUCUMMETPUYHOCTh, TPAH3UTHUBHOCTb, CBSI3HOCTb). IHBapMaHTHOCTH CBOMICTB OTHOILLIEHUI
OTHOCUTEJIbHO omepanuii Ha/l oTHomeHUsIMU. CBoMcTBAa OMHAPHBIX aNredpandyecKux Ooneparui.

OTHouleHne IKBUBAJTEHTHOCTH. Kiaccel sxBuBaneHTHOCTH. DakTop-MHOKecTBO M /o
MHOXkecTBa M mo oTHomeHuto . Teopema O CBS3M OTHOLICHUH SKBHBAJEHTHOCTU C (akTOp-
MHO’KECTBaMHU.

OtHomenne mopsiaka. CTporuil NmopsIoOK, HECTPOTMH MOPSANOK, JMHEWHBIM MHOPAIOK.
Yops10ueHHOE MHOXECTBO, CPABHHMBbIE AJIEMEHTbI, HAUMEHbIIUI (HauOOJBILINII) 3JEMEHT,
MUHUMAaNbHBIN (MaKCUMaIbHBIN) 2eMeHT. J{uarpammer Xacce.

HN3omopdusm anaredpamveckux cucreM. Teopema O CTPYKType YHOPSAOYEHHOIO
MHOXkecTBa (Bcsikoe HecTporo ynopsgoueHHOE MHOXKECTBO X M30MOpPGHO HEKOTOPOH cucteme
MOJIMHO’KECTB MHOKECTBA X, HECTPOT'O YIOPSA0YEHHON OTHOIIEHUEM BKIIIOUECHHS).

Auaroputmsl. HTynTHBHOE noHsTHE anroputMma. McnomHurenu anroputmos. CBolicTBa
ITOPUTMOB: TUCKPETHOCTb, TOYHOCTD, AETEPMUHUPOBAHHOCTD, PE3YIbTATUBHOCThH, MACCOBOCTb.

Ba3oBble anropurMuyeckue CTPYKTYPbI: CTPYKTypa CJI€10BaHUsl, CTPYKTypa BETBIICHUS
(mosHas M HEMOJHas), CTPYKTypa TIOBTOpPEHMsI (C TMPEAyCIOBHEM, C IOCTYCIOBHEM, C
napameTpoM). Teopema boiima-Axonunn.

®opmasibHOE ompeAeIeHHe ANropuTMa. MamMHa C HEOrpaHMYEHHBIMU PErucTpamu
(MHP). Tesuc Uepua. [Ipocreiiue nporpammsl Ha MHP.

A3biku onucaHusi aaropurmoB. CroBecHas 3amucCh alropuTMoB. I'paduueckas 3amuch
anroputMoB. HaGop cuMBOIIOB /7151 6JI0K-CXEM.

IlceBroKoOa — SA3BIK NS 3aMUCH adropuTMoB. OOmuit BUJ 3anucu anroputma. OCHOBHBIE
TUMBl JTaHHBIX (1leJble, BEUIECTBEHHbIE, JIMTEPHbIE M JIorHMyeckue, Mmaccubl). Komanna
BeTBieHUs. Komanna Bei6opa. Koman sl TOBTOpEHMS.

IMoanporpammel (mpoueaypsl) U pyHKIINUU, OTIpeIeTsieMble IOJIb30BATEIEM.

Pa3pa0oTka anropuTMOB Ha OCHOBE CTPYKTYPHOI'O M 00beKTHO-OPHEHTHPOBAHHOIO IOAXO0/1A.

IIpousBoaHbIe CTPYKTYPHI JAHHBIX U UX MoJeaupoBanue. Crek. Peanuzanus creka Ha
6a3e maccuBa. [Iporpamma aHann3a NpaBHUIIBHOCTH PACCTAaHOBKH CKOOOK.

Ouepenb. Monens ouepenu Ha 6a3e maccuBa. Jlex.

IIporpaMmmupoBaHue nepedopa BApUAHTOB, IEpeOOp € BO3BPATOM, METO/T BETBEW U TPAHMILI.

3agaun Ha reorpauueckoii kapre. 3ajada o caMOM OOJIBIIOM OCTpOBe. 3ajada o



KOJIMYECTBE OCTPOBOB. 3aj1aua 0 4ucie xxurenei. 3aaaqa o namoe.

Kparuyaiimuii mapmpyT Ha reorpaduyeckoii kapre. 3a1a4a 0 CTpPOUTEIBCTBE MOPCKOTO
nopra. 3aj1aya o KparyauiieM MyTH MEX1y OCTPOBAMHU.

3ajgaum Ha IAXMAaTHO# J0cKe. 3a7a4a 0 BockMu ¢ep3sx. Typ koHs. 3amadya 00 amMa3oHKax.

I'padgbl kak o0bekThl 00padoTku uHpopmaumu. IlpencraBnenue rpada B Buze
CTPYKTYpbl ~JaHHBIX. Marpuiia HHIUASHTHOCTH OpHEHTUpOBaHHOrO Trpada. Marpuna
cmexxHoctH. [lonck B rpade B mupuny. [Touck B rpade B ryOuny.

Oo6xon sadupunta. [1yre B mabupunte. [lonck kpaTdaiiiiero myTy B JaOUPUHTE.

[epeBbsi. [[BonyHbIE IEPEBBS NTOUCKA.

Cmuckn. IlpencraBieHne CTEKOB M ouepened € NOMOLIBI CHUCKOB. Llukianmueckue
cniucku. [Ipencrasienue rpada ¢ moMOIIbI0 CIIUCKOB WHITUACHTHOCTH.

b1.0.13 BBEJAEHHUE B ITPO®ECCHUIO
IInanupyemsble pe3yJbTaThl 00y4eHHs MO0 JTUCHHUILINHE:

OIIK-1. CnocobeH ucnonb30BaTh MOJOKEHUS, 3aKOHbI M1 METOJIbl €CTECTBEHHBIX HAayK U
MaTEMaTHKH JJIsl pELICHMS 3a/1a4 MH)KEHEPHOU JESITEIbHOCTH.

OIIK-3. CriocoOeH MpUMEHSATh METOMABI IOWCKA, XpaHCHHs, OOpabOTKH, aHamM3a W
npezcTaBieHus B TpedyeMoM dopmare nH(GOPMALMU U3 Pa3IMYHBIX HICTOYHUKOB U 0a3 JaHHBIX,
coOroast Mpu 3TOM OCHOBHBIE TpeOOBaHMSI UHPOPMALIMOHHOM 6€3011aCHOCTH.

OIIK-4. Cnoco0GeH MMOHMMAaTh MNPUHLUIBI PabOThl COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTHI U UCII0JIb30BaTh UX JUISl pEIICHUs 3a]1a4 Po(ecCrOHaIbHOMN 1€ TEIbHOCTH.

CoaepsxkaHue JUCHHUILINHBI:

XapakrepucTuka npogeccHOHAIBHON JeATeJbHOCTH OakajnaBpa B 00JacTH
paguorexHuku. OOmacti, O0OBEKTHI M  BHJBl  NPO(GECCHOHATBHONH  JEATEIBHOCTH.
[TpodeccnonanpHble KOMIIETEHIMH BRITYCKHUKA. [IpodeccronanbHbie cCTaHaapThI.

JTanbl pa3sBUTHA paauoTexHHWKU. TuIOBBIe yCTpoiicTBa B paguMoOTexXHMKe. lcmopus
uzobpemenusi  paouo. Teopust dnekTpoMarHuTHOro nomsa. CKOpPOCTb — pacnpOCTpaHEHHs
ANIEKTPOMAarHUTHOM SHepruv. MammHHelii  paauotenerpad. BuOparop Iepma.  Korepep.
N3o0perennss A.C. IlonoBa, I. Mapkonun u H. Tecnbl. McTopuyeckue natel 3pbl paaloCBS3H.
JletekTopHbIN MpueMHUK. OCHOBONONONCHUKY Meopuu paouocesasu. Pa3nensl Teopun pajuocBsi3u
XX Beka: TeopHsl CUTHAJIOB, CIIEKTPAIbHBIM aHAIN3, TEOPUsS MOIYJISIIMU, TEOPUS aHAJTMTUYECKOTO
CUTHaJla M TeopeMa OTCYETOB; CTATUCTUYECKAs paJUOTEXHHKA; TEOPHUs NOTCHUUAIbHON
nomMexoycroitunBocty; Teopusi uHpopmanuu. Bxmag B. A. KorempnukoBa u Kioma OnByna
[IleHHOHOHa B TEOPHUIO CBSIBU. OneKmpomazHumHvle 60aHbl 6 paduomexnuxe. Teopus
pacrpocTpaHeHHsl  AJIEKTPOMAarHUTHBIX ~ BOJH.  YpaBHeHHs MakcBemia.  CocraBisroiye
ANIEKTPOMArHUTHOM BOJHBL YcTpoiictBa dopmuposanus OMB. IMomspuzamms OMB. IMapamerpst
DJIEKTPOMArHUTHOW BOJHBL. JlManasoHsl JAIWH BOJIH B PagMOTEXHUKE. Tunosvie ycmpoiicmea 6
paouomexHuke.  YCTpOWCTBA DJEKTPUYECKOTO MUTAHMSA: TaJbBaHUYECKHE OJIEMEHTHl U
aKKyMYJISITOPBI, TpeoOpa3oBaTeNii U CTaOMIM3aTOPbl HANpSKEHUs, T€HepaTopbl, MOAYISTOPHI U
YCUIIUTENN CUTHAJIOB. DJIEKTPHUECKUE CXEMBI THITOBBIX YCTPOMCTB pajMOTeXHUKU. HMccredosarue
Munoewix ycmpoiicms paouomexruxu. VI3mepenus snekrpudecku BennuuH. Exuauiest cuctemsr CU
B paauousMmepeHusix. KoMOMHHMpPOBAaHHBIM H3MEpHUTENBHBIE TMPUOOP aMIIEPBOJILTOMMETD U
ociuuiorpad. TexHUuYecKHe XapaKTEepUCTUKH  PAJUOTEXHUYECKUX yCTpoucTB. 3mepenue
TEXHUUYECKMX  XapaKTEpUCTUK  YCTPOMCTB  dyieKTponuTaHus. MccnenoBaHue — reHeparopa
FapMOHMYECKUX CUTHAJIOB U YCUJIMTEIIS 3ByKOBOW YacTOTHI.

PaguodnekTpoHHBIe CHCTEMBI W KOMILIEKCbI. VcTopus pa3BUTUS pPaJMOTEXHHUKH.
WcTopust pa3BUTHS pailodIEKTPOHHBIX CHUCTEM. PaauooKallMOHHBIE M PaJMOHABUTALIMOHHBIE
CUCTEMBbl M KOMIUIEKCHL. [Ipunyunel paduonokayuu. Omanvl pazeumus paouoIoKaAYUOHHBIX
cucmem. OCHOBHBIE TOHSTHUS, ONpEAENEHUS U 3ajaud paauosiokauuu. Ounyeckue sBiIEHUS,
UCHOJIb3yEMBIE B paauojokanmuu. Buasl  paguonokanuu. OCHOBHbIE — TEXHMUYECKHE
XapaKTEPUCTUKH PAAUOJIOKALIMOHHBIX cUcTeM. OCHOBHbIE YCmpoUucmea paouomexHU4ecKux CUCeM.
VYerpolictBa  snekTpormTanya.  PopMHUpOBaTEM  PAAMOTEXHUYECKMX CHTHAJIOB. YCWIATEIU U



npeoOpa3oBaTey CUTHATIOB. MOIYISATOPBI CUTHAIOB. Memoobl Mamemamuyeckozo Mooeaupoeansl
6 paouomexnuke. ba3oBble METOJbl aHAIN3a, MOAU(DUKALUN U INPUMEHEHUS MaTeMaTHYECKHX
MOJIENEN B paguoTexXHUKe. MeTo1bl MOJIEIMPOBAHUS B PaIUOTEXHUKE. Hcciedosanue munogvix
PAOUONIOKAYUOHHBIX — CUSHATI08 MemoooM Modenupoganus. VIHCTpyMEeHTaJIbHbIE CpeACTBa
MaTEMaTHYeCKOro0 MOJEIMPOBAaHUS B paauosiokauuu. Jcnonp3oBaHMe MaTeMaTHYECKUX
MojJesnel s YriayOJIeHHOrO0 MHOHMMaHMs —(U3MYECKMX IIPOLIECCOB  MPOTEKAIOIUX B
paaMOTEXHUYECKUX YyCTpoicTBax. lccinenoBaHue TUIOBBIX PAJMOJIOKALIMOHHBIX CHUTHAJIOB
METOZOM MAaTeMaTHMYeCKOro MOJEIMPOBAaHUS BO BPEMEHHOM M 4YacTOTHOM o00jacTsx.
MaremaTrueckasi MoJelb ObICTporo mnpeoOpazoBanust dypre ans mepexoja OT BpPEeMEHHOU
(GopMBbI IIPEACTaBICHUS CUTHAJIOB K YaCTOTHOM U 00paTHO.

IIporpaMMHBIE  KOMILUIEKCHI  HMCCJIeI0BAHHUSI  PAaJMOJIEKTPOHHBIX CXeM H
KOMIIOHEHTOB. COBpEMEHHBIC HMHTEPAKTUBHBIE IPOrPAaMMHBIE KOMIUIEKCHI MOJEIMPOBAHUS
nporecca  (QYHKIIMOHUPOBAHUA  PAAUOTEXHUUYECKMX  YCTPOMCTB M HUX  KOMIIOHEHTOB.
CoBpeMeHHbIE CpEJCTBa aBTOMAaTH3allMM pa3pabOTKM UM BBIIOJIHEHUS KOHCTPYKTOPCKOMN
JNOKYMEHTAluU. Omansl paszeumus d1eMeHmHou 0a3zvl 6 paoduomexHuxe. ITalbl Pa3BUTUS
JIEMEHTHOM 0a3pl B paguoTexHuke. llaccuBHBIE KOMIIOHEHTBHI. JEKTPOHHBIE JIAMIIBL.
Tpansucropsl. HMHTerpansHele cxempl. QOYHKIHMOHAIBHBIE Y3JIbI MHUKPOIEKTPOHHMKHU. Hano
TEXHOJIOTUM B pajuOTeXHUKe. Hccredosanue munogulx I1eKMPOHHLIX KOMNOHEHMOS.
[IpoBeneHne TEOPETUUECKUX M JKCHEPUMEHTAIbHBIX HMCCIEAOBAHUNA THUIIOBBIX 3JEKTPOHHBIX
KOMIIOHEHTOB DPaJMO3JIEKTPOHUKH C MPUMEHEHHEM 3HAaHUM M3 00JacTH eCTeCTBEHHOHAYYHBIX
IUCUUIUIAH. Hccnedosanue munogvix 21eKmpoHHbIX cXxem. MonenupoBaHue W yriIyOJeHHOE
u3yuyeHue (U3NYECKUX IPOLECCOB IMPOTEKAIOIIMX B THUIIOBBIX YCTPOHCTBAX paJMOTEXHUKH.
llepcnekmusnvle ~ mendenyuu  pazgumus — paouomexuuku.  Pa3BuTHE  TEXHOJOTUH
kopnycupoBanusa. Cucremsl Ha kpucramie. Cucremsl B kopnyce. 3D-unrerpanus. Iledatnsie
IlaThl CO BCTPOEHHBIMH KOMIOHEHTaMH. Mukpoanekrpomexanndyeckue cuctembl (MOMC).
Opranunydeckast ¥ ne4aTHas JIEKTPOHHUKA.

OcHOBBI HayYHOWH W WHHOBALMOHHON JeATEJIbHOCTH B paauoTrexHuke. OCHOBHbIE
noHsTHA U onpeaenenus. [lopsanok Bemonnenus u stansl HUP. Tlopsinok BeinonHeHus U 3Tansl
OKP. Cranmaptusamuss u  jgokyMmeHtanbHoe obecneuenne HHOKP. UMsrorosnenue
(TpOU3BOACTBO) U3ACTUH.

B1.0.14 JUHEAHAS AJITEBPA
IInanupyemMble pe3ybTaThl 00yUeHHs 0 JUCHHUILINHE:

OIIK-1. Cnoco0eH UCMONIb30BaTh MOJOXKEHHUS, 3aKOHBl U METOJIbl €CTECTBEHHBIX HAYK U

MaTeMaTHUKH JIJIs1 peLIeHMs 3a/1a4 MH)KEHEPHOM J1eITeIbHOCTH.
Conepxanue IMCUMILIAHBI:

Teopusi maTpuu 1 onpeneauteneil. Matpuisl u neiictBust Hax HAMUA. CBOMCTBA CyMMBI
MaTpHIl, IPOU3BEACHUS MaTPHIIBI HAa YHMCII0, Tpou3BeaeHus Marpuil. IlepecranoBku. Teopema 00
M3MEHEHWU YETHOCTH TMEpPEeCTaHOBKH MNpu TpaHcrno3uuuu. lloactaHoBka. YTBep:klIeHUE O
COXpaHEHMH YETHOCTH IOJCTAHOBKH P pa3IMuHbIX €€ 3anucsax. OnpeneneHue onpeneanTens.
CaoiicTBa omnpexaenutend. Teopema 0 pas3oKeHUU ONpEAENUTeNs Mo cTpoke (crondiy). Panr
matpuilbl. basucuelii MuHOp. TeopeMa O CyliecTBOBaHUM OOPAaTHOW MaTpHIIbL. Y TBEPXKIEHUS O
€MHCTBEHHOCTH MAaTpHUIlbl, OO0Najgaronieil CBOMCTBOM €IWHUYHOM H O €JUHCTBEHHOCTH
00paTHOW MaTpHIIbI.

Cucrembl JMHeHHBbIX ypaBHeHMil. CHCTEMbl JIMHEWHBIX YpaBHEHUU. DieMEHTapHbIE
npeoOpa3oBaHusl JUHEWHOW cucTeMbl. MeToabl pelleHHs JIMHEHHBIX CHUCTEM C HEHYJIEBBIM
rnaBHeIM onpenenutenemM. Popmynsl Kpamepa. Teopema 0 CyliecTBOBaHMH HEHYJIEBOIO
pelIeHHs OIHOPOIHON JIMHEHHON CHCTEMBI B Cllyyae, KOTJa KOJMYECTBO HEM3BECTHBIX OOJIbIIIE
KOJIMUeCTBa ypaBHeHUH. Apudmernyeckoe N-MepHOE BEKTOPHOE MpocTpaHCTBO. Kpurepuit
JTUHEHHON 3aBUCHMOCTHU. Y TBEPXKACHHUE O TUHEHHON 3aBUCIMOCTH CHUCTEMBI SJIEMEHTOB (13 R™),
coAepKallell JMHEWHO 3aBHCUMBIE HJIEMEHTHI. YTBEPXKICHUE O JMHEWHOW 3aBUCUMOCTH



cucteMbl K aemMeHToB (13 R™) B cirydae, Korja Bce OHH JIMHEHHO BBIPAKAIOTCS Yepe3 CUCTEMY
u3 r snmemeHToB (I < k). Teopema o panre marpuiibl. Teopema Kponekepa—Kanesmm.

JInneiinbie npocTpancTBa. OnpenesneHre 1 CBONCTBA JIMHEWHOTO IPOCTpaHcTBa. YeTripe
yTBepxkaAeHuss o Oasuce. TeopemMa O HEBBIPOKICHHOCTH MAaTpULbl mepexona. Teopema 00
U3MEHEHUH KOOpJAMHAT DJJEeMEHTa TMpH Tepexone K HoBoMy Oasucy. JluneiiHble
noanpoctpanctea. Kputepuii mnoampoctpaHcTtBa. JluHeiiHas o00ojiouka 3JEMEHTOB Kak
noanpocrpancTBo.  Ilepeceuenne  moanpocTpaHcTB — Kak — moampocrpaHcTtBo. Cymma
MOANPOCTPAHCTB KAK MOANPOCTPAHCTBO. JIMHEHHOE NpPOCTPaHCTBO Kak MmpsMas Ccymma
MOAIPOCTPaHCTB. JInHelHbIl onepaTop. HaxoxaeHue KoOpAHHAT 3JIEMEHTA MO JIEUCTBUEM HA
HEro JIMHEWHOro orepartopa. VM3MeHeHue MaTpulbl JIMHEMHOrO oOIleparopa MpU IMEpexone K
HOBOMY Oasmcy. /JleiicTBus ¢ JMHEHHBIMH omnepaTopaMyd. Marpuibl CyMMBI JIMHEHHBIX
ONEPATOPOB, MPOMU3BENCHUS JIMHEWHOIO OINeparopa Ha 4YHUCIO, NPOU3BEACHUS JMHEHHBIX
omepatopoB. O0pa3, pasr, sapo, AedekT IuHeiiHoro omepartopa. Kpurepwii coOCTBEHHOTO
3HAYEHHUS JIMHEWHOro oreparopa. MHOXKECTBO BCEX COOCTBEHHBIX BEKTOPOB, OTBEYAIOIIMX
OJIHOMY COOCTBEHHOMY 3HAYCHHUIO KaK IMOAMPOCTPAHCTBO. Teopema o TUHEHHOW He3aBUCUMOCTH
COOCTBEHHBIX BEKTOPOB, OTBEYAIOIINX PA3IMYHBIM COOCTBEHHBIM 3HAUCHUSIM.

EBkiauaoBsl npocrpancrBa. CkansipHOe NPOU3BEACHHUE B 1EUCTBUTEIBHOM EBKINI0BOM
npoctpanctBe. HepaBencrBo Komm-bynsikoBckoro. Hopma B EBkmMmoBoM mpocTpaHcTBe. YTou
MEXIy JJIEMEHTaMH. YTBEP)KICHHE O TOM, YTO OPTOHOPMHPOBAHHBIA 0a3uC SBISIETCS OA3UCOM.
CkansipHoe Tmpou3BeieHHE B OPTOHOPMHUpOBaHHOM ©Oasuce. Ilporecc opToroHammMzanuu.
OproroHainbHOE JIOMOJIHEHUE NOANPOCTPAHCTBA KaK MOIPOCTPAHCTBO. EBKINIOBO MPOCTPaHCTBO
Kak MpsiMasi CyMMa CBOETO MOJAMPOCTPAHCTBA U OPTOTOHAIBLHOTO JIOTIOJHEHUS K HeMy. Teopema 00
n3oMopdHOCTH  EBKIIMIOBBIX TPOCTPAHCTB OJHOM pasMepHOCTH. CKaIspHOE MPOHM3BEICHHE B
KOMIUIEKCHOM EBKJIMIOBOM IpocTpaHcTBe U ero cBoicTBa. HepaBenctBo Komm—byHsKOBCKoOro B
KOMIUIEKCHOM EBKJIMIOBOM MPOCTpPaHCTBE. JIMHEHHOE MPOCTPAHCTBO ONEPATOPOB. Y TBEPKICHUE O
TOM, YTO B CIy4ae B3aUMHO OJHO3HAYHOIO OIEparopa JIF0OOH 3EeMEHT MpPOCTPAHCTBA SIBIISETCS
0o0pa3oM HEKOTOporo sjeMeHTta. Kpurepuil cyiiecTBOBaHHs OOpaTHOTO oreparopa (B3anMHas
OJJHO3HA4YHOCTb). Kpurepuii Toro, 4ro sapo omeparopa COCTOUT TOJIBKO U3 HYJIEBOTO 3JIEMEHTa
(B3aMMHasi OJTHO3HAYHOCTh omeparopa). Kpurepuii Toro, 4ro sapo onepaTtopa COCTOMT TOJIBKO U3
HYJIEBOTO 3JIEMEHTa (JMHEHHOe IpPOCTPaHCTBO sBIsETCs o0pa3oM omeparopa). Pa3mepHocTb
MPOCTPAaHCTBA KaK CyMMa pa3MepHOCTEN sijipa 1 o0pasa.

b1.0.15 AHAJIMTUYECKASA TEOMETPUA
IInanupyemsble pe3yJbTaThl 00y4eHHs O TUCHHUILINHE:

OIIK-1. CnocobeH ucnonb30BaTh MOJOKEHUS, 3aKOHBI U1 METOJIbl €CTECTBEHHBIX HAayK U

MaTE€MaTUKH I PELICHUS 3a1a4 UH)KCHEPHOH JCATEIIBHOCTH.
Conep:xaHue TMCUMILUTHHBI:

BekrTopsbl. Bekropel. JIuHeliHble omepauuu Hax BeKTOpaMH. JIMHeNHas 3aBUCHMOCTH
cuctembl BekTopoB. KomnuHeapHble W KOMIUIaHapHble BeKTOpbl. basuc. AddunHbIE
KoopauHaThl. CKaJasipHOE, BEKTOPHOE U CMEIIAHHOE ITPOU3BEACHUS BEKTOPOB.

Cucrembl KOOpPAMHAT. JIeKapTOBBI CHUCTEMBbl KOOPAMHAT Ha MPSMO, MJIOCKOCTH U B
npoctpanctBe. Dopmyssl npeobpazoBaHus KoopauHaT. IIpeoOpa3oBaHue mNpsIMOYroJIbHOM
JIEKApPTOBOM CHUCTEMBI KOOPJIMHAT HA IUIOCKOCTH M B IpocTpaHcTBe. [lonsipHbIE KOOpAMHATHI.
YpaBHEHME JIMHUHU Ha IJIOCKOCTH U YPABHEHUE ITIOBEPXHOCTU B IIPOCTPAHCTBE.

IIpsimble miockoctu. Ilpsamas Ha mmockocTu. PasnuuHble BUIBI ypaBHEHUS NMPSAMOM HA
IJIOCKOCTH. B3auMHOE pacroioKeHUe NMpsAMbIX Ha NI0CKOCTH. IIydok npsMbeix PaccrosiHue ot
TOYKM JO0 MNpAMOW. Yroin Mexnay npsaMbIMA. [lmockocTs. PasznnuHbple BUABI ypaBHEHUS
IIJIOCKOCTH. B3anMHOE pacIonokeHue IIOCKOCTEW B MPOCTPaHCTBE. PaccTosHME OT TOYKU 0
IJIOCKOCTH. YTOJI MEXAY IUIOCKOCTSIMH. Pa3nuyHble BUIIBI YpaBHEHUs MPSIMOW B MIPOCTPAHCTBE.
B3anMHOe pacnosnoxeHue MNpsAMBIX B IPOCTPaHCTBE. B3auMHOE pacnosioKeHUEe MpsSMON U
IUIOCKOCTH. PaccTosiHue OT TOYKH [0 MIIOCKOCTH, PACCTOSHUE MEXY NPSMBIMHU B IIPOCTPAHCTBE,
YTOJI MEXAY IPSIMBIMH, YIOJI MEXAY IMPSAMOM U IUIOCKOCTBIO.



JIMHUHU U OBEPXHOCTH BTOPOro MOPS/IKA. DIUTUIIC, TUiepOoia u mapadosna, KAHOHIHYECKHE
ypaBHeHus U cBoiicTBa. KacarenbHble K asmurcy, runepbone u napadose. YpaBHEHHUS dJUIMICA U
TUIEpOOITBl B MOJSIPHBIX KoopauHarax. Knaccudukanuys THHANA BTOPOTO MOPSIKA HA TIOCKOCTH.
Ommncoun. ['mmepbomonnel. Konyc n numuaapsel. [IpsimonrHeliHbIe 00pa3yromye MoBEpXHOCTEH
BTOpOTO Topsiika. Knaccudukaims moBepxXHOCTEH BTOPOTO MOPSIIKA.

b1.0.16 JU®PEPEHIINAJIbHBIE YPABHEHU S
I[InanupyemMble pe3yJbTaThl 00yUeHHs 10 TUCHHUILINHE:

OIIK-1. CnocobeH ucnonb30BaTh MOJOKEHUS, 3aKOHbI M1 METOJIbl €CTECTBEHHBIX HAayK U

MaTeMaTHUKH JIJIs1 pelIeHUs 3a/1a4 MHKEHEPHOH J1eITeIbHOCTH.
Copep:xaHue IMCHUILINHBI:

OO0bikHOBeHHbIe U depeHnHATbHbIE YPaBHeHUsI MepBoro mnopsaka. Ilonstue
muddepeHranbHOro ypasHeHus. Ilopsiiok u perenne oObIKHOBEHHOTO U (epeHInanIbHOTO
ypaBHeHHUd. 3anayd, NpuBoisAlme K auddepeHInanbHbIM ypaBHeHUsM. 3amgadya Komm u
teopema Komm-Ilukapa (o cCymiecTBOBaHMM M €IMHCTBEHHOCTH PEIICHUS) IJIsi YpaBHEHUS

dy _ f(x,y)- [loHATHSA o01Iero, 4acTHOTO U 0coboro pemeHuid AUQGPepeHINATHHOTO YPAaBHEHHS.
dx ’

[eomeTpryeckoe UCTONKOBaHKE MU(PEpEeHIManbHOro ypapHenus 9y _ f(x,y) U €ro PELICHHMIA.
dx '

JuddepennmanbHoe ypaBHEHHE IEPBOrO IMOpsSAKa B CUMMETpUYHON Qopme. JluHeitHble
muddepeHMaIbHble YpaBHEHHMsI MEpBOro mnopsaka. YpaBHeHus bepHymnn u  Pukkaru.
HuddepeHnnanpaple ypaBHEHHS TIEpBOTO TOPSAKA C  Pa3ACISIOIIAMUCS TEPEMEHHBIMH.
JuddepenunanbHoe ypaBHEHHE IEPBOrO IMOPAAKA, OAHOPOAHOE OTHOCHTEIbHO X U Y.
YpaBHeHUS B MOJNHBIX MU depeHnnanax. MHTerpupyronmii MHOKUTEb.

JAudPepenuunaibubie ypaBHEeHH EPBOro NOPAAKA, He pa3pelleHHbIe OTHOCHUTEIbHO
NPOU3BOIHOMH. MeTobl HHTErpUpOoBaHus MuddepeHINaIbHbIX ypaBHeHUH Buaa F(x,y,y')=0.
VpaBuenus Jlarpamxka u Kiepo. CocraBnenue nud¢epeHIanbHOro ypaBHEHHs IEpBOro
NOpsJKa MO ero 00IeMy HHTEerpay.

ITonsiTue 00 yCcTOWYMBOCTH pelleHMH ypaBHEHUs %: F(xy) " Teopema HenpepbIBHON

X

3aBUCHMOCTH PEIICHUN YpAaBHEHUS OT HAYAJIBHBIX yCIOBUHU. [IOHATHE YyCTOMYMBOCTH peIIEHUMN
ypaBHenus y'= f(x,y). IIpumepsl.

OO0bikHOBeHHbIe TU(epeHINANbHbIE YPABHEHNS BbIcIIero nopsiaka. 3agaya Kommu u
teopema Komm-Ilukapa mis auddepeHunanbHplx ypaBHEHMH Bbicuiero mnopsiaka. [loHsaTus
00LIEero ¥ 4acTHOTO pelieHni audQepeHnanbHOro ypaBHeHHs BbICIIEero nopsaka. Hekoropsie
Kjacchl U (GepeHIalbHBIX yYpaBHEHUH BBICHIETO MOPSAJKA, JOMYCKAIOUIMe IOHWKEHHE
HOpsI/IKA.

JIuHelinble ypaBHeHHUs BbICIIUX NMOpsiAkoB. [loHsTre nuHelHoro auddepeHnnanbHOro
ypaBHeHusl BeIciiero nopsaka. Teopema Komm-IIukapa s JTMHEMHBIX ypaBHEHUH BBICHIETO
nopsaka. [loctpoenue oOmiero pemeHus Ui JUHEHHBIX OAHOPOAHBIX ypaBHeHHMU. CTpyKTypa
o0lIero peuieHusl JIMHEHHBIX HEOJHOPOAHBIX AuddepeHnnanbHbIX ypaBHEeHHN. OTbICKaHUE
YaCTHOT'O PELICHUsS JIMHEWHOIO0 YpaBHEHHUS METOJOM BapHalUU IPOU3BOJBHBIX ITOCTOSHHBIX.
JluneiHble OAHOPOJHBIE YPABHEHMSI C MOCTOSHHBIMH KO3 (duLreHTaMHu. XapaKTepuCTHUIEeCKOe
ypaBHeHue. Iloctpoenue oOmiero pemieHus. JIMHelHble HEOAHOPOJHBIE YPaBHEHUS C
MOCTOSIHHBIMU KO3 dunimeHTamMu. Y paBHeHHe Dilnepa.

HopMmaisbuble cucrembl auddepeHunanbHbIX ypaBHeHuil. HopMmanpHas cucrema
nuddepernmanbHbIX ypaBHeHn. 3agada Komu u Teopema Kommu-Ilukapa o cyiecTBoBaHUH H
€IMHCTBEHHOCTH pemieHus. Cpenenue aud@epeHINaIbHbIX ypaBHEHUH N-ro MOpsIKa K
HOpMaJIbHOU cucteme quddepeHIranbHbIX ypaBHEHUH.

Cucrembl JMHEHHBIX IMpPepeHIHATBHBIX ypaBHeHMil. Cuctembl JUHEHHBIX
OJTHOPOJHBIX IU(epeHINaTbHbIX ypaBHEHUH NepBoro nopsaka. dyHnameHtanbHas cucreMa
pemennii. ®Popmyna Octporpaackoro-JInyBmwmuist. CTpyKTypa OOIIEro pemeHus CHCTEMBI
JUHEHWHBIX HEOTHOPOAHBIX nuddepeHImanbHbIX ypaBHeHH. Meton Jlarpamka. MaTpudHbIi



METOJ HWHTETPUPOBAHUS JIMHEHHBIX cHUcTeM aupdepeHInanbHbIX ypaBHEeHHH. CHCTeMbl
JUHEHHBIX — AudQepeHnuanbHbIX  ypaBHEHH  HEpBOro  MOpsiAka € MOCTOSHHBIMU
ko unuentamu. Meron Ditnepa.

O0mue cBoOiicTBA pelleHUH W TEOPUHA YCTOMYMBOCTH /JIsi HOPMAJBHBIX CHCTEM
aupdepeHIHANBHBIX ypaBHeHMH. HenpeppiBHas 3aBUCHMOCTb pEIIEHUN OT HAYaJIbHBIX
ycinoBuil M mapametpoB. [lepBble HHTerpanbl HOpMalbHOM cucTeMbl U depeHanIbHbIX
ypaBHeHmid. CummerpuyHast ¢opma cucteM auddepeHnnanbHbpIX ypaBHEHUH. ABTOHOMHBIC
cucreMbl guddepeHnuanbabX ypaBHeHui. [lonatue ycrounBoctu no JlsmyHoy. [Ipocreiimme
THUIIBI TOYEK TOKOS JJIs1 CHCTEMBI IBYX JTMHEWHBIX OJHOPOAHBIX Ar(epeHInanbHbIX ypaBHEHUH
C TOCTOSHHBIMU Kodddunuentamu. MccnenoBaHue YCTOWYMBOCTH PEIICHUH C MOMOIIBIO
¢ynkunit JIsmynosa. MccnenoBanue Ha YCTOHYUBOCTD IO MIEPBOMY HPUOIMKEHUIO.

BF1.0.17 TEOPUA BEPOATHOCTEN U MATEMATHUYECKASI CTATUCTHKA
IInanupyemsble pe3yJbTaThl 00y4eHHs MO0 JTUCHHUILINHE:

OIIK-1. CnocobeH ucrosnb30BaTh MOJIOXKEHUS, 3aKOHBI M METO/Ibl €CTECTBEHHBIX HAYK U
MaTEMaTHKH JJIsl pELICHMS 3a/1a4 MH)KEHEPHOU JESITEIbHOCTH.

OIIK-2. CnocobeH caMOCTOSATENFHO MPOBOAUTH SKCIIEPUMEHTAIbHBIC HCCICIOBAHUS U
UCIIO0JIb30BaTh OCHOBHBIE IPUEMBbI 00Pa0OTKHU U MPEJICTABICHHS ITOJy4YCHHbBIX JaHHBIX.

Conep:xanue TMCUMILUIUHBI:

Beenenne. lcTopuss BO3HHUKHOBEHUSI TEOpPUM BEPOATHOCTEM M MaTeMaTUYECKOU
cTtaTucTUKU. lIpenmer u 1enb TEOpuM BEpPOATHOCTEH M MaTeMAaTU4YecKOW CTaTUCTUKU. CBs3b
TEOPUU BEPOATHOCTEW U MAaTEMATUYECKON CTATUCTUKYU C IPYTMMH MaTeMaTUYECKUMH HayKaMu.

Cayuaiinble coObiTusl. ConywaiiHble coObiTHS, HMX Kilaccuukanus. JlelictBus Hax
coObiTusimu.  Anrebpa coObiTuii.  (TeopeTHko-MHOXKECTBEHHass TpakToBka). CBOICTBO
CTaTUCTUYECKOM  YCTOMYMBOCTM OTHOCHTEIBHOW 4YacTOThl coObITusA. CTaTtucTtuieckoe
omnpezneneHue  BeposTHocTH.  Kilaccmdeckoe — onpeneneHUe  BEPOSTHOCTH.  DIEMEHTHI
koMOuHatopuku. [lpumepsl BblUKCIEHHUS BeposTHOCTeH. ['eomeTpuueckoe ompezeneHue
BEPOATHOCTH. AKCHOMATHYECKOE OIpEAEIeHUE BepOoATHOCTH. (CBOMCTBAa BEPOATHOCTEH.
KoHneuHoe BepOATHOCTHOE MPOCTPAHCTBO. Y CJIOBHBIE BEPOSTHOCTU. BepoaTHOCTh pon3BeIeHUS
cobbiTuil. HezaBucumocts coObITUH. BeposiTHocTh cymmbl coObiTuil. Popmyna mnogHOU
BepositHocTH. Dopmyna baiteca (teopema rtumortes). I[locnenoBaTeabHOCTh HE3aBUCUMBIX
ucnelTanuii. He3aBucumsele ucnsitanus. Cxema bepnymnu. @opmyna bepnymn. Ilpenenshsie
TeopeMbl B cxeme bepuymau. JlokanbHas mpenenbHas Teopema. VMHTerpanbHas mpenesbHas
Teopema. Teopema Ilyaccoma. MimocTpanuss  cXeMbl  HE3aBUCHUMBIX  HCIIBITAHMM.
ITonnHOMHMANIBHASA CXEMaA.

Cayuaiinble BeanuuHbl. [loHsATHE cioyyallHOW BENMYMHBL. 3aKOH PpacHpenecHUs
CIy4ailHOM  BEJMYUHBL. 3aKOH paclpeieseHusl JUCKPEeTHOW  CiIydalHON  BEJIIMYUHBI.
MHoroyronsHuk pacnpezneneHus. @DyHKUMsS pacnpeleneHus U ee cBoictBa. DyHKIusA
pacrpeeneHusi TUCKPETHOW CIydailHON Benu4yuHbl. [[TOTHOCTH pacnpenesieHust u ee CBOMCTBA.
YucnoBble XapaKTEPUCTUKHM CIy4YailHBIX BEJIMYMH; MAaTEMaTUYECKOE OKMJAHUE, TUCIEPCHUS,
HayaJbHblE M IEHTpalbHble MOMEHTHl. (CTaTUCTHUECKOE HCTOJIKOBAaHUE MaTEeMaTHUYECKOTO
oXuJaHus. MexaHuueckas WHTEpIpETalysl MaTeMaTH4YeCKOro OKHUIAHUS M JUCIEPCHH.
Teopembl 0 MaTeMaTHUYeCKOM OXHMJAaHUU W aucrnepcuu. OCHOBHBIE 3aKOHBI paclpeaesieHus
cilyyailHbIX ~ BenMuuH. [IpuMepsl 3aKOHOB  paclpelesieHusi: OMHOMMAJbHBIM  3aKOH,
TUIIEPTEOMETPUYECKUN 3aKOH, HOPMAaJIbHOE paCIpEeIICHHE, PAaBHOMEPHOE pacIpeeiIeHHe,
ramma-—pacrpezeiieHue.

Cucrembl caydaiiHbIX BeqnuMH. [loHsTHE O cucTeMe clydallHbIX BEJIMYMH U 3aKOHE €e
pacnpenenenus. OyHKINS pacHpelesIeHNs IBYMEPHOM CllydaliHOM BEJIIMYMHBI U €€ CBOWCTBA.
IInoTHOCTE pacnpeneneHuss BEpOSTHOCTEN ABYMEPHOW CIy4alHOW BEIMYMHBI M €€ CBOMCTBA.
3aBUCHUMOCTb M HE3aBUCHMOCTb JIBYX CIyYalHBIX BEIMUYUH. Y CIOBHBIE 3aKOHBI PaclpeesICHuUs.
UucnoBble XapaKTEPUCTUKU JIBYMEPHOW CIy4ailHOM BEJIMYMHBI. MaTemMaTHyecKoe OXUIaHWuE U
mucriepcus. KoppensiuoHHbI MOMEHT, KOA(pQHUIHUEHT Koppensuuu. J[BymepHoe HOpMajabHOE



pacnpezneneHue. YCIOBHOE MaT€MaTU4YECKOE OXHUAAHME M YCIOBHOE paclpelesIeHue
OTHOCHUTEINIbHO G-anreOpbl. CBOICTBA YCIOBHBIX MaTeMaTHUYECKUX OXXKUJIaHUI. AHaor (OopMyJIbl
MOJIHOM BEPOATHOCTU JUJISi YCJIOBHBIX MATEMAaTHUYECKUX OXXHIAaHWM. YCIIOBHAs IUJIOTHOCTh
pacnpenenenusi. @opmyna baiteca mis minotHocteil. Perpeccusi. Teopema 0 HOpMalibHOM
Koppemsiiuu. MHoromepHast (N-MepHas) CiiyqaliHasi BeJTudrHa (00IIHre CBEICHHS ).

DOYHKIUM COYyYaWHBIX BeJHYMH. OYHKIMS OAHOTO CIydyaHOro aprymeHta. OyHKIUU
JBYX CIy4ailHBIX apryMeHToB. Pacnipenenenue GyHKIMI HOPMATbHBIX CITy4aifHBIX BEJTUYMH.

3akoH OoabIIMX 4Mcesd. MaccoBble SIBICHHS M 3aKOH OOJbIIMX yucesl. HepaBeHCTBO
YeOpimeBa. 3akoH Oonpmux uucen B ¢popme Yebdsimesa. Teopema bepuymiu. Heo6xoanmeie u
JIOCTAaTOYHBIE YCJIOBUS Uil 3aKoHa Oonbiiux yucen. Jlemma bopens-Kantemnu. 3akon «0 wunu 1»
KonmoropoBa. Paznuunble BUABI CXOJUMOCTH CIYYalHBIX BEJIWYMH. YCHUJICHHBIA 3aKOH
OOJIBIINX YHCEN.

