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JIUCT COI'ZIACOBAHMS

PABOYASA ITPOTPAMMA COCTABJ/IEHA B COOTBETCTBUM C TPEBOBAHUSIMU ®EJEPAJILHOT'O
TFOCYZAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJJAPTA BBICHIET'O OBPA3OBAHUSA (®I'OC BO)

09.03.01 MndopmaTnKa H BHIYHCIHTEIbHAA TEXHHKA

roa wabopa rpynmes: 2021

TIporpamMmy COCTaBWII: // 5
Kadenpa M4 PAJIMOSTEKTPOHHEIE CUCTEMBI YTIPAB/IEHUS A Mty

I'muukun Anjpeii CepreeBuu, CTapiinii rperojgasaresib

ITporpamma paccmMoTpeHa
Ha 3acefjaHuy Kadeapri-paspaborunka
paboueii nporpammst 14 PAITMO3/IEKTPOHHBIE CUCTEMBI YITPAB/TEHUS —

3aseayroumii kadespoit Crpaxos C.1O., A.T.H., pod.

[Tporpamma paccmoTpeHa
Ha 3aceflaHHM BbIMyCKaroLLei Kadespsb!

14 PATUOIJIEKTPOHHBIE CUCTEMBI YIIPABJIEHUS

3aseayiommii kadespoit Crpaxos C.1O., 4.T.H., npog.




PABOYASI IIPOTPAMMA AU CITUTI/IMHBI
YCTPOMCTBA ®OPMUPOBAHMS U TEHEPHPOBAHIS CUTHAJ/IOB

Pa3pener paGoueit mporpamMmer

1. IIE/I OCBOEHMS JUCLATIUHEL

2. MECTO JJMCLIMTITMHEL B CTPYKTYPE QO[T BO

3. CTPYKTYPA Y1 COJEPYKAHUE JUCLIUIIIUHE]

4, ®OPMBI KOHTPO/TS OCBOEHWA JUCLIATUIHHEL

5. YAEBHO-METOUYECKGE ¥ VHO@OPMALMOHHOE OBECIIEYEHUE IVCUMITIAHb]
6. MATEPUATIBHO-TEXHWYECKOE OFECITEUEHVE JVCUMTTIHB]

Ipunoxenus K paGoyei nporpamme JECHUILIHHE]

Tpunoxenne 1. AHHorauus paGoueH nporpaMme!
Tlpunoxenue 2. Texnonorun u Gopme! 06ydenus
TIpunoxenve 3. OUEROUHEIE CPECTEA U METOAVKH WX [PHMEHEHUs

L
»
.
¢ Ilpunoxerue 4. JIACT u3MeHeHHH, BHOCMMBbIX B pabouyio nMpoTpamMmy



1. IIEJTM OCBOEHYS TUCIVIILIVHGI

Lleanr 0CBOSHNA AUCLMIUTHHE] ABIAETCs (POPMUPORAHHE CICAYIOLIMX KOMITETEHUME

TICK-2.4 — Croco6HOCTE BBIMOMHATE PACHET U NPOCKTHPOBAHHAE [eTA/IeH, ¥3/10B M YCTPOHCTB PAJHOTeXHIUECKVX CHCTEM
B COOTEETCTBUM C TeXHHUECKHM 3371aHHEM C HCTIONB30BaHHEM CPEJICTE ABTOMATH3ALMH NPOSKTHPOBAHHA

(I)opMHponamno KDBmeTEHHHﬁ CHYHWUT SJOCTIDKEHNE CIeAVICIUX Pe3yJIETaToOBR 061333033}11‘1511

HCK-2.4
IHAHLA:
NPHHLIAITEL PafOTH! PAAHOTCXHHYECKUX TIereld, 3HANOTOBLIX M LE(PPOBBIX Y3/I0B COBDEMERHOH /eKTPORUKH;

YMeHus:
TIPYMEHEHNE METOHOB AHANM3d W pAaCcyeTa XapaKTePHCTHK DAAMOTEXHMYECKUX LeTTel, aHa/IoroBhiX U LH(POBLIX

y3/10B COBPEMEHHOH 2NeKTPOHMKH;

HABbIKLU.
pacuer XapakTePUCTUK PAAMUTEXHHUUECKUX LeTiei], aHa/TOTOBBIX U LI(IPOBBIX ¥3/I0B COBPEMEHHON JICKTPOHHKH,



2. MECTO JUCHUII/IVHBI B CTPYKTYPE OOII BO

Jucwrmza YCTPOMCTBA ®OPMHUPOBAHUS M I'EHEPUPOBAHIS CUTHAJIOB ssisercs

AVCUHITIMHOI BapHaTHBHO# yacTH 6110ka 1 NporpaMme! OArOTOBKY 1o Hanpasaermo 09.03.01 Mngopmamuxa u
BLIHUCAUMEABHAR MEXHUKA.