IpousBoasimue ¢pyHkuuu. LlemounciieHHbIe CllydaiiHble BEIUYMHBI U UX IIPOU3BOMSILNE
dbyukiun. IlpuMepsl npousBoasmuX (GYHKIHMA pacrpeleleHnii HEKOTOPHIX IIeI0UHCICHHBIX
ciay4yalHbIX BenuyuH. DakTopuagbHble MOMEHTHI. MHOTOMEpHBIE MPOU3BOIANINE (YHKIHUH.
MynbTUILIMKATUBHOE CBOMCTBO. CyMMa CIIy4ailHOTO 4MClia C1y4yalHbIX BEJIMYUH.

Xapakrepucruyeckue  ¢pynkumu. OmnpeneneHue U OpocTeilline  CBOMCTBa
XapaKTepucTuueckux (GyHKIui. BpluncieHne XxapakTepUCTHYECKHX (DYHKUMNA HEKOTOPBIX
3aKOHOB paclpezeeHusi: OMHOMUAIbHOIO, TyaCCOHOBCKOI0, FTEOMETPHUUECKOI0, BEIPOXKIEHHOTO,
HOpManbHOro. @opmynbsl oOpamieHus [Uisi xapakTepuctuueckux ¢(ynkuuid. Teopema o
HENPEPHIBHOM  COOTBETCTBUM MEXIY MHOXKECTBOM  XapaKTePUCTHUECKUX (QYHKIUH U
MHO>KECTBOM (PYHKIIMI pacrpeeneHusl.

LenTpajabHas npenejbHasi Teopema. LleHTpabHas npenenbHas TeopeMa i OIMHAKOBO
pacupeieNieHHbIX HE3aBUCHUMBIX ciaraemblx. Teopema JlsnyHoBa. [IpuMeHeHHe LEeHTpanbHOU
IIPEAEIBHON TEOPEMBI.

MHoromepHble xapakrepucrtudeckue ¢ynkuum. OrnpeneneHue U NOpocTeune
cBoiictBa. ®opmyna obpamienus. [IpenenbHble TeOpeMbl Uil XapaKTEPUCTUUECKUX (DPYHKIIHM.
MHuoromepHoe HOpMaNbHOE pacrpesielieHne U CBS3aHHbIe ¢ HUM pactpenenenus. Cepuueckoe
HOPMAJIbHOE paclpeieicHue. J 2 pacnpenenenue, pacnpeneienue CrplogeHTa, F—

pacrnpeaciCHuc.

b1.0.18 XUMMUA
IInanupyemble pe3yJbTaThl 00yUeHHs 10 JUCHHUILINHE:

OIIK-1. Cnoco0eH UCMOoJIb30BaTh MOJ0XKEHHUS, 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK U

MaTEMaTHKH I PELICHUS 3a]1a4 MH)KCHEPHOM JESTEIIbHOCTH.
Conepxanue IMCUMILIAHBI:

OcHoBHble mnoHATHA xuMuu. CrTpoeHme BemecTBa. Bpenenune. OCHOBHbBIE 3Taribl
Pa3BUTHSI XUMHYECKOM HayKu. MecTo XUMHUU B CUCTEME €CTECTBEHHBIX HayK, Tu(epeHanms
U MHTErpalnus XUMHH C JpyrMMU Haykamu. Poib QyHIamMeHTanbHOM XUMUYECKOW HayKH B
peleHnu MpoOieM XUMHM OKpyxkaromed cpeasl. OCHOBHbIE TOHSATHS W 3aKOHBI XUMUH.
OCHOBHBIE XMMUYECKHE MTOHATHUSA: aTOM, MOJIEKYJIA, JJIEMEHT, BEIIECTBO, XUMHAYECKASI PEaKIUI.
OTHOcHUTEIBHBIE ATOMHBIE M MOJEKYJsIpHbIE Macchl. KoauuecTBo BeliecTBa, MOJIb, YHCIIO
ABorazipo. MomsipHbiii 06beM ra3oB. Xumuueckuil snement. M3otomsl. IlpocThie BemecTsa.
Annorponusi. CrokHble BemiecTBa. Xumuyeckue (opmynsl. Kiaccel HeopraHMUecKUX
coequHeHu. OKcuapl, TUAPOKCUABI (KUCIOTHI, OCHOBaHHS), coiu. Kriaccudukanus,
HOMEHKJIaTypa, CIOCOObI TIOJIyueHHs, CBOMCTBA, TeHETHYecKas CBs3b. KOMIUIEKCHbIE
COCMHEHMS: CTPOEHHE, HOMEHKJATypa, CBOWCTBA. KayecTBEHHBIE peaklMM Ha Ba)KHEUIINE
KaTHOHbl M AaHUOHBI KaK METOJ OJKCIpecC-UAeHTU(UKAUN BellecTB. PacrpocTpaHeHue
XUMHUYECKUX DSJIEMEHTOB B 3€MHOM KOpe. XWUMHYECKHM COCTaB OTAEIbHBIX Teochep. 3akoH
coxpaHeHuss wmarepun U dHepruum (M.B.JlomoHocoB). CTeXxMOMETpPUUYECKHE 3aKOHHBI.
CoBpemeHHble ~ MacIITabbl M TEMIIbl  pPa3BUTHUS  MPOMBIIIJIEHHOCTH. PanmonanbHOe
UCIIOJIb30BaHUE TPUPOAHBIX PECYPCOB, OXpaHa OKpykawoued cpeabl. CTpoeHHe aToMa M



CHUCTEMAaTHKa XWMHUUYECKHX 3JIeMeHTOB. COBpEMEHHbIE NPEJICTABICHUS O CTPOCHUU aToMa.
ATOMHOE  sAapo. DneMeHTapHble  4YacTulbl. SaepHeie  peakuuu. PaanoakTUBHOCTG.
KopnyckyJIipHO-BOJIHOBOM IyaJIM3M MHMKPOYACTHIL. XapaKTEPUCTHKA COCTOSIHUS JJIEKTPOHA B
aToMe: aTOMHbIe OpOUTANIM; KBAHTOBbIE YKCIA, UX (PU3HMUECKU CMBICI; PUHIUIIBI 3aMI0JTHEHUS
aTOMHBIX opOuTaneil. OCHOBHOE U BO30YKIEHHOE COCTOSHHUSA. EMKOCTH 3JIEKTPOHHBIX CIIOEB.
BanenTtnocts. Ctenenb okucnenus. [lepuoandeckuii 3axkon .M. MenneneeBa. PazHoBuHOCTH
NEPUOANYECKON CUCTEMBI M €€ CTpyKTypa. llepuoasl u rpynmbl. DJIEKTpOHHBIE CEMEHCTBA.
3aKOHOMEPHOCTU MEPUOAUYECKON cucTeMbl. I3MEeHEeHHE CBOMCTB aTOMOB U HUX COEIUHEHMI.
3aBUCUMOCTh PEaKIIMOHHON CIIOCOOHOCTH 3JIEMEHTA OT MOJIOKEHHS B IEPUOIMIECKOI cucTeMe U
CTPOEHHMsI aToMa. 3HaueHue nepuoaudeckoro 3akoHa [[.M.MenpaeneeBa. Xumunueckasi CBA3b.
IIpuposa 1 OCHOBHBIE XAPAKTEPUCTUKU XMUMHUYECKOU CBSI3U. THIIBI XUMHUYECKOU CBs3U. MloHHasA
cBs3b. KoBanieHTHas cBs3b, €€ CBOMCTBA (HACHIIIAEMOCTh, HAIIPABIEHHOCTD, MOJISIPU3YEMOCTB).
JIBa MexaHu3Ma 00pa30BaHUSI KOBAICHTHOU CBS3U. [10JISIpHOCTH CBSI3M U MOJISIPHOCTH MOJIEKYIL.
Meramnueckass cBsA3b. BomoponaHas cBA3b. MEXMOJIEKYISIPHBIE B3aUMOJCUCTBUA. XUMUSA
BEIIIECTBA B KOHJCHCHPOBAHHOM COCTOSTHUU. THIIBI KPUCTAUIMYECKUX PEIIETOK, 00pa3yeMbIxX
BEILIECTBAMM C WMOHHOM M KOBAJEHTHOM CBs3bI0. (CBOMCTBA BEIIECTB C Pa3IUYHbIM THUIIOM
pemeTku. XKuakoe 1 aMop(hHOE COCTOSIHUE BEIECTBA.

OO0mme 3aKOHOMEPHOCTH XHMHYECKHMX TMPOLECCOB. OHEPreTUKa XHUMHYECKUX
npoiieccoB. BHyTpeHHsis sHeprusi BemiecTB. [lepBbIil 3aKOH TEPMOJMHAMHMKH. OJHTAJBITHU.
TemoBbie 3pGEKTHl XUMHUYECKUX PEaKIMid, UX CBS3b C BHYTPEHHEH SHEpruer M SHTAJIbIHCH.
CranmapTHbBIE YCIOBHS U CTaHIAPTHOE cOCTosHUE. Teruiora oOpa3oBaHUS M TEIUIOTa CTOPAHUS
BellecTB. 3akoH ['ecca W pacueT TEIUIOBBIX 3()(PEKTOB XHMMHUYECKUX peaKUUid. DHTPOIHS.
OHTaJIbIUNHBINA U SHTPONUMHBIN (akTopbl Ipouecca. DHeprus I’ moodca. Y obu1bs sHeprun ['u60ca
KaK Mepa PeaklMOHHON CIOCOOHOCTH XMMHYECKOH cucTeMbl. OCHOBBI XMMHUYECKON KUHETHKU.
CKOpoCTh XMMHUYECKUX PEAKIIHNI, 3aBUCUMOCTD €€ OT MPUPOJIbI U KOHLIEHTPAIMU PEearupyromnx
BEIECTB, JABJCHHUS M TeMmIepaTypbl. 3akoH JedcTBusi Mmacc. [IpeacraBnenue o0 SHEpruu
aKTHBAIlMK peakiuu, ypaBHeHue Appenuyca. Karamus. [lomoXUTeNbHBIN U OTpHUIATEIBHBINA
karanu3. ['oMo- u rereporenHblii karanu3. CrnenupUIHOCTh Karaiau3aTopoB. DepMeHTH. Ponb
KaTaJlu3aTOpOB B JKU3HEAEATEIbHOCTH JKUBBIX OpPraHU3MOB, B 0OopbOe ¢ 3arpsi3HEHUEM
OKpYXarollel cpeapl. YUeHHe O XHMHUYECKOM paBHOBecuH. HeoOpaTtumble u oOpaTHMbIe
XAMHYECKHE DPEaKIUU. XapaKTEPUCTHKA XMUMHUYECKOro paBHOBecusd. KoHcTaHTa paBHOBECHS.
Csa3p Mexay odHeprueit ['mbbca u koHcTaHTOW paBHOBecusa. CMelleHHE XHUMHYECKOTO
paBHoBecus. [Ipuanun Jle-Illarense.

JMucnepcubie cucrembl. PacTBopsl. [lucnepcHbie cuctembl. Kinaccudukanum AucnepcHBIX
CHCTEM, UX CBOMCTBA. 30JIU U TelIu. A3pO30IIH, AbIMBI, TyMaHbl. XuMusl BoJbl. Bona. DnexkTpoHHoe
CTpOEHHE MOJIEKYN BOJbl. CTPYKTypa JibJla U KUAKON BOJbl. DU3HUEcCKre 1 XUMUYECKUE CBOIMCTBA
BoJbl. Bonma B mpuposme. Ponb Boabl B Ouosormueckux mpoueccax. [IpoGimema yucToi BOBIL
Tsokenas Boja. IlpupomHsie Boabl U UX cocTaB. JKeCTKOCTh BOABI U CIIOCOOBI €€ YCTpaHEHHUS.
Onpenenenne KECTKOCTH BOJbI KaK Pa3HOBHIHOCTh KOJIMYECTBEHHOIO aHamM3a. PacTBOpMMOCTS.
Boipaxkenune cocraBa pactBopoB. VcTuHHBIE pacTBOpbl. MexaHM3M M TEPMOAMHAMHUKA IpOLEcca
pactBopeHusi. CrocoObl  BBIp@KEHHMsI cOCTaBa pacTBOPOB (MaccoBasi —JIONs, MOJISIpHAst
KOHIIEHTpalKs1). 3aBUCUMOCTh PACTBOPUMOCTH BEIIECTB OT BHEIIHUX YCJIOBUH (TeMIeparyphl,
naBneHus). PactBopel HeanekTponuToB. OcMoc W OCMOTHYECKOE JaBiieHHe. Vcronb3oBaHue
obpatHoro ocmoca B Oopb0e C 3arpsi3HEHHEM OKpyxaroulel cpenpl. 3akoHbl Payns. IloBeienue
TEeMIepaTypbl KUTICHUS] W TIOHW)KEHHE TEeMIIepaTyphl 3amep3aHusi Pa30aBJICHHBIX pPAacTBOPOB.
PactBophl 35eKTpOIUTOB. DNEKTpoJMThl. OCHOBHBIE TOJIOKEHUS TEOPUU DIEKTPOIMTHUECKOU
miccounanyu. Mexanusm auccorpanui. CTerneHb AUCCOLUAlH AIEeKTPOIUTOB. CHUIIbHBIE U clladble
anekTponuThl. KoHcTaHTa auccormanuu crnaboro smektponuTa. Peaknmuym oOMeHa B pacTBOpax
AJIEKTPOJIUTOB, UX HAIPABICHHOCTb. JJEKTPOJUTHUYECKAs JUCCOLMAIMS U MOHHOE IPOU3BEICHHE
Boabl. Bopopomsbeii mokaszarens. Meroasl onpenenenus pH. Poms pH B Xxumunueckux,
OMOJIOTMYECKUX M TOYBOOOPA30BaTENbHBIX Ipoleccax. ['uaponu3 coield B BOJHBIX PACTBOPAX.
IIponeccsl ruponnsa B )KUBOW U HEKUBOU IIPUPOJE.



DJIEKTPOXHMHYeCKHe Mmpouecchbl. Teopus OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIUI.
CreneHb OKHCIIEHHS U €€ onpeneneHrne. TUInMYHbIe OKUCIUTENIN U BOCCTAaHOBUTENHN. BelecTsa,
IPOSIBJIAIONIME  JBOMCTBEHHBIE CBOMCTBA. IIpomecchl OKuCIEHUS U BOCCTAHOBJICHUS.
Knaccudukanmss OBP. PaccranoBka kodddurmentoB B ypaBHeHusx OBP.  Dnekrpoanbie
NOTEHLUAIbl M 3JIEKTPOXMMHUECKHUE IPOLECCHl B PACTBOpPax. OJIEKTPOJIHBIE IOTEHLUAIBI.
CranmapTHbIE 3JEKTPOAHbIE NOTEHLIMANIBI. DJIEKTPOXUMUYECKUM PsJ] HANPSIKEHUH METalIOB.
VpaBuenne Hepucra. [anbBanmyeckue snementsl. DJIC u ee wusMmepeHue. XUMHUYECKUE
uctoyHukn Toka. Kopposus wu 3ammra MetaioB. OrmpeneneHue U KiaccupUKaUsa
KOPPO3UOHHBIX NPOIEcCCOB. BUIbl KOppO3UM, €€ MEXaHU3M; 3alUTa METAIIIOB OT KOPPO3HHU.
Onektponu3. CyIMHOCTh MPOLIECCOB  AIeKTpoau3a. llocmenoBaTenbHOCTh  AIIEKTPOIHBIX
npoueccos. 3akoHbl Dapazes. Beixoa 110 TOKy. DJIEKTPOIU3 ¢ HEPACTBOPUMBIM U PAaCTBOPUMBIM
aHooM. [IpakTrueckoe MpUMEHEHNE INEKTPOIIU3A.

b1.0.19 UH)KEHEPHAS U KOMIIBIOTEPHAS 'PA®PUKA
IInanupyemMble pe3yJbTaThl 00y4eHHs M0 JUCHHUILINHE:

OIIK-4. CnocobGeH MOHMMAaTh MNPUHLMIBI PAabOThl COBPEMEHHBIX HH(POPMALMOHHBIX

TEXHOJIOTHI U NCIIOJIb30BaTh UX Ul PEIIEHUs 3aa4 Npo(hecCuOHaNbHOM e TEIbHOCTH.
CoaepsxkaHue JUCHHUILINHBI:

Beenenne B Hn:kenepuyw rpaduky. OOmee BBEJACHHE B HHXCHEPHYIO Tpaduky.
[Ipeamer u oOnacTu NMpUMEHEHUs HMHXEHEpHOH rpaduku. L[BeT B KommbrOTepHOH rpaduke.
['eomerpuueckue mpeodpazoBanus. [IpencraBieHue reoMeTpuIecKoi HHGOPMAILIHH.

OcHOBHBIC CpeACTBAa MOMIEPKKH HMHKEHEPHOH rpauku. OTanbl OCTPOSHUS
n300pakeHusl Ha SKpaHe KommbioTepa. [IporpaMMHbie cpecTBa NOANEP)KKU MHKEHEPHOU TpaduKu.

OcHoBHBIC cpeacTBa ABTOMATH3AUMH NPOCKTHPOBAHMA, HCIOJb3yeMble B
uH:KeHepHo# rpaduke (Ha mpumepe Kommac-3D). OcHOBHbIC BO3MOKHOCTH M Ha3HAYCHUE
Kommnac-3D. Co3nanue npocrteiimux oobektoB B Kommnac-3D.

3nakomcTBO ¢ rpaduueckoir cucremoii Kommac-3D. Pabora ¢ ¢Qparmenramu.
[TocTpoeHne IOCKMX T€OMETPUYECKUX 0OBEKTOB.

IIpocTtpancTBeHHble  moaean  jaetaseil.  OCHOBHbIE  TOJOXKEHUS  CO3JIaHUS
IIPOCTPAHCTBEHHBIX Moeel. Onepanuy BbIAABINBAHMUS.

51.0.20 TEOPUA OITUMU3BALIMUU N YUCJIEHHBIE METO/bI
I[lnanupyemMble pe3ybTaThl 00yUeHUsI 1O JUCHUNINHE:

OIIK-2. Cnoco0eH camMOCTOSTENbHO MPOBOJIUTH IKCIEPUMEHTATIbHBIE MCCIICOBAHUS U

MCIIOJIb30BaTh OCHOBHBIE ITPHEMbl 00pa0OTKH U MPEACTABICHUS MOJTYYEHHBIX TAHHBIX.
Conepxanue IMCUMILIAHBI:

OcCHOBBI TEOPUHU ONITUMHU3ALMH.

JJieMeHThI BBINYKJIOI0 aHaju3a. EBKIMAOBO MpOCTpaHCTBO. BhIMyKible MHOXECTBA.
[Tpoekuust TOYKM Ha MHOXECTBO. TeopeMbl OTAeNIMMOCTH. BbImykiible U BOTHYThIE (DYHKIIHU.
HuddepenunpyeMocTs Mo HampasiieHuto. HempepwsiBHOCTh. Brimykiibie nuddepeniupyembie
¢byHKIMM. MHOXecCTBa C BOTHYTHIMU OrpaHHueHUsIMU. HekoTopele sKcTpemallbHble CBOMCTBa
(GyHKIMI Ha BRIMTYKIIBIX MHOKeCTBaX. CHIIbHAS BBIMYKIOCTh (DYHKIIUH.

MaremaTuyeckoe mnporpaMmMupoBaHve. OCHOBBI BBIIYKJIOIO MPOrPAMMHPOBAHMS.
Teopuss  nuHEHHOrO  HporpaMMupoBaHus.  UuCieHHbIE  METOABl  MAaTEMaTHYECKOTO
IporpaMMHUpPOBaHUS.

DJieMeHThI BapualnuoHHoro ucuncienus. Oynxiponan. JuddepenimpyemMocts GyHKIMOHAA.
Okcrpemymbl  (pyHKIOHANOB.  [Ipocreifiiias  3amaya  BapHAIMOHHOTO HMCYMCIICHHS. JKCTPEMYMBbI
(YHKIIOHATIOB OT BEKTOP-(DYHKIIHIA. DKCTpEeMyMbI (DYHKIIMOHATIOB, COAEPKAIINX MPOU3BO/HBIE BBICIIAX
MOPSIJIKOB. DKCTPEMYMBbI (PYHKIIMOHATIOB, 3aBUCAIIMX OT (DYHKIINU JBYX MIEPEMEHHBIX.

OntumanbHoe ynpasieHue. [loctaHoBKa 3a7aul ONTUMAIBHOTO yripaBieHus. [IpuHuun
MakcumyMma [loHTpsiruna.



YuciieHHbIE METOABI.

MeToabl pelieHMsl CKAJSIPHBIX YPaBHEHUlT M HMX CHCTeM. AHAIUTHYECKUA U
rpadu4ecKuii METOJAbl JIOKAJTU3alMi KOpHEH. YTOYHEHHE KOpHEeH MeTOAaMH MOJOBHHHOTO
JIEJICHUs, 30JI0TOrO CEeUeHUs, UTepaluii, Xxopl, kacarenbHbIx (HpioToHa), cexymux. MeTosl
urepanui ¥ Hpl0TOHA pelIeHns CUCTEM YPaBHEHHM.

BourumncinTebHbIe MeTOAbI JIMHEHHON ajredopbl. Hopma BexkTopa u Matpuiibl. Pemenue
CHCTEM JIMHEHHBIX anreOpanuecKkux ypaBHeHWH mnpsmbiMu Mmetomamu (I'aycca, Kpamepa,
ooparnoit matpuupl, LU -pasnoxenuns). Pemenue cucteM JMHEHHBIX —anre0pandecKux
ypaBHEHUN MPUOIMKEHHBIMU MeTo1aMU (TIPOCThIX uTepanuii, HetoToHa).

YucjieHHbIe MeTOAbl MOMCKa 3KcTpemyMa ¢yHkuum. Ilouck skcrpemyma (GyHKIHH
OJIHOM TMEPEMEHHOM METOJaMM JHUXOTOMHH. ['paJuMeHTHbIE METOAbl IOHCKAa JKCTpeMyMma
(YHKINU HECKOJIBKHUX TEPEMEHHBIX.

Hpubanxkenue ¢Pynxumid. Mutepnonsuumonusii MHorouseH Jlarpawxka. OcTaToyHbIN
YlieH WHTepHoIuoHHON ¢(opmynsl Jlarpamka. PaBHOMepHOoe npuOimxeHne (QyHKIHIA,
MHorouaeHsl YeObimeBa. MHTepnomnsnus cruiaiHamMu. AnmpokcuMmanus. MeToJ HauMEeHBIINX
KBaJlpaToB. MHOrOUJI€Hbl HAMJTYUIIETO CPEAHEKBAAPATUUECKOTO IPUOIUKEHHUS.

Yucinennoe unrerpupoBanmne. Ksaaparypusie GopmMyIbl NpSMOYTOJIbHUKOB, Tpareluid,
Cumncona. Merog Monte-Kapio.

Uucaennoe auddepennupoBanue. ['paduueckoe muddepenumupoBanue. PazHocTHBIC
dopmynbl. PasHocTHBIE (OpMYINBI A5 OOBIKHOBEHHBIX MPOW3BOAHBIX. PasHOCTHBIE (OPMYITBI
JUISl YAaCTHBIX NPOU3BOJAHBIX. BbluMcieHHWE MPOU3BOAHBIX C MOMOILBI) HHTEPIOIALMOHHBIX
dopMysl ¢ paBHOMEpPHBIM U HEPaBHOMEPHBIM pacmpeneseHneM y3i0B. [Ipaktuyeckas oleHka
MOTPEUTHOCTH.

YuciieHHbIe MeTO/bI pelleHUs] 00bIKHOBEHHBIX JM(pdepeHIHATbHBIX YPABHEHUH M
ux cucrem. 3anaya Komm. Meroasl Pynre, Diinepa, Pynre-Kyrra. 3agaua Komum nyist cucremsl
T depeHIMATBHBIX YpaBHEHUM U ypaBHEHUH BBICIIMX MOPAAKOB. METOJl CTENEHHBIX Ps/IOB.
KpaeBble 3a1aun 1711 0OOBIKHOBEHHBIX AU((epeHIInanbHbIX YpaBHEHUH.

YpaBHeHus: B YaCTHBIX NPOM3BOAHBIX. Metog Pypbe. Pa3HOCTHBIE CXEMBI PELICHUS
3aJa4 MaTeMaTHYeCKON (PU3UKH.

HNurerpanbubie ypaBHeHnus. IHterpansHeie ypaBHeHus ®Ppearonsma u Bousbreppa.
Mertoabl pemieHHsl ypaBHEHHH C BBIPOXKICHHBIMH sipaMu. KBaapaTypHble crOCOOBI pelieHus
MHTETPAJIbHBIX YPaBHEHUH.

F1.0.21 TEOPUSA ®YHKIIMIA KOMILIEKCHOI'O TIEPEMEHHOI'O
IInanupyemsle pe3yJibTaThl 00y4eHHs 10 JUCHHUILIMHE:
OIIK-1. CnocobeH ucnonb30BaTh MOJIOKEHHUS, 3aKOHbI M METOJIbl €CTECTBEHHBIX HayK U
MaTEeMaTHKH JUIsl pellieHHs 3a]ja4 MH)KEHEPHO! JAeSTeIbHOCTH.
Conep:xxanue TUCHMILIUHBI:

Kommuiekenas miockoets C . TIT0CKOCTS KOMITIEKCHBIX HHCEN. I'eomerpuuecknii cMbICT
MOAYJS U apryMEHTa Pa3HOCTH JABYX KOMIUIEKCHBIX YMCENI. YPaBHEHHUs OKPYKHOCTH, JIyda U
CepeIMHHOTO MEPIIEHANKYJIISpa B KOMIUIEKCHON (hopme

IIpeneJ, HempepbIBHOCTD, NPOU3BOAHAsA. KomiekcHble nocnenosarenbHocTu. [Ipenen,
HenpepbrIBHOCTh. I [pon3BoaHast koMIuiekCHOW —QyHKuuMH. YcnoBus auddepeHIpyeMOoCTH
HanamOepa-Ditnepa. ['eomeTpuyeckuii cMbICI MOIYJsl U apryMeHTa npou3BoaHou. [loHsTHe
KOH(OPMHOTO 0TOOpaKeHUS.

JaemMeHTapHble QYHKIUM HA C. OYHKIIMU KOMIUIEKCHOTO MEPEMEHHOTO0. DKCIOHEHTA,
HaTypaJIbHBIH JIorapu(pM 1 TPUTOHOMETpHUECKHe (QYHKIIUU KOMIUIEKCHOTO TIEPEMEHHOTO.

HMuterpan or ¢(yHKUMM KOMILIEKCHOIO IepeMeHHOro. lHTerpupoBanue QyHKUUH
KOMIUTEKCHOTO TiepeMenHoro. Onenka uaterpaia. Teopema Komm (6e3 cTpororo qoka3arenbCcTBa) U
ee cnenctusl. IlepBooOpasnas u ee cymectBoBanue. @opmyna Hetotona-Jlelionuia. HTerpanbHas
dopmyna Komm it aHanutuueckux (yHKUMM U €€ MPOU3BOAHBIX. BbIUeThl, X BBIUYMCIEHUS C
nomoIusio opmyiel Korm, npuMeHeHHe K BBHIYUCICHUIO HHTETPAIOB.



CreneHHble psigbl, TeopeMa eIMHCTBEHHOCTH. CTENEHHbIE PsAJbl Ha KOMILJIEKCHOM
mIockocTH (0030pHO). PasznmokeHne aHamuTHdecKkod (PyHKIIMU B cTeneHHOW psn. HepaBeHcTBa
Komm. Psagsl s snementapubix ¢ynkuuii. Teopema JInyBuuis. OcHOBHas TeopeMa anredpsl
MHOTOWIEHOB. TeopeMa eAMHCTBEHHOCTH. AHAIMTUYECKOE MPOAOKEHUE C BEUIECTBEHHOM OCH.
Hynu ananutndeckoil pyHKINH, UX KPAaTHOCTb, H30JUPOBAHHOCTb.

Psax Jlopana. Oco0bie Touku. Buruerbl. Teopema Jlopana. M3ommpoBaHHBIE OCOOBIC
TOYKH, UX XapaKkTepucTuieckue cpoiicta. Teopema Coxouxoro. HoBbie opmMystbl 17151 BHIYETOB.
[IpumMeHeHns BBIYETOB.

B1.0.22 YPABHEHUSI MATEMATUYECKOW ®U3UKH
IInanupyemMble pe3yJbTaThl 00y4eHHs N0 JUCHHUILINHE:

OIIK-1. CnocoOeH UCNOJIb30BaTh MOJOXKEHUS, 3aKOHBl U METO/bl €CTECTBEHHBIX HAYK U

MaTEMaTUKH JIJIs1 peLIEHMs 3a/1a4 MH)KEHEPHOM 1EATEIbHOCTH.
CoaepsxkaHue JUCHHUILINHBI:

Kaaccupuxkanusa audpdepeHIHaNbHBIX YPABHEHUN € YACTHBIMHM IIPOMU3BOJAHBIMH.
Jlunelinble M KBazuiIuHelHble AUdQepeHaNbHble YPaBHEHUS. ¢ YaCTHBIMM NPOU3BOIHBIMU
BTOpOTO mopsiika. [IpuBeaeHne k KaHOHUYECKOU opMme.

YpaBHenus runepbosanyeckoro tuna. IlocranoBka ocHOBHBIX 3ajad. 3azada Komm
JUIsl BOJIHOBOTO ypaBHeHus. CMmemianHas 3ajnava. [loHATHE KOPPEKTHOCTH NMOCTAaHOBKHU 3a]ad
ypaBHEHUN MaTeMaTUYECKON (PU3UKH.

YpaBHenus napadoaudeckoro tumna. [locraHoBka oCHOBHBIX 3aj1a4y. EquHCTBEHHOCTH
pemenus 3agaun Kommu. Pemenune 3anaun Komm 1715 ypaBHEHMS TEIIONPOBOJHOCTH.

YpaBHeHus JMnTH4eckoro tuma. [locraHoBka OCHOBHBIX 3amad. ['apmoHMuYeckue
(GYHKIIMM Ha IUIOCKOCTH U B TPEXMEPHOM IPOCTPAHCTBE, UX OCHOBHbIE CBOMCTBa. PemieHue
3amauyn Jupuxie ans kpyra u mapa metogom dypee. Merton ¢ynkuuu ['puHa anst pemeHus
3amaun Jlupuxie. JIeMeHTsl TEOPUH NTOTEHIMANA.

YpaBHenune I'enbMroabua. @u3nM4ecKUil CMBICI PEIICHUN ypaBHEHMs | 'enbmrossna.
ITocTaHOBKa OCHOBHBIX 3aJ]1a4.

b1.0.23 TIPOI'PAMMUPOBAHUE
IInanupyemsble pe3yJbTaThl 00y4eHHs O TUCHHUILINHE:

OIIK-5. CnocobOeH pa3pabaTbiBaTh aJIrOPUTMbl M KOMIIBIOTEPHBIE IPOrPaMMBI,
IIPUTOJHBIE IS IPAKTUYECKOTO IPUMEHEHMUS.

IIK-1. CriocoGeH BBINOMHATH MAaTEMaTUYECKOE MOJEIMPOBaHHE OOBEKTOB W TPOIIECCOB IO
THUIIOBBIM METOIMKAM, B TOM YHCJIE C UCTIOIb30BAHUEM CTaHAAPTHBIX MTAKETOB IIPUKJIAIHBIX IPOIPAMM.

IMK-3. CnocoOeH BHIMONHITH pacueT W MPOCKTHPOBAHUE JETallel, y3JI0B U YCTPOWCTB
PaIMOTEXHUYECKUX CUCTEM B COOTBETCTBUM C TEXHUYECKHM 3aJ@aHUEM C HCIOJIb30BaHUEM
CPECTB aBTOMAaTU3aLMH IPOCKTUPOBAHUS.

Conep:xanue TMCUMILUIAHBI:

Cpena nporpammupoBaHusi. OCHOBHbIE TOHSATHS BHU3YaJbHOTO MHPOrpaMMHUPOBAHUSA:
KJIACChI, MOJIsA, CBOMCTBA, METO/Ibl, 0OBEKTHI, COOBITUS U coolmieHusi. OKHO uHTepdeiica: MeHto,
ropsyre KiIaBuIIM, OuOinoTexka KOMIOHEHTOB. ®dopMa U OKHO peJaKTHPOBAHUA.
BcenomorarenbHble  cpeicTBa  peJAKTHPOBaHUS  (MHCIEKTOP OOBEKTOB, 3HAaTOK  KOJa,
o0o3peBartenp). Mcnonb3oBanue BU3yaabHbIX KOMIOHEHT. [IpocTtelinas nporpamma.

Pa3pa6oTka npoekra. O0630p cBoiicTB. dDaitnoBast cTpykTypa npoekTa (roJoBHOH (aiin,
MonyJb, ¢aitn pecypcoB). Pazmerienue Ha Gopme BU3yalibHbIX KOoMIOHEHT. O030p Hambomee
o0ImMX CBOMCTB (MMs, pa3Mepbl U TOJOXKEHHE Ha dKpaHe, oOpamjeHHe, I[BET, aKTUBHOCTh U
BUJUMOCTb, YIPABIIEHHE KypCOpOM, 3a/laHue MOJCKa30K). BBIBOA MaHHBIX: METKH, NaHENIn
(mmpuHa, BBIpaBHUMBaHHWE). BBOA: OAHOCTPOYHBIE M MHOTOCTPOYHBIE PEJAKTOPHI (JIaHHBIE,
pa3Mep, U3BMEHSIEMOCTb, IEPEHOCHI).

Hoanporpammsl. Ilpouexypsr u ¢yHkunuu. IloHdatne noamporpammsl. BxiroueHue
TEKCTa MOANPOrpaMMBl B pasien onucanus. JIokanbHble U Ti00aibHble IepeMeHHble. Mepapxus
HOAIpOrpaMM. 3arojoBOK mporenypsl. [lapameTpbl — apryMeHTBHl W mapaMeTpbl — (DYHKIHH.



OnepaTop JOCPOYHOrO 3aBeplueHHs. [Ipumepbl: BbIBOJ OKOHYAaHUN HMMEH YHMCIUTEIbHBIX,
paunoHanbHas apugpmeruka. IlpaBuna onucanus ¢yHkuuu. [losmyueHue 3HaueHus QyHKIUH.
[Tpumeps! Beraucienus: GyHKIUA: cyMMa JBYX uucell. PeKypcuBHBIE BBI30OBBI (DYHKIIUH.

Knaccudukamusi codobiTuii. [Iporpamvusie coositus. [lonstue dokyca, nepenada dokyca.
CoObITHs, BBI3BIBAEMBbIC MBIIIBIO, MOPSIOK HACTyIUIEHHS coObITHHA. (OOpaboTka COOBITHIA.
[TocnenoBaTenbHOCTb COOBITHI KJIaBUATYpBl, PACIIO3HABAHUE KIIaBUIIIEH.

Yupaienue ¢opmamu. OcdopmieHue BHEMIHETO BHAA (POPMBI, PACIOIOXKEHHE Ha
9KpaHe, CTPOKa-3aroloBoK. BcTpoeHHbIe T1uaoroBbie OKHa.

MHorocTpounble peaakTopbl. I[IporpammupoBanue a03aneB, MapKepoB, IBETa H
mpudTa. OOMEH TaHHBIMU C JTUCKOM.

KomnoHeHTbI-quasoru. Jlpanoru no oOMeHy JaHHBIMU, TpadUuecKre OKHA, BEIBOJ HA IPHHTED.

Pa3padorka MeHro. TexHonmorus pa3paboTku maHesne MmeHro. Co3laHrue TEKCTOBOTO PEIaKTopa.

Metoabl BH3YaJbHOI0 MNPOrPAMMHPOBAHHA. AOCOJMIOTHBIH JOCTYl K NaMSATH.
Texnonoruss Drag & Drop. Ilpunuun agpecanum namsatd. OnepaTopsl JocTyna K IaMSATH.
Hcnonp30BaHnEe CUCTEMHBIX NEPEMEHHBIX (KIaBuaTypa, Taiimep). Opranuzanys BUIAEONAaMATH B
TEKCTOBOM pexXUMe (OIepaluu ¢ OuTamu).

Onucanue cI10KHBIX THIOB AaHHbIX. CI0XKHBINA TUI KaK CTPYKTypa JaHHBIX. [Ipumepsr:
MaccuB, cTpoka. Pa3znen onucanuii. Onucanue tumna noib3oBarens. Onucanue 3anucu. Pabora ¢
sanucsamu. IIpumep: kommiiekcHble uucia. Vcnoiab3oBaHHE CTPOK, MAacCHMBOB M 3aluced B
KadecTBe napamerpoB. CoBmenieHre naHHbIX. O6paboTka MaTpuLl.

Co3nanne u ucnosib30BaHue OudaMoTek. [IpaBuia Hanwcanusi OMOIMOTEYHOTO MOJYJISL.
Pa3nen nanumamzanuu monyist. Komnuiuposanue tekcta Moayss. Moayiib paliOHaIbHBIX YUCE.

TexcroBbie ¢aiiabl. Daiinel mocnegoBarenbHOro gocryma. Mms ¢aina. [lepemeHnHbIe
TekcToBoro tuma. OTkpbiTHEe daitna. UTeHue W 3amuch JaHHBIX. 3akpbiTHe (aiina. AHamu3
(aitoBBIX OMNOOK.

Kyua. Ilepemennsle-ykazatenu. [lonstue kyun. TUNM3MpOBaHHBIE — yKa3aTelu.
Pa3menienne naHHbIX B Kydye. YJajlleHHe JaHHBIX U3 Kydd. Vcnonb3oBaHue Ky4yH Juist paboThl €
OO0JIBIIMMHI MAaCCUBAMU JIaHHBIX.

Crek. [loHsTHE CTPYKTYpbl [daHHBIX, CBs3b C oObekTamMu. OrmnpeneneHue creka.
Pacmmpenue onepaumii Hag crekoM. dopMmupoBaHMe cTeka mpu nmomomy maccuBa. CTek Kak
00BeKT. 3a7a4a aHamM3a MapHOCTH CKOOOK.

Ouepens. Omnpenenenue ovepeau. OpraHu3anys KOJBLEBOW OuYepeId IPU IOMOIIH
MaccuBa. BoaHOBOM anroput™ (IBUKEHUE 10 IIaXMaTHOM J0CKeE).

OpnoHanpasiieHHbIli  cnucok.  OmnpeneneHue  OJHOHANPABICHHOIO  CIIMCKA.
®opmupoBaHue CIHMCKa Ha OCHOBE OJHOMEpHOro MaccuBa. OpraHusaiysi creka MpH MOMOIIU
OJlHOHampaBjeHHOro cnucka. Co3maHue chnucka B JuHaMudeckod mamsth. CopTHpOBKa B
OJIHOHAINPABJICHHOM CITUCKE.

JIByHanpaB/eHHbIH cnucoK. OnpeneieHue ABYHAIpPaBIEHHOro cnucka. Peammzanus
cnucka B popMe o0bekTa. Opranusaiiys ouepeau Mpu MOMOIIY ABYHAIIPABICHHOTO CIHCKA.

I'papbr.  epeBbss. Ilyrm um  pukabl.  OnpeneneHue  OpUEHTUPOBAHHOTO U
HEOpUEHTHpOBaHHOTO rpada. B3pemennslii rpad. 3aganue rpada B MaTpuyHON Gopme U B BUIE
cnucka. O0xozap! rpada (B rimyouny u mupuny). OnpeneneHne HEOPUEHTUPOBAHHOTO JIEPEBa.
Opuenranusa nepeBa dopmupoBaHue OPUEHTHPOBAHHOIO JIepeBa Ha OCHOBE OJIHOMEPHOTO
MaccuBa. [Ipoxosa oT TUCTHEB K CTBOJTY. 3a/1a4M Ha UCIIOJIb30BaHUE JIEPEBA.

OcHoBBI 00bEKTHO-OPHEHTHPOBAHHOIO  NPOrpaMMHMPOBaHMS. CoBpeMeHHbIE
TEXHOJIOTUM TPOrpaMMHUpoBaHMs. MaTtemaTnueckass Teopus oO0bekToB. [loHsTHE O0OBEKTA.
KoHncTpyrnpoBanue nporpaMm Ha OCHOBE Uepapxuu 00bekToB. [IporpammupoBanre 00bEKTOB.

IIpuHUUNBI  00bEKTHO-OPHEHTHPOBAHHOIO NporpaMMupoBaHusi. HMHkancynsanus.
Onucanne QopmanbHoro oObekrta. I[locTpoenue »sk3eMmiuisipa oOwvekta. Hacnegosanue.
Pa3paboTka 06bexToB-moTOMKOB. [Tomrmopdusm. Meronsl pa3paboTku 0OBEKTOB.



HNuTtepdeiicabie 00beKTHI. YNPaBIAOIIME 3JIEMEHTHI, OKHA, JUAIOTH. MexXaHHW3MBbI
nepegaud W o0pabOTKM  cooOmieHWid B OOBEKTHO-OPHEHTHUPOBAHHBIX  Cpefax.
[TporpamMupoBanue MoyJieii U HHTEPQEHCOB.

I'paduyeckne o0bexThl. ['paduueckuii BpIBOJ Ha dKpaH. ['paduyeckre TPUMHUTHBEHIL.
['paduxa Ha OuroBoi kapte. I'paduka Ha ¢opme. LlBer, pexumsl nepa. ['eomerpuueckue
cBoicTBa 11BeTa. KonupoBanue n3o0paxeHuil.

TunusupoBanublie (paiabl. OTkpbiTue ¢aitna. UTteHne M 3anuch AaHHBIX. 3aKpBITHE
daiina. Ananu3 ¢aitoBelx ommOoK. OcoOEHHOCTH PadOThl ¢ THIH3WPOBAHHBIMH (halaMu.
[TpeoOpazoBanue TeKcTOBOTO (haiina B THMH3UPOBAHHBIA Qain. J[MXOTOMHUYECKHUU TOUCK B
ynopsaoueHHoM (aiine. Co3zganue xs1i-¢ailia 1 IOUCK B HEM JaHHBIX.

Oo0paGoTrka Ooabmmx 00beMOB JaHHBIX. AJITOPUTMBI BHEUIHEM COPTHUPOBKHU.
ANTrOpUTMBI CIMSIHUS CTPOrO YNOPSJOYEHHbIX (DalyIoB. AJTCOPUTMBI CIMSHHUS HECTPOTO
YIOPSI0YCHHBIX (ailyIoB.

Pesasinmonnble 0a3bl  JaHHbIX. KoHLenTyaibHas MoJeNb NPEAMETHOM 0O0JIaCTH.
Jlormueckast Moziens ipeaMeTHOM obsactu. [lonstre 6a3pl maHHBIX. OnpeaeneHne B3anMOCBSI3U
MEXIy dJeMeHTaMu 0a3 aaHHbIX. Monenu 6a3 gaHHbIX. PensiuuonHas mopnens. Opranuzanus
pensinuonHoi 0a3bl. IlepBUuHBIC M anbTEpHATUBHBIC KIIIOYM aTpHOyTOB MaHHBIX. OTHOIICHHS
Mexay Tabmuuamu. Tumbsl cBsazeil. CcbulouHas 1enocTHocTh. [lpuBeneHue Moaenu K
TpeOyeMOMYy YPOBHIO HOPMaJIbHON (OPMBI.

IIpoexTupoBanue 0a3bl gaHHbIX. Apxutektypa CYBJl. O630p Bo3MOXHOCTEH U
ocobenHocteil paznuunbix CYBJI. Metonsl XpaHeHuss M JocTtyna K JaHHbIM. Pabora ¢
BHEIIHUMHU JaHHbIMH ¢ mnomouibto TexHojmorun ODBC. OObeKTHO-OpUEHTHPOBAHHOE
nporpaMMHpOBaHue B cpee 0a3 manHbIX. PaspaboTka Makera 0a3bl JaHHBIX.

Coznanue b/I, naBuramus mo tadaunne. Co3ganue 0a3pl JaHHBIX. CBs3b ¢ 0a30M JTaHHBIX.
Busyanuzanus nosneit Tabiuisl. PazpadoTka u cozmanue npocreimmx CYB/I.

@OuabTpanus, HWHAEKCHPOBAHME M TMOUCK JaHHbIX. Bo3MoOXXHOCTH (WIBTpaLUy.
CnocoOs1 coznanus uiibTpoB. MHaekcupoBanue nojieil. CopTupoBka TabIUIIBI IO CTOJIOIAM.

Beenenne B si3bik SQL. OcHoBbl s3bika SQL. CBsi3p ¢ 6a30ii uepe3 KoMmnoHeHT Query.
Opranmzanus npocredmmx SQL-3anpocos. Mcnonb3zoBanne SQL s BRIOOPKM MaHHBIX U3
TabauIbl. BU3yanbHbIi MOCTPOUTENH 3aPOCOB.

3anpocst Ha SQL. OcHoBwl s3bika SQL. BrimonaHeHnue cinokHbix 3ampocoB Ha SQL.
HckmroueHne MOBTOPSAIOLIMXCS 3HaueHW. Berumcnsemble momis. ArperaTHble  (QyHKIUH.
Opranu3zanys BI0OKEHHBIX 3aripocoB. Moaudukanus ganHbX. Co3nanue U yaaneHue Tadiui 0a3
naHHbIX. Co3/1aHNE U YAAJIEHUE UHIEKCOB.

OcHoBbl 3amuThl HHGpopManuu. [lonarue nndopmannonHoi 6ezonacHoctu. Kareropuu
UHPOPMALIMOHHOM  0€30MacHOCTH  (IOCTYNHOCTb, LEJIOCTHOCTb, KOH(HIAECHIHMAIBHOCTD).
HaubGonee pacnpoctpanéHHble yrpo3bl. YTIpo3bl JOoCTymHoOcTU: npumepsl. Bpenonocnoe I1O.
OcCHOBHBIE YI'pO3bI IIETOCTHOCTU M KOH(PHUAECHIIMATBHOCTH. Y POBHH O€30MAaCHOCTH.

Metoabl 3amutbl uHpopmanuu. [lludposanue undopmauuu. Kpunrorpapuyeckue
OCHOBBI 0€30MaCHOCTU: OCHOBHbIE MOHATUSA. OAHOCTOPOHHSS (YHKIMA. XpaHEHUE Maposiel B
MaMsATH KOMIIbIOTEPA.

HIudposanne nanubix. Kpunrorpadus ¢ oTKpeITEIM Kit0doM. Xeu-QyHkuuu. HIudpsr
Le3aps, Buwxunepa, uddu-Xennmana, Dnp-I"'amansa, RSA. Ludposas noanuce.

b1.0.24 METPOJIOT'USA, CTAHOAAPTU3ALIUA U CEPTUOUKALIUA
IInanupyemble pe3yJbTaThl 00y4eHHs N0 TUCHHUILINHE:
OIIK-2. Croco0OeH caMOCTOSTEIIEHO TMPOBOJUTH IKCIIEPUMEHTATBHBIC UCCIICIOBAHUS H
UCIIO0JIb30BaTh OCHOBHBIE TPUEMBbI 00Pa0OTKHU U MPEICTaBICHHS ITOJTyYSeHHBIX JaHHBIX.
IMK-2. CnocobeH peann3oBBIBaTh TMPOTPAMMBI  SKCIEPUMEHTAIBHBIX HCCIICIOBAHUH,
BKJII0Yast BEIOOpP TEXHUUECKUX CPEACTB U 00pabOTKY Pe3yIbTaTOB.



ITIK-4. CnocoOeH ocylecTBISATh KOHTPOJIb COOTBETCTBUSL pa3padaThIBAEMbIX MPOEKTOB U
TEXHUYECKON JOKYMEHTAllMM CTAaHAApPTaM, TEXHUYECKHUM YCIOBHSM M JIPYIrMM HOPMAaTHBHBIM
JIOKYMEHTaM.

Copep:xaHue IMCHUILINHBI:

Teopernyeckne OoCHOBbI MeTposiormu. Vcropus pasButusa merposiornu.  Poib
OTEUECTBEHHBIX YYEHBIX B pa3BUTUU MeTposioruu. Ilonstue o6 m3mepenun. CBsi3b U3MEPEHHH C
IIO3HAaHUEM OKPY)KaIOLIETO0 O0BbeKTHMBHOro Mmupa. Omnpenenenue usmepeHus. Poib n3MmepeHuil B
Hayke U TexHuke. Ilonstue merposnormueckoro obecrnedenus. Cucrema oOecneyeHUsl €IMHCTBA
mMmepennid. CTpykrypa ©  (QYHKIOMH TOCYAapCTBEHHOM METPOJIOTMYECKOH  CIyXObl |
METpPOJIOTHYECKUX CIyx0 opranuzanuil. locymapcTBeHHas moBepouHas ciyx0a. Cpexncrsa
mimepernid.  Kmaccudukammss  cpenctB usmepenmid. OOoOmIéHHas — KiaccuUKanus
pagron3MepHUTeNIbHBIX PUOOpoB. CrcteMa 0003HaYeHNUH paJlor3MepUTENbHBIX IPpHOopoB. OOmue
XapaKTEPUCTUKHU U3MEPUTENBHBIX ITPUOOPOB. [Ipo0iaeMbl pagron3MepuTeIbHON TEXHUKY.

OcHoBbl Teopum norpemHocreil. Ilorpemnoctu u3mepenuil. IlonsTue norpemsocTu
U3MEPECHUM. Knaccupukauusa mnorpemHocreii. CraTucTHUecKas TEOpHUsl IOTPELIHOCTEN
u3MepeHus. MeTosbl onKMcaHus NorpemHocTeil. 3aKoHbI pacipeaesieHus..

H3MepuTenbHasi TeXHMKA. DIIEKTPOMEXaHHMUECKUE H3MEPUTEIBHBIC MPEOOpa30OBaTEIIH.
[Tpuniunsl noctpoenus. M3mepenue HanpsokeHuidl. V3MepeHne BpEeMEHHBIX HHTEPBAJIOB.
W3mepenune uactotel. M3mepenue ¢azoBoro ciasura. M3mepenue cnexktpoB. M3mepurenbHbie
reHeparopel. M3mepenue mapamerpoB uenei. M3mepenume MomHoctu. M3mepeHue
XapaKTEPUCTHUK CIIy4allHbIX ITPOLIECCOB.

OCHOBBI TEXHHYECKOI0 peryiupoBaHus. 3akoH PO «O TeXHUYECKOM PEryJIMpOBAHUN.
Texnudeckue peraameHThl. [OCynapCTBEHHBI KOHTPOJIL 3a COOJIOJCHHEM TpeOoBaHUMN
TEXHUYECKUX persiaMmeHToB. CTaHaapTU3alus, ee HaydHas M npaBoBas 6a3a. Llenu u npuHIMIBI
cTaHaapTu3auuu. Meroabl cTaHaapTu3anuu. HanuoHanbHasg, MeEXrocygapcTBeHHas U
MEXyHapo/Has cTaHaapTu3auus. MexayHapoaHas opranuzanus no cranpapruzanuu (MCO).
Cucrema HOpMAaTHUBHBIX JOKYMEHTOB B cTpouTenbscTBe. [loaTBepxknenne coorserctBus. Llenu u
IOPUHLMIBL  TOATBEPKACHUS  COOTBETCTBUsA. DOpMBI  MOATBEPXKACHHUS  COOTBETCTBUSL:
noOpoBOJIbHAST H  OOsi3aTenbHas cepTUUKAIMSA, JeKIapupoBaHUE COOTBETCTBUs. (CXEeMbl
cepTUGUKAIMU MpOAYKUMH, pabor u ycayr. Cucremsl ceptudukanuu. OpraHbl 10
ceprudukanmy, HCHbITaTeNbHbIE Ja0oparopun M UX akkpeautanus. [IpaBuna u mopsaok
npoBeseHuss  ceprudukanuu. CepTupHKanMs Ha  MEXKAYHApOJHOM, PETHOHAIBHOM U
HAI[MOHAJbHOM YpPOBHSIX.

OcHOBBI KOHTPOJIs KauecTBa. KadecTBo, nmokaszarenu kayectsa. KauecTBo mpoaykuuu u
3akoH «O 3amuTe npas notpeduTenei». CUCTEMbl MEHEI)KMEHTa KayecTBa U UX CepTHPUKAIHS.
Cranaaptsl 1SO 9000. Kontposns kauecTsa.

b1.0.25 QJIEKTPOMATI'HUTHBIE I1OJIAA U BOJIHBI,
IJIEKTPOAUHAMUKA U PACITPOCTPAHEHUE PAJIMOBOJIH
IInanupyemsie pe3yJbTaThl 00y4eHHs N0 TUCHHUILINHE:

OIIK-1. CnocoGeH UCHOIb30BaTh MOJOKEHUS, 3aKOHBI U METOJbl €CTECTBEHHBIX HayK U
MaTEMaTHUKH JIJIs1 pELIEHUs 3a/1a4 MH)KEHEPHOMU JESITEIbHOCTH.

IK-1. CrocobeH BBITIONHATE MaTEMaTHYECKOE MOJICIMPOBAHHE OOBEKTOB M IIPOIIECCOB IO
THUIIOBBIM METOJMKAM, B TOM YHCJIE C UCTIOIb30BAHUEM CTaHAAPTHBIX MTAKETOB IIPUKIIATHBIX IPOIPAMM.

IMK-2. Cnoco0GeH peann30BBIBaTh IMPOTPAaMMBbl IKCHEPUMEHTAIBHBIX HCCIIEIOBaHUH,
BKJII0Yast BEIOOpP TEXHUUECKUX CPEACTB U 00pabOTKy pe3yIbTaToB.

Conep:xxanue TUCHMILIUHBI:

BBenenue. OCHOBHbBIE TOJIOKEHUSI TEOPHH JJIeKTPpOMarHeTusma. Bgedenue. [lonnas
cucmema ypasuenuii Makceenna. llpenMeT u3ydeHus: JUCUUIUIMHBI « JIEKTPOMArHUTHBIE TOJISI K
BOJIHBI. DJIEKTPOJUHAMMKA U PacIpOCTPAHEHUE PAJAMOBOJIH», €€ CBSA3b C JAPYTMMHU HayKaMH.
DIEKTPOMAarHUTHBIE TapAMETPBI BEIECTBA M BEJIUYHMHBI, XaPAKTEPU3YIOIINE dJIEKTPOMAarHUTHOE
noje. Cucrema OCHOBHBIX JU(GEpeHIUATbHBIX YPaBHEHUH 3JEKTPOJMHAMUKM U UX



¢usnueckuil cmbici. MarepuanbHble ypaBHeHHs. CHucTeMa OCHOBHBIX Au(depeHInanbHbIX
YPaBHEHM B KOMIUIEKCHON opMe. AHanus cucmemvl OCHOBHbIX OUPDPepeHyuanvHvlx ypasHeHull
anexmpoounamuxu. IHTerpaabHble ypaBHEHUs 1eKTpoMarnetuzma. OO0ocHOBaHNE (PU3UIECKOM
UHTEpIpEeTallud MHTErPaJIbHbIX YPAaBHEHUH 3JIEKTPOJUHAMUKU. Memoowl pewienus cucmembl
ypasHenuti Makceenna. BolHOBbIE ypaBHEHUS. DJIEKTPOJMHAMUYECKUE MOTEHLIMAbL. TeopeMa
3aMa3AbIBalONINX IOTEHUHUAIOB. JHepeus 31eKMpOoMASHUMHO20 hoiA.  PelleHne BOJIHOBOIO
ypaBHEHHs Ui orpaHumyeHHoro oowvema. ®opmyna Kupxroda. Teopema VYmosa-lIlomnTHHTa.
Pac4€r sHepreTMYecKux XapaKTEpPUCTUK IEKTPOMArHUTHOTO OIS

N3ayyenne 3JIeKTPOMArHWUTHBIX BOJIH. [[niockue sSaeKmpomazHummuslie GOIHbL 8
00HOPOOHbIX uzomponHeix cpedax. OCHOBHBIE MOHATHA, XapaKTepu3yrollue BojaHy. Pemenue
3ala4l pacHpOCTpaHEHUs] IUIOCKOM BOJHBI B OJHOPOJHOM wu30TpornHO cpene. CBoiicTBa
IUIOCKOW BOJIHBI B OAHOPOAHON cpene. Ceoticmea cghepuueckux u yunuHOpU4ecKux 60IH 6
00HOpoOHbIx cpedax. COOTHOUICHUS JUIS BEKTOPOB HAIMPSDKEHHOCTEH SJIEKTPUYECKOTO U
MarHuTHOro mnosieil cdepuueckoir BosHBL. OCHOBHBIE CBOMCTBa CQepUUYEeCKUX BOJH B
u30TponHoi cpeze. [loHaTre o nosie NWIMHAPUYECKUX BOJIH B OJIHOPOAHOM M30TPOITHOM cpefe.
Pacuér mapamMeTpoOB 3JIEKTPOMArHUTHBIX BOJH. M3nyuenue 21eKmpoMaHUMHbBIX B0JIH
eMeHmapHeimM dnekmpudeckum euopamopom. Ilonsarne 00 H3ITYyYEHHH SIEKTPOMArHUTHBIX
BOJIH. Penienue 3amgaum M3iydeHUs DIIEKTPOMATHUTHBIX BOJIH JJIEMEHTAPHBIM IEKTPUYECKUM
BUOpATOpOM. AHAJIM3 AJIEKTPOMArHUTHOTO TOJIS AIIEMEHTApHOTO BHUOpATOpa M €ro CBOMCTBA.
Pacyér  XapakTepuCTUK  D2JEKTPOMAarHUTHOIO  IOJISI  DJEMEHTAPHBIX  H3JIydaTelleu.
OKCHEpUMEHTAIbHOE MCCIIE0BAaHUE XAPAKTEPUCTUK IOJSI 3JIEMEHTAPHOTO 3JIEKTPUUECKOTO
BUOpaTopa. OKCIEPUMEHTAJIBHOE HCCIICOBAaHUE XapaKTEPUCTUK IO  3JIEMEHTApHOIO
MarHuTHOTO BUOpaTopa.

JJICKTPOMATrHUTHBIC II0Jsl NPH HAJMYMM TPAHULBI pasgena cpea. / panuunvie
yenosusi.  I'paHudHble  YCIOBUS Ha TIpaHULE pasjena JABYX Cpeld C  pazIudyHbIMU
JIEKTPOMAarHUTHBIMUA TapameTrpamu. lmnenancHele rpaHuuHble ycioBus. [loBepxHOCTHBIE
BOJIHBl Ha TPaHUIIC pasfena ABYX Cpel. Aenenue npenomieHus u OmpadceHus nioCKuUx 60JH.
OmnpeneneHne OCHOBHBIX MOHATHH. Pemenus 3agad 11 MI0CKUX TOPU30HTAIbHO U BEPTUKAIBHO
NOJIAPU30BaHHBIX BOJH. (CBOMCTBAa NPETOMJIEHHBIX M OTPaXEHHBIX BOJNH. Paccesanue u
oupparxyus paouoeonn. Ilonstue o nudpakuuu paauoBoiH. CpolicTBa AU(paKIMOHHON
BOJIHBL. SIBJ€HHME BTOpPUYHOTO M3JIyUY€HHUs 3JIEKTPOMArHUTHbIX BOJIH. [loHsitue «Onectsiueit
TOUKW», 3PdexTuBHas MIomanas paccesHus (OIIP) Ten mpocreitmeit GopMbl U pearbHBIX
a’pOIMHAMUYECKUX OOBEKTOB. PelleHne mpukiIaJHbIX IPAHUYHBIX 3a7a4. DKCIEPUMEHTaIbHOE
HCCIJIEJOBAHNE XapAaKTEPUCTUK OTPAKEHUS U MPEJIOMIIEHHS 2JIEKTPOMArHUTHBIX BOJIH.

DJIEKTPOMATHUTHBbIE BOJIHbI B HaNpaBJAIMX cucremax. Pacnpocmpanenue
NEKMPOMASHUMHBIX 801H 6 TuHuu nepeoaqu CBY. OcobenHoctu quanazoHa CBY. DnemeHTHas
6aza ycrpoiictB CBY coBpemennsix PJIC (BomHOBOABI). DJIEKTPOMArHUTHOE TIOJIE
npou3BoiabHOW JuHUM nepenaun CBY. CBoiicTBa 3J€KTPOMAarHUTHOIO IOJIE B BOJIHOBOJE
(azoBass m TpymmoBas CKOPOCTH, JyiMHA BOJHBI B JuHuH mnepenaun CBY). Boanosoowv
NPAMOY201bHO20 cedenus. Y CIOBUE PaCHpPOCTPAHEHUS 3JIEKTPOMAarHUTHBIX BOJIH B JIMHUU
nepenaun CBY. Tumnbl BOJIH, pacpOCTPaHAIONIMXCA B BOJTHOBOAE. Y PABHEHHS COCTABIISIOIIUX
IoJI1 B MPSMOYIOJbHOM BOJIHOBOJE. PacueT KpUTHMYECKMX [UIMH BOJH B IPSIMOYTOJIBHOM
BOJIHOBO/Ie. BOJTHBI OCHOBHOI'O M BBICHIETO THIIOB B MPSIMOYTOJIBHOM BOJHOBOJE. IlocTpoenue
JyarpamMMbl TUIIOB BOJIH B IIPSIMOYTOJIBHOM BOJIHOBOJE CTaHAApTHOro cedeHwus. IIpenmyiecrsa
paboThl BOJIHOBOJIAa HAa BOJIHE OCHOBHOro Tumna. [lons B BOJHOBOJAX Ha YacTOTE HIXKE
KpUTHYEeCKOH. Kpyenvie, KoakcuanbHble U NOJOCKOBble 80HO800bI. Y PAaBHEHHSI TOJS B KPYTIIOM
BOoHOBOJIe. [lone koakcnanesHOTrO BOosIHOBOAA. [lonockoBeie BOMHOBOBI. [locTpoeHne CTpyKTyp
JIEKTPOMAarHUTHBIX TIOJEM M TOKOB B IPSMOYIOJbHBIX BOJIHOBOJAX. [locTpoeHue cTpykTyp
AIIEKTPOMAarHUTHBIX TOJIEH M TOKOB B KPYIVIBIX, KOAKCHAJIbHBIX M IOJIOCKOBBIX BOJHOBOJAX.
Ocobennocmu nepedauu snekmpomazHumuol snepeuu om cenepamopa CBY k muaepyske.
Cynepnozunus mnafalIUX W OTPAXEHHBIX BOJH B JUHUM nepenaud. Ilapamerpsl,
XapakTepU3yloIue peXuMbl paboThl JHMHMM  Tepenadyd. PacmpeneneHue  aMmIuIMTY.



HaIPSKEHHOCTEH 3JIEKTPUYECKOrO0 U MarHUTHOTO MOJIEH BJIOJIb JIMHUU TIepeaun. 3aBUCUMOCTh
pekuma paboThl JIMHUM TIEpeladyd OT CBOMCTB HAarpy3ku. Pe3oHaHCHBIE CBOMCTBa OTpPE3KOB
BOJIHOBOJIOB. Pacuér 4acTOTHBIX U SHEPreTHUYECKUX MapaMeTpoB BOJHOBOAOB. OIlEHKA PEKUMOB
pabotel nuHUN nepenaun CBY ¢ momombio KpyroBbiX auarpamm. OnpeneneHue pexuMOB
paboTts! muHuM nepenaun CBY npu pa3znuuHbIX Harpy3kax. DKCIEPUMEHTAIbHOE UCCIIEJOBAHHE
PEKUMOB pabOThI MPSIMOYTOJIBHOTO BOJHOBOJA. DKCIEPUMEHTAIILHOE HCCIEOBAaHUE PEKUMOB
paboThl KOAKCHAILHOTO BOJHOBOJA. JKCICPUMEHTAILHOE HCCIEAOBAHUE PEKUMOB PabOTHI
MOJIOCKOBOTO BOJTHOBOAA. OlieHKa mapaMeTpOB BOJTHOBOAHO Yy3J1a PaIUOIOKAIMOHHON CTaHIIUU.

Konebarenbnbie cucrembl CBY. Onexmpomacnumuvie ronebanusi 6 00beMHbIX
pezonamopax. Konebarensubie cucreMbl CBY. Pe3onaTopsl BoHOBOHOTO THMA. J[i1HA BOJIHBI
COOCTBEHHBIX KOJI€OaHUI PE30HATOPOB. BelpaxeHnuss Uil BEKTOPOB HAIPSIKEHHOCTEHN
9JIEKTPOMArHUTHOTO MOJsl B OOBEMHBIX pe3oHaTopax. Pacu€r reoMeTpuueckux pa3MepoB
PE30HATOPOB BOJHOBOJHOTrO THUMA. llocTpoeHue CTPYKTYp SJIEKTPOMAarHUTHOTO TMOJs B
pe30HaTOPax BOJHOBOIHOTO THUIIA.

OcHOBBI TeOpMH PpACHPOCTPAHEHMsl PAAUOBOJH. Pacnpocmpanenue paouogonn 6
€c80000HOM npocmparcmee. JNEKTpUYECKUE CBOMCTBA 3eMiid U arMocepbl, UX BIMSHUE Ha
pacnpoctpanenue paguoBonH (PPB). ®opmyna wupeanbHOl pamuoniepenaun.  OOnacts,
CYIIECTBEHHAs] JJIsl pacrpocTpaHeHusi paauoBoiH. 3ouHbl Dpenens. [loctpoenue pagmorpacc B
3eMHON armocdepe. OmeHka BHUIOB pedpakiuu paauoBoiH. OreHka 3aTyxaHWs paJUdOBOIH B
atmocepe. Pacnpocmpanenue snekmpomacHumusix 8ox 60.1u3u nosepxrocmu 3emnu. IloctaHoBKa
3a/1a4d U €€ pelIeHUE TPU PACIIPOCTPAHEHUU PAIMOBOJIH HAJ IUIOCKOM 3emuiedt. OTpakarelibHbIe
dopmynel ¥ 00nacTe WX NpUMEHeHHsA. BiusHue 3eMin Ha XapaKTEPUCTHKY HANpaBIEHHOCTU
aHTeHHbI. Pacuér mapamerpoB 3JEKTPOMArHUTHBIX BOJIH MPH PACIPOCTPAHEHUU HAJ[ <ILJIOCKOM
3emnéit. MccnenoBanue BAUsHUS 3eMIM Ha PACIIPOCTPAHEHUE PAIOBOIH.

b1.0.26 PAIMOMATEPHUAJIBI U PAJIMOKOMIIOHEHTDBI
IInanupyembie pe3yJbTaThl 00yUeHHs 0 AUCHUILINHE:

IIK-3. CrnocoOeH BBIMOMHATH pacueT M INPOEKTHPOBAHHUE JeTalieil, y3J0B U YCTPOMHCTB
PaAMOTEXHUYECKUX CHUCTEM B COOTBETCTBUM C TEXHHUYECKHM 3a/laHUEM C HCIOJIb30BAHUEM
CPEICTB aBTOMATU3ALMH TPOEKTUPOBAHMSL.

IIK-5. Cnocoben OCYIIECTBIISITh ~ OPTraHU3AIMOHHO-METONYECKOE obecrieueHne
TEXHUUYECKOH 3KCIUTyaTalluy PaJuO3JIEKTPOHHBIX CUCTEM U KOMIUIEKCOB.

Conep:xaHue TMCUMILUTHHBI:

Beenenne. O011e cBOWCTBA paIioMaTEPHAIOB U PAIMOKOMIIOHEHTOB M UX KJIaCCHU(UKALIHS.

®duznyeckue npouecchbl B AudjeKkTpukax. Knaccudpukanus ausnextpukos. IlpusHakuy,
10 KOTOPBIM BEILECTBA OTHOCAT K JAMAJIEKTpUKaM. llapaMeTpsl AMAIEKTPUKOB. DIIEKTpUYecKas
noJyisipu3anus. OJIEMEHTApHbI  3JEKTpUYECKUH MOMEHT. Bunbl ynpyroil mnosspuzanuu.
ONEKTPONPOBOJHOCTb. DJIEKTpUYecKass MpoyHOCTh. J(uanekrpuueckue norepu. IlaccuBHble n
AKTHUBHBIE TUAJIEKTPUKH.

JudnekTpudyeckne Martepuaibl. OrnpesneneHue, OCHOBHble cBoiicTBa. OcoOeHHOCTH
AIIEKTPOPU3NYECKUX CBOMCTB. XapaKTEPUCTUKH, ONUCHIBAIOUINE IOBEACHHE IUAJIEKTPHUKOB B
AIIEKTPUUYECKUX MOJAX. ['pynmsl (TUITBI) TONSpU3aLuu. DileKTpuueckoe cMelenue. [Ipumenenue
JTURJIEKTPUYECKUX MaTEpUaliOB B PaIHOTEXHUKE.

MarnutHble  matepuanbl.  HamarnmumBanue — ¢eppoMarHeTukoB.  OCHOBHBIE
onpenenenus. Buael marmetusma. Kinaccudukamusi BemecTB MO MAarHUTHBIM CBOWCTBaM.
OcHoBHasl KpuBas HaMarHW4YMBaHUS, NETIIA THUCTEPE3UCA. Y CIOBUS BO3HUKHOBEHUS JIOMEHHOU
CTPYKTypbl. BnusHMEe 4YacTOTHl MPWIOKEHHOTO MAarHUTHOTO TIOJIE Ha OTHOCHUTEIBHYIO
MarHMTHYIO IPOHUIIaeMOCTb. HamMarHnunBaHue B IEPEMEHHOM MarHUTHOM 1oJje. Buabl noreps.
Marnuroctpukuus. Knaccudukaius MarHiTHBIX MaTepUaioB.

IMonynpoBoaHuKOBBIe MaTepuabl. O0mue cBeneHus. DHeprus aktuBauuud. OOnacTb
MPUMEHEHHUS. DJIEKTPOIPOBOIHOCTh. MexaHnu3M o0Opa3oBaHUs CBOOOIHBIX HOCHUTEJICH 3apsja.
Hedexrsl pemerku. JloHopHBIE MOMYNpOBOAHUKH. Tepmopesuctop. BiusHue HanpskeHHOCTH



BHEIITHETO DJIGKTPUYECKOTO TIONS Ha SJIEKTPONPOBOAHOCTH MOJYIPOBOJHUKOB. Bapucrop.
Tepmoanexkrpuueckue 3¢ dexTsr B moaynpoBoaHukax. dddekt Ilenpthe. Dddext Tomcona.
Dddext Xomra. POTOINEKTPUIESCKHUE SIBICHUSI.

IMaccuBHble paguokoMnoHeHTHl. OOmme cBencHus. Pesucropel: Kiaccuuramus u
KOHCTPYKIIMSI; T[apaMeTphbl, CHCTeMa OOO3HAaYeHWH W MapKUPOBKA, KOHCTPYKTHBHO-
TEXHOJIOTUYECKUE Pa3HOBUIAHOCTH; CIIeIUANIbHBIC pe3ucTophbl. KoHaeHcaTopsl: kiaccudukanus
¥ KOHCTPYKIIUS; TTapaMeTphl; CUCTEeMa 0003HAUYECHUN ¥ MapKUPOBKA; OCHOBHBIC Pa3HOBUIHOCTH
KOHJIeHCaTOpoB.  Karymku  MHOYKTUBHOCTH:  (U3MUEcKas MPHPOJAa  HMHIYKTUBHOCTH;
KOHCTPYKIIMU KaTyHICK; HMHAYKTUBHOCTb H CO6CTBCHHaSI CMKOCTb, IOTCPHU; PA3HOBUIAHOCTU
KaTylmieK  HMHIYKTUBHOCTU.  TpaHc(hOpMaTOpbl:  MarHMTONPOBOABI  TpPaHCHOPMATOPOB;
¢u3nueckne OCHOBBI (DPYHKIIMOHUPOBAHHS TPaHC(HOPMATOPOB; MOTEPH; OCHOBHBIC MPUHIIUITBI
pacyera TpaHCPOPMATOPOB.

3akiarodenue. [lepcriekTUBB U TEHACHIMU Pa3pabOTKU COBPEMEHHBIX PaJOMaTEpUAaIOB
U PaJIMOKOMITOHCHTOB.

B1.0.27 OCHOBbI TEOPUU PAJJMOTEXHUYECKUX IEIEN U CUTHAJIOB
IInanupyemble pe3yJbTaThl 00yUeHHs 10 TUCHHUILINHE:

ITIK-1. CnocoGeH BBINOIHATh MaTeMaTUYECKOe MOAEIUPOBAHUE OOBEKTOB U MPOLIECCOB I10
TUIIOBBIM METOJMKaM, B TOM YHCII€ C HCIOJIb30BAHWEM CTAHJAPTHBHIX MAKETOB IMPHUKIAIHBIX
IIPOrPaMM.

IIK-2. Cnoco0GeH peann30BBIBaTh MPOTPAMMBI  SKCIIEPUMEHTAIBHBIX HCCIECIOBAHUH,
BKJII0Yasl BEIOOpP TEXHUUECKUX CPEICTB U 00pabOTKy pe3ysIbTaToB.

IIK-3. CriocoOeH BBIMIOIHATh pacueT W IMPOCKTHPOBAHHE JETAICH, Y3JIOB M yCTPOWCTB
PaZIMOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKMM 3aJIaHUEM C HCIIOJIB30BAHHEM
CPEJCTB aBTOMATU3ALIMH TPOEKTUPOBAHMUSL.

IIK-5. Cnocoben OCYIIECTBIATh  OPraHU3ALMOHHO-METOANYECKOE o0ecrieueHue
TEXHUUYECKOH 3KCIUTyaTalluy Paiio3JE€KTPOHHBIX CUCTEM U KOMIUIEKCOB.

Conepxanue IMCUMILIAHBI:

Meroabl aHaiuM3a UM pacuyera JIEKTPHYECKHX Lieneil MOCTOAHHOro Toka. OCHOBHbIE
MOHSITHUS U 3aKOHBI AJIEKTPOMAarHUTHOTO IOJISA, JIEKTPUYECKUX M MAarHUTHBIX Leneid. OCHOBHBIE
NOHATUS TEOpPUM Iiered. DJeMeHThl anekTpudeckux ueneil. 3akonel Oma u Kupxroda.
[TpeoOpa3oBanue cxem Lenei. Merox pacdera 3JeKTPUUECKUX LIENEH ¢ MOMOIIBIO ypaBHEHUH
Kupxroga. DxcnepuMeHTanbHble MCCIEI0BAaHUS AJIEMEHTOB 3JIEKTpUUecKuX Lenel. M3ydenue
KOMIUIEKTYIOIIUX HU3AEIUI, IPUMEHIEMBIX JUIS CO3/IaHUS DIEKTPUUECKUX U PaJUOTEXHUUECKUX
nernei. l3yueHune cmocoOOB TMPOBEPKH pPabOTOCIIOCOOHOCTH deMeHTOB Iienel. OrleHka
[IapaMeTpOB IEMEHTOB. PacueT SKBUBaJIEHTHOIO COIPOTUBIIEHUS LIENIH NOCTOSIHHOIO TOKa MpHU
IIOCJIETIOBATEIIbHOM M IApAJJIEIbHOM COEAVMHEHUHW 3JIEMEHTOB, IIPM CMEIIAHHOM COEIUHEHUHN
AJIEMEHTOB. DKCIEPUMEHTAIBHOE UCCIIEI0OBAHUE JIEKTPUUECKUX LIENEHN MOCTOSHHOTO TOKa IpHU
MIOCJIEIOBATEIbHOM ~ COCAVHEHUM, IIpU IAPAUIEIBHOM COEAUHEHWH, IIpU CMEIIAaHHOM
COEIMHEHUH DJIEMEHTOB. MeTo/bl pacueTa 3JeKTpUYECKUX Lened. MeToa nmponopluuoHaIbHbIX
koa¢¢unmentoB. Meton 3akoHoB Kupxroda. MeTosn KOHTYpHBIX TOKOB. MeTon ABYX Y3JIOB.
Merton y3710BBIX HampspkeHUH. MeToll SKBUBAJIEHTHOTO reHepaTopa. MeToluKa BBINOIHEHUS
pacuéra METOJOM KOHTYpPHBIX TOKOB. MeToaMka pacuera 3JEKTPUYECKHX Lened METOAOM
Y3JI0BBIX HANpsDKEHUI. PacueT aeKTpuyecKux 1enel METOI0M Y3JI0BbIX HaNpsKEHUH AJIs IBYX
y3JI0B, JJI TpeX U OoJiee y3II0B.

Metoabl aHanmM3a W pacyera JJIEKTPHYECKHX Hemeid. OJIEKTpUUYECKHE LEeNu
MEePEMEHHOTO TOKa. AHaW3 AIEKTPUYECKUX Ieneld BO BpeMeHHOM oOnactu. KomrmekcHbIH
METOJI aHaJIu3a COEIMHEHUHN Lened. MeToapl pacdyera M aHaJIM3a AIIEKTPUYECKUX LIETEH.
Mertoauka pacyera 3JIEKTPUYECKUX IEMed MEPEMEHHOr0 TOKa. Pacder 3leKTpuyYecKux Lenei
NEPEMEHHOTO TOKa BO BPEMEHHOI OO0JIAaCTH INpPH IOCIEA0BATEILHOM COCIHMHEHUHU 3JIEMEHTOB,
IIPY NIApaJuICIbHOM COEIUHEHHMM JJIEMEHTOB. Pacuer aieKTpUYecKHX LENed IEepEeMEHHOTO TOKa
KOMIUIEKCHBIM METOJIOM IIPH IOCJIENI0BAaTEIbHOM COECIMHEHUHU AJIEMEHTOB, IIPU MapajieIbHOM



COCIMHEHUU DJJIEMEHTOB. OKCIIEPUMEHTAJIbHOE HCCIECJOBAHME JIIEKTPUYECKUX Lened u
IIPOLECCOB B HUX IPHU IOCIECIOBAaTCIIBHOM COCIWHEHUU JJIEMEHTOB, IIPH IapauIeIbHOM
COCMHEHUH 1eMeHTOB. Tpex¢asHeie snekTpudeckue enu. IIpuHmun nomydeHus TpexdazHon
OJIC. Coenunenne (a3 reHepaTopa W MOTPEOUTENS] SHEPTHHU «BBE3JION» U «TPEYTOJIbHHUKOM.
OcoOenHocTH pacuera Tpex(Pa3zHbIX FIMEKTPUUSCKUX IeTeH. IKCIIEPUMEHTAIILHOE UCCIICI0BAHNE
nenei TpéxdasHoro toka. IloaxitoueHne Harpy3ku K CETH IO CXEME «3BE3[a» U HU3MEepeHue
OCHOBHBIX IapaMeTpoB cxeMbl. [lofkiatoueHre Harpy3ku K CETH IO CXEME «TPEYrOJIbHUK» U
WU3MEpPEHUE OCHOBHBIX I1apaMETPOB CXeMbl. AHAIU3 DJJIEKTPUUECKHUX LENe B YaCTOTHOU
obmactu. @DyHkuum snekTpuueckux 1eneld. Cuctemuele (QyHKIUM 1eneid. YacTOTHBIE
XapaKTEPUCTUKU DJIEKTPUUECKHUX LETICH.

Pe3onancHbIe 1ekTpryeckue nenu. [locinenoBarenbHblid KoneOaTenbHbI KOHTYp. Cxema
U TapamMeTpbl IOCJIEN0BATENbHOIO KOJEOATeJbHOro KOHTypa. Pe3oHaHc HanpsKeHMH.
YacToTHBIE XapaKTEPUCTUKU IIOCIIEAOBATENILHOTO KoJiebaTenpHoro KoHTypa. IlapayuienbHblit
KoJsieOaTenbHbI KOHTYp. Pe3oHaHC TOKOB B aniekTpuueckoi nenu. [lapamerpsl nmapamieabHOro
K0JIEOATEIBPHOTO KOHTYpa. BHIBI cXeM mapauiesbHbIX KoJeOaTebHBIX KOHTYpPOB. Pe3oHaHCHbIE
CBOWCTBA MapajuIeJIbHOIO KOJIEOATEJbHOr0 KOHTYpa. Pe3oHaHCHBIE KpHBBIE MapalieIbHOIO
KOJIEOATEIBHOTO KOHTYpa. YacTOTHBIE XapaKTEpUCTHKH MapauIeIbHOTO KOJIe0aTeIhbHOTro
KOHTypa. BinsiHue napaMeTpoB reHepaTropa U Harpy3Kd Ha PE30HAHCHBIE CBOMCTBA KOHTYPOB.
Pacuer mnapameTpoB U XapaKTEPUCTHK KOJIEOATENbHBIX KOHTYPOB. OKCIEPUMEHTAIbHOE
UCCIICOBAHNE DPE30OHAHCHBIX SBJICHUM B DJIEKTPUYECKMX LEMAX B IOCIEA0BATEIbHOM
K0JIeOAaTEIbHOM KOHTYpE, B TApAIJIETbHOM KOJIEOATEIIbHOM KOHTYpE.

ITepexoanbie mpounecchl B 3JeKTPUYECKUX Hensax. OCHOBHBIE CBEICHUS O MEPEXOJHBIX
npoueccax B 3JEKTPUYECKUX LEMAX M METoJax UX pacuera. 3aKOHbl KOMMYyTauluu. MeTozsbl
aHaJIM3a DJEKTPUYECKMX Lened B CTAaMOHApHOM M IEPEXOAHOM pexnuMmax. Pacuer
AIIEKTPUYECKUX LIETIEN B CTAllMOHAPHOM M MEPEXOAHOM pekrMax. Pacuer u aHainn3 nepexoaHbIxX
nporieccoB B RC mensax, B RL memsax. OkcrnepuMeHTaTbHOE HCCIIEIOBaHUE MEPEXOIHBIX
IPOIIECCOB B DJIEKTPUYECKHX IemsX. VccnenoBanne mapaMeTpoB rnepexogHoro mnpomecca B RC-
nenu, B LR-memnm.

DulekTpryeckne puabTphl. Diekrpudeckue GuiabTpsl. [lpeacrasnenue ¢punbTpa B Buae
4eThIpEeXNOMOCcHUKA.  [lapameTpbl  yeTblpéxmontocHHKa. OCHOBHBIE — ONpPENENEHHA U
KJaccu(uKanus dNEKTpHYecKiX (GuiabTpoB. AHaMM3 MeKTpudeckux GuibTpoB. LC-puibTpsbr.
Mertoapl pacueTra 3JIEKTpUUECKUX (UIBTPOB. DKCHEPUMEHTAIbHOE HCCIE0BaHUE (DUIBTPOB.
HccnenoBanue GpuiabTpa HUKHUX 9acToT. MccnenoBanue puiibTpa BEpXHUX 4acTOT.