Copepxxanye FUCLHIVIVHEL AB/AETCS JIOTMYECKHM TIPOAOKeHMeM aucLunanyg: GUINUYECKWUE QOCHOBBI
MHUKPONTEKTPOHUKY, PATHUOTEXHUECKHWE LETTH Y1 CUT'HAJIBI.

Copepxanne AWCUMIVIMHBI SBASETCS OCHOBOW Ans 0cBOoeHus gucuwnve; YCTPOHICTBA HNPMEMA W
ITPEOBPA30OBAHH A CUT'HAJIOB, PATHOTEXHWYECKHAE CUCTEMBL

IlpeapapuTensbie KOMIIETEHIH, CHOPMUPOBAHHEIE ¥ 06YUaIOIIErocs A0 Hauasla U3y UeHHs AKCIMTLIHLE

» OIIK-1— Crocofen npiMeHaTs eCTeCTEEHHOHAYYHBIE H O6LEMHKEeHEPHEIR 3HAHMA, METOAB! MATEMATHYECKOTO
daHa/ K33 ¥ MOAETHPOBAHHS, TROPETHHECKOTO H 2KCMIEPHMEHTANTLHOTO UCCAS/OBAHHA B HpOC]}ECCHDHaJIBHOﬁ
JiesTTe/bHOCTH

» OTIK-2 — CriocofeH nosuMaTh IpRHLMILE paboThl COBPEMEHHAIX WHDOPMAIMOHHEIX TEXHOMOIHH 1 IPOrPaMMEEIX
CPeACTB, B TOM YHC/Ie OTeYeCTEEHHOIO NPOHBOACTEA, H UCMIO/L30BATL MX NPH PELIEHUH 337349 NpodeCCHOHANIBHOU
JAeATeIGHOCTH

e TICK-2.2 — CrniocofeH BLUIOAHATE MaTeMaTHUeCKOe MOZeANpPOBaHMEe 00BEKTOB H NPOLECCOB 116 THTIOBEIM
METOAMKaM, B TOM YMCJIE € WCI0Ib3OBAHVEN CTaHAaPTHBIX AKeTOR NPUK/IaIHbIX TPOTrpaMM