OcHOBHBIC BH/IbI IeTEPMHUHUPOBAHHBIX U CJYYaiHBIX CHTHAJIOB B PAAHOTEXHUKE M UX
xapakTepucTuku. OCHOBHbIE BHJbl PAJUOTEXHUYECKUMX CHUTHAJOB U MX XapaKTEPUCTUKH.
[TapameTpbl 1 XapaKTEPUCTHKU JETEPMUHUPOBAHHBIX CUTHATIOB. MeTO1bI IIpeoOpa30BaHus CUTHAJIOB.
OrneHka nmapamMeTpoB U XapaKTEPUCTUK HETIEPUOINYECKUX CUTHAJIOB, IEPUOINYECKIUX CUTHAJIOB.
Cnexktppl  curHasioB.  CHekTp  NEPUOJMYECKONM  MOCIENOBATEIbHOCTH  IIPSMOYTOJIBHBIX
BUJICOUMITYJIbCOB. CIIEKTP MEPUOIMUECKON MOCIEA0BATEIbHOCTH MPSIMOYTOJIbHBIX PaMOUMITYIILCOB.
VY3KOMONOCHBIE  CUTHANBl. OJKCHEPUMEHTAIbHOE HCCIEIOBAHUE  aMIUIMTYAHO-4aCTOTHOIO
CHEKTpa TEepUOJMYECKON  IOCIEeI0BAaTENIbHOCTH  BUJCOUMITYJIBCOB.  DKCIHEPUMEHTAIbHOE
UCCJIEOBAHNE aMIUIMTYAHO-4aCTOTHOIO  CHEKTpa IEpPUOJUYECKOW  IOCIEN0BATEIbHOCTU
panuoumnyiabcoB. CHEKTpbl  HEMepUOaUYecKuX curHajioB. CHeKkTp  MpsSMOYTOJIBHOTO
BujeonMiysibca. CHEKTp NPAMOYToJbHOrO panuoummyibca. CHEKTp IAYKd HMITYJIBCOB.
OKCepuMEHTAIbHOE HMCCIIE0BaHNE aMIUIMTYIHO-4aCTOTHOIO CHEKTpa Mauyku MEepUOJUYECKON
MIOCJIE0BATENBHOCTH BUJEOUMITYJIBCOB. OJKCIIEPUMEHTAIBHOE HCCIEIOBAHUE aMILUIUTYAHO-
YaCTOTHOTO CHEKTpa MaykKu MEepUOJUYECKON MOCIe0BaTeIbHOCTH PaJuOUMITYNIbCOB. Pacuer
CIIEKTPOB  HENEPUOAMYECKMX CUTHAJIOB. Pacdyer CHIEKTpOB NEPUOJUYECKUX  CHUTHAJIOB.
DKCrepuMEeHTaIbHOE UCCIIeIOBaHKE napaMeTpoB u CHEeKTpa NePUOANYECKON
MOCJIEI0BATEIbHOCTH  PAJUOUMIYIBCOB TayccoBOW (opMbl. MOIyIMpOBaHHBIE CHUTHAJBIL.
Pa3HOBHIHOCTH MOIYJIMPOBAHHBIX PAJUOTEXHUYECKMX CUTHAIOB. CIEKTp CUTHAIOB C
amMIUIUTYIHOM Monysitued. CleKTp CUrHajoB C yrioBod monyisauued. OLieHKa napameTpoB U



XapaKTEpUCTHUK  AMIUIUTYJHO-MOIYJIHMPOBAHHBIX  CUTHAJIOB,  YaCTOTHO-MOJYJIMPOBAHHBIX
curHasioB. [lapameTpbl M  XapakTEPUCTUKU CIOXHBIX CHUTHAJIOB THUIOBBIX 00Opa3loB
paauosokanMoHHOM  TexHUKU. [lapamerpbl u xapakrepuctuku JIUM curnana. Ilapamerpsl u
xapakrepuctukn KOM curnana. DKCIIEpUMEHTAIBHOE MCCIEAOBAHUE aMIUIMTYAHO-4aCTOTHOIO
CIIeKTpa mnepuoandeckoi mocnenoBatenbHocT JIUM-curnanoB. CiiydailHble CHTHAJIBI.
XapakTEepUCTUKH U IIapaMEeTPbl CIy4alHbIX PaJUOTEXHUYECKUX CUTHANOB. CBA3b CIEKTPAIBHOU
TUIOTHOCTH MOIIHOCTH M KOPPEISIIMOHHON (PYHKIMH CIIydalHOTO cHrHana. Pacder mapameTpoB u
XapakTepUCTHK cCllydailHbIX curHanoB. IloctpoeHue rpadukoB ciydallHbIX CHUTHAJIOB 10 HUX
napaMmerpam.

JIuHeliHbIe JJIeKTPUYECKHE Wenu M Npeodpa3oBaHMsi HMH PATHOTEXHUYECKHX
curHanoB. OCHOBHbIE METO/bl pacyeTa XapakTEpPUCTUK paJUOTEeXHUUECKUX Leneil. YacToTHble
XapaKTepUCTUKUA  JIMHEWHBIX  Ilenel. BpemMeHHble  XapakTEpUCTUKH  JIMHEHHBIX  IEHEH.
Hcnonp30BaHnEe OCHOBHBIX METOJIOB pacueTa XapaKTePUCTUK paJlMOTEXHUYECKHUX Lenei. Pacuer
YaCTOTHBIX M BPEMEHHBIX XapaKTEPUCTUK PAAMOTEXHUYECKUX LENed. OKCIEPUMEHTaIbHOE
UCCIIEIOBAaHUE XapaKTEPUCTUK pPaJuOTeXHUYecKuX weneid. OCHOBHbIE METOAbl aHaIu3a
paiMOTEXHUYECKUX Lieneld. YacTOTHBIM METOJ aHalu3a JUHEHHBIX Lieneld. BpemeHHol MeTox
aHajln3a JMHEHHBIX Ienei. Pacuer m amamm3 yactoTHeIM MerogoM CR-meneit, RC-meneii.
Hcnonp30BaHne BPEMEHHOIO METOAA aHalW3a paAMOTEXHHUYECKUX Lened. Pacder m anamus
BpeMeHHbIM MeTonoM RC-meneit, CR-neneil. Pagnorexauyeckue nenu ¢ OOpaTHOM CBS3BIO.
Bausinue oOpaTHOI CBsI3U Ha XapaKTEPUCTUKU LeNU. Y CTOMYMBOCTD JIMHEHHBIX Lienell. AHaIN3
YCTOMYMBOCTH JIMHENHBIX 1ienel. PacyeT u aHanu3 yCTOMYMBOCTH JIMHEHHBIX LETICH.

CornacoBanHasi puiabTpanus JeTepMUHMPOBAHHBIX CUTHAIOB. ONTUMANIBHBINA QUIBTP.
CornacoBansblii GuibTp. OnTuManbHas o00pabOoTKa pPaAMOTEXHHUYECKUX CUTHAIOB. AHAIN3
corylacoBaHHbIX (uibTpoB. CoriacoBaHHbIl (GWIBTP Ul NPSAMOYTOJBHOIO BHMICOUMIIYJIbCA.
CornacoBaHHbIH (UIBTP TSI IPSIMOYTOIBHOTO PAIHOUMITYIIBCA.

OcCHOBBI TeOpUM JHMCKPETHBIX M HU(POBBIX CHTHAJIOB W NPHHOMIBI UX 00padOTKH.
XapakTepuCTUKH JAUCKpeTHBIX curHanoB. Teopema KotenbHukoBa. Meron Z-npeoOpa3oBaHus.
HuckpeTrHoe npeodpazoBanue Pypoe. Onpenenenue Z-npeodpazoBaHue AUCKPETHOTO CUTHAJIA.
Pacuer u aHanu3 oTKJIMKa AMCKPETHOrO (MIbTpa Ha 3aJaHHbIN curHai. llpuHnunel nudposoii
00pabOTKM CUTHAJOB. BpeMeHHble M YacCTOTHBIE XapaKTEPUCTHKH JAUCKPETHBIX (DUIBTPOB.
CucremHas ¢pyHkuust punpTpa. 3amadya aHaiusza HudpoBoro GuiIbTpa U METOJbI €€ PEIICHUS.
OCHOBHBIE METOJIbl aHATHM3a HUPPOBBIX (GUIBTPOB. AJITOPUTM JIMHEHHOM LU(POBOI (UIBTpaLHH.
VYcroitunBocth 1H(MpoBBIX GUIbTPOB. AHamu3 LUGPoOBbIX (uabTpoB. Pacuer u ananmus
UGPOBBIX PUIBTPOB BpEMEHHBIM MeTOZIOM. Pacuer n ananu3 u@poBbIX GUIBTPOB METOAOM Z-
npeoOpa3oBaHUM.

HenuneiiHble djieKTprYecKre Leny 1 npeodpa3oBaHue HMH PAIUOTEXHHYECKHX CUTHAJIOB.
XapakTepUCTUKH HEMHEHHBIX 71eMEeHTOB. CIIEeKTpaJIbHBIN COCTaB TOKA HEJIMHEHHOIO 3J1eMEeHTa
OpU BO3JIEHCTBMM TapMoHHuYeckoro curHana. IIpeoOpasoBanue yactoTel. DopmMHUpOBaHHE H
JIeMOIysus paguocursanoB. @opmupoBaHue aMILIUTYAHO-MOIYJIMPOBAHHBIX PaIMOCUTHAIOB
U CUTHAJIOB C YINIOBOM Monymsuued. JleMomymnsuus paaMOCUTHAIOB. OKCIEPUMEHTAIbHOE
UCCIIEIOBaHME B LEISIX aHajdu3a IapaMeTpoB pPaaUO3JEKTPOHHBIX cpeacTB. lccnepoBaHue
aMIUIMTYIHOTO  JAeTeKkTopa. MccinemoBaHne  4acTOTHOrO — JIETEKTOpa.  ABTOr€HEpaTopbl
rapMoHHYecKux KojeOanuil. HazHaueHue, coctaB, pexuMbl pabOThl aBTOreHepaTopa. Y ClIOBUS
caMOBO30YXJeHHsI ~ aBToreHepatopa. bamanc ammutyny u  OamaHc  ¢a3. Pexumbl
caMoOBO30Y>K/IeHUS! aBTOTe€HepaTopa.

b1.0.28 OCHOBBI OJIEKTPOHUKU U CXEMOTEXHHUKHN
IlnanupyemMble pe3yabTaThbl 00yUeHHs 1O JUCHUIINHE:
IIK-1. CriocoGeH BBIMOIHATH, MaTEMAaTUYECKOE MOJICITMPOBAHNE OOBEKTOB U MTPOIIECCOB 1O
THUIIOBBIM MCTOJHWKAaM, B TOM 4YHUCJIC C HCIIOJIB30BAaHHCM CTaH,Z[apTHBIX IIaKE€TOB HpI/IK.HaI[HI:IX
MpOTpaMM.



IIK-2. Cnoco0eH peamu30oBbIBaTh MPOTPAMMBI SKCIEPUMEHTABHBIX HCCICIOBAHUM,
BKJTFOYAsi BEIOOP TEXHUYECKHUX CPEICTB i 00pabOTKY pe3yIbTaToB.

IIK-5. Cnocoben OCYILECTBIIATh OPraHU3aLMOHHO-METOANYECKOE oOecnieueHne
TEXHUYECKOH IKCILTYyaTAllMK PaJIUO03JIEKTPOHHBIX CUCTEM U KOMILIEKCOB.

Conep:xanue TMCUMILUIUHBI:

Beenenue. Llenu u 3amauun kypcea. Jluteparypa no npeamety. BBenenue B IUCIUIIIMHY.

OCHOBBI JJIEKTPOHMKH M CXeMOTexHMkH. [IpuMeHeHne yCTpONCTB aHAJIOrOBOM
3JeKTPpOHUKUA. OCHOBHbIE TMOHATHA. JIMHEHHbIE W HEIWHEWHbIE LENUu. OKBHUBAJICHTHBIC
npeoOpa3oBaHUsl CXEM OJJIKTpUUEeCKuX Iened. WneanbHble M pealibHbIe 3JEMEHTHI IerneH.
ITpocteie RC- u RL-ntenmn. OcOOEHHOCTH aHanM3a CIOXKHBIX 3JIEKTPUUYCCKUX Ieneid. MeToabl
aHaJIn3a CJIOXHBIX Iened. YueT 3aBUCHUMbBIX UCTOYHUKOB B IEMAX C aKTUBHBIMH 3JIEMEHTaMHU.
Teopembl 00 5SKBUBaJCHTHBIX HCTOYHUKAX HANpSHKEHUs W TOKa. lIpMHIUMI HalOXEHUs.
Tpexdazusie cetn. Coenunenne a3 Harpy3Ku TPEyroJbHIUKOM U 3BE3/10H.

I'apmonunveckne curHanbl. CnekrpajbHasg 00padoTka cUrHanoB. CUHYCOUJAIbHBIC
curHanbl. KommuiekcHas amiutyna. BekTopHoe mpencrtaBieHue curHaioB. [IpeoOpasoBanue
O®ypbe. CnekTpalibHasi IUIOTHOCTb CHUTHajia. ODHEPreTUYECKHE XapaKTEpPUCTHKU CHUTHAJIA.
CrarucTuueckue  XapakTepucTuku  curHasna.  CHekTp  HEeNepUoJUYECKOTO  CUTHAIA.
[TpeoOpazoBanue Jlamnaca. Monynsauusa u aemonyisaius. Buasl monynsauuu: AM, FM, ASK,
FSK, AMH, PSK, QAM.

YerbipexnoJOCHUKHU. JIMHHBbIE JUHMUA. YacTOTHBIE XapAaKTEPUCTUKHU 3JIEKTPUUECKUX
nerneid. KoneOarenpHble KOHTYpPHl M WX YAacCTOTHBIE XapaKTEPUCTUKU UYUeETHIPEXMOIIOCHHUKH.
Matpuipl napaMeTpoB UEThIpEXIONIOCHUKA. llemm ¢ pacnpenelieHHbIMH —MapaMeTpaMu.
Tenerpadusie ypaBHeHus. berymue BonHbl B JIMHHOM JuHuUA. KoadduumeHT oTpakeHus.
Crosuue u cmemannsie BoaHbl. KCB u KBB.

Iudposbie ycrpoiictBa. KomOuHaiuoHnHele ycTpoiicTBa. bas3oBble jormueckue
aneMeHThl. KomOuWHanMOHHBIE yCTpoicTBa: aemudparop, mmdpaTop, MYIBTUIIEKCOP,
JEMYJIbTUILIEKCOpP, CyMMAaTop, KOMIlapaTop. YCTpoicTBa ¢ mamsaThio. Tpurrepsl. CUeTUYUKH U
peructpbl. HakanmnuBaromuii cymmarop. [luckperuszanus u kBaHToBaHue. l{udpoananorossiit
npeoOpa3oBaTedb. Amnanoro-mudpooi npeoOpa3oBaTelb. [TomynipoBOIHUKOBBIE
3allOMHUHAIOLIME YCTPOICTBA.

[puHmunbl (QYHKIHOHMPOBAHUS M  XAPAKTEPUCTHKH  MOJYNPOBOIHHKOBBIX
npudopos. IlonynpoBogHukoBbie auoasl. IlomynmpoBogHuKOBBIE AMOABI. BoabT-amrepHas
xapaktepuctuka auona. Kmaccudukanus nuonos. JlmHaMudeckue XapakTepucTUKU. PaGouas
touka. CrenuanbHble OUOAbL. BUMONSApHBIA TpaH3ucTOp. bunonspHslii TpaH3ucTop. Pexumbl
pabotel. Cxembl BKJIIOYEHHS M OCHOBHBIE IapaMeTpbl. BoibT-ammepHas XapaKTepucTHKa
Tpan3uctopa. Pabouas Ttouka. CraOunmzamusi paboyeil TOYKH. OKBUBAJICHTHBIE CXEMBI
TpaH3uCTOpa B h- U y-apamerpax.

Yeunurenu. YcunutensHble yCTpoiicTBa. Ycunutenu. O0001eHHas CTpyKTypHas cxema
YCWJIMTEIIBHOTO YCTPOMCTBA. Pa3HOBUIHOCTH CTPYKTYPHBIX CXEM YCHJIMTEIBHBIX YCTPOMCTB.
VYcnoBHbIE 0003HAUEHUS! YCHUIMTENBHBIX YCTPOHUCTB. OCHOBHBIE XapaKTEPUCTUKU YCHUIUTEIS.
[lepenatounass  QyHKIHUS  yCWIMTEIBLHOTO  YCTpPOWCTBa. YacTOTHBIE  XapaKTEPHUCTHKU
YCWJIMTENIbHBIX YCTPOUCTB. OmnpeneneHrue CTPYKTYphl YCHUIUTEIBHOTO YCTpPOMCTBA MO BUAY
JIAYUX. Buael obpatHoil cBs3u. BnusiHue oOpaTHOH CBS3M Ha OCHOBHBIE XapaKTEPUCTHKU.
Y CTOHYMBOCTh yCHIIUTENSA. Y CHIIUTENU Ha TPaH3UCTOpaxX. Tpu OCHOBHBIE CXEMBI YCHIIUTENEH Ha
Tpan3uctopax. Ilepemarounsie Gynkmuu. Cxembpl 3aMelnieHUs. PE3WCTHBHBIN U PE30HAHCHBIN
yeunutenu. «TokxoBoe 3epkanmo». Juddepennmanbueiii  ycunurenb. MHOTOKacKagHbIe
yeunutenud. OnepaunonHsle ycunutenud. CrpykrypHas cxema. OCHOBHBIE MapaMeTphl.
YacTtoTHble cBoicTBa. MHBepTHpyOmUil U HEMHBEPTUPYIOUMHA ycwiutenu. [uddepenunarop,
UHTErpaTop, CcyMmmartopel. Aynuoycwinrenu. [IpuHnunuaneHas  cxema.  YacroTHas
XapakTepUCTUKa. BbIxo/IHbIE KacKaabl. 3alUTa OT KOPOTKOT'O 3aMbIKaHUSI.



AHaJIoroBble ycTpoiicTBa. AKTHBHBIC GUIBTPHL. Kiaccudukaius, OCHOBHbIC TapaMeTpBhI,
npuMeHeHre. Cxembl (QUIBTPOB: HIKHUX YacTOT, BEPXHHUX YACTOT, MOJOCOBBIX, IOJIOCHO-
noaBisitonux, (ha3oBeix. [IpoekTupoBanue GUIBTPOB BRICOKUX MOPSIIKOB.

HMcTroyHMKH BTOPHYHOIO 3JieKTponuTanusa. Kiaccudukanus, cocrtaB, OCHOBHBIE
napameTpbl. Beimpsmurtenu. I[IpeoOpa3oBaTenin MNOCTOSHHOTO HAMNpsDKEHHUsT B TMEPEMEHHOE.
YcTpoiicTBa crabmin3aiuy HanpsbkeHus nutanus. Vctounnku 6ecriepeOoHHOTO MUTAHUS.

CxeMOTeXHHKA CMEIIAHHBIX AHAJOrOBO-HU(POBLIX YycTpPoicTB. KiroueBblie CXEMBI.
bazosbie cxembl TTJI, DCJI, MIIT u KMJIIT noruk. Beixonusie ypoBHH jorudeckux «0» u «1y».
bricTponelicTBre, cTeneHb HMHTErpali. AHAJIOTOBbIE KJIIOYM Ha OWIOISPHBIX, IMOJEBBIX U
koMIuieMeHTapHbix MOII  Tpan3ucropax. MHTerpanpHbie aHajmoroBblie kimrouu. [ludpo-
aHAJIOTOBBIC Tpeodpa3oBaTeid U aHaIoroBo-IuppoBeie mpeodpazoBatenu. [[AIl ¢ BecoBeIMU
conpotuBienusiMu. I[AIl ¢ pesuctuBHOM Marpunet R-2R, ocHOBHBIE mapameTpsl.
NuTterpanbubie LJAIL PaznoBugnoctn ALl B HWHTErPajJIbHOM HCTIOJTHEHUH.
beictponeiictBytomue napamwienshbie ALl cnensmme ALl ynuBepcambubie ALl ¢
MOpa3psAHBIM ypaBHOBEIIMBaHUEM, BRICOKOTOUHBIA AL ¢ nBoitHbiM uHTErpUpoBanuemM, ALIII
KOCBEHHOro mpeobpa3zoBanusi. ['enepatopsl. BosneiicTBue curnaiza Ha HETWHEHHBIA SJEMEHT.
bananc ammutyn wu (a3,  ABToreHeparop TrapMOHHMYECKHX  KosieOanwii. ®DazoBas
aBTOMOJCTPOIiKa dYacToThl. MynbTuBUOpaTOophl. ['eHepaTOphl JHMHEHHO H3MEHSIOLIETOCS
Hanpspkenus (I'JIMH) co crabunuzatopamu Toka. Komnencanuonnsie I'JIMH ¢ nonoxxurensHon
U OTpULIATENbHON 00paTHOM CBs3bI0. ['eHepaTophl KoNeOaHM Ha ONEPAllMOHHBIX YCHIUTEINSX.
Mexcoenunenusi. JIuHuM nepenayu. ODKBUBAJICHTHAs CXeMa JIMHUM Tepefadyd. BoiiHoBoe
conpotusienue. Koneunsle muauu. Uatepdepenius. OnToBOIOKHO. Y CTPOHCTBA OTOOpaKEHUS
uHpopManuu. YCTPOHCTBA OTOOpaXEHHS CHMBOJIBHOW HMH(OpMamuu: Ta3opas3psaHbIe,
cBeTonuoanbIe, xuakokpuctamunueckue (XKK), snexrpontomunecuentTaeie. CXeMbl ypaBIeHUs
CTaTUYECKOTO W JIUHAMUYECKOTO THUIIA MHOTOPA3PSAHBIMA LHU(PPOBBIMUA HHIUKATOPAMHU.
VYcerpoiictBa  oToOpaxeHus Tpadudeckoid uHDOpManMeN: SIEKTPOHHO-Ty4YeBble TPYOKH,
matpuusble KK 1 rurasmenHble na”enu.

b1.0.29 OCHOBBI KOMIIBIOTEPHOI'O IPOEKTUPOBAHUA U
MOJEJMPOBAHMUSA PAJIMODJIEKTPOHHbBIX CPEJACTB
IInanupyembie pe3yJbTaThl 00yUeHHs 0 AUCHUILINHE:

OIIK-5. Crnocoben pa3pabaThiBaTh aJIrOPUTMBI U  KOMIIBIOTEPHBIE IPOTPAMMBL,
MPUTO/IHBIE JUISl TPAKTUYECKOTO TPUMEHEHHUS.

IIK-1. CnocoGeH BBIMOIHATHE MAaTEMaTHUECKOE MOJICIMPOBAHUE OOBEKTOB U MIPOLIECCOB 110
TUIIOBBIM METOJMKaM, B TOM YHCII€ C HCIOJIb30BAHWEM CTAHJAPTHBIX MaKETOB MPHUKIAJHBIX
IIPOrPaMM.

IMK-3. CrocoOeH BBHIMONHATH pacyeT M MPOSKTHPOBAHUE JETanel, y3JIOB U YCTPOWCTB
PaZMOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKMM 3aJlaHUEM C HCIOJIBb30BAHUEM
CPEJICTB aBTOMATHU3AIIMH TPOEKTUPOBAHHUSL.

IIK-4. CnocoOeH ocCymIecTBIATh KOHTPOJIb COOTBETCTBUSL Pa3pabaThIBAEMbIX MPOEKTOB U
TEXHUUYECKON JOKYMEHTAllMu CTaHAapTaM, TEXHUYECKUM YCIIOBUSM M JAPYTUM HOPMATHBHBIM
JIOKYMEHTaM.

Conep:xxanue TUCHMILIUHBI:

OcHoBHBIE cOCOOBI, 32Ja4H W MPOLECChl ABTOMATH3HPOBAHHOIO KOMIIBIOTEPHOIO
npoextupoBanust PIC. Conepxanue, nenu u 3agadud kypca. O6mas xapaktepuctuka POC.
OcHoBHBIE cBeieHus o nporecce nmpoekTupoBanus POC. OcHoBHbIE 3a/1a4H, CIOCOOBI U METOBI
nporecca mnpoektupoBanus POC. VYpoBam mnpoektupoBanus PIC. OcHOBHBIE NpPOEKTHBIC
npouenypsl. OCHOBHBIE CTaAuM MPOEKTHUpOBaHUSA. OCHOBHBIE ATalbl ABTOMAaTU3UPOBAHHOIO
MIPOEKTUPOBAHUS MpUHIUINAIBHBIX cxeM POC. MonenupoBanue B mpouecce MpoeKTUPOBaHUS
POC. AnanuTnueckoe U UMHUTALIMOHHOE KOMIIBIOTEPHOE MOAEIUpoBaHuEe. OCHOBHBIE MOHATUS
TEOPUU MOJIEITUPOBAHUS PAAUOTEXHUUECKUX CUCTEM.



CoBpemMeHHBIE CHCTEMbI KOMIIBIOTEPHOT0 NPOCKTHPOBAaHUA U MoAeaupoBanus PIC.
WNHpopMallMOHHbIE TEXHOJIOTUM NPOEKTHPOBAHUS U MojenupoBaHus. OOwmas crpykrypa
tunoBoit  CAIIP.  OObekTtsl  mpoekTupoBanusi.  OOmias  xapakrepuctuka  CAIIP
CXEMOTEXHMYECKOIO IPOEKTUPOBAHUS U MojenupoBaHusi. (OCOOEHHOCTH MOJEIUPOBAHMS
panguoTexHuyeckux cxeM. CrnocoObl cO31aHUS HAYYHO-TEXHUYECKHME OTYETOB, HAy4dHO-
TEXHUYECKOH TOKyMEHTaluu, MyOIUKalui 1 3asiBOK Ha MaTEHTHI.

OcCHOBHBIE XapaKTEePUCTHKH U CNOCOObI MOCTPOEHHUSI MO/esIell cXeM H KOMIIOHEHTOB
cxem PIC. Knaccudukarus moaeneit POC u pagnosnekTpoHHbIX cxeM. OCHOBHBIE MTapaMeTphl
MOJIeJIeM U METO/Ibl OLIEHKH TOYHOCTHU PE3YyIbTaTOB MOJIECIMPOBAHUS U KAUECTBA MOJICIIH.

Mopaenu koMnoHeHToB POC 111 aBTOMATH3UPOBAHHOIO NMPOEKTHPOBaHUA. Mojaenu
3aBUCHMBIX W HE3aBUCHUMBIX HCTOYHUKOB HAINpPSDKEHUsT W TOKAa. MoJenu IacCHUBHBIX
PalMOKOMIIOHEHTOB (pe3UCTOp, KOHJAEHCATOp, KaTyllka WHIYKTUBHOCTH, TpaHchopmaTop).
Mogenn  MOJyIPOBOJAHUKOBBIX ~ MPUOOPOB  (MOTYIPOBOJHUKOBBIA  TUOJ,  OWIOJSPHBIMA
TPaH3UCTOP, MTOJIEBON TPAH3UCTOP, ONEPALMOHHBIN YCUIUTENb).

AJITOPUTMBI M MOJEJH CXeMOTeXHHMYECKOr0 MOJAeJTHPOBAHMA M NPOEKTHPOBAHMS
POC. Ilenmm wu 3amauum  CXEMOTEXHMYECKOTO MoAenupoBaHus. (OCHOBHBIE CBEIEHUSA O
MOJIEJIMPOBAaHUM CTAaTUYECKOro pexuma. OCHOBHBbIE 4YMCIEHHBbIE MeToJbl pacueta MM B
CTaTUYECKOM pexume. MoJenupoBaHue CTaTMYECKOro pekuma Inpu  (HOPMHPOBAHUU
MaTeMaTHYECKOW MOJIEIH CXeMbl B 0a3uce Y3JIOBBIX MOTEHIMAJIOB. Buabl Mozeneil cxemsl npu
pacuere nepexonHbIX mpoueccoB. OCHOBHBIE YMCICHHBIE MeToAbl pacdyeta MM  1npu
MOJIEJIMPOBAaHUHU TEPEXOJHBIX IpolieccoB. MoaenupoBaHue NEPEXOJHBIX MPOLECCOB B CXEME
npu GOpMHUPOBAHUU €€ MaTeMaTHYeCKOl Mozenu B 0a3uce y3JIOBBIX MOTEHLUAIOB. YacTOTHBIE
XapaKTEepUCTUKU CXEeMbl, Leau MojaenupoBaHus. CrnocoObl MOAETUPOBAHUS YACTOTHBIX
XapakTepucTuk. MoJenupoBaHue YacCTOTHBIX XapaKTEPUCTUK CXE€Mbl IpU (OPMHUPOBAHUU €€
MaTeMaTUYeCKO MOJIeNI B Oa3uce y3JI0BBIX MOTEHIMAIOB.

AHaJM3 YYBCTBHUTEJIBHOCTM M INYMOB PpPaIHOdJICKTPOHHBIX cxeMm. IloHsAtue
YyBCTBUTEJIBHOCTH, LEJIM €€ aHanu3a. MeToabl pacyeTa UyBCTBUTEIBHOCTH. AHAIU3
ycrorunBocTu cxeM POC. AHanu3 mryMoB paguo3J€KTPOHHBIX CXEM.

AHaJu3 BBIXOJHBIX NapaMeTPOB cXeM M HMX onTuMu3auusa. OCHOBHBIE BBIXOJHBIE
napaMeTpsl CXeM M METOAbl MX aHaiu3a. MeToJpl ydeTa AeCTaOMIM3UPYIOMUX (aKTOPOB.
[Tapamerpuueckass ontumusauus. Kpurepuu ontumanbHocTH. CTpaTerusi peuieHus 3aaadu
ONTUMAJILHOTO NpoekTHpoBanus POC.

AaroputMsbl U Mojeau npoektupoanusi PAC Ha ¢pynkumonanbHom ypoBHe. O61mue
cBefeHuss o wMmozenupoBaHun POC Ha (QYHKIMOHATBHOM YypOBHE. THIIOBBIE 3JIE€MEHTHI
(GYHKIIMOHAJIBHBIX CXEM M CINOCOOBl MX MOAENupoBaHUs. (OCHOBHBIE THUIIBI CTPYKTYp
(GyHKIMOHANBHBIX cXeM. Metoabl M cpeactBa moaenupoBaHus POC Ha (yHKIMOHAIBHOM
YpOBHE.

b1.B.01 OCHOBBI TEOPUU PAIMOCUCTEM INEPEJAYU NTHOOPMALIUUN,
YIOPABJIEHUS U PAJTMODJEKTPOHHOM BOPHBBI
IInanupyemble pe3ybTaThl 00yUeHHs 10 JUCHHUILINHE:

IIK-3. CrocoOeH BBIMONHATH pacyeT M MPOEKTHPOBAHUE JeTanel, y3JIOB U YCTPOUCTB
pPaIMOTEXHUYECKUX CHUCTEM B COOTBETCTBUM C TEXHUYECKUM 3aJJaHUEM C HCIIOJIb30BAaHHEM
CPEJCTB aBTOMATU3ALMH TPOEKTUPOBAHMSL.

ITK-4. CnocoOeH oCymIecTBIATh KOHTPOJIb COOTBETCTBUS Pa3padaThIBAEMbIX MPOEKTOB U
TEXHUUYECKON JOKYMEHTAlluu CTaHAapTaM, TEXHUYECKUM YCIIOBUSAM M JIPYTUM HOPMATHBHBIM
JIOKYMEHTaM.

Conep:xanue TMCUMILUIAHBI:

OcHoBBI TeEOpHMH paguocucTeM mnepexauyn uHpopmanuu. XapakTepUCTUKH U
knaccugukanuss PC ITM. OcuoBuble nokazarenu PC ITW. MadopmanmoHHble XapaKTepUCTUKU
PC TIM. Cucrtemsl mepemadyu JUCKPETHBIX cooOmieHui. CHCTEeMBbl Mepeaavyd HENpepbhIBHBIX



coobuiennii. Muorokananeaeie PC TIM. [anenocts neiictBust PTC. Koppensiuuonusie u
ontuMaiabHble GUILTPHI. [loTeHIIMaTbHBIE XapaKTEPUCTUKH IayCCOBCKOTO KaHaa.

OCHOBBI  TeOpHMH  PAJAMOCHCTEM  YIPABJICHMHS. Knaccupukanuss  cucrem
panuoyrpaBieHus. YIpaBiseMble OOBEKTHI M OCOOEHHOCTH CHUCTEM PagUuOYIpPaBIICHUS.
CucreMbl KOMaHAHOro  paguoynpasiieHus. [lpunHnunel moctpoeHuss cucreM  KPVY.
Xapakrepuctuku cucrem KPY. Cucrembl camonaBeneHus. [IpuHIUNBI TOCTPOCHUS CUCTEM
caMOHaBeJleHUs. XapaKTEpUCTUKH CUCTeM caMmoHaBelneHus. CTpykrypHbele cxeMbl PC
CaMOHaBEJICHUS.

OCHOBBI TEOpHUM PATMOCUCTEM PATUO0IEKTPOHHON 00pbOBI. [lansHoCcTh neiictBus PJIC B
CBOOOZHOM TpocTpaHcTBe. KadecTBeHHBbIE MMOKa3aTelid ONTUMAIbHOTO OOHapyxeHus. OOmiue
CBEJICHHUS O METO/axX 3alIUThl OT NOoMeX. XapaKTepUCTUKU NToMeX. OCHOBHBIE METOJIbI 3aIUThI OT
AKTUBHBIX LIYMOBBIX IOMeX. OCHOBHBIE METObI 3aIUThl OT MACKHUPYIOLIUX IMACCHBHBIX MOMEX.
OCHOBHBIE METO/bI 3aLIUTHl OT MMITYJbCHBIX IOMEX. 3allliTa OT HECHHXPOHHBIX HMITYJIbCHBIX
noMex. 3aluTa OT YBOJAUIMX IOMEX IO JAJIbHOCTU. 3allliTa OT YIJIOBBIX OTBETHBIX IIOMEX.
MonokoHmueckuii iesieHratop. Oco0eHHOCTH UMITYTLCHO-IoTuIepoBckoit PJIC.

b1.B.02 CTATUCTUYECKASA PAAMOTEXHUKA
IlnannpyemMble pe3yabTaThbl 00y4eHHs 110 JUCHUIIMHE:

IIK-1. CriocoOeH BBIIONHATE MaTEMATHYECKOE MOJICIMPOBAaHUE OOBEKTOB M TPOIECCOB IO
TUIOBBIM METOJIKAM, B TOM YHCJIE C UCIIOJIb30BAHUEM CTaHIAPTHBIX MTAKETOB MPUKJIAIHBIX [IPOTPAMM.

IMK-3. CnocoOeH BBIMONHATH pacdeT M NMPOSKTUPOBAHUE JIETANCH, Y3JOB U YCTPOWCTB
PaAMOTEXHUYECKUX CUCTEM B COOTBETCTBHUM C TEXHUYECKHMM 33JJaHUEM C MCIOJb30BaHUEM
CPEJCTB aBTOMATU3ALIMH TPOEKTUPOBAHMSL.

ITIK-4. Cnioco0eH ocylecTBIsATh KOHTPOJIb COOTBETCTBUA pa3pabaThIiBaeMbIX MPOEKTOB U
TEXHUYECKON JOKYMEHTAIlMU CTaHAapTaM, TEXHUYECKUM YCJIOBUSM M JAPYTUM HOPMATHBHBIM
JIOKyMEHTaM.

Conep:xanue TMCUMILUTHHBI:

OcCHOBBI TECOPHH CTyYaHHBIX NPOLIECCOB.

Cnyyatinvie npoyeccwol, ux munvl. @ynxkyuu pacnpedenenusi CII. OCHOBHBIE TIOHSTHUS O
CTaTHUCTUYECKON paauoTexHuke. OmpeneneHusl CTaTUCTHYECKON paauoTeXHUKH. (OCHOBHbBIE
(bopMyIibl TEOPUM BEPOSTHOCTH B CTATUCTHYECKON paauoTexHuke. CirydaliHble IPOILIECCHI,
3aKOHBl pacCHpeleNieHusl Ciay4dalHbIX IpoueccoB. DYHKIMM M IUIOTHOCTH paclpencieHus
CIIy4aiHBIX TPOLIECCOB B  paJAUOTEXHUKE. Beposmmuvie xapakmepucmuxku  (MOMeHmMbl)
pacnpeoenenus CII. Mamemamuueckoe oorcuoanue, oucnepcusi CII. UncnoBele XapaKTepUCTUKU
(MOMEHTHBIE (PYHKIIMH) CIIydalHbIX TporeccoB. CTallMOHApHBIC CIy4YalHbIE MPOILECChl U HX
cBOiicTBa. BpemeHHbIe XapaKTEpUCTUKHM pean3aluil CIydailHbIX MPOLECCOB U UX (U3MUYECKUil
CMBICII. Dproaudeckue CciydailHble MpPOLECChl. JHepeemudecKue Xapakmepucmuky Cay4aiiHblx
npoyeccos. Koppensyuonnas ¢ynkyus (K@) cmayuonaprozo npoyecca, snepeemudeckuti CeKmp.
OHEepreTUUecKuii CIEKTp M KOPPESIMOHHAS (DYHKIMS 3ProJyYecKoro CiaydaiiHOro IMpoliecca.
Teopema XunumHa-Bumnepa. IllupuHa sSHEpPreTMYecKOro CHEKTpa M HHTEPBAT KOPPEISLHH.
ITpumeps! ux BbruMciaeHus. [LIMPOKOMOIOCHBIE M Y3KONOJOCHBIE CITydailHbIE MPOLECCHl. bemblii
myM. KoppersiimonHas (GyHKUUS Y3KOIMOJOCHOIO ClydaifHOro mpouecca. Cmamucmuueckoe
onpeoenenue XapaKkmepucmuxk cay4ainslx npoyeccog. OrpeneneHuil 0THOMEPHOI U IBYMEpHOM
IUIOTHOCTH  paclpeieiieHuss  BepoATHOCTEW  mpouecca.  OmpeneneHne  OJHOMEPHOUN
XapaKTEePUCTUIECKON (PYHKIIMU TayCCOBCKOTO Tporiecca &E(t), MMEIOIIET0 U3BECTHYIO TIOTHOCTh
pacnpezneneHuss BepoATHOCTEW. OIpenencHue CIEeKTPalbHOW IIJIOTHOCTH LEHTPUPOBAHHOIO
CIIy4alHOTO TIpoIiecca, ¢ 3aIaHHON KOppelsiuoHHo# ¢yHKinen R(T).

MeTtoabl annapaTypHOro aHAJIM3a XapaKTePUCTHK CJIy4YailHbIX MPOILECCOB.

Ilonamus 06 ananozoevix u yugposvix memooax. MeToapl U CpelcTBa aNlapaTypHOro
aHaJgM3a XapaKTePUCTUK CIyYalHBIX MPOIECCOB. MeToa HENMOCpPEACTBEHHOW (DHIIbTpaIny.
Metoxa ocHOBaHHBIN Ha npeoOpazoBanuu Pypre. LludpoBoit MeTon, OCHOBaHHBIN Ha aNrOpUTME
osicTporo npeobpazoBanus Dypwe. Hsmepenue cpeone2o sHauenus, nNIOMHOCMU BEPOIMHOCTU



CYUALIHO20 npoyeccd, KOpPerayuoHHoU yHKyuu, 3Hepeemudeckoeo cnekmpa. KoppensaunoHHo-
GuIbTPOBBIA METOA W3MEPEHHS OICHKH IJIOTHOCTH BEPOATHOCTH IHEPreTUYECKOro CHEKTpa.
HccnenoBanue aHaJIOrOBOTO KOPPENALMOHHO-(PUIBTPOBOTO aHanM3aTopa crekTpa. M3mepenue
apaMeTpoB ClydyailHbIX MpoieccoB. CpaBHUTENbHBIN aHATU3 METOJ0B U3MEPEHUSI BEPOSITHOCTH
ciyudaiiHoro mpouecca. [Ipumepuvl peanuzayuu. Bvibop epemenu ananuza u odvema 6bl00pKU.
BbimonHeHne CpaBHUTENBHOM OIIGHKM BAapUaHTOB pealu3allud METOJIOB M CPEICTBa
anmapaTypHOro aHajh3a XapaKTEepUCTHK CIIydalHBIX mporeccoB. OnTuMmMuzanus BpeMEHU
aHaim3a M OOBEMOB BBIOOPKHM LHM(PPOBBIX METOJOB amMapaTypHOro aHajlu3a CIydailHbIX
npoueccoB. OcHogHble Memooudeckue nocpewnocmu usmepenus. OnpeneneHue NorpeuHocTu
CPEICTB amnmapaTypHOrO aHalli3a XapaKTepUCTHK CIy4ailHbIX MpoueccoB. CpaBHHUTENbHAs
OLICHKAa TIOTPEIIHOCTH AHAJIOTOBBIX M IU(PPOBBIX METOJOB AaNMapaTypHOro aHalu3a
XapaKTEPUCTHUK CIIy4allHbIX MTPOLECCOB.

PuabTpanus cJIy4YaifHbIX CHTHAJIOB.

Obwas xapaxmepucmuxa 3a0ay gunsmpayuu. [locTaHOBKa 331241 GUIBTPALIMN CITYYaHHBIX
CUTHAJIOB B PaJMOTEXHUYECKUX YycTpoiicTBax. Kiaccupukamus (GUIBTPOB paarioTEXHUYECKUX
curHajoB. MMmysnbcHas M KOMIUIEKCHAs 4YacTOTHas XapakTepucTuku (uibTpoB. [Ipumepsr
peaM3aluy aHATOTOBBIX U MU(MPOBBIX (PUIBTPOB CIIYYAMHBIX CHTHATIOB. OnmumanbHas TUHEUHAS
Qurbmpayus o Kpumepuro MUHUMYMA CPEeOHEK8AOPAMUYECKOU OUUOKU (MUHUMYMA UCKAHCEHUL
nonesnoz2o cuenana). CrneKTpabHO-KOPPEISMOHHAsS XapaKTEPUCTUKU CIy4aiiHOro Ipolecca Ha
BBIXOJIE JIMHEHHOTO (PUIbTpa ¢ TMOCTOSHHBIMU MapameTpamu. OnTuMu3aiys napameTpoB QUibTpa
IUTSL TMHEWHOW (PHITBTpaIMK CITy4aiiHOTO CUTHAJIA TI0 KPUTEPUIO0 MUHIMYyMa CPEIHEKBaPATHICCKON
omOKu. Duibmpayus nNo Kpumepuio MAaKCUMyMa OMHOWIEHUS «CUSHAN-UWYM» (CO2NACO8aAHHble
@unompet). CUHTE3 M WUCCIENIOBAHHE COTIACOBAHHBIX (MIBTPOB IO KPHTEPHIO MaKCHUMyMa
MOJIE3HOTO CUTHANIA Ha BbIxoje GuiubTpa. CHHTE3 U HCCIENOBaHHE ONTUMAIBHBIX (UIBTPOB IO
KPUTEPHIO MaKCHMyMa OTHOIICHUS «CUTHAT-IymM». Ceolicmea co2naco8anHbix Duibmpos,
npumepwvl peanuzayuu. OLEHKA CBOICTB COTTIaCOBaHHBIX (UILTPOB. MccinenoBaHue aMIUIUTYIHO-
YaCTOTHBIX M ()a30-YaCTOTHBIX XapaKTEPHCTHK COTJIaCOBAaHHBIX  (QMiIbTpoB. llepexom ot
KOMIUIEKCHOM YacTOTHOM XapaKTepUCTHKU K MMITYJIbCHOM xapakrepucThke ¢uiabTpa. L{udpossie
COIJIaCOBaHHBIE (PUIIBTPBHI.