3. CTPYKTYPA 1 COAEPXKAHME AVCIUII/TMHBI

Of1mas TPYAOBMKOCTE ZHCIMILIMHBI COCTaBAseT 3 3.0., 108 v,

3.1. Copepxanne (AHMAKTHKA) AMCLUIIHHE]
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.............. Paapen 1. (henosinie ROHA A # onp AHCIEINABL H, 1E YCYUICTE
3 G doprmip ¥ teHepnp curnasos. K " [ YCTPOUCTE HOPMHPOBAITH ¢ 7 3 5 9 3 5
FEHEPHPOBElIMA CHTH410B. TTapaMeTpyl i XaPaKICPACTHRH YCTPOHCTS ophhg ¥ FeHEPHPORAN A
CHMHA0Y, BHALI CHIREMOB  {#al[130H6) acToT.
Paznen 2. Tipungamme hyHKI p P p yerpobict, Npuncin
3 s YHKIHOHIPDBAITHS H COCTAB NepeARIOWIero yCTpOHeTsa: 12HEPATOPEI, CHITTEIATObI, YCHAHTENH, 10 4 4 v G 10
MOZIEMEE i Kogeke; 0coGeITHOCTH 3K tnyaTALRH PagHOTIEPERAIIMA yeTRORCTS, Tvmoean CTPYRTYPHaA
CXEMA panHONCpefarika nanaona CB Tunosan crpy KTy pHast cxeMa YKB TI2peaTYHKA.
iPasgen 3. OcHusu TEGPHR K peXIMLL puuTur ICHEPaTOPOR ¢ HMbIM BOZ6YxK,
3 6 IKENBANSHTHA CXEMa FCHEPRIOPE © HEIABHCHMLIM BO3GYAIEHNEM, PeRdinel paboint reHepatopa ¢ I 8 > 4 G 15
FHR3aBHCHMbIM BU3OYRIetmeM. CrocuGbT 110BBILERYA MOTUHOCTH BELXQIHON CUIHATA NePesariKa.
YmHOREHHE HaCTOThL. . o
Faznes 4. Cuiresaroph vagivr. MeTogn cHuTesa Yaciotel, KIaceudimkain CHHTe3aTOpos wacrorh.
3 ] Opdposott exnres wacToTLl. Ofiecneiunne cTabHALHOCTH PABOTH CHATESATOP YaCTOTH. Tipnxegsn 10 4 4 ] 6 0
/eHCTRIA ciscTeM DATTYU u YALIY,
Pazpen 5. ABTDreNeparopet. CXeMb NOCTPOCHHA ABTOIeHepaTOpon. FMKOCTHAN H HHAYKTHAHAR
3 6 TPEeXTOUKH. YCAOBHA BC M H. O Han OLIHKE CXEM JHTOTCHEpaTOPOB. 14 8 4 4 6 10
Cniocober NOaLTUCHNA C1a07161IGCTH Y2CTOTHI ABYOCEHEDATOPA.
Paypen 6. Tenepuposainie konclanuit CBU ananaloya, [eHepatopst H YOHMTENH Ha KAHCTPOUAX,
npibapax ofpaTHit 1 Gerymei 10aHE), MarHeTpOHbIe Ferepatoph). Texeparopts CBY Ha
3 G NORYIIPOBOARHKOBLIX MpHGopax. KoHCTPYKTHOHEL ocuberrocTn CBYU CCREPATOROB HA PA3ANKI(X 14 B a 4 i 3 10
AKTHBHBIX 3/1eherTax. GCIOBHLIC METU)[:] NPOEKTHPODBALIA B1OKDR (1 FCTPORCTD GOpMIpOBaHILT
| ¥IXONONOCHBEX, LA 1GITOCHRIX 1§ CHEP p HEIS CHIHANGD AT DasHPOBAHEIX ANTEINIBN
[RLUETOK H NCPR/taTuKKoB JHamazoa CRU.
Pasjien 7, Yug 1] TEHEPATOPOR (MoNy ). BHZBY MOSYARGHA T
3 6 MOAYARTHOHHEIE XapaKTEPHCTHKI. CXeMe: aMTUIKTYAIHON, YaCToTHOMN K $a30k0I MoRy AL, 18 11 B 5 7 15
HOAHOTONOCHASt MOZY/TYHS. MOy 1bCHAR MOATATIIN,
{Pasgen 8. DCROBILIE MeTUAN NPOEKTHPOBAHIH YCTAGHCTD $opMup AL
3 6 CHYua/08. [IPHITEIG PA3paboTias CYPYKTYPHELS TXEM i1 PACTIETA KOMIIOHEHTOB YCTPOHCTB npyesa K 0 4 4 0 6 10
TIpeolpaionalR CHItaos. Pa3paboTa NPHHEUMTHATHHELX CXEN YCTPOHCTD H PACeT pescMoR
SKTHEHbLX HTEMETITOB,
Payjen 9. OcobensneTs IKCIUTyaTaIpH yrrpoicER hupvnp W [¢HEPHP CHIHARDD,
3 6 Pasmrave ycropwit ancryaratpsht pailuoarmaparyput {12B0paropuye, CTaHOHAPREIe, TOMCRLIE, 3 2 2 a % 10
Kopabemifsie 1 fpyie yonosus). MOBAIISHNE HAZLXHOCTH iPH FKCILYATINUH PajgHOMEPEARKILIA
|YCYPOHCTE Ty TeM NedepBUpoBaltHa GToKoH.
Pazgen 10. Tenenumn pasnuTHA yerpuiicro dopMHp K DEACPH] CHTHANOR.
3 G PaMHTHL 2/eMEHTHOH Gadbt yCTPORCTE OPMHIOBAHKE H TEHCHPOBAHKA CuTHANDE. TIYYH noseIweHHA - 2 2 0 3 g
: KITA pajwonepeaaTyHron, OBUpe CBETEHHT D MEPUIATHKAX UHGPORNIY PaJHOBEaNky 1 >
Lol R cm
Hevro sa G cemectp o 108 51 34 17 57 100
Bcero no prcysvinxe 108 51 34 17 57 100
3.2, AyAHTOPHEIH MPAKTHKYM
Ne Obsem,
H{IMEP H HaHMEHOBaHME pazjges1a JHCHHMIIIMHED] Tema NPAKTHYeCKOro 3aHATHA
/n _ _ ayp. yacos
1 Bblﬁop PEeXKrmMa paﬁcmﬂ TeHepdaTopa C 2
Pazzien 3. OCHOBEI TEOPHI N PEKUMBI PaboTLI He2aBHCHMBIM BO36Y KZeHIEM
2 [T€HEPATOPOB € He3aBUCHMEBIM BOBﬁy)KE{EHHEM. O]‘[pEﬂ(—_‘J’IEHHE TIApaMeTpPOR aKTHBHEIX 3
S3J/IEMEHTOB reHeparopa
OcobennocTr paGoTs! 1 pacuer
3 {Pasgen 5. AsTOreHepaTopsL. P P 4
TPAH3HCTOPHLIX ré HEepaTopoB
4 Paspen 6. Tenepuposanne Kone6aunii CBY suanasona.  {MeToguka pacuera CBY rexseparopos 4
5 Paspen 7. ¥YnpasneHHe KosieBaHUIMH [eHEPATOPOR MeTozuKA PACUETA HMITYILCHBIX 5
(Mopyrsius). _ MOAYSTOPOR
Beero 3a 6 cemecTp 17
3.3. CamocroareneHasn pabora cryaenra (CPC)
Ne Obnem,
/i HOMED H HAMMEHOBAHHE Pa3fe/aa NHCIHIITHHBL CU,E[E[J}KBHHE y‘l86Hl][‘U 3axaHMs HACOR
1 PEB;[EI] 1. OcHoEHEBIe 1TOHATHS U OrpeagiieHuA Ocobensocru FEeHEPHDYEMBIX CUTHAJIOE B 5
Y CLIATTTHHEL [a3/iM4HbIX YaCTOTHLIX JHana30Hax
5 Paspen 2. TTpyaypne! QyHxuvoHnpoBaHus OcolerHoCcTH pagUoONepeaaTulKoB PasIHYHbIX 6
paguoliepefarOnMx }'CTpOP’ICTB. A¥End30HOB AANH BOJIH
B Pasgen 3. OcHOBBI TeOPHH U peXkHMbB! paboThI CxemoTexHKKa TEHEPATOPOE ¢ He3aBUCHMBIM
3 6
TeHEDATGPOB ¢ He3aBUCHMELIM Ba30yKAeHUEM, B030yKHeHIEM




4 Pazgen 4. CHHTC3XTODBI UACTOT. {MlHTerpaALHLIe CHHTE3aTOPL] YaCTOTE! 6
5 |Paspern 5. ABTOTeHEpATODSL. Bribop snemenTHON Ha3k! TPAHIUCTOPHLIX 6
reHepaToOpOR

6 Pasgen 6. Tenepnporanue koneGanui CBY auanasoHa. CpaBHmenbm_,lﬁ amanuz CBUY-npubopos G

7 Pazgen 7. Ynpaenenue koiebaHUAMY reHepaTOPOB CpaBHWTe/BHBI aHANY3 U BLIGOD BUja =
(MopyIALMA). MOAY/IALIHH H

3 Paspen 8. OCHOBHEIE METO/(b! IPOEKTUDOBAHUS 'KOMNBI0TEPHOE NPOSKTHPOBAHKE YCTPOACTR % 6
YCTPOMCTB (JOPMHPOBAHWA W TEHEPWPOBAHMA CHIHA/OB. (GOPMUDOBAHNA 1 TeHEPHPOBAHUA CHTHANUB

9 Paszgen 9. OcobeHHOCTH IKCTITYaTalpd YCTPOFCTB ‘BimsiHie yCNOBKI BHELIHEH CDeAB! Ha 6
(hOpMUPOBAaHKA M PeHePUPOBAHWS CHTHANOB. 3KCIUIyaTalIo Paguonepeanilyx yCTpoHicTs