OCHOBBI CTATHCTHYECKOIl TeOPUHN 0OHAPY.KEHHS

Obnapyacenue paouocuenanos. Knaccugurkayua 3aoau obnapyscenus. O030p 10
nansHOCTH. [TokazaTrenu kadecTBa mpoueaypbl oOHapyxeHus. [lokazaTenu kadecTBa M MPaBHIIO
ontuMaibHOro  OoOHapyxeHus.  Knaccupukanus  3amau oOHapyxeHus.  Kpumepui
onmumansnocmu obnapyscenusi batieca. Tlokazarenum kayecTBa M MPaBUIO ONTHUMAIbHOIO
oOHapyxeHus. Kputepun ontuManbHOCTH oOHapykeHHs. Kputepuili onTuManbHOCTH
obHapyxenus baiteca. Omnowenue npasdonododous. OTHOUIEHUE TTPaBIONO00Us, TOCTATOUHAS
CTaTUCTHKAa M KpPHUTEpUHA oNTUManbHOro oOHapyxkeHus. KoppensaunonHas QyHKIus u
KOPPENSIIUOHHBIA HMHTETpall OTHOIICHUST «CHTHAI-TITyM». OO0OIIeHHass CTPYKTypHas cxema
KOPPEISIMOHHOTO OOHApyXXHUTelNs. BbIUMClIeHne OTHOIIEHHS TNPaBAONON00HS KOPPEISLHUOHHOTO
OOHapYXUTEIIsl CUTHAJIOB. /[8yMepHas Koppenrayuonuas ¢yukyus. [lpunyun neonpedenennocmu 6
paouonokayuu. COBMECTHOE pa3pelieHHe M0 PaTUoJIOKALMOHHBIM KoopJauHaTtaM. J[BymepHas
KoppensiuonHas GyHkius. [I[puHInm HeonpeaeneHHOCTH B paaroiokanun. Pacuer coBMecTHOM
paspemiaronieii cnocoOHocTH paauosnokatopa. OQyenka napamempos paouocuehanos. DYyHKYus.
pucka. VI3MepuTenu mapamMeTpoB PaJMOCHTHAJIOB B PAAHMOTEXHUYECKHX cHucTeMax. Ommuoku
U3MEpEeHHUsl mapaMeTpoB paavocurHanoB. OLEHKAa BIMSHUS OTHOIIEHHS «CUTHAI-LIIYM» Ha
TOYHOCTh H3MEPEHHS PaTUOCUTHAIIOB.

B1.B.03 YCTPOICTBA TEHEPUPOBAHUS U ®POPMUPOBAHUSI CUTHAJIOB

IInanupyemMble pe3yJbTaThl 00yUeHHs 10 JUCHHUILINHE:
IIK-1. CnocoGeH BBIMOIHATH MAaTEMAaTHUECKOE MOJICIMPOBAHUE OOBEKTOB U MPOIIECCOB 110
TUIIOBBIM METOAMKAM, B TOM YHCIIE C MCIIOJIb30BAaHHEM CTAaHAAPTHBIX MAKETOB IMPHKJIAIHBIX
IIPOrPaMM.



IIK-3. CriocoOeH BBIMONHATH pacyeT M MPOCKTHPOBAHUE JeTalel, y3JIOB U YCTPOUCTB
PAaAMOTEXHUYECKUX CUCTEM B COOTBETCTBMU C TEXHMYECKHMM 3aJaHUEM C HCIOJIb30BAaHUEM
CPE/ICTB aBTOMATHU3aLIUH MPOEKTUPOBAHUS.

Conepxanue IMCUMILIAHBI:

dusznyeckue MNpouecchbl, NMPOTEeKAKIMe B TPAKTaX U (PYHKHUOHAJIBHBIX Y3Jax
YCTPOWCTB I'eHEPHMPOBAHUA CHUTHAJIOB JHANA30HA BBICOKMX 4YACTOT. CTPYKTYpPHBIE CXEMBI
panuornepenatyukoB. OOmmIMEe BOMPOCHI TEOPUU TEHEPATOPOB. [ eHepaTOpbl € BHEUIHUM
Bo3Oyxaennem (I'BB). Pexumbr paGotet YM. Ontumuzanus peXdMOB paboTel  YM.
Ocobennoctu TpaH3ucTopHbIx YM.  Cro)keHHe MOIIHOCTEH akKTHUBHBIX 3JeMeHTOB ['BB.
Ocob6ennoctu ymuoxureneid gactorel (YUH). IIponeccer B aBTorenepatope (AI'). IToctpoenue
cxem AI. Crabunm3anus 4acToThl reHepatopoB. KBapiieBas craOuim3anusi 4acToThl. Pacuer
OCHOBHBIX 3711eMeHTOB I BB. Pacuer ocHOBHBIX 3nemeHTOB YUY. PacueT OCHOBHBIX 3JIeMEHTOB Al
U €ro uccienoBaHue. PacueT OCHOBHBIX 3J1EMEHTOB KBapLeBoro Al

dusnyeckue MNpouecchl, MPOTEKAIIHE B TPAKTAX M (PYHKIMOHAJIBHBIX Yy3J1aX
YCTPOHCTB TeHePHPOBAHUSI CHTHAJIOB IHANA30HA CBEPXBBICOKUX 4YacTOT. OCHOBBI TEOPUH
renepatopoB CBY. OcoOeHHOCTH KIUCTPOHHBIX T'eHepaTopoB. ['eHepaTop Ha jamme Oeryiiei
BonHbl (JIBB) Ttuma «Oy». ['eneparop Ha marnerpone. TpansuctopHsie renepatopsl CBY.
Huonnsie reneparopsl CBY. Pacuer u uccrnenoBanre OCHOBHBIX 3J1€MEHTOB renepaTopo CBY.

du3znyeckue MNpouecchbl, NMPOTEeKaAKIMe B TPAKTaX U (PYHKIHUOHAJBHBIX Y3Jax
ycTpoiicTB (OpMHMPOBAHHMS CHTHAJOB. YCTpoilicTBa (OPMUPOBAHHUS CIIOKHBIX CHUTHAJIOB.
VMITynbCHBIM MOIYJIATOP C YaCTHYHBIM Pa3psAoM HakomuTess. VIMIyIbCHBIM MOIYJSITOP C
MOJIHBIM pa3psaoM Hakonutens. [loamonynaropsl. [Ipunnuunst noctpoenus PITY POC. Pacuer u
MCCJIEJOBAaHNE OCHOBHBIX 3JIEMEHTOB UMILYJILCHOTO MOAYJISITOPA.

B1.B.04 IPOTPAMMMPOBAHUE IIU®POBOM IJEKTPOHUKH
IInanupyemsblie pe3yJbTaThl 00y4eHHs O TUCHHUILINHE:

IIK-1. CriocoGeH BBINOMHATH MaTEMaTUYECKOE MOJEIMPOBAHHE OOBEKTOB W TPOIIECCOB IO
THUIIOBBIM METOIMKAM, B TOM YHCJIE C HUCTIOIBb30BAHUEM CTAHAAPTHBIX MTAKETOB ITPUKIIAIHBIX IPOrPAMM.

IMK-3. CnocoOeH BBHIMONHITH pacueT W MPOCKTHPOBAHUE JeTallel, y3JI0B U YCTPOWCTB
PaZIMOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHUYECKMM 3aJaHUEM C HCIOJb30BAHUEM
CPEJICTB aBTOMATU3AIMH TPOEKTUPOBAHMSL.

Conepxanue TMCUMILIAHBI:

Crpykrypa u apxXuTeKTypa  MHMKPOKOHTpPOJLIEepA. CrpykTypHas  cxema
MUKPOKOHTPOJUIEPOB pa3HbIX ceMelcTB. Mx cxoxctBa m pasnuuusi. OCHOBHBIE TEXHUYECKHE
XapaKTepUCTUKU MHKPOKOHTposiepoB. IIpuHIuN QyHKIMOHUPOBAHUS MHKPOIIPOLIECCOpa.
WuTtepdeiicsl, ucnonb3yemble I CBSI3M MHUKPOIPOLIECCOPOB C BHEIIHUMH YCTPOMCTBaMHU.
TakTupoBaHHE U CUHXPOHU3ALIUS MUKPOIPOIIECCOPOB. Perucrposas namMsiTb MUKPOITPOLIECCOPOB.
[Tepudepuiinpie ycTpoiicTBa. 3alOMUHAIONIME YCTPOWCTBA MUKPOIIPOLIECCOPA.

Cucrema KOMaHJI MHKpPOKOHTpoJuiepa. Komanasl MUKpOKOHTposuiepoB. CrocoObl
ajJipecallid B MHKPOKOHTposuiepax. KomaHabl perucTpoBbIX omnepanuil. Apudmerndyeckue H
Jormyeckue Komauael s3bika Assembler.  Komanaer s3pika Assembler ¢ oOpamennem K
peructpam BBoJa/BbhBOJa. Komaunwl s3bika Assembler omeparmii ¢ Ouramu. Komanas! si3pika
Assembler mis ynpaBieHuss XxomoMm mporpamMmbl. KoMaH/Ibl TEpEChUTKH JaHHBIX W IEpeaavu
yIpaBieHus si3pika Assembler.

Pabdora mepudepuiinbix ycrpoicrs. IIpepsiBanns B MukpokoHTposuiepe. Haznauenune
CHCTEMBl TpepbIBaHMI a1 oOMeHa JaHHBIMM B HWH(QOPMALMOHHBIX ceTAX. MexaHu3M
yIpaBieHUs] BHYTPEHHUMH MPEPBIBAHUSIMH B HHGOPMAIMOHHBIX CETAX. AJITOPUTM pabOThI
CHCTEMBbl BHYTPEHHHMX IMpepblBaHUIl Tpu 00paboTKe JaHHBIX. BeKTOpbl mpepbIBaHW B
MUKpoKoHTpoJuiepe cemeiictBa AVR. BHemHue npeppiBaHMEe Kak MEXaHH3M IOBBILICHUS
obicTpoaeiicTBUsA. ba3oBbIil anroputM 00paOOTKM BHEIIHHX MPEPhIBAHUNA B MHUKPOKOHTPOJLIEPE.
Oco0eHHOCTH TPOTrPAaMMHUPOBAHHS MHUKPOKOHTpOJIEpAa B PEKHUME OOpaOOTKH MpephIBaHHM.
O0paboTunku npepsiBanuii Ha si3bike Assembler u C. [TopTel BBO#a/BBIBOIa MEKPOKOHTPOJLIEPA.



Hcnonb3oBaHue MOPTOB BBOJA B KAayecTBE YHUBEPCAIHHOTO LU(POBOrOo BBOJA/BBIBOIA
uHpopmanun B WHOOPMAIIMOHHBIX CETSIX. YCTPOWCTBO W paboTa TMOPTOB BBOAA/BBIBOMIA
MHUKPOKOHTpoJuIepa. MexaHu3M OOMEHa MaHHBIMH B WH(MOPMAIIMOHHBIX CETSIX Yepe3 IMOPThI
BBO/Ia/BbIBOJJAa MUKPOKOHTpoOJUIepa. AJbTepHATUBHbIE (DYHKLUMU [OPTOB  BBOJIA/BBIBOAA.
OcoOeHHOCTH TPOrpaMMHUPOBAaHUS TIOPTOB BBOJA/BBIBOJA MNpH OOMEHEe WH(pOpMaIHeH.
Hactpoiika mopToB BBOAAa B PEXKUM CHA U HCIOJb30BAHUE HEMOJIKIIOYEHHBIX BBIBOJIOB.
[TocnemoBarenbHblii  mepudepuitnbiii  uHTepdeiic  Serial  Peripheral  Interface  (SPI).
Hcnonp3zoBanne wuHTepdeiica SPl mpu oOMeHe naHHBIMH B WH(OPMAIMOHHBIX CETSX.
CrpykTypHas cxema u npuHImI padotel Moayis SPl. OcoGeHHOCTH POrpaMMHUPOBAHUS MOTYJIS
SPI. Mcnonp3oBaHue BbIBOAA BbIOOpa aKTUBHOIO BelOMOro ycrpoictsa. IlocnenoBarenbHblid
JBYXIIPOBOJHBI uHTepdeiic Two -wire Serial Interface (TWI). Mcnonb3oBanue mHTepdeiica
TWI nns oOMeHa naHHBIMHA B MH(POPMAMOHHBIX ceTsX. [IpuHIMN oOMeHa JaHHBIMH IO IITMHE
TWI. BzaumopeiicTBue mpukiagHoud mporpammbl ¢ momyineMm |WI. Pexumbl paboTsl MOIyiIs
TWI. bazoBsIit JITOPUTM UCII0JIb30BaHUS IpepbIBaHUil, UHULIUAPYEMBIX
TaiimMmepamu/cyeTynkamMu.  VIcronp3oBaHME — MpeCIHUTENed  TaliMepOB/CUETUYMKOB IS
(GopMHpOBaHUS TAKTOBBIX CUTHaNOB. CTPYKTypa U NPUHLUUI (YHKLHOHUPOBAHUS 8 pa3psIHBIX
TaiiMepOB/CYETYNKOB. PerucTpsl, HCIONB3yeMble Jisi OpraHu3aluu paboThl 8 pa3psIHBIX
TaiimepoB/cueTunkoB. CTpyKTypa M HpUHIUN (YHKIHOHUPOBAHUS ULIECTHAALATHPA3PSIIHBIX
TaliMEepPOB/CYETYMKOB. YTIPAaBJICHNUE TAKTOBBIM CUTHAIOM. CTOpOXKEBO# TaliMep. PexxnMbl paboThI
HIECTHAIATUPa3PSIHBIX CUETYUKOB. Moy 0OpaOOTKU aHAIOTOBBIX CUTHAJIOB. AHAJOTOBBIM
kommaparop. CTpykTypHass cxema W OpuHIUN paboTel. OcoOEHHOCTH MPOrpaMMHUPOBAHUS
aHaJIOTOBOTO KoMIlaparopa. Perucrpbl, ucCHojib3yeMble A NPOrPaMMHUPOBAHMS MOJyJei
00pabOTKM AaHaJOTOBBIX CHUTHAJOB. AHajoro-uudpoBoii mpeobpasosarens. CTpyKTypa W
¢dynkunonuposanue Monyis. CoxpaHeHue pesyibTara npeodpazoBanus. [loBblieHe TOUHOCTH
npeodpaszoBanus. Ilapamerpsr momynst AL IlporpammupoBanue mo uuTepdeiicy Joint Test
Action Group (JTAG). Ucnonb3oBanue JTAG untepdeiica s mporpaMMupoBaHus KPUCTAIIa
mukpokoHTpoiuiepa. Komaunet JTAG kouTpomiepa. OcHoBsl nmporpammupoBanus JTAG moxyms
MHUKPOKOHTpoJuiepa. Anroputm nporpammupoBanus JTAG moayis.

Oco0eHHOCTH NMPOrpaMMHPOBAHUS MUKPOKOHTPOJIepPOB. [IporpaMMupoBanme maMsaTi
MHUKpPOKOHTpoJuiepa. buThl 3ammtel mamatd u  nporpamMm. CamomporpamMMupoBaHHE
MHUKPOKOHTPOJIIEPOB. OcobenHocTr OpraHu3aIH aMsITH MHUKPOKOHTPOJLIEPA.
OYHKIMOHUPOBAHUE 3arpy3uuka. UTeHHe KOH(DUIYpUPOBAHHBIX SYEEK U SYEEK 3alIUTHI.
MuxkporporieccopHble CUCTeMBI Ha siape Dnbopyc. [Iporeccoproe simpo. Opranuzanusi mamsTH.
Pexxumel pabotsl. [IporpaMMHbIe cpeCcTBa OLIEHKU TPOU3BOIUTENLHOCTH.

BF1.B.05. IM®POBBIE YCTPONMCTBA U MUKPOITPOIIECCOPBI
IInanupyemMble pe3yJbTaThl 00yUeHHs MO TUCHUILINHE:

IMIK-3. CnocoOeH BBHIMONHITH pacueT U MPOCKTHUPOBAHUE NEeTallel, y3JI0B U YCTPOWCTB
pa}I[I/IOTeXHI/I'-IeCKHX CUCTEM B COOTBETCTBHU C TEXHHUYCCKHUM 3aJaHHUEM C HCIIOJIB30BAHUEM
CPEIICTB aBTOMATU3AIMH MPOCKTHPOBAHUSI.

IIK-5. Coocoben OCYIIECTBIISITh  OPTaHU3AIMOHHO-METOIUYECKOe o0ecrieuenue
TEXHUUYECKOH IKCIUTyaTalluy PaMOdIEKTPOHHBIX CUCTEM U KOMIUIEKCOB.

Conep:xxanue TUCHMILIUHBI:

Hudgposbie yerpoiicTBa.

Bgenenne. [lpeamer w 3amaum gucruiuimHel  «  udpoBsle  ycTpoiicTBa U
MUKpOTIpOIIeCCOpbl». 3HaueHue pasfena « LludpoBeie ycTpoiicTBay ans W3y4eHUs Bcei
JACIUTIITUHBL. O6mee COCTOSTHHE OTEYECTBEHHOM u 3apyOekHON ndposoit

MHUKPOCXEMOTEXHUKH. XapaKTEPUCTHKU M IMapaMeTpbl HU(POBBIX CUTHAIOB. MeETOJbl CHHTE3a
UMITYJIbCHBIX CHTHAJIOB MTPOU3BOJILHON (hOPMBI.

OcHOBBI a/re0pbl JOTHMKH H MNepeKanvYaTelbHbIX (yHkuuii. Onepanuu aireOps
noruku (OyneBoit anreOpsr). [loHnsTHe mepekiroyaTenbHON (PYHKITUN, CHHTYIISIPHBIC 1 OMHApHBIS
¢ynkunu. OCHOBHBIE TEOPEMBI, aKCHOMBI M TOXKIECTBA, MCIOJb3yeMble Ui YIPOIIECHUS



JOTMYeCKUX BbIpakeHui. [lpuHmmn aBolicTBeHHOCTH. Teopema nae Moprana. CrocoOb
MpeACTaBiICHUS (DYHKIMA: CIIOBECHOE OmNUcaHue, TaOJauIla HMCTHHHOCTH, alredpandyeckoe
BeIpakeHUe (cTpyKTypHast ¢popmyina). Ilepexox oT cTpyKTYpHOI (OpMYIIBI K JIOTHYECKOH cXxeme
u obpaTHo. Jlornueckue 6a3ucel, peansyromye GyHKIHOHAIBHO NOJIHYIO cucTteMy. Jlornueckue
(GyHKUIMU: OTpUIIAaHME JU3BIOHKLIWU U OTpUIIAaHHE KOHBIOHKUUH. [loHsATHE 00 yHHMBEpCalbHBIX
JOTMYECKUX 3JeMeHTax. MuHumuzanus Jsorndeckux ¢yHkuuid. Ilondatue o MuHTepmax u
makcTepmax. CoBepieHHas AW3bIOHKTUBHAs HopMmanbHas ¢(opma (C/AH®D). CosepuieHHas
KOHBIOHKTHBHAs HopMmasibHast ¢opma (CKH®D). OcHOBHBIE METOJIbI MUHUMH3AUU (TTOTyYEHUE
TYNUKOBOW (hopMmbl). AnreOpandeckuii meroa. Meron kapt Kapuo-Beitua. Hemoonpenenennsie
byakuun. Tabmmanbeiii Mmeton Kailina-MakKnacku.

OcHoBbl 1u(poBoii TexHuku. [IpencraBneHne UENbIX U APOOHBIX YHCET B Pa3HBIX
CUCTEMAaX CUMCIICHM. [[BOMYHAsA, BOCBMEPUYHAs, JECATUYHASA U 1 6-pUYHasi CHCTEMBbl CUYUCIICHUS.
IlepeBog uucesn U3 OJHOM CUCTEMBI CUMCIEHMSI B ApPYryro. /[[BoMuHO-AecATHYHas cucrema
KoaupoBaHus yuces. Hanbosee pacnpocTpaHeHHbIE BUbI JBOUYHO-AECATUYHOTO KOJUPOBAHMSL:
JIBOMYHO-JIECATUIHBIN Ko 8-4-2-1, xox AiikeHa (2-4-2-1), xox «c U30BITKOM 3», KOJ «IBa U3
natu», kox JlxoHncona u kox I'pes. @opmel npeacraBienus uucena. Yucia ¢ GUKCHpOBaHHON
toukoi. IIpencraBnenue 3Haka uucna. Yucna ¢ masatonieit Toukoid. [lonstue 00 obpaTHOM U
JIOTIOJIHUTEIIbHOM KOJaXx.

KomOnnanmonnble ycrpoiicTBa. 3ajaud CUHTE3a KOMOWHAIIMOHHOIO YCTPOMCTBA.
YCTpoiiCTBO HEPAaBHO3HAYHOCTU (CymMMa IO MOJYJIO JBa) U €ro CBOWCTBA. YCTPOWCTBO
PaBHO3HAYHOCTH. YCTpoilcTBO «3amper». Cxembl CpaBHEHUS JBOMYHBIX uucen. JlpaiiBepel U
mMHHBIEe  QopmupoBarenu. JlemmdpaTopsl, JIeMYIbTUIUIEKCOPbI, MYJIbTUIUIEKCOPBl U
mmdparopel. [lonHeile W HemonHble emudparopsl (AEKOAEpsl). JeMyIbTHUILIEKCOPBI, HX
Ha3HaueHHUe, BONPOCHl CUHTE3a W KackaaupoBanus. lludparopel u kogornpeodOpazoBaTeiy.
Apudmeruko-nornyeckue ycrpoicrtsa. [lomycymMMaTopsl U MOJIHBIE CyMMATOpPbl. Y MHOXHUTEIN
JIBOMYHBIX YKCEJ HA JBOMYHBIX CyMMATOPAX.

Hudposbie aBToMaThl. [loTeHIIMaNBHBIE U UMITYJIBCHBIE CUTHAIBL. OmniepaTophl Mepexoa.
OCHOBHBIE TOXKJIECTBA, CBA3BIBAIOIINE IOTCHIMAIBHBIE W HMITYJbCHBIE CHUTHaibl. Monenu
ACMHXPOHHBIX UM CHHXPOHHBIX TOTEHIHAIbHBIX aBTOMaToB. CuHTe3 cxeMm. Tpurrepsl.
ACHHXpOHHBIE NOTEHLUAIbHBIE TPUITEPHl RS-THIA ¢ MHBEPCHBIMM M TNPSMBIMH BXOZAMH.
Tpurreper TMma E u JK. CuHTE3 acMHXpPOHHBIX NOTEHUUAIbHBIX TPUITEPOB. DYHKIUU
B030yxaeHus. CueTHblil pexum. T-tpurrep. CuHxpoHHble Tpurrepbl. CUHXPOHHBIE TPUITEPHI
tuna RSC, tuna JK u tuna D. MS-tpurrep. @yHKius Bo30yKICHUSI CHHXPOHHBIX TPUTTEPOB U
oOmass Metoauka Mx cuHTe3a. CueTHbl pexxuM B Tpurrepax tuna JK u D. Capurarommue
peructpel. Kiaccupukauust cauraromux peructpoB. IIpocTeie caBuraromye perucTpsl.
PeBepcuBHBIE CIBUTAOLIME DPETUCTPHI. YHUBEPCAIbHBIE CIABUTAIOIIME PErucTphbl. CUETUHKH.
JIBonuHblE W JBOMYHO-JIECATUYHbIE cueTuuMkH. KackagupoBaHue cueTdyukoB. PeBepcuBHbIE
CUETYMKH, OCOOCHHOCTH HX KackagupoBaHus. [Iporpammupyembie cueTuyuku. CUETUYHMKH Ha
caBuraromux perucrpax. C4eTunku ¢ NpoOU3BOJIBHBIM MoysieM cueta. CueTunku [[)KoHCOHA.

AHajnoro-uuppossie U HUPpPoaHATOroBbie mNpeodpa3oBareau. AHanoro-uudponsie
npeoOpazoBarenu (ALll). Knaccuduxamus ALl mo Bpemenu mnpeodOpazoBanus. ALl
napaensHoro tuna. AL ¢ mpoMexxyTOYHBIM NMpeoOpa3oBaHUEM HaNpsHKEHUS BO BPEMEHHOU
uHTepBai. [Ipunuunsr konBeiiepHoit 06pabotku B ALIL. Tounocts pabotel AL u dakTopsl,
BIMSIONIME HA TOYHOCTh mpeoOpasoBanus. Lludpoananoroseie mnpeodOpazoBatenu (LIAII).
[Tpunuunsr padotsl HAIIL. Ucnonb3oBanue marpuisl R-2R. Metoabl yMHOXKEHHSI aHAIOTOBBIX
curHainos. [lonydyeHne cpeiHEKBaIpaTUUHOTO 3HAUEHUS CUTHAJIA.

IlonynpoBoaHUKOBBIE  3amOMHHaKIMe  ycrpoiicrBa.  OCHOBHbIE  IMapaMeTphl
3anoMuHaonMx ycrpoiictB (3Y). Anpecarus, HWHPOPMALMOHHAs €MKOCTb, pPa3psSIHOCTb.
Enuunier mis Beipakenust 3Hadennii emxkoctu 3Y. beictponeiictBue 3Y. [loHstue o BpeMeHn
BBIOOPKM U IMKJIE 3amucd. XapakTepuctuka 3Y 1o moTpebiasieMoil MOIIHOCTH, Habopy
NUTAOMMX HANpsHYKEHUH M BPEMEHU XpaHeHHs HMH(popMmanuu. OnepaTHBHbIE 3allOMUHAIOIINE
ycrpoiictBa (O3VY). Tunosas crpykrypa O3Y MaTpuuHOro BuAA. YIPABIAIOIIKE LENU IS



oOecrieyeHHs peXMMa XpaHEeHUs, YTCHUs U 3anucu uHpopmanuu. OnpeaeneHue Ynucia CTpoK U
CTOJIOIIOB MAaTPHIBI JJIEMEHTOB TMaMsATH. YCIOBHOE o00Oo03HaueHue Mukpocxembl O3VY.
Bpemennsle auarpammsl curHaioB. Cxema HapamuBaHMs paspsaHocTH. Junamuueckue O3Y.
[TocTostHabIe 3anmoMunaromme yerpoiictsa (I13Y). Knaccudukanus I13V o ciocoOy 3aneceHus
unpopmanuu. I13Y, mnporpamMmmupyemble Mackoil Ha mnpeanpustuu-usrorosurene. [13VY,
nporpamMmmupyemble mosnb3oBareneMm. llepenporpammupyembie 113V (IITI3Y). CnocoOsr
CTHpaHusI HH(POPMAIIHH.

Muxkpomnpoueccopsbl.

Beengenne. O0mue Bonpocsl ocTpoeHust Mukponponeccopos (MII) npu ucnonb3zoBanuu
pa3IMYHBIX  MHUKPONPOLECCOPHBIX  KOMIUIEKTOB.  MUKpONpPOLUECCOPHbIE  KOMIUIEKTHI,
BBIIIYCKAE€MbIE TPOMBILIUIEHHOCTbIO, MX HA3HAYEHHE M OLEHKA, CTaHJIAapTU30BaHHAs CHCTEMaA
ob6o3nauenwmii. MI1, Beimryckaemblie 3apyoexxabpiMu pupmamu INTEL, ZILOG, MOTOROLA.

Oco0eHHOCTH  apXMTEKTYpPbl MHMKpPOINpoOLeccopoB. TpexumIMHHas  apXUTEKTypa
MHUKpOIPOLIECCOPHON  cucTeMbl. CTpPYKTypHasi CXe€Ma MHKPOIIPOLECCOPHOM CHUCTEMBI C
TPEXLIMHHON apXUTEKTYPOM, €€ OCHOBHBIE Y3JIbl: LIEHTPAJIBHBIA IPOLECCOP, NaMATh U BHEIIHUE
ycrpoiictBa. Ha3Hauenue muH agpeca, JaHHBIX U ynpasiieHUus. OCHOBHBIE CUTHAJIBI YIIPABICHUS
orepanusMu BBoja/BbiBoga. OgHokpuctaibabie MIL. CTpykTypHas cxema OZHOKPHCTAIbHBIX
MII na npumepe MII KP580BM80. OcnoBubie y3nel MII, Oydepbl mmH anpeca U NaHHBIX,
peructpsl oOumiero HasHaueHus (POH), peructp kKoMaHj, NpOrpaMMHBIN CUYETYMK, CXeMa
CUHXPOHM3AIMU U YIpaBjieHus, apudmeTuko-aoruyeckoe ycrpoictBo (AJIY), ykaszarensb creka.
Opnnokpucranbable MUKpOOBM. CrpykTypHas cxema OJHOKpPUCTaJIbHbIX MUKpOoOBM u ee
OCHOBHBIC Yy3/bl: peructpbl obmero HaszHaueHuss (POH), BHyTrpeHHee omnepaTuBHOE
3allOMUHAIOLIEE YCTPOWCTBO U CTEK, BHYTPEHHEE IIOCTOSIHHOE 3allOMMHAIOIIEE YCTPOMCTBO,
MPOrpaMMHBII CUETUMK, CXE€Ma CHUHXPOHHU3AalUMu W yrnpasieHus, AJIY, BHyTpeHHuil Ttaiimep,
uHTepdeiic BBoga/BeiBosa. IIporpammupyemsrii BBoa/BeiBoa (BB). IIporpammupyemsiii BB ¢
KkBUTHpOBaHueM. BB 1o npepsiBannio. BB ¢ npsMbIM JOCTYIIOM K ITaMSTH.

AnmapatHble CpeacTBa MHKPOINPOIECCOPHBIX CHCTeM. [eHepaTropbl, CHUCTEMHbIE
KOHTPOJUIEPHl M IIMHHBIE (OpMHUpOBaTeNd. ['eHepaTop TAaKTOBBIX HMMIYJIbCOB. CTpyKTypHas
cxema reHeparopa. (Cxema MOAKIIOYEHMs] TeHepaTopa K LEHTPAIbHOMY MPOLECCOPHOMY
aneMenTy. ®opmuposanue curiana CTPOb COCTOSAHUSA. Ucnons3oBanne curnanos CbPOC
u 'OTOBHOCTD. VYcranoBka MII B pexxum oxxkumanusi Ha 3amaHHoe Bpems. OOecrieueHue
m1aroBoro pexuma. CTpyKTypHasi CXeMa CUCTEMHOI'O KOHTPOJUIEpa, €r0 Ha3HAYE€HNE U IPUHIIUIL
neiicrBus. llunnsle popmuposatenu. HazHauenue, cTpykTypHas cxeMa W MPUHIMI JIeHCTBUS.
Wntepdeiic BBoma/BbiBoga. MHTepdeiic mapamienbHOro M MociaeloBaTelbHOTO BBOJA/BBIBOJIA.
CrtpyKTypHas cxema nporpaMmMHpyemMoro uHtepgdeiica.

O0mme BOMpPOCHI NPOrPaMMHOIO oO0ecrmeYeHHsT MHKPONPOLECCOPHBIX CHCTEM.
[Tporpammuoe obecneuenne MII ¢ pukcupoBanHbIM HabopoM koMan. IIporpammuas monenb
MII. BHyTpeHHHE pErucTphl: PErUCTPhl AAHHBIX, PETUCTPBI YIpPaBlIeHUs. BHEIIHNE pErucTpsl:
naMsATh, CPEICTBA BBOAA/BbIBOA. [IpuHITMTT IporpaMMHOro 00bhearHeHus1 8-Mu OuTHRIX POH B
16-tu OutHble peructpoBble mapel. H-mapa kak OCHOBHOWM ykazarenb mamsaTH. Ilpsmas
anpecanus. HemocpenctBennas anapecamusa. PeructpoBas anpecanusi. KocBeHHas agpecanus.
B03MOXHOCTE IIPOrpaMMHOTO OCYIIECTBIEHUS HWHAEKCHOW azapecanuu. CUCTEMBI KOMaH].
Paznenenne cucrembl komana MII Ha rpynmbsl B COOTBETCTBUM € HMX (PYHKIHOHAIBHBIM
HazHaueHWeM. [pynmbl KOMaHJ NEepechUIKH, apU(PMETHYECKHX U JIOIMYECKHX OIepaluid,
nepesavyy yrpaBjeHHUs M TpyMa CHelualbHbIX KoMan[. [IporpamMMupoBaHue Ha MallMHHOM
s3bike. Dopmart Os1aHKa IpU MPOTrPaMMHUPOBAHUM Ha MAIIIMHHOM SI3bIKE.

Ocobennoctu nporpammupoBanus Ha si3bike ACCEMBJIEPA. Tlons accemOnepHoi
ctpoku. CranaapTHblil popmaT Onanka mis acceMOnepHbIx nporpaMM. [lone metku. [Ipumepst
JIOMYCTUMBIX M HENOMyCTHUMbIX MeToK. [lonme MHeMoHMKH. JlmMHA MO MHEMOHMKH.
OnHOo3HaUHOE COOTBETCTBUE MHEMOHMKHU M MAlIMHHOIO Koja onepauuy. [IoHsaTHE O MHEMOHUKE
kak o kimoueBoM ciioBe ACCEMBJIEPA. Ilone onepanpga. Anpeca mamMsATH Kak OINEpaHIbI.
Komangel, wumerome mycroe moje onepanna. Ilome kommenTtapusi. OO0s3aTeNbHOCTh



paznenutens. upexktuBsl ACCEMBJIEPA. Ha3znauenne JUpEKTUB U MCEBAOKOMAaHJ.
Ocob6ennoctu coxepxumoro mojeii ACCEMBJIEPA npu Hamuumm gupektuB. dDopmar
mupexktuB ORG, END, EQU, SET, IF, ENDIF, DB, DW, DS. Makpokomanjsl. [Ipumenenue
MaKpOKOMAaH]I B NPUKJIATHBIX MporpaMMax. MakpokoMaH/bpl ¢ (OpMalbHBIMU MapaMeTpaMu.
Onpenenenne Makpokomaniel. @opmar MakpokoManabl. Dopmar oOpalieHus: K MaKpOKOMaH Ie.
[TonsiTHE O paclIMPEeHUU MAaKPOKOMaH/IbI.

CTpyKTypbl [JaHHBIX M oOpraHusanusi mnoamporpamm. OpraHuzanusi MacCHBOB,
ouepeneil, crekoB. [lonsaTue ogHoMepHoro maccusa. OmnpezeseHue ajpeca 3JIEMEHTa MacCUBA.
JIByMepHBIi MaccuB, cHoco0 pa3MemeHuss B NamsITH. MHOTOMEpHbIE MAacCHUBBI, CHOCO0
o0Opabotku. CTpykTypa naHHBIX B Buie odepeau. [lonstue nmunsl ouepenu. McmosiabzoBaHue
ouepelud IpHU BBOJAE M BBIBOJAEC CHUMBOJIBHBIX JaHHBIX. [IpMHIMI OpraHu3aluy OYEpenH.
KonpueBass opranuzauus ouepenu. CTek Kak cHeuuangbHas pa3HOBUIHOCTH OJHOMEPHOIO
MaccuBa. lIpuHIMI 3arpy3ku 3JIEMEHTOB JaHHBIX B CTEK U H3BJICUEHUS UX M3 CTEKa.
Opranuzanus creka ¢ AByMs KoHuamu (monku) no npunmuny LIFO. Iloamporpammsl kak
CPEACTBO  MOAYJIBHOTO  mporpammupoBanus.  OOmas  opraHuzamus  MOANPOrPaMM.
[TonmporpaMMa Kak 3aKOHYEHHBI cerMeHT (Moaynb) mporpammbl. [lopsiiok BbI30oBa
HNOJANPOrpaMMbl U BO3BpaTa B OCHOBHYIO Iporpammy. BioxkeHHbIE NOANPOTrpamMMbl.
Hepapxuueckass opranuzaunus noanporpaMM. OcoOEHHOCTH MPOrpaMMHMPOBAaHUS Ha sA3bIKax
BBICOKOI'O YpOBHS. [1070KUTENbHBIE U OTPULIATENIbHBIE KAYECTBA S3bIKOB BBICOKOTO YPOBHS IPU
nporpammupoBanun  MII cuctem. IloHsaTHe O KOMIpoMHCCAaX MEXIYy amnmapaTHbIMH U
IIPOrPaMMHBIMH CPEICTBAMHU.

OcobennocTn ApXHTEKTYpbl M NPOrPAMMHMPOBAHHMA  OJHOKPHCTAJIBLHOIO
MHUKPOKOHTpOJuIepa. (OCOOEHHOCTH  apXUTEKTyphl MUKpokoHTpoiuiepa KMI1816BE48.
CrpykTypHast cxeMa, (pyHKLIMOHAIbHOE Ha3HAUYE€HUE BHIBOJIOB. BHYTpeHHss AByHamnpaBieHHas
pasnensiemass 8-OuTHasi LIMHA, CBs3bIBarolas Bce ycrpoiictBa BUC: Apudmernko-noruueckoe
yerpoiictBo (AJIY). YcerpoiictBo ympasnenus. Ilamsate 1 mopTsl BBOJa/BbIBOJIa MH(OPMAIUH.
Hasnauenme B cocraBe  ammapaTHbIX  CPEACTB  MHUKPOKOHTpOJIJIEpa  CTUPAEMOTO
nepenporpammupyemoro [13Y  (CIIII3Y) mporpamm emkocthio 1 KoOaiiT, BO3MOXHOCTH
npenenoB ero pacmupenus. Hasnauenue peructpoBoro O3V nanubix. OOecneueHue MnpsMoin
aapecanuu BHemHero O3Y. Peanmuszanuss cucTeMbl BEKTOPHOTO MPEPBIBAaHUS OT JABYX
MCTOYHUKOB: BHYTPEHHErO TaliMepa-cueTyMka COOBITMM M BHEIIHEro ucToyHuka. dopmar
komaH[. CrocoObl ajpecani B KoMaHgax MUKpokoHTposuiepa KM1816. OcobGeHHOCTH sI3bIKa
ACCEMBIJIEPA. KoMmanabl, BBIIOJHSIEMBIE 3a OOWH MAIIMHHBIA IIMKJI M 3a JBa MAaIIWHHBIX
mukina. Kimaccuukanust rpynn KoMmasi 1Mo (QyHKIMOHAIBHOMY IpHu3HaKky. IlpumeHeHue
CHEIHMalIbHbIX CUMBOJIOB #, (@ NpHU HamucaHu nporpamM. OcoOEHHOCTH KOMaHJ oIepaiuil ¢
TalMepPOM.

BF1.B.06 YCTPOIICTBA IIPUEMA U IPEOBPA3OBAHUS CUTHAJIOB
IInanupyemMble pe3yJbTaThl 00yUeHHs 10 JUCHHUILINHE:

IIK-3. CrocoOeH BBIMONHATH pacyeT M MPOEKTHPOBAHUE JeTanel, y3JI0B U YCTPOUCTB
PaIMOTEXHUYECKUX CHUCTEM B COOTBETCTBUM C TEXHUYECKHM 3aJlaHUEM C HCIOJIb30BAHHEM
CPEJCTB aBTOMATHU3ALMH IPOEKTUPOBAHUS.

IIK-5. Coocoben OCYIIECTBIISITh  OPTaHU3AIMOHHO-METOIMYECKOe o0ecrieuenue
TEXHUUYECKOH 3KCIUTyaTalluy PasiiodJIEKTPOHHBIX CUCTEM U KOMIUIEKCOB.

Conep:xxanue TUCHHMILIUHBI:

Bxoanbie ycrpoiictBa. OCHOBHBIE XapaKTEPUCTHKU PaJUONPUEMHBIX YCTPOMCTB.
OcHOBHBIE METOABI TipuemMa curHajgoB. KosdduiumeHt myma paguonpueMHOr0 yCTPOMHCTBA.
CBs3p IIYMOBBIX CBOMCTB IIPUEMHUKA C €ro0 YyBCTBUTENbHOCTHIO. HasHauenue wu
XapaKkTepUCTUKH BXOJHOM 1enu. Ha3HaueHMe M XapaKTEepUCTHKU YCWINTENEH BBICOKOU
gactoTel. Ocobennoctu manomymsmux Y BY. [Tapamerpudeckue yCuiIuTeny.

baok mnpomexxkyTouHbIX 4YacToT. Hasnauenue, mpuHIMN pabOThl U XapaKTEPUCTHKHU
npeoOpa3oBaresieil 4acTOThl. J|OMONMHUTENbHBIE KaHAJIbl MPHEMa U CIIOCOObI MX IOAABICHHMAL.



HccnenoBanne mnpeoOpazoBareneil 4acToThl. Ha3zHaueHme W XapaKTEpUCTHKH YCHIIMTENEH
MPOMEXKYTOYHONH YacTOThl. BBIOOp TOJIOCHI MPONMyCKaHWUS W TPOMEKYTOYHOW YaCTOTHI.
Yceunurenu npoMeXyToOUYHOM 4acTOThl 1-ro U 2-ro TUNOB. Y CHIINTENH POMEKYTOYHON 4acTOThI
C COCPEeIOTOYEHHON M30UpaTeNbHOCTBIO. MeTo] pacueTa yCUIIUTENs IPOMEXYTOUYHON YacTOTHI.
HccenenoBanue ycunuTene mpoMeKyTOYHOM 4aCTOTHI.

BJI0K HHM3KHMX 4YaCTOT M CXeMbl ABTOMATHYECKOro peryjupoBanus. HaszHauenue u
XapaKTEepUCTUKU JEeTeKTOpoB. CXeMbl U IapaMeTpbl UMIIYJIBCHOTO JAeTekTopa. MccinenoBanue
aMIUTUTYAHBIX JeTeKTOpoB. Ha3HaueHue, XapakTepUCTUKHU YaCTOTHBIX U (ha30BBIX IE€TEKTOPOB.
HccnenoBanne 4acTOTHBIX M (Pa30BBIX JOETEKTOpOB. Meronbl pacuera aerekTopoB.  OoOmme
CBEICHMsI O pErylHpoBKax ycuicHMs. lccnemoBaHume cXeM aBTOMAaTHYECKHX PETrYJIHPOBOK
yeusenus. CXeMbl ¥ IPUHIHIBI pa00ThI CUCTEM aBTOMATHUECKON MOJCTPOUKH YacTOTHI.

b1.B.07. HU®POBASA OBPABOTKA CUT'HAJIOB
IInanupyemsble pe3yJbTaThl 00y4eHHs MO0 JTUCHHUILINHE:

IK-1. CnocoGeH BBINOIHATH MAaTEMAaTHYECKOE MOJICIUPOBAHUE OOBEKTOB U MPOIIECCOB 110
TUIIOBBIM METOJMKaM, B TOM YHCJIE C HCIOJb30BAHUEM CTAHJAPTHBHIX IAKETOB INPHUKIAIHBIX
IIporpamm.

IMK-2. CnocobeH peann3oBBIBaTh NPOTPAMMBI  SKCIEPUMEHTAIBHBIX HCCIEI0BAaHUM,
BKJII0Yasl BEIOOp TEXHUUECKUX CPEICTB U 00pabOTKy pe3ysIbTaToB.

Conep:xanue TMCUMILUITHHBI:

HOC u obaactu ee mpumeneHusi. [[OC: kpartkas uctopust ¥ 00JaCTH NPUMEHEHUS
(TeTeKOMMYHUKAIUS,  ayIUOTEXHUKA,  pPAIHOJIOKAllMsl W THIpOJIOKamus, o0paboTka
n300pakeHui). JIMCKpeTHbIE IOCIEIOBATEIBHOCTH M CHCTeMbl. JIMCKpeTHbIE JHMHENHHBbIE
WHBAPHUAHTHBIE BO BPEMEHHU CUCTEMBI.

JMCKpeTH3alusl aHAJIONOBBIX CHIHAJMOB. J[MCKpeTu3anus HU3KOYAaCTOTHBIX CHTHAJIOB.
Juckpern3anus mMoJIOCOBBIX CUTHAJIOB.

Lun¢poBoii cnekTpaabHbIil aHAAM3 CUTHANOB. JlMCKpeTHOe mpeoOpa3zoBaHue Dypbe
(AI®). Croiticta HAIID. «YTeuka» AP (3pdexra T'mb0Oca). Hcenonb3oBaHue OKOH IpH
crekrpanbHoM aHamuse. JlononHenne Hynsamu npu JAIID. IIpumepsr ucnonb3oBanus JII1O.
Ucropust mosiBnenuss BII®. Csazp BIID ¢ JAIID. Anroputm BII® mno ocHoBanuio. but-
pPEBEPCHUBHAsA MEPECTAHOBKA BXOJIHBIX M BBIXOIHBIX NaHHBIX BII®. KoppensuuoHHbIl aHamus.
CrnexTpanbHast yHKIMS 1€TEPMUHUPOBAHHBIX CUTHAJIOB U CIIEKTPaJIbHAS MJIOTHOCTh MOITHOCTH
ciaydaHbIX mpoueccoB. Teopema Bunepa-XununmHa. OLiEeHKa CHEKTPaJbHBIX IUIOTHOCTEN
METOJAMH KOPPEIOrpaMM U NIEPUOIOTPAMM.

Hudpossie GpUABTPBI ¢ UMIYJbCHOH XapAKTEPUCTHKOH KoHe4yHO#l auHbl (KUX-
¢puabTpel). Beenenue B KUX-¢punbtpel. Dnementapubie cBoiictBa KUX-dunprpo. OUX
KUX-punerpoB. Metoas! cunteza KUX-¢punbTpoB: MeTon BecoBbIX OKOH. [IpoexTupoBanue
nosiocoBbix KUX-punstpoB u KUX-punstpoB BepxHux uactor. Meroabl cunTeza KUX-
¢mibTpoB: npoektupoBanne KNUX-puibTpoB MeToom 3ameH Pemesa.

Hudposbie GUIAbLTPHI ¢ UMITYJIbCHONH XaPAKTEPUCTHUKONH OecKOHe4uHO# AauHbl (BUX-
¢puabTpel). Beenenue B BUX-punbtpel. IlpeoGpaszoBanme Jlammaca. Z-mpeoOpazoBaHue.
OnemeHtapHele  cBoiictBa  BUX-guubrtpoB.  MeToq — MHBapuUaHTHOCTH  MMITYJIbCHOM
XapakTepucTuku. Meron mnpoektupoBanuss bBUX-¢punbrpa ¢ mnomompio  OMIMHEHHOTO
npeoOpazoBanusa. ABTomMaTHueckoe mpoektupoBanue bUX-¢unbtpoB. VYiyumenue BUX-
(GWIBTPOB C MOMOIIBIO KackaaHbIX cTpYKTYp. CpaBHenne KUX u BUX ¢punbTpos.

b1.B.08 OCHOBbI KOHCTPYUPOBAHUSA U TEXHOJIOI'MU ITPOU3BOJCTBA
PAJUODJIEKTPOHHBIX CPEACTB
IInanupyemMble pe3yJbTaThl 00yUeHHs 0 TUCHHUILINHE:
IIK-1. CrocobeH BBIONMHATh MAaTEeMaTUYECKOE MOJIENMPOBAHME OOBEKTOB M TIPOIIECCOB IO
THUIIOBBIM METOJIMKAM, B TOM YHCJIE C HUCTIOb30BAHUEM CTaHAAPTHBIX MTAKETOB IPUKIIATHBIX POrPAMM.



IIK-2. CnocobeH peanu3oBBIBaTh NPOTPAMMBl  IKCIEPUMEHTAJIBHBIX HCCIICIOBAHUM,
BKJTFOYAs BEIOOP TEXHUUECKHUX CPEACTB M 00pabOTKY Pe3yJIbTaTOB.

IIK-3. CrocoOeH BBIMONHATH pacyeT M MPOCKTHPOBAHUE JETanel, y3JIOB U YCTPOUCTB
PaZIMOTEXHUYECKUX CUCTEM B COOTBETCTBUM C TEXHUYECKMM 3aJlaHUEM C HCIOJb30BAHUEM
CPEJCTB aBTOMATU3ALMH ITPOEKTUPOBAHMSL.

ITIK-4. Cnoco0eH ocylecTBIATh KOHTPOJIb COOTBETCTBUS pa3padaThIBa€MbIX NPOEKTOB U
TEXHUUYECKON JOKYMEHTAlluu CTaHAapTaM, TEXHUYECKUM YCIIOBUSM U JIpDYTUM HOPMATHBHBIM
JOKyMEHTaM.

CoaeprxaHue TUCHUILINHBI:

BBenenue. Korcrpyknus POC — kak Gosnbias TeXHUYECKask CHCTEMA.

CucremHublii noaxox k KoHcTpyupoBanuo PIC. OCHOBHbIE NIOHATHS U OINPEAEICHUS.
Cuctemnsiii ananus POC. Knaccudukamus napamerpos POC.

JTanbl CHCTEMHOr0 MOJAX0JA INPH NPOECKTHPOBAHUM KOHCTPYKUMI M TEeXHOJOTHM
PIC. OcHOBHBIE MPUHITUIIBI CUCTEMHOTO MoJixoAa K npoektupoBanuto POC. Ilopsaaok u sTamnsl
pa3paboOTKU painodJIEKTPOHHOM ammaparypsl.

Pa3pa6orka u nocranoBka B npou3BoacTBo PIC. Mozaenu pabot. I 1aBHbIe 3Tanb padorT.

HayuHo-uccienoBaresibckasi paspadorka. Buabsl HaydHO-UCCIIEOBATENbCKUX PpPadoT.
Oransl HUP. ITatentHble ucciaeqosanus. Bemmoanenue HUP.

OnbITHO-KOHCTPYKTOPCKAs pa3padoTKa. JTaribl ONBITHO-KOHCTPYKTOPCKON pa3padOoTKH.

IToaroroBka  mpom3BoACTBAa  Ha  npeanpusTuu-usrorosuresne. Ilogroroska
NPOM3BOJICTBA — 3aKJIIOYMTENbHAS YacTh MHHOBALIMOHHOTO mpoiecca. [IpoOHBI MapKeTHHT.
KoHcTpyKkTOpCKass MOATrOTOBKAa IPOM3BOJACTBA. TeXHOJIOrMYecKass MOArOTOBKA IPOU3BOJACTBA.
OtpaboTka wu3AeNMii Ha TEXHOJOTMYHOCTh. (OCOOEHHOCTHM CO3/JaHHUS CIUHUYHBIX U
MeJKOcepuiHbIX u3aeauil. [loctanHoBKa Ha IPOU3BOJACTBO MPOLYKIMH I10 JINLIEH3HUSM.

Cranpapruszanus. JoxkymeHnToo60poT, 0a3bl JAAHHBbIX. lNocynapcrBennas
cragnaptuzauus. KoHcTpykTropckass nokyMeHTauus. EnuHass cuctemMa TEXHOJIOTMUYECKON
JIOKYMEHTaI1H.

YpoBuu pasykpynnenusi POC, ajieMeHTHasi 1 KOHCTPYKTUBHAA 0a3a. Knaccudukarus
POC. DnementHas 6a3a POC u uctopus ee KaueCTBEHHOTO pa3BUTHS.

IIpoexTupoBanue koHcTpykuuii PIC pa3iuyHoro ypoBHs M (PYHKIHOHAJIBLHOIO
HasHauyeHusi. ba3zoBbiii Meron koHcTpyupoBanus POC. ®aktopbl BHEWIHEH cpeabl U UX
nectabunusupyromee BiausHue Ha mapamerpsl POC. OOmiue TpeGoBaHMs, NMpEeabsABIsIEMbIe K
KoHCTpyKuusiM POC.

AJITOPUTMBI CTATHCTHYECKOI0 AHAJIN3a TEOPHHM HAAeKHOCTH. OCHOBHBIE IAapaMeTphl
Haje)kHOCTU. KonnuecTBeHHbIE XapaKTepUCTUKH HaiexKHOCTH. PacueT HanexHocT POA.

Metoas! 3ammTel POC ot Bo3aeiicTBHS KIIMMATHYECKUX (DPAKTOPOB OKPY KAIOIIeH Cpeabl.
Bmusinue xmMatrueckux (aktopoB Ha KOHCTpykiwio. 3anmra POC. TermoBoi pexum paboTh
anmnaparypbl. 3alllMTa almnaparypbl OT BO3/IEHCTBHS BIaKHOCTH. 3aIllUTa OT BO3JECHCTBUS IIbUIH.

3amuTa 0T MeXaHMYeCKMX BO3JAelcTBHMi. 3ammTa annaparypbl 0T BO3JeiCTBHUSA
nomex. Bunel mexanuyeckux BozaeWcTBuii Ha PDOA. Ilonarue BuOpoycroilumBocTH U
BuOponpouyHoctu. Ilpupoga momex. Krnaccuduxamus momex. CrmocoObl CHUKEHUS TIOMEX.
ITpumenenne sxkpaHoB B POA.

Bo3neiicrBue woHM3upywmux wu3iaydyenuid Ha PIC, 3ammura or M3JIy4YeHMI.
Knaccugukanus paguoakTUBHBIX W3TydeHUH. EMUHUIIBI M3MEpEeHUI OCHOBHBIX XapaKTEPUCTHK
u3nyyenuil. Knaccuduxanus BozaeiictBuil uznydyenuit Ha POC. BnusHue paanoakTUBHBIX
W3Iy4EHUN Ha TOJYNPOBOJHUKU. BiusHuEe uW3IydyeHMs Ha PE3UCTOPBI, KOHAECHCATOPHI U
KAaTYHIKH. 3alIUTa OT HOHU3UPYIOIIMNX U3JTYy4CHUH.

JTanbl NPOEKTHPOBAHMA KOHCTpYKuuidi PIC npm HCHOJB30BAHMH CHCTEM
aBTOMATU3UPOBAHHOIO MNpPOEeKTHPOBaHMsA. ba3oBble TexHoJOrMYecKHe Tmpouecchl B
npousBoacree PIC wm stanbl mx paspaborku. [lpuumnbel ucnonb3oBanuss CAIIP npu
paspaborke koHcTpykimid POC. CrpykTypa TEXHOJOTHYECKHX  TpoleccoB.  Bumabl



TEXHOJIOTHYECKUX TpoleccoB. Buasl u  coaepkaHue TEXHOJOTUYECKUX JIOKYMEHTOB.
TexHonoruyHoCTh KOHCTpYKIH POC.

Metoabl KOHTPOJII W YyHpaBJjeHusi KadecTBoM npou3BoacrBa PIC. Buasl
ucnpiTannii PIC. JproHommuyeckue TpPeOOBAHUA K PAAMOIIEKTPOHHBIM CHCTEMaM.
TexHonornueckue onepauud pEryaupoBKM M HAacTpouikd. KOHTponb UM JAMAarHocTHKa
paauodIEKTPOHHBIX CHUCTEM B mpoliecce mnpousBojctBa PDA. Kareropum wucnbITaHUA.
HcnbiTanuss Ha MeXaHUYECKHE BO3AECUCTBUs. VcnbITaHME Ha KIMMATUYECKHE BO3JIECHCTBUS.
DPproHOMHYECKAast OLIEHKA CUCTEMBI «UEJIOBEK — MAIIMHaY. JTallbl 3PrOHOMUYECKON IKCIIEPTU3BI
POA. IlepciekTuBBI pa3BUTHS IIpoLIEcca IPOEKTUPOBAaHUS KOHCTpYyKIuil POC.

B1.B.09 YCTPOMCTBA CBEPXBBICOKOM YACTOTHI U AHTEHHBI
IlnannpyemMsble pe3y/ibTaThbl 00y4eHHs 110 JUCHUILIMHE:

IIK-1. CnocoGeH BBINOIHATH MATEMAaTHUECKOE MOJICIMPOBAHUE OOBEKTOB U MPOIIECCOB 110
TUIOBBIM METOJIMKaM, B TOM YHCII€ C HMCIOJb30BAaHUEM CTaHIAAPTHBIX IMAKETOB MPUKIAJHBIX
IIporpamm.

IIK-2. CnocolGeH peanu3oBbIBaTh MPOrpaMMbl 3KCIEPUMEHTAIBHBIX HCCIIEI0BAaHUM,
BKJTI0Yast BEIOOp TEXHUUECKUX CPEACTB U 00pabOTKy Pe3yIbTaTOB.

Conepxanue IMCUMILIAHBI:

Beenenne. OCHOBHBIE I10JI0KEHHS TEOPHH JJIEKTPOMAarHeTusmMa

Bseoenue. Tunosvie ycmpoticméa CBY u eonnogoousie cucmemvr PIC. [lpunyunoei
@yuKkyuonuposanus ycmpoucms ceepxgolcokux uacmom. llpeaMer wu3ydeHMs] AUCLUILIMHBI
«YCTpOHCTBAa CBEPXBBICOKUX YacTOT U AHTEHHBD», €€ CBA3b C ApYruMU Haykamu. CTpykTypa
TUNIOBOW BOJIHOBOJAHOM cuctembl PTC u TpeboBanust k €€ sneMeHTaMm. TUIOBBIE Y3Ibl U
sneMmeHThl CBY. Ilonstue o MuoronomocHuke CBY, marpuiia paccesnusa. OCHOBHBIE 3a7a4H,
peliaemMbie ¢ TMOMOIIBI0 BOJHOBOJHBIX MaTpuil. DJeKTpuueckue monenu snemeHnto CBUY.
Ananumuueckoe uccieooganue 6030yxcoarowux ycmpoicme. BozOyxneHue moned B
BOJIHOBO/IaX. KOHCTpYKIIMM M NPUHLUIBI (YHKIIMOHUPOBAHHSA BO30YKIAIOLIUX YCTPOMICTB.
Mertoarka pacuéra BO30YXIAIOIIUX YCTPONCTB. AHarumuyecKuti pacyém u KOHCMPYUposanue
coenacyrowux — ycmpoucmse.  AHaTUTHYECKUM  pacu€r  coryacyrommx — auadparMm, ¢
UCMOJIb30BaHUEM quarpaMmel Bonbnepra-Cmuta. KoHCTpynpoBaHue HHAYKTUBHON AuadparMsi.
AHanuTHYeCKUi pacdy€T 4eTBEPTHBOJIHOBOTO COTJIACYIOUIET0 TpaHchopmaTopa. Axarumuyecku
pacyém HanpaeienHvlX omeemeumenei U oyenka ux napamemposg. HazHaueHue, NpHUHLIMI
(YHKIIMOHUPOBAHMS U MapaMeTphbl HalpaBieHHBIX oTBeTBUTENEH. CHH(]a3HBIN HanpaBIeHHBIN
OTBETBUTEIb, YCTPOWCTBO M MPHHUUN (YHKIHOHHpOBaHUSA. OTBETBUTENN C KPeCcTOOOpa3HBIM
PacroJI0)KEHUEM BOJIHOBOJOB. Y CTPONCTBO, MPUHIMN (YHKIIMOHWpOBaHUS U cBoiictBa E n H-
TPOUHUKOB. Pacu€r pasmepoB U NapaMeTpOB HAIIPaBIEHHBIX OTBETBUTENEH. PacuéT MOCTOBBIX
cxem CBY. Ananumuueckuti pacuém u koncmpyupoganue uirompos CBY. Ounptpel CBY, ux
TUNBI ¥ napaMeTpbl. OCHOBHBIE MPUHIMIBI M METOABl pacuéra, KOHCTPYHMPOBaHUS
panguoTeXHUYeckux ycTpoil-ctB u  cucteM (puiabtpoB CBY). Coueranume MeTOA0B
aNeKTpoAuHaMuku u  Teopuu uene CBY. DOxBuBanentHele cxembl ¢uibTpoB CBY.
Koncrpykuun ¢unsrpos CBY. Ananutnueckuid pacu€r ¢unbtpoB CBY. Anarumuueckoe
uccneoo8anue npoyecco8 8 BONHO0B00AX ¢ HamacHuyeHHuvimMu Geppumamu. CsoiictBa CBU-
depputoB. dDeppoMarHuTHbI pe3oHaHC. Oddext Dapages. DPdexkr cmemeHuss MoIs.
Pacnpoctpanenue BosnHbl Hi1 B KpyriioM BOJIHOBOJE € MPOJOJIbHO HAMAarHUYEHHBIM (PEPPUTOM.
®eppuToBbIE TUPKYJIATOPHI U BEHTWUIH, puMeHsieMble B POC. Pacnipoctpanenune BoiaHbl Hip B
OPSMOYTOJIbBHOM BOJIHOBOJIE C IIOMEPEYHO HamMarHWueHHbIM (epputoM. DeppuToBbIe
LHUPKYJSATOPHI C MOMEPEYHBIM M0JIeM HamMarHu4duBaHus. BeHTuns Ha >dexTe cMmeneHus noJs.
Konctpykuuu nonockoBsix anemeHToB CBY ¢ deppuramu. dxcnepumenmanvroe ucciedosanue
yempoucme CBY  gonnosoonou cucmemvr  PJIC. WccnemoBanme E- u  H-TpoiHuKOB.
UccnenoBanne moctoBeix cxeM CBY (IBOWHOrO BOJHOBOAHOTO TPOWHHUKA, KOJIBLIEBOTO U
1ieseBoro MoctoB). MccnenoBanue HampaBieHHOro otBerBurens. Mccnenoanue ¢peppuroBoro
UPKYJIATOpAa U BEHTWNIS. BoinosoOHwle cucmemsi munosvix POC. Ha3znauenue, coctaB u



KOHCTPYKTUBHBIE OCOOCHHOCTH BOJHOBOJIHBIX cucTeM wu3ydaeMbix PJIC. OuenuBanue
MapaMeTpoB AHTEHHO-BOJIHOBOJHBIX TPAKTOB paJAMOTEXHHUYECKUX cHCTeM. (OcoOeHHOCTH
JKCIUTyaTallid W [PUMEHEHUS] CHEIHUAIbHBIX PAAUOTEXHUYECKUX CHUCTEM (AHTEHHO-
BOJIHOBOJIHBIX YCTPOMCTB), MX AUATHOCTUKH, PEMOHTA U 00CITy>KUBaHUS.

OCHOBBI TEOPUHU AHTEHH.

Obwue ceedenus 06 anmennax. Haznauenue u kiaccudukanus anteHH. [IpuHIMITBI
¢dyHKIoOHNpoBaHus aHTeHH. JlanbHss 30Ha anTeHH. OCOOEHHOCTH TOJS aHTCHHBI B JAJbHEH
30He. [lapameTpbl aHTEHH B pexuMe nepefadn. XapakTepucTUKa U JuarpaMmma HarpaBiIeHHOCTH
AQHTEHHBI B PEKUME IIEpejauu 110 MO0 U 110 MolHocTu. lluprHa quarpaMmsl HalpaBJIE€HHOCTH.
Koadpdumuent nanpasnennoro nevictBus (KHJ[) antennel. BxomgHoe compoTuBieHue u
COINIPOTHBIICHUE U3TydeHUs aHTeHHbL. Koaddumment ycunenus anTeHHbl. llapamerpsl u
SKBUBAJICHTHASl CX€Ma aHTEHHBI B PeKMMe IMpuéMa. DKBUBAJICHTHAsI CXeMa aHTCHHBI B PEKUME
npuéma IlpuMeHeHne mpuUHLMIIA B3aMMHOCTM K AaHTEHHaM. JleHCTByoIas [uHA U
s¢dexTuBHas  Twomanb  aHTeHHBL.  [lojsgpu3anMoHHAs ~— XapaKTePUCTHKA  AHTCHHBI.
Jnana3oHHOCTh aHTEeHH. MeToapl HU3MEpEeHHs] OCHOBHBIX IIapaMeTpOB aHTEHH. Pacuém
Xapakmepucmuk cumMmempuuHo2o eubpamopa. 3agadya Teopud aHTeHH. CHMMETPUYHBII
BUOpATOp M YCIOBHSI €r0 CHMMETPHUYHOCTH. Pacmpenenenue TOKa BIOJIb CHMMETPHUYHOTO
BuOparopa. Ilone u nuarpamMMa HampaBJIEHHOCTH CUMMETpUYHOro BuOpaTopa. ConpoTuBieHue
U3ITy4eHUs, BXOJAHOE colpoTuBiieHue BuOpaTopa. llleneBbie anTeHHBI. Pacuér xapakrepucTuk
MOJIsE CHMMETPUYHOTO BUOpaTopa. Pacuér xapakTepuUCTHUKU HAMpPaBICHHOCTH CHUMMETPHUYHOTO
BUOparopa W mienu. Jluneiinvle anmeHnubvle pewtémku. TeOpHsi aHTCHHBIX pEmIéToK. Turmbl
aHTeHHbIX peméTok (AP) u ux mnpununun geiictBus. Teopema YMHOXEHHSA JUarpaMm
HAIpaBJIEHHOCTU. MHOXUTEIb AHTEHHOW pemeéTKM U ero aHanu3. [IIocKoCcTHhIE aHTEHHbIE
pemétku. [luarpamma HampaBIE€HHOCTH IUJIOCKOCTHOW AaHTEHHOM peméTKM M €€ CBOMCTBA.
CriocoObl  MMOnaBJiCHUsT TOOOYHBIX TJABHBIX MAaKCHMyMOB JHarpamMMbl HaIlpaBJICHHOCTH.
HeskxBunuctantHele aHTeHHbIE peméTku. CrnocoObl MoAaBleHUsT OOKOBBIX JIETIECTKOB B
aHTeHHbIX pemérkax. O6mas hopMa MHOKHUTENS JIMHEHHON peléTky. BnusHue aMmnTy1Horo
pacmpesieieHuss Ha MHOXKUTENb cUCTeMbl. BrusHue (a3oBoro pacmnpeneneHuss Ha MHOKHUTEINb
CUCTEMBI. AHanumudeckuu pacyém AUHEUHOU AHMEHHOU pewémru u ee napamempos. Pacuér
HIMPUHBl  JUarpaMMbl HAlpaBICHHOCTH JIMHEHHON aHTeHHOW pemérku. OnpeneneHue
MOJIO)KEHUSI TJIAaBHOTO JIETIECTKAa JuarpamMMmbl HampaBlIEHHOCTH. Pacuér XxapaKTepuUCTHKU
HanpaBieHHOCTU. OIeHKa YPOBHS OOKOBBIX JIETIECTKOB JHMAarpaMMbl HANpaBICHHOCTH. eopus
anepmypHulx (nogepxHocmuulx) anment. IlocTaHOBKa 3aaul U3ITyYEHUS allepTypHOU aHTEHHBI
U €€ pelIeHHEe. DJIEKTPUUECKHE MapaMeTpbl aHTEHH C IUIOCKMM pacKpblBOM. M3nydenue u3
cuH(pa3HOTO pacKpbIBa MPSMOYTOJIbHON U KPYIJION (opM.

MHoroBuOpaTopHbie H MHOTOIIIeIeBble AHTEHHBI

Mmnoeosubpamopnvie  anmennvi. CUCTEMBI BUOPATOPOB. Couetanne MeETO/IOB
ANeKTpoJMHaMuKu U Teopuu ueneid CBY nans ompeneneHus BXOAHOTO CONPOTHBICHUS
BuOpaTopa B cucreme BuOpaTopoB. Meton nHaBomumbix DJIC. B3aummHOe compoTuBieHUE

BuOpaTopoB. BuOparop Ilucrompkopca. Cucrema  «akTHUBHBIH — MAacCHUBHBIA BUOpaToOp».
@®a30Bble COOTHOIICHHMS B AaKTMBHOM M TIACCUBHOM BHOpaTopax. M3mydyeHue cucTteMbl
«aKTUBHBIH — MaccCUBHBIA BUOpatop». W3mydenue BuOpaTopa € IUIOCKHUM PEQIIEKTOPOM.

HupextopHast anTeHHa. KoHCTpyKuus, TpUHUUIN (YHKIIMOHUPOBAHUSA, Pacdy€T MapaMeTpoB U
npuMeHeHne. CriocoObl MUTaHUS aKTUBHOTO BUOpaTopa: 3alopHbIi cTakaH, U-KoJieHo, HIeNeBoe
CUMMETpUpYIolee yCTpoiicTBO. MHOr0o3Ta)KHbIe BUOpaTOpHbIE aHTEHHBI. [[pyHIIMI MOCTpoeHUs
MHOTOIIEIeBBIX aHTeHH. [1leneBble aHTEHHBI CTOAYNX U OETYIIUX BOJH. AHAIUMU4ecKull pacuém
OUpeKmoOpHOU aHmeHHbl U ee napamempos. PacuéT reoMeTpUUYECKHX Pa3MepOB JUPEKTOPHOU
aHTeHHBI. Pacyér MmMpuHBI TUarpaMMbl HampaBlIEHHOCTH M Kod(@uimeHTa HarpaBIeHHOTO
nercreus. Hacrtpoiika nupexktopHod aHTeHHBL. Pacuér mmmubl U-kxoneHa. Hacmpouxa u
9KCNepUMEHMANbHOE UCCIe008aHue OupeKmopHou anmennsl. ONpeleNeHne pe30HaHCHON
JUIMHBl aKTUBHOrO BHUOparopa. lccienoBaHue paumarpaMMbl HaIlpaBJICHHOCTH AKTUBHOIO



BuOpaTopa. Hactpolika u uccienoBaHue IuarpaMMbl HAallpaBICHHOCTH TUPEKTOPHOW aHTECHHBL
OnpeneneHye MUPUHBI TUarpaMMbl HAlIPaBIEHHOCTH U KOA(PQHUIIMEHTA YCUIICHHUS aHTEHHBI.

ArnepTypHble aHTEHHbI

Pynopnvie anmennvi. M3nydeHne W HanpaBiIEHHBIE CBOWCTBA OTKPBITOTO KOHLA
BOJIHOBOJIA. YCJIOBMSL COTJIaCOBAHMS BOJIHOBOJA CO CBOOOJHBIM  IPOCTPAHCTBOM U
HE00X0AUMOCTh nepexojia K pynopy. Tumsl (koHCTpykuuu) pynopos. Ilone B pynope u Ha ero
packpbiBe. OnTuManbHbli pynop. Pacuér mapamerpoB pymnopa. Auanumuueckuii pacuém u
KOHCmpyuposanue  pynopHou  aumenHnvl. OLEHKa IapaMETPOB  PYIOPHOW  aHTEHHBI.
KoHcTpynpoBanue pynopHOi aHTEHHBl. OKCHEPUMEHTAJIbHOE HCCIECJOBAHUE 3€pKaJIbHOU
aHTeHHbl. [IpyHIMI QYHKIMOHMPOBAHUS, OCHOBHBIE JIEMEHThl U BAPHAHTHI KOHCTPYKTHUBHOI'O
UCTIOJIHEHUS 3epKaJIbHBIX aHTeHH. TuIbl 00ydaresnel U uX BIMSHUE Ha paclpeiesieHue Mo Ha
packpbiBe 3epkana. Ilapamerpsl 3epkanbHOM aHTEHHBI. CXeMbl ABYX3€pPKaJbHBIX aHTEHH.
JIByx3epkajabHble ~ QHTEHHBl C  IIOBOPOTOM  IUIOCKOCTH  NOJSApHU3ALMUHM,  IPHUHIHUII
(YHKLMOHUPOBAHUS U KOHCTPYKUMHU. AHTEHHBI C AMAarpaMMON HAIpaBICHHOCTH CIHELHATIbHON
¢dopmbl. TpeboBanust k nuarpamme HarmpasieHHOCTH aHTeHH PJIC oOnapykeHus (pa3Beakn)
BO3AYIIHBIX 00BbeKTOB. CrIOCOOB! CO3AaHUs TUarpaMM HAIpaBICHHOCTU CIELHaTbHON (HOPMBI.
KoHcTpykiium  aHTeHH ¢ AMarpaMMOM — HalpaBJIEHHOCTH  CIIELUAJIbHOW  (OPMBIL.
OKCHEpUMEHTAIBHOE ~ UCCIIEJOBAHME  3€pPKaJbHOM  aHTEHHBbl. Pacuér  XapakTepuCTHKHU
HANpaBJICHHOCTH 3€PKAIbHOW aHTEHHBI ISl PABHOAMIUIUTYTHOTO U CHH(A3HOTO paclpeieeHus
nojs Ha packpeiBe. OmnpenesieHHe ONTUMAIbHOIO PAacCTOSIHUA OT 3epKana 10 oOirydaTelis.
HccnenoBanue nuarpaMMbl HAlpaBiICHHOCTH NPU Pa3IUYHbIX YAAJCHUSX O00JydaTens OT
BEPILMHBI 3€pKaJIa.

da3upoBaHHbIe aHTeHHbIE pemieTKu (PAP)

IHpunyuner nocmpoenuss ®AP. Obmue cenenus o0 ®AP. OcoGeHHOCTH CKaHUPOBAHUS
JyarpaMMoi HanpaBJIEHHOCTU. AHTEHHbIE PEHIETKH ¢ ()a30BbIM M YaCTOTHBIM CKaHHUPOBAHUEM.
Konctpykuuu snementoB @AP ¢ aMCKpeTHBIM 1 HETIpephIBHBIM (hazupoBanueM. KoHCcTpykuuu
n3nydareneit DAP. Koncrpykuun dazospamareneir ®AP. Konctpykiuu aenureneit MOIIHOCTH.
AxtuBnble ®AP. Aumennvie pewémxu c obpabomrkoi cucrHanros. MHOTOIy4YeBblE aHTCHHbIE
pemérku. AP ¢ 00paboOTKOI CUrHANOB: aJalTUBHbIE, KOPPEIALUOHHbIE, C CHHTE3UPOBAaHHBIM
packpeIBOM. Jxcnepumenmanvioe uccieooganue PAP. Hactpoiika ®AP. HccnenoBanue
nuarpammbl HanpasieHHocTHd @AP npu paznuusbix (a3oBbIX pacnpeaeneHusix. CpaBHeHUE U
OlleHKa Juarpamm HampasieHHOCcTH DAP. [lpoexmuposanue anmeHHbix ycmpoucms.
ABTOMaTH3UPOBAHHOE IPOEKTUPOBAHUE AHTEHH C UCIOJb30BaHUEM AaHAJIUTUYECKUX U
YHUCJIEHHBIX METOAOB MX pacuéra. ABTOMAaTM3MPOBAaHHOE IPOEKTHpoBaHME ycTpoicTB CBY
(anTeHHO-BOTHOBOAHOM cucTeMbl PJIC). AHTEHHBI ¢ Bpallarooencs noaspu3anueil 1 aHTEHHBI
NOBEPXHOCTHBIX BOJH. [lonmspusanuoHHble mapaMeTpbl aHTeHHbl. CrocoObl MOTy4eHUs
Bpalnaronieiicss (kpyrooil) noaspusanuu. KoHCTpyKIiuu BUOpPATOPHBIX U PYNOPHBIX aHTEHH C
Bpalllaroleiics noaspu3auel. AHTEHHBI IOBEPXHOCTHBIX BOJIH.

F1.B.10. HEHPOHHBIE CETH
IInanupyemMble pe3ybTaThl 00yUeHHs 0 JUCHHUILINHE:

IIK-1. CnocoGeH BBIMOIHATHE MAaTEMaTHUECKOE MOJICIMPOBAHUE OOBEKTOB U MPOLIECCOB 110
TUTIOBBIM METOJIUKAM, B TOM YHCJI€ C HCIOJb30BAaHUEM CTAHIAPTHBIX MAKETOB MPHUKIIATHBIX
porpamm.

Conep:xxanue TUCHHMILIUHBI:

BBenenue B HeMpOHHBIC ceTH. bBHOJOrMYECKHE aCIEKThl HEPBHOW JESATEIBHOCTH.
Heiipon. Axcon. Cunanc. Pednexropnas nyra. llentpanbHas HepBHas cucrema. Monenu
UCKYCCTBEHHOr0 HeWpoHa. DyHKIuu akTuBauuMu. HeWpoH ¢ BEKTOPHBIM  BXOJIOM.
HckyccTBeHHbIE HEMpOHHBIE CeTH. APXUTEKTypa HCKYCCTBEHHBIX HEWpOHHBIX cereil. Habop
CPEICTB ISl CO3/IaHUS, MHUITHAIN3AINH, 00yUeHHUs, MOJCITUPOBAHNS U BU3YATH3AI[UU CETH.

Ilepcentponnbie ceru. IlocTpoeHus ceTell pa3IUYHONW apPXUTEKTYPhl C TOMOIIBIO
UHCTPYMEHTAJIBHOTO TporpaMmHoro makera SMath Studio. Meroabl u anropuTmbl 00y4eHUs



UCKYCCTBEHHBIX HEHPOHHBIX ceTeil. ['pajgueHTHble aIropuTMbl OOYYEHHUS. AJITOPUTMBL,
OCHOBaHHBIE HAa MCIOJIb30BaHUU METO/A COIPSKEHHBIX IPaJUEHTOB. APXUTEKTypa NEpCEeNnTPOHa
U CrielUalibHbIe (YHKLIUU ISl CO3aHUs TIEPCENTPOHA, HACTPOUKH €ro BECOB M CMEIIICHHIH.

Jluneiinble HeiipoHHble ceTH. Hactpoiiku mapamerpoB mo merony Bynpoy-Xodda.
[Toctpoenne u oOyueHHE JMHEWHBIX CeTed s KiIacCU(UKAUM BEKTOPOB, JIMHEHHON
anmnpoKCUMalliK, NPEICKa3aHus, CJIeKEeHUs W (UIbTPAlUU CHUTHAJIOB, WUICHTHU(PUKAUUU U
MOJICIIMPOBAHMS JIMHEHHBIX cUCTeM. PanuanbHble 0a3ucHbIE ceTH OOIIeTo BHIA. APXHTEKTYPHI
panuanbHBIX Oa3MCHBIX HEWPOHHBIX ceTel OOIIero BHAAa W CHEIUAbHbIE (YHKIMH JUIS HX
CO3/IaHUsl M ABTOMATHMYECKOW HACTPOMKM BeCOB M cmeunleHuid. [IpumeHeHue cererl s
KJIacCU(UKaLMU BEKTOPOB M ammpokcuManuu (yHkuui. PaguanbHble 0a3ucHBbIE CETH TUIA
GRNN. Ipumenenne GRNN cereil ans pemieHus 3agad 0OOOIIEHHOW perpeccuu, aHajau3a
BPEMEHHBIX PSAJIOB U alllIPOKCUMALUU ()YHKIUH.

Papnanbuble Ga3sucHble ceTH. Pemenue 3amay kiaccHUKaMKM Ha OCHOBE IMOACYETA
BEPOSITHOCTH NPUHAJIEKHOCTH BEKTOPOB K paccMaTpUBaEMbIM KJIaCCaM.
Camoopranusyromuecss cion KoxoHeHa. ApPXHUTEKTypbl CaMOOPTaHU3YIOLIUXCS HEHPOHHBIX
cnoeB KoxoHeHna u cnenuanbHble PYHKIMH A7 UX CO3/IaHHUSA, UHUIUATM3AINH, B3BELIINBAHUS,
HAKOIUICHHUS, aKTUBAllMH, HACTPOWKH BECOB U CMELICHUM, ajanTauuu u ooydenus. [Ipumenenue
CaMOOPIraHU3YIOLIMUXCS CJIOEB MJisi HCCIEAOBAHUS TOMOJOTMYECKOW CTPYKTYPhl JaHHBIX, HX
00beIMHEHUEM B KJIacTephl (TPYIIbI) M pacmpeneieHueM mo kiaccam CamMoOpTraHU3YIOIIUXCS
kaptel Koxonena. IlpumeHeHume caMoOOpraHu3ywoOIIUXCS KapT I peuieHus 3ajad
KJIAaCTEpPHU3alMi BXOJHBIX BeKTOpoB. Camoopranmsyronmmecs LVQ-cetn. ApxurekTypsl
CaMOOpPraHU3yIOIIMXCsd HEHpoHHBIX cered Tuma LVQ u crneuuanbHble (QYHKIUH IS UX
CO3/1aHMUsI, HACTPONKHU BECOB U 00YUEHHUS.

PexyppenTHble HelipoHHbIe ceTH. llocTpoeHusi cereid ympaBi€HUs BHXKYLIMMUCS
oObexktaMu. IlocTpoeHne CUCTEM TEXHUYECKOTO 3PEHUS U pEIICHHE JAPYruX JUHAMUYECKHX
3agau. [Ipumenenue cereit Xondumnna 1 pemeHus 3aaad pacrno3HaBaHus 00pa3oB U CO3aHUs
accolMaTUBHOM maMATH. I[IpuMeHeHuMe HEHpPOHHBIX CeTed Uil IPOECKTUPOBAHMS CUCTEM
YIPaBIEHUS TUHAMUYECKUMU TPOLIECCAMH.

b1.B./1B.01.01 OCHOBbI TEOPUH PAINOJTOKAIIMOHHBIX U
PAJUOHABUTAINMOHHBIX CUCTEM U KOMIIJIEKCOB
IlnannpyemMsble pe3yabTaThbl 00y4eHHs 10 JUCHUIIMHE:

IMK-3. CnocoOeH BBHIMONHITH pacyeT W MPOCKTHPOBAHUE JETalleH, y3JI0B U YCTPOWCTB
PAaAMOTEXHUYECKUX CUCTEM B COOTBETCTBUM C TEXHUYECKHM 33JaHUEM C HCIOJb30BaHUEM
CPE/ICTB aBTOMATH3aIIMH MPOEKTUPOBAHUS.

IMIK-5. Cnocoben OCYUIECTBJISITh  OPraHU3ALMOHHO-METOIUYECKOE o0ecrieueHue
TEXHUYECKOM IKCITyaTallK PATUOIEKTPOHHBIX CHCTEM U KOMILJIEKCOB.

Conep:xanue TMCUMILUIAHBI:

PaguosiokanmoHHble cUrHAJbI W Heau. OOmmMe TexHUYEeCKue TpeOoBaHUSA K
PaANOIOKAIIMOHHBIM U PaIMOHABUTAIIMOHHBIM CUCTEMAM M KOMILJIEKCAM; CBEJICHUS O IPUHIUIIE
JEUCTBHSI, XapaKTEPUCTHUKAX PAAUOJIOKAIMOHHBIM W  PAJAMOHABHTAIIMOHHBIX CHCTEM |
KOMILJIEKCOB; METOJIbl M CPEJCTBA KOHTPOJISI TEXHUYECKOIO COCTOSIHUSL PaJAMO3IEKTPOHHBIX
cucteM W KoMIUiekcoB. Obwue ceedenuss o paouonoxkayuu (PJI). OCHOBHBIE TOHSTHA,
ONpe/IeNICHUs. U 33aJ1a4l PaJUOJIOKAIIMOHHBIX M PAJMOHABUTAIIMOHHBIX CHCTEMaX U KOMILJIEKCAX.
®dusnyeckue SBICHUS, HWCIOJIb3yeMble B  paguosiokanuid. (OCHOBHBIE  TEXHHUYECKHE
XapaKTEPUCTUKU PATUOJOKALMOHHBIX M PaJUOHABUTAIIMOHHBIX CUCTEM. Mamemamuueckue
mooenu (MM) 3zonoupyiowux PJI cuenanos. Knaccudukamus 3onmupyronux PJI curnamos.
Marematuueckue Moxaenu 3oHaupytomux PJI curnanos. IlapameTpbl  OAMHOYHOTO
paguouMmyiabca. PaiuonMImynbChl ¢ JTMHEHHON YaCTOTHOW MOJYJSANMEH W KOJOBOW (ha30BOM
MaHunyisauuel. Oyenka 6peMeHHbIX U Yacmomuvlx  xapakmepucmuk munoevix  3C.
KoMnbroTepHble MOJIETUPOBAHUE TUIIOBBIX 30HAMPYIOIIUX CUTHAIOB. OnpeaerneHne BpEMEHHbBIX
XapaKTEPUCTUK MEPUOJUYECKUX MOCIAEAOBATEIIBHOCTEH MPOCTHIX PaJUOUMITYJIBCOB  JUIst



oOecrieyeHHs 3a/laHHBIX IIOKa3aTeleld Mo OOHapYyXKEHHI0 TUIMOB 00beKkTOB. OmpeneneHue
nansHOCTH AeiicTBUs PJIC mo HU3KONIETAIUM HelsaM. dhgexmusnasn niowads paccesnus (IIIP)
PJI yenen (PJIL]). SIBneHue BTOPUYHOIO W3JIyYEHUS OJIEKTPOMATHUTHBIX BOIH (OMB).
OddexTrBHAsS IUIOANL PACCEMBAHMS PAJUOJNIOKAIIMOHHBIX 1eied. Jluarpamma oOpatHOro
BropuuHoro unydenus (JIOBU). Mogenu PJIL. Hccreoosanue pacceusarowux ceoticme mooeneti
PJIl].  WccnenoBanne »G(PEKTUBHOM TIUIOMIAA PACCEHBAHUS TMPOCTEHINMX OTpa)kaTeIICH.
Uccnenosanue 1P moaeneit paanosiokaliMOHHbBIX LIEJIEH.

O0OHapy:keHMe W pa3pellieHHEe PAJANOJOKAUMOHHBIX CUIHAJOB. [[albHOCTH JEHCTBUSA
panuoIoKauOHHBIX cucTeM. OCHOBHOE YpaBHEHHE PAIHOIOKAINH. PaouoiokayuoHHuli 0030p.
Tlokazamenu kavecmea u npaguio onmumanrbHo2o obHapyxcenus. O630p no gansHoctu. O630p
o yrJIoBbIM KoopauHataMm. llokasarenu kayecTBa mporenypsl oOHapykeHus. IIpaBuio
ONTUMAJILHOTO OOHapyKeHus. /Jocmamounas cmamucmuka O1s CUSHAIA €O CAVYAUHbIMU
napamempamu. JlocraToyHas CTaTUCTHKA JUIsI CHTHajla CO CIy4YailHOM HadalbHOW (a3oii.
JlocraTouHasi CTaTUCTHKA JUIsl CUTHAllAa CO CIOydyallHOW amIuuTynou u ¢asoil. Hccredosanue
KOppensiyuounvlx obnapycumenei. CTPYKTYpHas cxXeMa KOPPEISIMOHHOTO OOHAPYKHTEIS
CUTHaJla C JECTepPMUHHPOBAaHHbIMU mapamerpamMu CTpPyKTypHas cXeMa KOPPEISIHOHHOTO
OOHApY)XHUTEINII CHUTHaja CO CIy4YalHbIMU Mapamerpamu. KoppensuuoHHBII OOHApYKUTEIh C
MICEBIOKBAAPATypHOI 00pabOTKOM CUTHATOB. OCHOBbI CIMamMucmu4eckol meopuu paspeuieHus
cuenanos. Ilpunyun neonpedenennocmu. Mepa pazpemaromeii criocooHocTH. Pa3pemaromas
CIIOCOOHOCTh TO JAlIbHOCTH, YTIJIOBBIM KOOpIMHATaM M paauanbHoi ckopocTu. CoBMeCTHOE
paspelieHre 1o JAJIbHOCTH U pajuaibHONM CKOPOCTH. Tesla M NPUHLUI HEOIpPENeIeHHOCTH.
Pacuem paspewaroweri cnocoonocmu PJIC. OnpeneneHue BEIWYUHBI 3JIEMEHTA pa3pelIeHUs
IpU  HUCHOJIB30BAaHWU  OJWMHOYHOTO WMMMydbca. Pacuer paspemaromeil  crmocoOHOCTH
PaZMONIOKAIIMOHHON CTAHIIMU TIPH UCIIOJIb30BAHUU CIIOKHBIX CUTHAJIOB.

OntumanbHasi GUALTPANMS PAAMOJTOKAMOHHBIX CUTHAJOB. [[pUHIIUIIBI TOCTPOCHUS
YCTPOMCTB ONTHUMANBbHOM W  COTJIACOBAaHHOW (UIBTpAlMd B  PAJAUONOKAIMOHHBIX U
PaAMOHABUTAIIMOHHBIX CUCTEMAX U KOMIUIEKCaX. MMnyabCcHas U YacmomHuas XapaKmepucmuxa
ONMUMATLHO20 uUNLMPA 00UHOYHO20 UMNyabca. IMITyNbCHAs XapaKTePUCTHKA ONTUMATbHOTO
¢unbTpa OAMHOYHOIO HMIYyNbca. YacTOTHas XapakTEepUCTHKAa ONTHMalIbHOro (UiIbTpa
OIMHOYHOTO  uMIynbca. KBazuonTumaneHblii  GUIBTP OAMHOYHOTO  PaJHOUMITYIIbCA.
Hccneoosanue x8azuonmumanvHulx Guibmpos 0as Ko00Qpa30MaAHUNYIUPOBAHHO2O U JTUHEUHO
YACMOMHO  MOOVIUPOBAHHBIX paduoumnyivcos. CTPYKTypHash cXeMa KBa3WONMTHUMAIbHBIX
¢unetpoB  KOM pagmoummnynsca. OmpeneneHue 0a3bl CUTHAIA TPU  CKATUU  CIOXKHBIX
(ILIMPOKOIIOJIOCHBIX) CUTHANIOB. Pacueme umnynbCHbIX uzmepumerneti OaibHOCMU U PAOUANbHOU
ckopocmu. PacueT cnensuero u3MepuTens AaabHocTu. V3mMepenue paanaabHOW CKOPOCTH LIENU
JUTSL HETIPEPBIBHBIX CUTHANOB. PacdeT usMepuTeneit CKOpOCTH MPU UMITYJIbCHOM U3TyYCHHH.

ITomexu B paguo/ioKanMOHHBIX cucTeMax. OrnpeneneHue MoMexa B PaJHOJIOKAIINU.
Knaccudukanus pagnonomex. Croco0Osl cHkeHus 3gdexra Bo3aeiicTpus momex Ha PJIC.

b1.B./1B.01.02 PAAMOJOKAIMOHHBIE CUCTEMBI U KOMIIVIEKCbHI
OBHAPY/XEHUS, COITPOBOXIEHUSA U PACITO3HABAHU S
IlnannpyemMble pe3ybTaThbl 00yUeHHs 10 JUCHUIIMHE:

IMK-3. CrocoOeH BBHIMONHITH pacdeT W MPOCKTHPOBAHUE JeTalleH, y3JI0B U YCTPOWCTB
PaAMOTEXHUYECKUX CUCTEM B COOTBETCTBUM C TEXHUUYECKHM 33JaHUEM C HCIOJIb30BaHUEM
CpEICTB aBTOMAaTHU3allUK POECKTUPOBAHHS.

IMK-5. Cnocoben OCYILECTBJIATh OPraHU3ALMOHHO-METOAUYECKOE oOecrieueHue
TEXHUYECKOM IKCIUTyaTalluy PAJUOICKTPOHHBIX CUCTEM U KOMIUJIEKCOB.

Conep:xanue TMCUMILUIAHBI:

PaguosiokanmoHHubie cUrHAJbI W Heau. OOmue TeXHUYECKHE TpeOOBaHUS K
paIMONIOKAIMOHHBIM ~ CHCTEMaM M KOMIUIEKCaM  OOHApYKEHHUs, COMPOBOXKICHUS U
pacno3HaBaHMs; CBEACHHUS O NPHUHIMUIE JCHCTBUSA, XapaKTEPUCTUKAX PaTUOJIOKALMOHHBIM
CACTEM M KOMIUIEKCOB; METOAbl M CpPEACTBA KOHTPOJIS TEXHUYECKOrO COCTOSHMS



PaZMORIIEKTPOHHBIX CHCTEM M KOMIUIEKCOB. Obwue ceedenus o paouorokayuu (PJI). OcHOBHBIE
MOHSTHS, ONpENETIeHHs] U 3aJaud paJuOJIOKAIIMOHHBIX CHCTEMaX M KOMIUIEKCOB OOHApYy>KEHHS,
COIIPOBOXKJIEHUA M pacno3HaBaHus. PuU3NUECKUE SBJICHMS, HCIOJb3YEMBIE B PaJUOJOKALUU.
OCHOBHBIE TEXHMYECKHE XapaKTEPUCTUKH PAJAUOJOKALUOHHBIX CHUCTEM M KOMIUIEKCOB.
Mamemamuueckue mooeau (MM) 3onoupyrowux PJI cuenanos. Knaccupuxanus 30HIUPYIOIINX
PJI curnanoB. Marematudeckue Moaenu 3ouaupyromux PJI curnanos. [Tapamerpsl oAMHOYHOTO
paguouMnysiabca. PaaMouMIynbChl ¢ JIMHEWHON YacTOTHOW MOAYJSIIMEH M KOAOBOH (ha3oBOM
Manunymsinued.  Oyenka 6pemeHHblX U Yacmomuvlx — xapakmepucmuk —munogoix 3C.
KomnproTepHble MOIETMPOBAHUE TUIIOBBIX 30HAUPYIOIIMX CUTHAIO0B. OnpenencHue BpeMEHHbIX
XapaKTePUCTUK MNEPUOJUYECKUX MOCIEAOBATEIIBHOCTEH MPOCTBIX PaJAHMOUMIIYJIbCOB IS
oOecrieyeHns 3aJaHHBIX IIOKa3aTesleld Mo OOHapY)KEHUIO TUNOB 00bekToB. Ompenenenue
nanpHOCTH nedctBus PJIC mo HuskonetsmmMm nensM. Iggexmusnas niowadv paccesHus
(OIIP) PJI yeneu (PJIL]). SIBneHne BTOPUYHOIO M3IYUYEHMs IEKTPOMArHUTHbHIX BoJaH (OMB).
OddexTuBHAs TUIOMIAb PACCEMBAHUSA PAAUOJIOKALMOHHBIX 1eneil. [luarpamma o6paTHOro
BropuyHoro wusnyuyenus ([JJOBW). Mopenu PJIL. Hccredosanue pacceusarowux ceoticme
mooeneu  PJII]. HccnenoBanne HS(PQPEKTUBHOW IUIOMIAAM PACCEUBAHUS  MPOCTEHIIMX
otpaxareneil. MccnenoBanue DI1P mozaenel paaroaoKaliMOHHBIX HIEJeH.

HN3mepenne KOOpAMHAT M NapaMeTpoB [BH:kKeHHs mejel. OOmme TpeOoBaHHS K
CUCTEMaM U3MEPEHUs KOOpJMHAT U MapaMeTpoB JIBHKeHuUs Leneid. KonuuecTBeHHbIE TOKa3aTenn
KauecTBa u3MepeHuil. Kpurepuil v npaBuiio ONTUMaIBHOTO U3MepeHus. [lokazamenu kavecmea,
Kpumeputi U npasuno ONMUMAIbHO20 u3mepeHus. KolndecTBEHHbIE IOKa3aTelu KadyecTBa
u3Mmepenuit. Kputepuii u mnpaBuio ONTHUMAIbHOTO U3MEpeHUs. M3mepeHnue OanvbHOCMU.
Hecnensumme wu3smepurenu panpHOCTU. [IpMHIMI aBTOMAaTUYECKOTO COMPOBOKICHHUS 110
nanbHOoCcTH. [loTeHuManbHass TOYHOCTh HM3MEPEHMs] NaJbHOCTH B paauonokauuu. Pacuem
nokasamerneu kauecmea uzmepumerneti PJI cuenanog. CTpyKTypHasi cXxemMa U3MEPUTENSl CUTHAJA C
JIETEpPMUHUPOBAaHHBIMU MapameTpamu CTpYKTypHas CXE€Mau3MEpPUTENsl CUTHAJIA CO CIIy4alHbIMHU
napamerpamu. KoppensuuoHHBIH H3MEpUTENh C INCEBIOKBAJPaTypHOl 00pabOTKON CUTHAJIOB.
Hzmepenue paouanvnoti ckopocmu. VI3smepenue panuansHoit ckopoctu B PJIC ¢ HenmpepbIBHBIM
uznyyenuem. Msmepenue paauanbHoil ckopoctu B PJIC ¢ umnynabCHBIM uznydeHueMm. Pacuem
UMAYIbCHBIX UsMepumeiell 0albHOCMU U paoudlbHol ckopocmu. Pacder creasiero u3sMepuTens
JManbHOCTH. M3MepeHue paauanbHONM CKOPOCTH LIE€TM JJs HENpepbIBHBIX CUTHaNoB. Pacuer
M3MEpUTENIEN CKOPOCTH ITPH UMITYJIbCHOM U3JIYy4CHHH.

OntumanbHass (GuiabTpanusi paanoJI0KAlMOHHBIX CHUTHAJOB. [IpHHIMIBI MOCTpOoeHUS
YCTPOMCTB ONTHUMANbHOM W  COTJIACOBAaHHOW (UIBTpAlMd B  PAJAMOJNOKAIMOHHBIX U
PaAMOHABUTAIIMOHHBIX CUCTEMAX U KOMIUIEKCaX. MMnyabCcHas U YacmomHuas XapaKkmepucmuxa
ONMUMANTLHO20 uUNLbMPA 00UHOYHO20 UMnyabed. VIMITyNbCHAs XapaKTePUCTHKA ONTUMATbHOTO
¢unbTpa OAMHOYHOIO HMIYyNbca. YacTOTHas XapaKTEpUCTHKAa ONTHMalIbHOro (uUiIbTpa
OIMHOYHOTO  WMITylbca. KBazuonTUManbHbIA  (QUIBTP  OJWHOYHOTO  PaTUOUMITYIIbCA.
Uccneoosanue  K8azuonmumanvHolx  Quibmpos  0nsi  KOOOPAZ30MAHUNYIUPOBAHHO2O U
JUHEUHOYACTOMHO MOOYIUPOBAHHBIX PAOUOUMNYTILCOB. CrpykrypHas cxema
KBa3uonTUMaibHbIX GuibTpoB KOM pannounmmynbca. Onpenenenne 6a3pl CUTHANA MIPH CXKaTUU
CIIOKHBIX  (IIMPOKOIIOJIOCHBIX) CUTHANOB. Pacuem paspewaroweti cnocoonocmu PJIC.
Omnpenenenne BETMYMHBI 3JE€MEHTa pa3pelieHuss IpU MCIOJIb30BaHUU OJUHOYHOTO HMMITYJIbCA.
Pacuer pazpemaromeii CrocOOHOCTH PAJMONOKAIIMOHHONW CTAaHIMM TPU  HCIIOJIB30BaHUU
CJIOHBIX CUTHAJIOB.

O0mme cBegeHHsI O CHCTeMaX pPaJMOJOKANMOHHOrO pacmosHaBaHusi. llonsarue o
pacro3HaBaHUM PATUOJIOKAIIMOHHBIX wHeneil. [Ipu3Haku paanonoKalMOHHOTO pPaclo3HaBaHUS.
YacTHble Mpo6sIeMbl PaJUOIOKALMOHHOTO PacliO3HABAHHUS.



b1.B./1B.02.01 IU®POBBIE CUCTEMBI IIEPEJAYU NTHOOPMALIUN
IInanupyemMsble pe3yJbTaThl 00y4eHHS MO0 JTUCHHILIHHE:

IIK-1. CnocoGeH BBINOIHATH MAaTEMAaTHUECKOE MOJICIMPOBAHUE OOBEKTOB U MPOIIECCOB 110
TUIIOBBIM METOJMKaM, B TOM YHUCJIE C HCIOJB30BAHMEM CTAHJAPTHBIX IAKETOB INMPHUKJIAIHBIX
IIporpamm.

IIK-2. CnocobeH peanu3oBbIBaTh MPOTrPaMMBbl SKCIHEPUMEHTAIbHBIX HCCIIEIOBaHUIM,
BKJTI0Yast BEIOOpP TEXHUUECKUX CPEACTB U 00pabOTKy Pe3yIbTaTOB.

Coaepsxanue JUCHHUILINHBI:

Beenenue. [Ipenmer, nens U coaepKaHue JUCLHUIIINHBL.

Cucrembl mnepenaun uHpopmanmu. OOmme mosoxkeHusi. OCHOBBI  TEOPUU
MHOTOKaHaJIbHOW Tiepefaun cooOmieHuid. YactorHoe paszzgeneHue curHaioB. BpemeHnHnoe
paszneneHue KaHaioB. PasneneHue curHaiaoB no ¢opme. AHAJIOrOBblE CHCTEMBI I€peAayH.
[TpUHIMIBI TOCTPOCHUSI aHAJIOTOBBIX CHUCTEM nepeaayr. MeToasl (GOpMHPOBAHUS KaHAIBHBIX
CUTHaJIOB. MeTro/bl (OPMHUPOBAHUS CTAaHJAPTHBIX TPYNIOBBIX CUTHAJIOB. OCHOBHBIE Y3IIbI
AQHAJIOTOBbIX cucTeM nepenaun. Opranuszanus auHerHoro tpakta ACII. Metoasl opranuzanuu
JIBYyCTOPOHHUX TPakTOB. YPOBHM Mepenaud. BrausHue wmymoB (Iomex) B JIMHUM.
Xapakrepuctuku kaHana TY. KpaTkas XxapakTepuCcTUKa CHCTEM IIepeadH.

Hudposbie cucrembl nepegayn MHpopmanuu. OcoOEHHOCTH MOCTPOEHUS HU(PPOBBIX
cuctem niepenaun. OcHOBHOM 1U(poBOH KaHam. J[MCKpeTH3aIus U KBaHTOBAaHUE. A- U [1-3aKOHBI
KBaHTOBaHUsA. XapaktepucTuku kaHana EO. IInesmoxponnas nudposas uepapxus. Mepapxuu
nupoBbIX cucteM nepenaud. OcHoBHble NpuUHLUIBI cuHXpoHu3auuu. Ilorok El. Crpykrypa
noroka El. Konrtpons ommbok nepenaun. CTpykTypHas cxema MmyibTuiuiekcopa MKM-30.
O6benunenue uudpossix notokos. Ctpykrypa noroka E2. Crpykrypa notoka E3. Crpykrypa
notoka E4. Jluneinsiii TpakT LICII. ®opMupoBaHrue KOIOB B HMU(POBBIX JIMHCHHBIX TPAKTaX.
Perenepanusi curHanoB B HU(POBBIX JTHMHEWHBIX TpakTax. YpoBHH wmozaenn OSI B PDH.
®ynkiumonansable Moaynu PDH.

Cunxponnasi uu¢pposas uepapxusa. [Ipunuunsr SDH. Henocratku PDH. OcHoBHblE
xapaktepuctuku SDH. CpaBHenue Bo3moxHocTelt PDH n SDH. ®dyHkiinonaneHas apXuTekrypa
TpaHcnopTHBIX ceTeil. CTpykTypsl kajgpoB SDH. CunxponHslil TpaHcnopTHbiil Moayns STM-1.
OcHoBHble 3meMeHTsl  STM-1.  Crpykrypa MynbTumuiekcupoBanus motoka STM-N.
Mynperunnekcupoanue noroka E1 B STM-1. AnmunucrpatuBHble Osioku u rpymnma AU.
Tpubyrapusie 6ioku. I'pynna Harpyzounbsix 01okoB TUG. 3aronoBku. OyHKIMM 3ar0JIOBKOB.
Cexnuonnsiii 3aronoBok SOH. 3aronoBku TpaktoB BepxHero panra VC-3 u VC-4. 3aronoBku
TpakToB HIkHero panra VC-1x u VC-2. Vka3zarenu. @yHkuuu ykasateneid. TUIBI U CTPYKTYpBI
yKazarene. AJpecHble cXeMbl ykaszareneil. BrlpaBHuBaHue mno ykazarento. OOmas cxema
o0paboTku yka3zarened M 3arojoBkoB. Jlunelnslii uHTepdeiic SDH. CkpemOaupoBaHue
monyneit STM. Jluneiinsle xonpl u unrepdeiicsl SDH. Kontposns ommboxk B SDH. OO0muit
npuHIUn obHapyxenus omnook. Kon ¢ uepenosanuem 6ut BIP-N. KonTpons yyacTkoB ceTH.
Coobmenns o HencnpaBHOCTAX U ommbOkax B SDH. CooOmenne 00 ommbke 610Ka Ha IagbHEM
koHue. Coobienne o6 omuoOKe mpuemMa Ha JaibHeM KoHIie. CurHan uHauKanuu tpesoru AlS.
®ynkimonaneable Monynu cereir SDH. bazosele monmynu cereit SDH. Mertonbl kpocc-
KoMMyTanMuu u B3aumojeictBue cereit SDH. Twumoas crpykrypa oGopymoBanuss SDH.
Cunxponmzanusi B cersx SDH. Tomomormm cereii SDH. Mertoasl 3amuThl CHHXPOHHBIX
notokoB. SNCP-3amura. MSP-3amura.

b1.B./1B.02.02 MOBUJIBHBIE CUCTEMbI IEPEJAYY UH®OPMALIUU
IlnanunpyemMble pe3y/bTaThl 00yUeHUsl 10 JUCHUNINHE:

ITK-1. Cioco0OeH BBIMOIHITh MATEMAaTHIECKOE MOICTUPOBaHNE OOBEKTOB M MPOIIECCOB IO
TUTIOBBIM METOJUKAM, B TOM YHCJI€ C KCIOJb30BAaHUEM CTAHIAPTHBIX MAKETOB MPHUKIIATHBIX
porpamm.

IIK-2. CrnocobeH peann30BBIBaTh MPOTPaMMBbl  IKCIIEPUMEHTAIBHBIX HCCIIECIOBAHUM,
BKJIIOYasi BEIOOP TEXHHUECKUX CPEACTB U 00pabOTKY pe3yibTaToB.



Conep:xanue TMCUMILTHHBI:

BBenenue. Ilpenmver, menp W coaepkaHue MUCHHMIUIMHBL. Kriaccudukamuss cuctem
MOJBHKHOU CBSI3H.

Oco0eHHocTH mOCTpPOeHHs cucTeM CBsA3M. CeTeBble TOINOJIOTMU CUCTEM  CBA3M.
CTpyKTYypBl cHCTEM CBsI3H. MoJienn B3aMMOJCHCTBHS B cUCTeMax CBsi3H. KiaccudukanmoHHbIe
MPU3HAKU CUCTEM MOOUIIBLHOM cBsi3u. OCOOEHHOCTH paJHOKaHAIOB MOOHMIIBHOM CBSI3H.

TpaHKHUHIOBbIE CHCTeMbl CBSI3H. [[pUHIUIIBI TOCTPOCHUS TPAHKUHTOBBIX CHCTEM CBSI3U.
CTpyKTypHOE IMOCTPOCHHE TPAHKUHIOBBIX pPaguOCUCTEM. TpaHKMHroBas CHCTEMa CTaHAapTa
TETRA.

CoroBble cucrtembl cBsi3u. Kparkas uctopus pasBUTHUsS CUCTEM COTOBOW cBsizu. CocTaB
ceTtell coTroBoM cBsi3M. CTPyKTypHass cXxeMa IMOABMKHOM CTaHIIMM, HA3HAYEHUE OTJIEIbHBIX
CTPYKTYpHBIX y310B. CTpyKTypHas cxemMa 0a30BOW CTaHIMHM, CTPYKTypHas cxema IIeHTpa
KomMMmyTauuu. HHTepdelicel cOTOBOW CBA3M M WX CcTaHaapTtuszauus. OQHUpHBIA UHTEpdeiic
cuctembl GSM. YactoTHbie U (usznueckue kanaiasl cucteMbl GSM. Jlornueckre KaHajabl CUCTEMBI
GSM  MHWuunmanusanusi U ycTaHOBIeHHWE CBsi3M B cucteme cranpapra GSM. Ilepemaua
00CTyXKMBaHUSI B COTOBBIX CHCTEMaxX CBS3M, POYMHUHI. BapuaHTbl MHOXECTBEHHOI'O IOCTYIIA.
MHOKECTBEHHBII JOCTYN C YaCTOTHBIM M BPEMEHHBIM Pa3/ICJICHUEM KaHAJIOB. MHOXKECTBEHHBIN
JOCTYT C KOJIOBBIM pa3jeneHueM kaHaioB. LludpoBas o6paboTka CUTHAIOB B CUCTEMaX COTOBOMU
cBsi3u. OCHOBHBIE XapaKTEPUCTHUKUA PEUYEBBIX CHUTHAJIOB. AHanoro-mudpoBoe mnpeodpa3oBaHuE.
KomupoBanue peun. KananbHoe KoaupoBaHue: OJIOYHOE KOJUPOBAHUE, CBEPTOUHOE
KOJMPOBAHUE, TepeMekeHrne. Moy IsIus B CUCTeMax MOOMIbHOMN cBsi3u. KBaapaTtypHas dazoBas
MaHUNyJsAuUs co casuroM m/4. (m/4DQPSK). N'ayccoBa MaHUTySIIUs ¢ MUHUMAJIBHBIM CIBUTOM
(GMSK) Bopb6a ¢ MHOTOTy4eBBIM paCIPOCTPAHEHUEM PaIMOBOJIH.

Becuinypossie Tesiegonsl ctangapra DECT. Apxurekrypa cucrem DECT. Texuuueckue
XapakTepucTuku U npuHuunel padotsl cucreM DECT. ®opmar xagpa DECT. VYcranoBnenue
cBs3u B cucreme DECT.

b1.B.1B.03.01 D KOHOMMUKA HPEAITPUATUA
IInanupyemble pe3yJbTaThl 00yUeHHs 10 JUCHHUILINHE:

YK-2. CnocobeH ompezaensaTh Kpyr 3ajad B paMKax ITOCTAaBJICHHOM I U BBIOMpATh
ONTUMAJIbHBIE CIIOCOOBI MX PEIIEHUs, UCXO U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
pPECypCOB U OTPaHUYECHUH.

YK-9. CnocobeH mnpuHHUMAaTh OOOCHOBAaHHBIE DKOHOMHYECKHE PEIICHUS B Pa3IMYHBIX
001aCTAX KU3HEEATETbHOCTH.

YK-10. Cmnocoben ¢opMHpPOBAaTH HETEPIUMOE OTHONICEHHE K KOPPYHNIIHOHHOMY
MOBEJICHNUIO.

ITK-4. CniocoOeH oCyIIecTBIATh KOHTPOJIb COOTBETCTBUS Pa3padaThIBAEMbIX NMPOEKTOB U
TEXHUUYECKON JOKYMEHTAllMu CTaHAapTaM, TEXHUYECKUM YCJIOBUSM M APYTUM HOPMAaTHBHBIM
JIOKYMEHTaM.

Conepxanue TMCUMILIUHBI:

Ilpeanpusitue B ycJOBHAX PbIHOYHON 3KOHOMUKHM. IIpeanpusitue Kak cy0ObeKkT u
00bEeKT MNpeANpPpUHUMATEIbCKON AesATeIbHOCTH. Llenbs co3ganus W QYyHKIMOHUPOBAHUSA
npennpustus. [Ipou3BoacTBEHHBIE UM PBIHOYHBIE CBA3M npeanpusatus. KoHkypeHuus u
npennpusTie. [lpeanpuaumarensekas A€AT€IbHOCTD NPEANPUATHS. DKOHOMHKA IPEIIPUITHS B
cucteme mnpaBa. OTBETCTBEHHOCTb 3a HapyllEHHWE 3aKOHOJAATEIbCTBA. BHYTpeHHss cpena
npeanpustus. Buemmsst  cpema  npeanpustuia.  KOHKypeHTOCIOCOOHOCTh — MPOAYKIIUH.
OpranuzalioHHO-TIpaBoBble  (opmbl  mpeanpustuil.  XO3SHCTBEHHbIE  TOBApHILECTBA,
X03sicTBeHHbIE 00mecTBa. [Ipon3BOACTBEHHBIE KOOMEpPATUBBI. YHHUTApHbIE MPEIIPUATHS.
Xonguuru. OUHAHCOBO-TIPOMBIIUIEHHBIE Tpynmnbl. KoHcopuuymbl, KapTead W KOHIEPHBI.
HexoMmMmepueckue opranuzanuu.

IIpousBoacrBeHHbie pecypcbl npeanpusaTusi. OcHOBHbIe (OHABI TNPEANPUATHS.
DOKOHOMHUYECKas CYIIHOCTh M 3HAu€HHE OCHOBHBIX MPOM3BOJACTBEHHBIX (oHI0B. CocTas,



CTpyKTypa M oueHka ¢oHaoB. M3HOC U amopTu3auuss OCHOBHBIX ¢oHaoB. [lokazatenu
UCIIOJIb30BaHUSI OCHOBHBIX ITPOU3BOICTBEHHBIX (DOHAOB. YIIyUllleHHE UCII0JIb30BaHHSI OCHOBHBIX
POU3BOJACTBEHHBIX (oHI0B. OOopoTHBbIe (oHaABbI npeanpusiTusa. OOCopoTHBIE (GOHABI H
00OpOTHBIE CPEICTBA: COCTaB U CTPYKTYypa. PanmoHanbHOEHUCIOIb30BaHNEO000POTHBIX(OHIOB.
[Tokazarenn WCHONB30BaHUS OOOPOTHBIX (DOHIOB. DKOHOMHS MaTepHAIbHBIX PECYPCOB.
HopmupoBanue o0OOpOTHBIX CpelIcTB. YcKopeHue oOopaunBaeMocTH. TpynoBbie pecypcebl
npeanpustusa. Opranusanusi, HOpMHpPOBaHHe W omiara Ttpyaa. [loHsaTus «rpynoBsie
peECYpCBl» U «TPYHOBOM moTeHIuar». OCHOBHBIE XapaKTEPUCTHUKU IEPCOHANIA ITPEIIIPHUITHS.
[TpousBoauTenbHOCTh  Tpyna. PacnpeneneHue TpyAOBBIX PpPEeCcypcoB Ha  IPEIIPUSTHH.
3apa0oTHasi IUIaTa B COBPEMEHHBIX YCIOBUSAX. MoOTHBauLus M oOIUlaTa TpyAa IepcoHaa.
HopmupoBanue u orutata tpyna. @opMbel U cucteMbl oruiaTel Tpyaa. becrapudnas cucrema
OILIaThI TPYZA.

Opranmszanus npou3BoAcTBa Ha npeanpustuu. IIpousBoacTBeHHBINH mpomnecc.
Opranmsanmusa npousBoacrsa. IlpousBoacTBeHHasi CTPYKTypa H  HHppacTpyKkrypa
npeanpusTus. [Ipou3BoJICTBEHHBIE MPOLIECCHl: IOHATUE, coepxXaHue, BHUIbL. [IpuHIMIBI
OpraHM3alUy IPOU3BOJACTBEHHOro Imponecca. OpraHuzanus NPOU3BOACTBEHHOIO ILMKIIA.
[Tonsitue «npon3BoAcTBO». [IpousBocTBEHHAs CTPYKTypa IpeanpusiTus. TUnbl MpoU3BOJICTBA.
@opMBl  OpraHuM3allMM NPOU3BOACTBA. MeToAbl OpraHu3anuud Npous3BoacTBa. DakTopsl,
OTIpENIeNAIONINE MPOU3BOACTBEHHYIO CTPYKTYpPY npeanpustus. MuabpacTpyKkTypa mpeanpusTHs.
CoBepIIeHCTBOBaHUE NPOU3BOACTBEHHOM CTPYKTYPBI IPEAIIPHUATHS.

JKOHOMHUYECKHH MeXaHM3M YNpaBJeHUs] NMpelnpusitueM. MexaHu3M ynpaBjieHHs
npeanpustueM. Opranu3anuoHHasi cTpyKrypa npeanpusitus. CoBpeMEHHbIE NOAXOABI K
yIOpaBICHUIO MNpeAnpuatueM. MexaHusM ynpasiieHus npennpustueM. OpraHu3aliioHHas
CTpYKTypa yIlpaBiieHUs mnpeanpustueM. HanpaBineHus pa3BUTHS — BHYTPU(PHUPMEHHOIO
ynpasieHus. IlnanupoBanne Ha mnpeanpusaTuu. CrpaTernyeckoe IIaHUpoBaHUE. Tekylee
IUIaHUpOBaHWE Ha Mpennpusatuu. PaspaboTka miaHa pa3Butus. Pa3paboTka OusHec-miaHa
npennpustus. OmnepaTMBHOE IUJIaHMpOBaHWE Ha Mnpeanpustud. [IporHo3upoBaHue Ha
IPEIIPUATHH.

NuHoBauMoHHAA u MHBECTULIMOHHASA AeTeJIbHOCTh NpeanpusTis.
NHHOBAaIMOHHAT M MHBECTHIHOHHASL JEATEIbHOCTH NPEANPHATHA. 3aKOHOMEPHOCTHU
pa3Butus. Pa3Butre Ha ocHOBe ()aKTOpOB IMPOM3BOJACTBA. Pa3BuTHE HA OCHOBE MHHOBAIIMOHHO-
MHBECTULMOHHBIX (hakTopoB. VHHOBaUMM M MHBECTULMH npeanpustus. OpraHuzanus u
(uHaHCUpPOBAaHUE WHHOBAIIMOHHOM JesTenbHOCTH. IloAroroBka HOBOrO MNPOM3BOACTBA Ha
npennpustTid. CucreMa  MHHOBAlMOHHBIX ~ KOMMYHMKanuil. [loHsTus  «uHBecTULUNY,
«UHBECTUIIMOHHAS NEeSITENIbHOCTDY. WNHuBectuninonHas MOJIUTHKA HPEIPUITHSL.
WHBecTUIIMOHHBIE  MPOEKThl. MHBecTUIMOHHBIH  1MKI. McToyHMKM — (PUHAHCHPOBAHUS
MHBECTUIIMOHHBIX MPOEKTOB. OueHka 3(¢(EeKTUBHOCTH MHBECTUIMOHHBIX MPOEKTOB. MeToauka
OLIEHKH dS((HEeKTUBHOCTH HWHBECTUIMOHHBIX TMPOEKTOB. YueT UHQIIALUH, pUCKA U
HEOIPEAEIEHHOCTH.

®duHaHcoBble  pecypcbl  npeanpusitusi.  IIpou3BoacTBeHHbIE  pe3yJabTAThI
AeATeJbHOCTH npeanpusTHs. dopmupoBaHue MIPOU3BOJICTBEHHON MIPOrPaMMBlI.
KonnuecTBeHHbIE NOKA3aTeNN MPOM3BOACTBEHHON NTporpamMmbl. KauecTBEHHbIE XapaKTEPUCTUKN
MIPOU3BOJICTBEHHON MporpamMmbl npeanpuatus. [Ipon3BoacTBeHHAsS MOIIHOCTD MPEINPUSITUS U
000CHOBaHME TNPOMU3BOJACTBEHHOW mporpamMMbl. KOHTPOJb BBHIMOJIHEHUS MPOU3BOACTBEHHOMN
porpaMMel. YIpaBieHrue KayecTBOM Ha npeanpustui. LleHoBasi moinTka HA NpeaNpPUSITHH.
[Tonsatne «ueHoBass mnonuTHKa». Llenn I1eHOBOM NOMMTUKHU. AHAIM3 LEHOOOPa3yIoLINX
¢dakrtopoB. OueHka wu3aepkek mnpousBoiacTBa. lLleHoBas cucrema. Bpibop Mertona
1eHooOpa3oBaHus. 3apyOexHbIi  ombIT  ydera 3aTpaT. @OUHAHCOBBIE Pe3yJbTaThl
nAeATeJbHocTH npeanpuaTua. Kiaccupukauus pacxonoB. IlmanupoBanue pacxojos.
Knaccugpukamuss  noxomoB  mpeanpustusa. [lmaHupoBaHue  JOXOAOB OT  peaM3allHH.
Hcnonb3oBanue BbIpydkH OT peanu3auuu. [IpuObuie mpeanpusitus. IloHATHS — «U3OEPKKH
IPOM3BOJICTBA», «BAJOBOM TOXOI» W «IpuObUIb». Kiaccudukanus 3aTpar, BKIIOYaEMBIX B



cebecronMocTh npoaykiuu. [lnannpoBanue ceGecTOMMOCTH. 3apyOEKHBIN OMBIT ONPEeAeTICHUS
U3JIepKeEK Mpou3BoAcTBa. CHI)KEHHE 3aTpaT HA MPOU3BOJACTBO NPOAYKUUU. Y4eT, OTYETHOCTh
HAa npexnpusaTuu. Mecto U 3HaueHue mHPOpMANMK B yrpaBieHuH npennpustaem. Crucrema
OpraHu3aly 3KOHOMHUYecKoW uH(popmanuu. HcrouHuku wuHPOpMALMHM A YIIPABICHUS
OpeanpusITHeM. Y4eT B HMH)OPMAIMOHHOW CHCTEME NPEAIpHUITHS. ODIEMEHTHl METOoJa
Oyxraiarepckoro yuera. byxrantepckas mnpoueaypa. OcHOBHble (DOpPMBI  OTUETHOCTH.
AHanuTHYeCKAs] JeATeJbHOCTh HA NPeINPUATHH. 3HAYCHUE HKOHOMHYECKOTO aHaJu3a.
[Ipeamer, copepkaHue M 3aa4yd 3KOHOMHMYECKOrO aHain3a. Buabl SJKOHOMUYECKOTO aHaIM3a.
MeTonbl 1 METOIUKHA IKOHOMHYECKOTO aHAIHM3a U JAMATHOCTUKHM (PMHAHCOBO-XO3SHCTBEHHOM
JesTeNIbHOCTH Tpennpusatus. MudopMalnonHas OCHOBa aHalld3a JESTENbHOCTH MPEIIPUITHS.
@DaKTOpHI U pe3epBbl B aHAIN3€E XO3AHUCTBEHHON JesTenbHOCTH. OOmIast oleHKa OyXrairepckoro
Oananca. [lmatexxecriocoOHoCcTh mnpeanpusitus. OleHKa cocTaBa U CTPYKTYpPhl HMCTOYHHUKOB
cpenctB. IlokazaTenu OLEHKM CTPYKTYpbl HCTOYHUKOB. AHAIN3 JOXOJHOCTU MPEANPUATHUS.
bankporcrBo mpeanpusituii. Ilpodunakruka O0aHkpoTrcTBa. BaHKPOTCTBO NpEeANPHUSATHIA:
CYIIHOCTh M TOHATUS. [IpUYMHBI HEIUIaTeKeCIOCOOHOCTH M BO3MOXKHOIO OaHKpPOTCTBA
XO3SUCTBYIOIUX CYOBEKTOB. J{MAarHOCTHMKAa KPHU3UCOB B JKU3HEHHOM LUKIE MPEANPUSATHUS.
[Ipodunaktuka OaHKPOTCTBA MPEANPUITHI. AHTHUKPU3UCHOE YIPABICHUE IEATEIHLHOCTHIO
HNPEANPUIATHI. JloGpoBonbHas u MPUHYIUTEIbHAS JMKBUJALUS HNPEANPUATHI.
BHemHedkOHOMHUYECKasi  JAeATEJbHOCTb  OpraHu3aumMd. MeTonbl  rOoCyIapCTBEHHOIO
pPErylMpOBaHUS BHEITHEIKOHOMUYECKOW JesTenbHOCTH. (OcoOble SKOHOMHYECKHE 30HBI.
ConepxaHre  BHEIIHETOPTOBOIO  KOHTpakTa. locyaapcTBeHHass BHEIIHEAIKOHOMHYECKAs
MOJIMTUKA HA MEPCIICKTUBY.

b1.B.1B.03.02 YIIPABJIEHUE NNPEANIPUATUEM
IInanupyemsble pe3yJbTaThl 00y4eHHS MO0 JUCHHUILINHE:

YK-2. CnocobeH ompeaensTh Kpyr 3agad B paMKax ITOCTABIICHHOW IEIM U BBHIOMPATH
ONTUMAJIbHBIE CIOCOOBI UX PELICHUs, UCXO U3 JACUCTBYIOIIUX MPABOBBIX HOPM, UMEIOLIUXCS
PECYPCOB 1 OTPAHUYEHU.

YK-9. Cnocoben npuHMMaTh OOOCHOBaHHBIE 3KOHOMMYECKHE PEIICHUS B Pa3IMYHbIX
00JacTsIX KU3HEAESITETbHOCTH.

YK-10. Cnocoben ¢opMHpoBaTh HETEPIIUMOE OTHOIIEHHE K KOPPYHIMOHHOMY
MTOBEJICHUIO.

ITIK-4. Cnoco0OeH ocylecTBISATh KOHTPOJIb COOTBETCTBUS pa3pabaThIBAEMbIX MPOEKTOB U
TEXHUYECKON JOKYMEHTAlluu CTaHAapTaM, TEXHUYECKUM YCIIOBUSM U JPYTUM HOPMATHBHBIM
JIOKYMEHTaM.

Conep:xanue TMCUMILUTHHBI:

IIpon3BoacTBO W MNPOM3BOACTBEHHbIC cHCTeMbl. MK NPOM3BOACTBEHHOIO
MeHemxMeHTa. [liiaHupoBanme. 3HaueHHe INMPOM3BOACTBA. KpaTkas mcTopusi HccileqOoBaHUN
npousBojacTBa. I'.JI. 'antt. A. @aiions. ®@. Teitnop. I'. Yepu. @.b. T'mnbeprt. JI. ['unbept. JI
I'stonuk. ITpon3BOACTBO M MPOM3BOACTBEHHBIE CUCTEMBI. [lnaHMpoBaHME Kak COCTABIISIFOLIAS
IIPOU3BOJICTBEHHOIO MEHEKMEHTa. OlpeneneHue yclIoBHiMl, OpraHu3anus, WCIOJIHEHUE.
PykoBoacTso.

Opranmszanuss W ynpasjeHHe INPOM3BOACTBEHHBIM mpoueccom. Ilonsatue o
MIPOU3BOJCTBEHHOM Tmporecce. OCHOBHBIE MNPUHLHUIIBI OpPraHU3allMM  IPOU3BOJCTBEHHOIO
npouecca. [IponsBoacTBeHHbI 1ukia. Tunsl npousBoacTBa. BinsHue Tuna mpou3BOJCTBA Ha
OpPraHM3al[MOHHYIO CTPYKTYpYy ympaBieHus. OpraHuzanus, IUIAaHUPOBAaHUE U YIpaBJICHHE
TE€XHOJIOTHYECKON NOJArOTOBKOM MPOU3BOICTBA.

IIpousBoacTBeHHasi MporpaMma M odecreyeHue ee BbIMOJIHeHUs. OCHOBHbBIE pa3Jieibl
U TEXHUKO-DKOHOMHYECKHE IOKa3aTeIM IPOU3BOACTBEHHON mnporpaMmel. [IponsBonacTBeHHas
MOIIHOCTh. Pacuerbl NPOM3BOJCTBEHHBIX MOIIMHOCTE. 3HAYEHHS PE3EPBHBIX MOIIHOCTEM.
OmnpeneneHue MOTPEOHOCTH B TPYAOBBIX, MaTepHaANbHBIX M (PUHAHCOBBIX pecypcax s



BBITIOJIHEHHS TTPOU3BOACTBEHHOM MporpaMMbl. KOHTPOJIb 32 BBIMOTHEHUEM MPOU3BOJICTBEHHON
IIPOrpaMMBI.

Opranuzanms, IpOU3BOAUTEILHOCTb U OIUIaTa TPpyaa. lloHsTHe U 3HAUCHHE HAYYHOU
opranuzanuu tpyna. Pabouee mecro. Hopma Bpemenu. Hopa o6cnyxuanus. Opranuzanus u
obOciyxuBanue padbounx MecT. IHPEKTUBHOCTh OpraHuU3alNUu OOCITY)KUBAaHUS PAaOOYMX MECT.
[TpousBoauTeNbHOCTD U OMIIaTa Tpyna. HopmupoBanue tpyna. Bpemst paboTsl.

OcHOBBI ynpaBJ/ieHUs KauecTBOM. 3HaueHUe craHiaptuianuu u ceprudpukammu. MOC
nmm MCO. MDOK. Cucrema kadectBa. CTpykTypupoBaHue (yHKIMH KadecTBa. Tekyiiee
ynpasieHue kadecTBoM. Jlumarpammel Ilapero. CraTucTHueckuil NpPUEMOYHBIM KOHTPOJIb IO
albTEpPHATUBHOMY MNpu3HaKy. CTaHAapThl CTATUCTUYECKOIO IPUEMOYHOro KoHTposs. [lman
CTATUCTUYECKOTO KOHTPOJIA.

OcHoBbl Joructuku. Ilonstue noructuku. MarepuanbHblii noTOK. Jlorucruka
MIPOM3BOACTBEHHBIX IMpoueccoB. Jlorucrtuka 3anacoB. LlTpuxoBeie koapl. Meroasl pacuera
NOTPEOHOCTH B MaTepUaiax.

CucremMa CKJIAIMPOBAHMSL M CKJAJACKAsA mepepadoTKa NPOAYKIUH. XapaKTEPUCTHUKA
cucteM ckiiaaupoBanust. OOopyaoBaHHe sl XpaHEHUS! MaTEpUAJIOB U OMpEIeIEHHE €ro KOJIMYeCcTBa.
[TogbeMHO-TpaHCTIOPTHOE OOOPY/IOBaHWE U OMNpeNelicHHe ero mnoTpedHoctr. OpraHu3aius
TPaHCIIOPTHO-CKJIAJICKOr0 MaTepraonoroka. CTparerun o0ecrieueHusi MaTepualbHbIMU pecypcamu
Pa3NIMYHBIX MPEANPUATHL. Pacuer HeKOTOpBIX MoKa3aresnel paboThI CKIIaza.

JKOHOMHYECKHEe M MNPOU3BOJACTBEHHbIe PHUCKH. [loHsATHE 5SKOHOMHUYECKOrO U
MIPOM3BOJICTBEHHOTO0 pHCKOB. Kiaccudukanus 53KOHOMUYECKMX pHUCKOB. DakTopsl pucka
HEBOCTPEOOBAHHOCTH TMpoAayKiuu. Pakrtopsl mHpou3BoAcTBa. Cpeaa BO3HMKHOBEHHS PHCKA.
IlenTper otBercTBeHHOCTH. LleHTpel 3arpar. BiumsHue TpymoBoro (aktopa Ha PHUCK
HEBOCTPEOOBAHHOCTH MPOIYKIMH. BiMsHNE OCHOBHBIX MPOU3BOJCTBEHHBIX (DOHIIOB HA PHUCK
HEBOCTPEOOBAHHOCTH  MPOAYKIMH.  MaTepuanbHble  pecypchl  Kak  (akTop  pHCKa
HEBOCTPEOOBAHHOCTH  MPOJYKIMH.  YTpaBJIeHWE pPHUCKAMH Ha OCHOBE  pE3yJIbTaToOB
HPKOHOMHUYECKOTO aHalih3a. 3a/ladyd M JTambl aHaJU3a PUCKOB. BhIsSBIEHHE 00JIaCTH M OIEHKA
crenienu pucka. OO0CHOBaHUE PELIEHUS O TPOU3BOJICTBE HOBOI MPOAYKIUH.

b2.0.01(Y) OBHAKOMMUTEJIBHAS ITPAKTHKA
IInanupyemMble pe3yJbTaThl 00yUeHHs M0 IPAKTHKeE:

OIIK-1. Cnoco0eH UCMOJIb30BaTh MOJ0XKEHHUS, 3aKOHBI U METO/Ibl €CTECTBEHHBIX HAYK U
MaTeMaTHUKH JJIsl peLIeHUs 3a/1a4 MH)KEHEPHOU JesITETbHOCTH.

OIIK-2. CnocobeH caMOCTOSATENBHO MPOBOAUThH 3KCIIEPUMEHTAIbHbIE HCCIEIOBAHUS U
MCIIOJIb30BaTh OCHOBHBIE MTPHEMBbI 0OPA0OTKH U MPEACTABICHUS MOTYYEHHbBIX JTaHHBIX.

OIIK-3. CrocobeH NpUMEHATh METOJbl TOMCKAa, XpaHeHus, oOpabOTKH, aHaiIM3a |
npeJscTaBieHus B TpeOyemMoM popmare HHPOpMAIMKN U3 Pa3JIUYHbIX HCTOYHUKOB M 0a3 JaHHBIX,
co0uTro/1ast IpU 3TOM OCHOBHBIE TPeOOBaHUSI HHPOPMALIMOHHOM O€30M1aCHOCTH.

OIIK-4. CnocobeH MOHMMATh MNPUHIUMBI PAOOTHl COBPEMEHHBIX HWH(OPMALMOHHBIX
TEXHOJIOTUH U UCTIOJIb30BaTh UX JUISl peIIeHHs 3a1a4 IPOoPeCcCHOHATbHOM e TETbHOCTH.

IIK-1. CriocoGeH BBIMOIHATH MaTEMAaTUYECKOE MOJICITMPOBAHNE OOBEKTOB U MTPOIIECCOB 10
TUIIOBBIM METOJMKaM, B TOM YHCIIE C HCIOJb30BAHWEM CTAHJAPTHBHIX MAKETOB INMPHUKJIAIHBIX
MPOrPaMM.

IIK-2. CnocobeH peanu3oBbIBaTh NPOTPaMMBl  IKCIEPUMEHTAJIBHBIX HCCIIEIOBAaHUIH,
BKJTFOYAs BEIOOP TEXHUUECKHUX CPEACTB M 00pabOTKY pe3ysIbTaToOB.

IIK-3. CnocoOeH BBIMOMHATH pacdyeT M MPOEKTUPOBAHUE JeTalieil, y3J0B U yCTPOMHCTB
PaIMOTEXHUYECKUX CHUCTEM B COOTBETCTBUM C TEXHUYECKHM 3aJlaHUEM C HCIOJIb30BAHHEM
CPEJCTB aBTOMATU3ALMH TPOEKTUPOBAHMSL.

ITK-4. CniocoOeH oCylIecTBIATh KOHTPOJb COOTBETCTBUS pa3padaThIBAEMbIX MPOEKTOB U
TEXHUUYECKON JOKYMEHTAlluu CTaHAAapTaM, TEXHUYECKHUM YCIIOBUSAM WU JPYTUM HOPMATHBHBIM
JOKYMEHTaM



IIK-5. Cnocoben OCYLIECTBJIATh OPraHU3aLHMOHHO-METOIUYECKOE o0ecrieyeHue
TE€XHUYECKOH KCILTyaTalluu paaHodJIeKTPOHHBIX CUCTEM M KOMILIEKCOB.
CoaepixaHue NPaKTHKHU:

JUis MpOXOXIEHHs] NPAaKTUKU KaKAbll oOydaroIuiicsi NOJIy4aeT WHAMBHIYyalbHOE
3aJaHucC. HpI/I BBIITOJIHCHUU MHAUWBHUAYAJIBHOI'O 3aJaHUs CTYACHT 110 JIMTCPATYPHBIM HCTOYHHUKAM
3HAKOMHTCS C TEXHOJIOTMEH W3rOTOBJICHMS PA3JIUYHBIX JETajled M Y3JI0B Paguo3JIEKTPOHHON
anmnapaTrypbl, I[PHUBOJUT OIMCAaHUE YKAa3aHHOM TEXHOJOTMUM B OTYETE 10 IIPAKTHKE.
BeinosnnenHblit 1 0QOpMIIEHHBIH OTUET MO y4eOHOM NpakTHKE MOANUCHIBAETCS CTYIEHTOM M
IPEIbABIACTCS PYKOBOAMTENO Ha IpoBepKy. OTYeT, YAOBIETBOPSAIOWIUN TNPEAbIBIIEMbIM
TpeOOBaHUAM K COAEPIKAHUIO U O(OPMIICHHIO, JOITYCKAETCs K 3allUTe.

b2.0.02(IT) TEXHOJIOTHYECKASA (ITPOEKTHO-TEXHOJIOI'MYECKAS)
MNPAKTUKA
IlnannpyemMble pe3yibTaThbl 00y4eHHs 10 MPAKTUHKE:

OIIK-5. Cnocoben pa3pabaThiBaTh aITOPUTMBI W KOMITBIOTEPHBIE TMPOTPAMMBI,
MPUTOJHBIE JIJIs1 IPAKTUYECKOTIO IPUMEHEHHS.

ITK-1. CiocoGeH BBINOIHATH MAaTEMaTHIECKOE MOICTUPOBAHNE OOBEKTOB H IPOIIECCOB TIO
TUIOBBIM METOJIMKaM, B TOM YHCJI€ C HMCHOJb30BAHUEM CTAHJAPTHBIX MAKETOB IMPHUKJIATHBIX
IIPOrPaMM.

IIK-2. CnocobeH peanu3oBbIBaTh MPOTrPaMMbl SKCIHEPUMEHTAJIBHBIX HCCIIECAOBAaHUH,
BKJTI0Yast BEIOOP TEXHUUECKUX CPEICTB U 00pabOTKy Pe3yIbTaTOB.

IIK-3. CnocoOeH BBIMOIHATH pacueT W MPOEKTUPOBAHHE JI€Talel, Y3JI0B U YCTPONCTB
PaAMOTEXHUYECKUX CHUCTEM B COOTBETCTBMM C TEXHUYECKMM 3aJaHMEM C HCIOJIb30BAaHUEM
CPE/ICTB aBTOMAaTU3aLIUH IPOEKTUPOBAHUS.

IIK-4. CriocobeH oCyIIeCTBISATh KOHTPOJIb COOTBETCTBHS pa3pabaThiBA€MbIX MPOCKTOB U
TEXHUYECKON JOKYMEHTallMu CTaHAAapTaM, TEXHUYECKUM YCIIOBUSAM M JIPYTUM HOPMATHBHBIM
JIOKyMEHTaM

IIK-5. Cnocoben OCYILIECTBIIAATE  OPraHU3ALHOHHO-METOINYECKOE o0ecrieueHue
TEXHUUYECKOH 3KCIUTyaTalluy PainodJIeKTPOHHBIX CUCTEM U KOMILIEKCOB.

CoaepxkaHue NPaKTHKHU:

B xone npakTuku o0y4aromuecs JOIKHbL:

- OPOMTH MHCTPYKTaXX M COONIOJaTh NpaBWila TEXHUKM O€30IacHOCTH, IOKapHOM
0€30MacHOCTH ¥ OXPaHbI TPY/A;

- O3HAKOMUTBCSI C IIPABUJIAMHU BHYTPEHHEIO TPYAOBOTO PACHOPAKA NPEANPUITHS, Ha
0a3e KOTOporo o0y4JarIuics TPOXOJUT IPAKTUKY;

-  UW3Y4YUTh OPraHM3ALMOHHO-IUTAaTHYIO CTPYKTYpy HpPEANPHUATHS, TEXHOJIOTHIO
MIPOU3BOJICTBA  PAJAMOAIEKTPOHHBIX CPEJCTB, HOMEHKIATYPY BBIIYCKAeMOW MPOAYKIIHH,
OKa3bIBAEMBIX YCIIYT, IUIAHUPOBAHHWE M TEXHUKO-3KOHOMUYECKOE 0OOCHOBAHUE MHKEHEPHBIX
paboOT Ha Pa3NIMYHBIX ATanax MPOEKTUPOBAHMS allllapaTypbl, CUCTEMY YIPABICHUS KaueCTBOM
POEKTHO-KOHCTPYKTOPCKUX PadoT;

- O3HAaKOMHUTBCA C JCUCTBYIOUIEM Ha NPEANPUATHH MPOEKTHO-TEXHOJIOTHYECKON
JOKYMEHTalMel; TEXHOJIOTMYECKMMM NpOLEeccaMM  MW3TOTOBIEHUS JeTaledl U Yy3JI0B
PaauOdIEKTPOHHOW amMaparyphl; JEUCTBYIOMIEHM HAa MPEANPUATHH CHCTEMOH, METOJaMU M
CPEJCTBAMU KOHTPOJI KAUECTBA BBIITYCKAEMOW MPOYKIINH.

Kaxxnprit oOydarommiicss mojiydaeT WHIWBHAYAIbHOE 3a/JlaHUE, CBSI3aHHOE C M3YYCHHEM
TEXHOJIOTMYECKOr0 Ipolecca mnpousBoactsa POC  Ha npeanpusTuu pagvodIEKTPOHHOIO
npopuns OO0 «3ABAHT» r. CmoneHcka.

[Ipy BBHIMOJHEHNMM WHAMBHUIYAIbHOTO 3a/JaHUS HEOOXOIMMO M3YYUTh METOJbI
MIPOEKTUPOBAHUS DJIEKTPOHHBIX CpPEICTB, aHalM3a W CHUHTE3a aHaJoroBo u HudpoBOMH
CXEMOTEXHHUKH, KOHCTPYKTUBHOTO Y (DYHKIIMOHAJIBHOTO HCIOJHEHUS COBPEMEHHBIX U
MEPCIEKTUBHBIX  JJIEKTPOHHBIX CPEICTB, COBPEMEHHBIX CHUCTEM aBTOMATU3HPOBAHHOIO
IIPOEKTUPOBAHUS FIEKTPOHHBIX CPECTB.



B  pesynbrare  BBINOJHEHUS  HMHIUBUAYAIBHOIO  3aJaHus  CIEAYET  M3Yy4UTh
MOJIEPHU3UPYEMOE DIIEKTPOHHOE YCTPOMCTBO; M3MEPUTh IApaMETPbl M XapaKTEPUCTHKHU
YCTPOMCTBA; CUCTEMATU3UPOBATh U O0OOIIMTH MOJTYYEHHBIE PE3YNIbTaThl AKCIEPUMEHTATBHBIX
UCCJICJOBAHUM JJIEKTPOHHOI'O YCTPOMCTBA M IPUBECTH HMX B OTYETE II0 HPEIJUINIOMHOU
IIPAKTHKE.

B2.B.01(I1 1) HPEAAUIIJIOMHASA TIPAKTUKA
Ili1anupyemble pe3yJibTaThbl 00yUYEeHHUS 10 MPAKTHKE:

IIK-1. CnocoGeH BBINOIHATH MAaTEMaTHUECKOE MOJICIMPOBAHUE OOBEKTOB U MTPOIIECCOB 110
TUIIOBBIM METOJIMKaM, B TOM YHCJIE€ C MCIOJIb30BAaHUEM CTaHAAPTHBIX IAKETOB IMPUKIIAIHBIX
IIPOrPaMM.

IIK-2. CnocoGeH peanu3oBbIBaTh MPOrpaMMbl 3KCIEPUMEHTAIBHBIX HCCIIEI0BAaHUM,
BKJTI0Yast BEIOOp TEXHUUECKUX CPEACTB U 00pabOTKy pe3yIbTaTOB.

IIK-3. CnocobeH BBIMOIHATH pacueT U MPOEKTUPOBAHME JI€TaJel, y3JI0B U YCTPOWCTB
PaAMOTEXHUYECKUX CHUCTEM B COOTBETCTBUM C TEXHUYECKHM 3a/laHUEM C HCIOJIb30BAHUEM
CpEICTB aBTOMAaTU3aLIUH IPOEKTUPOBAHUS.

IIK-4. CriocobeH oCyIIeCTBISATh KOHTPOJIb COOTBETCTBHS pa3pabaThiBA€MbIX MPOCKTOB U
TEXHUYECKOM JTOKYMEHTAlUU CTaHAapTaM, TEXHUYECKUM YCIOBUSM M JPYTUM HOPMATHBHBIM
JIOKyMEHTaM

IIK-5. Cnocoben OCYHIECTBJISITh  OPraHU3aLMOHHO-METOIUYECKOE obecrnieueHue
TEXHUUYECKOH 3KCIUTyaTalluy Painod3JIEKTPOHHBIX CUCTEM U KOMILIEKCOB.

Conep:xaHue NPAKTHKH:

[IporpaMma TpakTUKKM BKJIIOYAET COOp W aHaIM3 MAaTEPUANOB JUISL BBIIIOJHEHUS
BBIMTYCKHOM KBaTU(UKAIMOHHON pabOTHI:

- aHaJ M3 TEXHUYECKOTO 33JaHUs MO TeME BBHITYCKHOW KBATU(HUKAIIMOHHONH pabOTHI H
BBIOOD HaIpaBlIeHUs TPOSKTUPOBAHMS,

- MpPOBEJICHHWE TATEHTHOrO IMOMCKAa U aHajlu3a MapaMeTpoB BHIOPAHHBIX CUTHAJIOB Ha
OCHOBE CpaBHEHUS C MPOCKTUPYEMBbIM YCTPOMCTBOM JUIsI OOOCHOBAaHUS aKTyalbHOCTU
BbIOpaHHOW TE€MBbI BBIITYCKHON KBaM(UKAIIMOHHON pabOThI;

- M3y4yeHHME M DSKCIEPHUMEHTAIBHOE MCCIEeIOBAHUE BHIOPAHHBIX AHAJIOTOB C LENbIO
MOJIEpHU3ALIMH WM CO3/1aHUs HOBBIX BHJIOB (CIIELIMAIbHOE 33JJaHUE);

- pa3paboTKy MPUHLUIHAIBLHON 3JIEKTPUYECKON CXEMBbI IPOEKTUPYEMOT'0 yCTPOICTBA.

Pe3ynbraTthl © MaTepuasnbl BBHIIOJHEHHOTO 3aJlaHUSl CIIY>KaT OCHOBOM ISl BBIMTOJIHEHUS
BBIMTYCKHOHN KBaTU(UKAIMOHHON pabOTHI.

Ha nepuox  mnpeaiumiaoMHON  NpPakTUKU  CTYJEHT  TOJy4YaeT  CIEeLHUaJIbHOE
WH/IMBUYyalIbHOE 3aJlaHKe. B kauecTBe creruanbHOro 3aaHusl MOT'YT OBITh CIIEAYIOIINE TEMBI:

- pa3paloTKa 3JIEKTPUUECKON CXEMbl PaJUOTEXHUUYECKOIO YCTPONUCTBA B COOTBETCTBUU C
TEXHUUYECKUM 33JJaHUEM, PACUET IMapaMETPOB U HOMUHAJIOB JJIEMEHTOB CXEMBI;

- IpYMEHEHUEe MUKPOKOHTPOJUIEpa AJIs pean3aliy anroputMa yHkiuruonupoanus IC,
pa3paboTKa COOTBETCTBYIOLIETO MPOrPAMMHOI0 00eCIIeYeHUsI KOHTPOJLIEPa,;

- pa3paboTka KOHCTPYKLIHMH MPOEKTHUPYEMOT'O AJIEKTPOHHOI'O YCTPOMCTBA, BBIIIOJHEHUE
pacuera TEIUIOBOTO pEeXUMa, HAAEKHOCTH KOHCTPYKLHUH, 3alIUThl OT MEXaHMYECKHX
BO3JIEUCTBUH, TEXHOJIOTUYHOCTH KOHCTPYKIIHH.

CrneuuanbHbIM ~ 33JlaHMEM  BO  BpeMsl  NPEAJUIUIOMHOM  NPAKTUKU  CTYACHTA,
3aHUMAIOIIEr0CsS HAYYHO-UCCIIE0BATEILCKON pab0TOM, MOKET OBITH:

- pa3paboTKa METO0/1a UCCIeI0BAHNUS;

- cO3J1aHKe MPOTrPaMMHOI0 IPOAYKTA;

- U3TOTOBJIEHUE 3KCIIEPUMEHTAIBHON YCTaHOBKH.



B3.B.01 BBINOJIHEHUE U 3AIIUTA BBIITY CKHOM KBAJIM®GUKAIIMOHHOMN
PABOTHBI
IInanupyemMbie pe3yjbTaTbl 00y4eHH:

YK-1. Cnoco0OeH OCyIIeCTBIATh MOUCK, KPUTHUYECKMH aHaIM3 U CHHTE3 HMH(OpMaIuu,
IPUMEHSTHh CUCTEMHBIN TIOJXO/ JIUIs1 pELIEHUsI [I0CTABJIEHHBIX 3a/au.

YK-2. CnocoOeH ompezneisaTh Kpyr 3afad B paMKax I[IOCTAaBICHHOM LI U BBIOMpATh
ONTUMAJIbHBIE CIIOCOOBI UX PELICHUs, UCXOJS U3 JACHCTBYIOIIUX MPABOBBIX HOPM, MMEIOUIMXCS
pECYpCOB U OrpaHUYEHUI.

YK-3. CnocoGeH oCymIeCTBIsATh COLMAIBHOE B3aUMOJICHCTBUE M PEATM3OBBIBATH CBOIO
pOJIb B KOMaHJE.

YK-4. CrnocobeH ocCymecTBIATh JENOBYI0 KOMMYHHKAIIMIO B YCTHOW M NHUCHMEHHOM
(dopmax Ha rocyJapcTBEHHOM si3blke Poccuiickoil denepanun 1 MHOCTPAHHOM (bIX) sSI3BIKE (aX).

YK-5. CniocobeH BocpUHUMATh MEXKKYJIbTYPHOE pazHooOpasue 00IIecTBa B COLUATIBHO-
UCTOPUYECKOM, 3TUUYECKOM U PHIOCOPCKOM KOHTEKCTaX.

YK-6. CnocoGen ynpaBinsiTb CBOMM BpPEMEHEM, BBICTPaWBaTh W PEaJH30BHIBATH
TPAEKTOPUIO CAMOPA3BUTHUS HA OCHOBE MIPUHLIUIIOB 00pPa30BaHUs B TE€UEHUE BCEH KU3HU.

YK-7. CnocobeH nmoaaepkuBath JTOJKHBIH YPOBEHb (PU3UUECKON MOATOTOBICHHOCTH IS
o0ecreyeHns NOJTHOLEHHOHN COLMAIbHON U TPO(HECCHOHATIBHOM 1eATEIHOCTH.

YK-8. Cmocoben co3gaBath W MONACPKUBATH B IOBCEIHEBHOW KH3HH H B
npodeCcCHOHATIBHON IeATEIbHOCTH 0€30MacHbIe YCIOBHS KU3HEIEATEIbHOCTH JJISi COXPAaHEHUS
NPUPOIHON cpesbl, 0OecTieueH s yCTOWYMBOTO Pa3BUTHS OOIIECTBA, B TOM YHCIE MPH Yyrpo3e U
BO3HUKHOBEHUH YPE3BBIYANHBIX CUTYallUil U1 BOCHHBIX KOH(IMKTOB.

YK-9. Cnocoben npuHHMaTh OOOCHOBAaHHBIE 3KOHOMHYECKHE PEIICHUS B Pa3IMYHBIX
001aCTAX KU3HEEATEITbHOCTH.

YK-10. Cmnocoben ¢opMHpOBAaTE HETEPIUMOE OTHONICEHHE K KOPPYHIHOHHOMY
MOBEJICHNUIO.

OIIK-1. CnocobeH ucnonb30BaTh MOJIOKEHHUS, 3aKOHbI M METOJIbl €CTECTBEHHBIX HayK U
MaTEMaTHUKH JIJIsl PELICHMS 3a/1a4 MH)KEHEPHOU JESITEIbHOCTH.

OIIK-2. CrocobeH caMOCTOSTENLHO MPOBOJUTH SKCIIEPUMEHTAFHBIE HCCIECOBAHUS U
UCIOJIb30BaTh OCHOBHBIE TPUEMBI 00PaOOTKHU U MPEICTABIECHUS MOTYYEHHBIX JaHHbIX.

OIIK-3. CriocoOeH NpUMEHSATh METOMABI IOMCKA, XpaHCeHHs, OOpabOTKH, aHamM3a W
npezcTaBieHus B TpedyemMoM ¢dopmare HH(GOPMAIMK U3 Pa3IMUHBIX HICTOUHUKOB M 0a3 TaHHBIX,
coOroas Mpu 3TOM OCHOBHBIE TPeOOBaHMSI HHPOPMALIMOHHOM 0€3011aCHOCTH.

OIIK-4. Cnoco0GeH MOHMMAaTh MNPHUHLUUIB PabOThl COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTHI U NCIIOJIb30BaTh UX JUISl peIIeHUs 3a/1a4 Mpo(ecCrOHaIbHOMN 1€ TeIbHOCTH.

OIIK-5. Crnocoben pa3pabaTbiBaTh aIrOPUTMBI U KOMIIBIOTEPHBIE MPOTPAMMBI,
IPUTOJIHBIE [Tl TPAKTUYECKOTO TPUMEHEHHUS.

IIK-1. CnocoGeH BBIMOIHATHE MAaTEMaTHUECKOE MOJICIMPOBAHUE OOBEKTOB U MPOIIECCOB 110
TUIMIOBBIM METOJMKaM, B TOM YHCII€ C HCIOJIb30BAHWEM CTAHJAPTHBIX MAaKETOB MPHUKIaJHBIX
IPOTPaMM.

IMMK-2. CnocobeH peann3oBBIBaTh TMPOTPAMMBI  AKCIEPUMEHTAIBHBIX HCCIICIOBAHUH,
BKJII0Yast BEIOOpP TEXHUUECKUX CPEACTB U 00pabOTKy pe3yIbTaToB.

IK-3. CniocoOeH BBITIONHATH pacueT W MPOSKTHPOBAHHE JIETANCH, Y3JI0B M YCTPOHCTB
PaZMOTEXHUYECKUX CUCTEM B COOTBETCTBUM C TEXHUYECKMM 3aJlaHUEM C HCIOJIB30BAHUEM
CPEJICTB aBTOMATHU3AIIMH TPOEKTUPOBAHHUSL.

IIK-4. Cnoco0eH ocylIecTBISATh KOHTPOJIb COOTBETCTBUS pa3padaThiBa€MbIX NMPOEKTOB U
TEXHUUYECKON JOKYMEHTAllMu CTaHAapTaM, TEXHUYECKUM YCIIOBUSM M JAPYTUM HOPMATHBHBIM
JIOKyMEHTaM

IIK-5. Coocoben OCYIIECTBIISITh  OPTaHU3AIMOHHO-METOIMYECKOe o0ecrieuenue
TEXHUUYECKOH 3KCIUTyaTalluy Pauo3JEKTPOHHBIX CUCTEM U KOMILIEKCOB.



TpeOoBaHus K BbINYCKHON KBATH(QUKALMOHHOI padoTe

Breimycknas kBanmudukanuonHas padora (mamee — BKP) mnpencraBmser coboi
CaMOCTOSITENIFHO ~ BBIMOJIHEHHYIO  OOy4aromuMmcsi  paboTy, JE€MOHCTPUPYIOIIYIO YpPOBEHb
MOJIFTOTOBJICHHOCTH BBITYCKHUKA K MTPO(ECCHOHAIBHOM 1eATeIbHOCTH.

BKP Bremonnsercs B (opme OakamaBpckoil pabOThI, KOTOpas MPenCTaBiseT coOoit
CaMOCTOSITENIbHYI0 ~ TEOPETHUYECKYI0 WM  MPUKIaJHYyI0  padoTy,  MOATBEP:KIAIOLIYIO
C()OPMHUPOBAHHOCTh y  OOyYaromierocss  KOMIICTCHIIM,  ONPEICICHHBIX  OCHOBHOMN
00pa3zoBaTeNbHON MTPOTrPaMMOii.

BKP nomxna oTBe4aTh pALy 00sS3aTEIBHBIX TPEOOBAHUI:

1) camocrositenbHOCTh HccaenaoBanus. Marepuan BKP nomken comepxkars Gonee 70%
OpPUTMHAJIBHOT'O TEKCTA, YCTAHOBJIEHHOI'O YHUBEPCUTETCKOM CUCTEMOM ISl IPOBEPKH TEKCTOB Ha
OPUTMHAJILHOCTh «AHTHIUIaruaT. BY3» M 3akpernieHHOro MmpOTOKOJOM MpoBepkH. B oObem
OPUTMHAJILHOTO TEKCTA BXOJAT:

- COOCTBEHHBIE CYXX]IEHUS aBTOPa,

- CY)KJIEHUS U JIaHHbIE, 3aMMCTBOBAaHHBIE U3 APYTrUX HAy4YHbIX, Y4EOHBIX, HOPMATUBHO-
MPABOBBIX, CTATUCTHUYECKUX, APXUBHBIX HCTOYHHKOB, HAa KOTOpPHIE aBTOP CChUIAETCSA JIS
000CHOBaHUs CBOEH MO3MLMK WIM BEICHUS MOJEMHUKH [0 IPEIMETY HUCCIECJOBaHMS U Ha
KOTOPBIE UMEETCS CChLIKA;

2) aHaIU3 TUTEPaTypPHI 110 TEME UCCIICIOBAHMUS;

3) cBsI3b MpeAMETa UCCIIEOBAHUS C aKTyalIbHBIMH MPOOJIeMaMH COBPEMEHHOMN HAYKU;

4) IOTMYHOCTb U3JI0KEHUS, YOS IUTEIbHOCTh MIPEJICTABICHHOIO (PaKTUYECKOI0 MaTepHaila,
apryMEeHTUPOBAHHOCTH BBIBOJOB U 0000IIIEHU;

5) Hay4HO-TIpaKTUYeCKast 3HAYMMOCTH PaOOTHI.

Crpykrypa BKP u TpeGoBanus k ee coaepKaHUIO

BKP nomkza conepskath Ciaeayoomue CTPyKTYPHBIE JJIEMEHTHI U B CIEAYIOIIEM ITOPSAIKE:

- TUTYJBHBIN JIUCT;

- OTJIaBJICHUE;

- BBEJICHUE;

- OCHOBHAs 4acTb, pa3zielieHHas Ha IJ1aBbl U Haparpagsl;

- 3aKJIFOUYEHHUE;

- CIIMCOK MCIMOJIb30BaHHOMN JIUTEPATYPHI;

- IpUIIOkKeHUs (TP HEOOXOJJUMOCTH).

OT/.01. JOIMTOJHUTEJIBHBIE I''TABbBI MATEMATHUHYECKOI'O AHAJIU3A
I[lnanupyemMble pe3y/ibTaThl 00yUeHHs M0 JUCIHUNJINHE:
OIIK-1. CnocobeH Hcmonb30BaTh MOJOKEHUS, 3aKOHBI M METOJIbI €CTECTBEHHBIX HayK U
MaTEeMaTUKH I PEIICHUS 3a71a4 WH)KCHEPHOH JCeSTEIIbHOCTH.
Conep:xanue TMCUMILUIAHBI:

YucaoBbie psabl. [lonstue uncimoBoro psga. HeoOxomaumplid mpH3HAK CXOIUMOCTH
yucioBoro psna. ['apmoHuueckuii u reomerpuyeckuil psanabl. Kpurepuit Komm cxonumoctu
YUCJIOBOTO PsiJa. 3HAKOMOJIOXKUTENbHBIE psnbl. [IpU3HaKu CXOIMMOCTH 3HAKOIOIOKUTEIBHBIX
psnoB. AGCONIOTHO M YCIOBHO cxonsiuecs psabl. [Ipusnaku Jleitbnuna, Abens u dupuxie.
CroiicTBa abcomoTHO cxoasmuxcs psiioB. Teopema upuxie. Teopema Pumana. beckoneunsie
MIPOU3BEICHUS.

DYHKIUOHA/IbHbIE TMOC/IeI0BATEIbHOCTH W Ppsiabl. [loHAaTHEe (QYyHKIMOHATBHON
MOCNIEOBATEIPHOCTH M (PYHKIMOHATBHOTO psina. PaBHOMmepHas cxoaumocTh. (CBoicTBa
PAaBHOMEPHO CXOANTUXCS (DYHKIIMOHAIBHBIX TTOCIE0BATENBHOCTEH U psIoB. CTETICHHBIC PSIIBI.
PaznoxxeHne HEeKOTOPBIX SEMEHTAPHBIX (QYHKIIUI B CTENIEHHOM PSL.

Psaabl u unterpan ®dypne. [loHsTue 06 OPTOHOPMUPOBAHHBIX CUCTEMAaX B €BKJIMIOBBIX
MpPOCTPAHCTBAX. 3aMKHYTHIE M TMOJHBIE OPTOHOPMHUPOBAHHBIE CHUCTEMBI. 3aMKHYTOCTh
TPUTOHOMETPUUYECKON CHUCTEMBI U CJIEACTBHS M3 HeEe. YCJIOBUS PaBHOMEPHOW CXOAMMOCTH M
MOWICHHOTO AN QEpeHIInpoBaHUus TpUroHOMeTpuueckoro psga dypee. I[lonstre 06 obmem



psane @ypoe. IlpeobpazoBanue Dypbe. CpoiictBa mnpeobpazoBanus Dypwe. [lonstue 00
obpatHom nipeodpazoBanuu Dypre. UHTErpan Oypee.

®T/1.02 OCHOBBI SKCHEPUMEHTAJIBHOM JEATEJIbHOCTH
IInanupyemMsble pe3yJbTaThl 00yUeHHs 110 JUCHHUILINHE:

IIK-2. CnocobeH peann30BbIBaTh IPOrpaMMbl SKCHEPUMEHTAIbHBIX HCCIEIOBAHUH,

BKJTI0Yast BEIOOpP TEXHUUECKUX CPEACTB U 00pabOTKY Pe3yIbTaToOB.
Coaepsxanue JUCHHUILINHBI:

IInanupoBanue »JKcnepuMeHTa W o00padorka pe3yabTaToB. OCHOBHBIE MOHATHS U
onpeznenenus. llenn MopenpHBIX SKCIEepUMEHTOB. DaKTOpHOE MPOCTPaHCTBO. BapuaHTb
IIOCTAaHOBKM 3aJla4M IJIAHUPOBAHUS MMHUTALMOHHOIO 3KcrepuMeHTa. [1accuBHBIN M aKTHBHBIN
skcnepuMeHTbl. OCHOBBI IJIAaHUPOBAaHUS MHOro(akTopHOro skcrnepuMenTta. OOmue cBoiicTBa
MaTpullbl IIaHUpoBaHUs. [lnaHuMpoBaHME SKCIEpUMEHTa MEPBOro IMOpAIKa Uil ABYX
IIEPEMEHHBIX.
ITocTpoenne IMNMpUYecKUX MojeIell 0 JaHHBIM aKTHBHOI'0 JKcIiepuMeHTa. MeToomorus
IIACCUBHOI'O  JKCIIEPUMEHTHPOBaHMWS.  AKTHBHBIA  JKCIepuMeHT. Teopus  akTHBHOIO
SKCIIepUMEeHTUpOBaHMsl. OpTOroHanbHBIE IUTAHBI AKcnepuMeHToB. [IPD um obOpaboTka ero
pe3yiabTaroB. OnpeneneHue KoaupoBaHHbIX KoddduuuentoB perpeccun (IID3). Onpenenenue
3HAYMMOCTH KOJIUPOBAHHBIX Kod(¢ummentoB perpeccun (I1PI). IIpoBepka anexBaTHOCTH
ypaBHeHust perpeccun (IIP3D). OproroHanbHbIN HEHTPaTbHbIH KOMIO3ULIUOHHBIA S3KCIIEPUMEHT.
OnpeneneHue BETUYMHBI <«3BE3THOTO IIJIEYa» U3 YCIOBUS OPTOTOHAJIBHOCTH MAaTpPHIIbI
wiaHupoBanus. OnpeeneHue KOAMPOBaHHBIX Kod3(¢uinueHtoB perpeccun. Omnpenenenue
JUArOHAJIbHBIX 3JIEMEHTOB HH(MOPMAlMOHHON W KOppensiuuoHHOM Marpul. OmnpeneneHue
3HAYMMOCTH KOJUPOBAHHBIX KO3 (UIMEHTOB perpeccuu. [IpoBepka agekBaTHOCTH ypaBHEHUS
perpeccun (OLIKIT). Onpenenenne sxcTpemyma GyHKITUH OTKIHKA.

Ilnansl 1podHOro dakropHOro ’3xcnepumenta (miaanbl J®I). JIpoOHbIi dakTopHbI
skcriepuMeHT (JIP3) — kak yacTh MOJHOTrO (PaKkTOPHOro FKcrepuMeHTa. HachlleHHble TIaHbl
nepsoro nopszaka. [Ipumenumocts mnanoB [IPD U myTH MOBBIMIEHUS TOYHOCTH IOJIMHOMOB.
[Tpumep noctpoenus miana Jd3.

JIpoOHbIii pakTOpHBIA 3KciepuMeHT. [[poOHas peruka. [IpoBenenue sxcnepuMeHTa u
oOpaboTka ero pe3ynbraroB. IlapamnensHble 5skcnepuMeHThl. (O0paboTka pe3ysbTaToB
HKCIEpUMEHTA MPH PaBHOMEPHOM IyOnupoBaHuM. [IpoBepka OHOPOIHOCTH psiia TUCTIEPCHMA.
Kpurepuit ®umepa. Cxema skcriepuMeHTa Ipu 00paboTKe pe3yabTaToB MPU PAaBHOMEPHOM €T0
ny6nupoBanuu. O6paboTka pe3ysabTaTOB KCIEPUMEHTa IMPU HEPAaBHOMEPHOM TyOJIMPOBAaHUH.
O0paboTka pe3ysbTaTOB 3KCIEPUMEHTA MPU OTCYTCTBUH TyOIMpPOBaHUS.

ba3zoBble mnoOHATHA W omepanuu 00pPadOTKM JKCIEPHMEHTAJBbHBIX [JAHHBIX.
Omnupuueckas GyHKuus pacrpenenaeHus. OLUeHKH TapaMeTpoB paclpeeleHts] U UX CBOWCTBA.
OueHkrn MOMEHTOB M KBaHTWIEH pacnpeneneHus. [IpoBepka CTaTUCTUYECKUX THIIOTES.
JloBepuTenbHas BEPOSTHOCTb.

Tunosbie pacnpenenenusi. Pacnpenenenune xu-kBaapar. Pacnpenenenue CrbrofeHTa.
Pacnipenenenne ®umepa. IIpoBepka rumore3 o 3akoHe pacnpeneneHus. [Iposepka
CTaTUCTUYECKUX TUIIOTES.

MeTtoabl oOuleHKH mNapaMeTpoB pacmnpeaeideHMs. TouedyHas OIEHKAa MapaMeTpoB
pacnpezneneHus. 3ajada TOYEYHOW OLIEHKM IIapaMeTpPOB B THUIIOBOM BapHaHTE IIOCTAHOBKH.
Meroa MakcUMalIbHOTO MpaBaonoAoous. Metroaq momeHTOB. IHTEepBanbHAas OIleHKa TapaMeTPOB
pacripenenenus. OOImUN METO MOCTPOSHUS JOBEPUTENbHBIX MHTEpBasoB. Metoauka Bambaa
MIPOBEPKU THIOTE3BI O CBOMCTBAX CIIYYalHOW BEJINYUHBI.

HNHTepBanbHble OLEHKH NPH  JKCHOHEHUHMAJIBHOM 3aKOHe pacrnpeneieHus.
[TnanupoBaHue UCMBITAHUNA U 00pabOTKa 3KCIEpUMEHTAIbHBIX JaHHbIX. VIHTepBanbHas OleHKa
nokasaresneil Hage:kHocTH. CTaTHCTUYECKHE OLIGHKHM TeHepaIbHOW COBOKYIHOCTH. 3ajaada o0
OlLIEHKe KadecTBa IO BbIOOpke. CilyyaiiHble MPOLECCHl KAK MOJENIM HOPOXKAEHUS JaHHBIX.
JInHelHbIE MOJIENN CIIy4aiiHBIX IIPOLIECCOB.



OTA.03 PAIMOTEXHUYECKHUE CUCTEMbI CHEIMAJIBHOI'O HASHAYEHUA
IInanupyemsble pe3yJbTaThl 00y4eHHS M0 TUCHHUILINHE:

IIK-3. Croco0eH BBIMOIHATh PAacyeT U MPOSKTUPOBAHUE JETAJCH, y3JIOB U YCTPOUCTB
PaIMOTEXHUYECKUX CUCTEM B COOTBETCTBUU C TEXHMYECKMM 33JaHUEM C HCIIOJIB30BAHUEM
CPEICTB aBTOMAaTU3aLMK IIPOCKTUPOBAHUS.

Coaepsxanue JUCHHUIINHBI:

Kanaccnpukanmsa  pagmoreXxHMYecKMX  cHCTeM  HaOJiogeHust 32 HOJéTaMu
MaJI0pa3MepHBIX JIeTaTeJbHbIX aNNapaToB. Y CioBUs (YHKIMOHUPOBAHUS PAJUOTEXHUUYECKUX
CUCTEM  CIEUUaJIbHOIO  HaszHayeHus. HasHaueHume, cocraB U©  3aJayd, pelIacMble
pPaMOTeXHUYECKMMU CUCTEMaMH CIELHalIbHOr0 Ha3HaueHHs. DyHKIMOHAIBHO HEOOXOAMMBbIE
AIIEMEHTHI CIEIHAIBHBIX CUCTEM. ANTOPUTMBI (DYHKIMOHUPOBAHUS PATMOTEXHHUECKUX CHUCTEM
CIEIMAJIBHOTO Ha3HA4YeHHWsS. becnuioTHBIE JeTaTelnbHBIE anIaparsl, KOHCTPYKLHH, NPUHIIMII
(YHKIMOHUPOBAHUS U TAPAMETPHI.

AKTHBHBIE YCTPOHMCTBA OOHAPYKEHHS MAJ0Pa3MEPHBIX BO3AYUIHBIX O0bEKTOB.
OO6o0mEnHass CTPyKTypa W TPUHOMI (YHKIMOHHPOBAHUS ~ MOOWMJIBHOTO PaJHOJIOKATOPA.
Paguonokarop «®acer». CTpykTypHas cxema W mapaMmeTpbl. AKTHUBHAs LMJIMHIPUYECKAS
(da3zupoBaHHasl aHTEHHAas pelI€TKa U €€ IeMeHThl. L{eHTpanbHbIi BHIYUCIUTEND U aJTOPUTM €ro
pabotel. MccnenoBaHue MaTeMaTHUECKOM MoJenu Impolecca OOHapy)KEHUs Mallopa3MEepHOro
oOwvekta panuonokaropom «®Pacer». HccnenoBaHue MaTeMaTHyecKOdl MoJenu Ipoliecca
COIIPOBOXKIEHUA 0OBeKkTa. Pa3BépThiBaHME paguojOKaTopa B pailoHE HCHOJIb30BaHUA U
npuBeneHue B pabouee coctosHue. OIEHKa TOYHOCTH H3MEPEHUs KOOpAMHAT BO3AYILHOIO
o0BbeKTa MO pe3ynbTaTaM sKcnepumeHTta. Paguonokarop «Kpucramm». YcTpoHCTBO, NPUHLIKI
(GyHKIIMOHHMpPOBaHUS U napameTpbl. Pa3BEépThiBaHue U NpUBeAeHUE paanosiokaTtopa «Kpucramn B
paGouee mnonoxeHue. MccinenoBaHue MareMaTHMYeCKOW MOJENM Ipolecca OOHApyKEeHUs
MaJlopa3MepHOTro o0BekTa paaunosiokatopoM «Kpucrammy. OneHka TOYHOCTH H3MEPEHUs
KOOPJIMHAT BO3/IYIIHOTO 00beKTa paanosiokaTopoM «Kpucramm.

ITaccuBHbIe ycTpolicTBa 00HAPYKeHMS] U HEHTPAJM3ALMH YIPABJASEMbIX BO31YLIHBIX
o0bexToB. [laccuBHbill oOHapyxkutens «llociaennuit pyoex». McciaenoBanue mareMaTHUECKON
Mozienu ooHapysxkutens «l[locneauuii pyoex».