10 Pasgen 10. Ten/ieHIIMH DaSBUTHA YCTPOHCTB TIyTH COBepIEHCTBOBAHNA YCTPOHCTB 3
$hOpMIpOBaHKS ¥ FeHepUPOBAHKSA CUTHATIOB. $hopMUpOBaRYS U TeHePHPOBAHKS CHTHATIOB

Bcero 3a 6 cemectp 57
4, ®OPMB]I KOHTPO/IA OCBOEHUWUA AUCIAIIIVIHEI
CEMECTP HEIE/I1 CEMECTPA
1 2 314 586 7 8 1910 11} 12 :13; 141 15| 16 17
6  |TexK|TexK!TexK!BII3 TexK{TexK{Kontp.P.TexKIBIT3|TexK|BI13TexK BII3 TexKiTexKTekK Bogif”ﬁfa“’

" e ¢ @

YenosHbie 0003HaYEHHA:

TexK — Bonpoch! A71A TEKYIUETO KOHTPONA;
BII3 — somnipochl/3aganu 1o temam I13;
KouTp.P. — kosTpoasHast patora;

* » » a a

And. 3a4. — AnddepenpoRaHHEI JaUeT.

Bonp.dudr.3au — Bonpocs! K AudihepenL¥pOBAHHOMY 3a4eTy;

TeKymas arrecTalyA CTYAEHTOB POBCAUTCH B JUCKPETHRIE BPEMEeHHLIe MHTEPBAME] B CISAYIOLUX hopMax:

BOIPOCH! AJIA TEKYLIET0 KOHTDO/S;
BONpOCkl/3asanus 1o Temam [13;
KOHTpONkHasA paboTa;

BONPOCH! K AU PeperIipoBaHHOMY 334eTy.

PybexHas arTecrauys CTyZeHTOB IIPOM3BOSUTCS [I0 KTOTaM IIOIOBUHB! CEMECTPa B CAEAYIOIUX (hopMax;

BOTIPQCH! A4S TEKYIIErQ KOHTPO/IA;
BOTIPOCHY3alaHMH 110 Temam [13;
KOHTpO/TBHast padora,

[TPpOMEXYTOUHAA ATTECTAUMA [IPOBOJMTCH B POPMAX:
AndihepeHMpOBaHHBIN JaveT.




5. YUEBHO-METOAUYECKOE 1 THOPOPMAITUOHHOE OBECIIEUEHWE
AUCHUTLTNHBI

5.1. OcHoBHas UTEpaTypa 1o SUCHHITIHHE:

L. B. A. Becenog, O. C. Mnarog, B. B. I'aBpunos. YerpoticTea 06paboTku 1 ripeofpa3oBanus aHanQrosbix
nanpsxermit. CTI6.5I'TY "BOEHMEX" us. [1. ®. Yetuncea, 2011, 311. pec.

2. B. A. Kepuoxwigu#, JI. H. Brizos, A. B. Koasres. Hagéxuocrs. CIIG6.BITY "BOEHMEX" uu. J1. ©. YetuHosa,
2017, 83 k3.

3. B. A, Canunpi, A. J1. Becega, M. B, 3yGxos. IIpaMol imudporoii cunTesarop curnanos. CII6.BI'TY "BOEHMEX"
um, [. ®. Yerunoga, 2011, 90 3ks,

4. B. B. Cmupros, B. IT. Cmomun. Yerpoiicrsa CBY w antentst. CNI6.5ITY "BOEBMEX" um. [T, ®. Verunosa, 2012,
167 7x3.

5. H. B. Boragus. Ocsoel paguotexunky. CII6.: Jlans, 2007, 26 ks,

6. PaspafioTka KOHCTPYKTOPCKOM JOKYMEHTAUMH (C d1eMeHTaMK KOHCTpyHposarus). CII6.BITY "BOEHMEX" um. [,

®@. YeruHoea, 2002, 47 2Ks.
5.2, lononxuTensHas ARTEPaTypa 1o JUCIUIIHHE:

1. B. bns3u. CripaBo4yHEK NPOeKTUPOBILKKA. M.: Texnocdepa, 2012, 2 3x3.
2. 0. C. MunosaHog, H. I, Co6ennt. TexHuKa CEePXBLICOKHX HacToT. M.: Atomusaar, 1980, 2 5x3.
3. 1O. T. 3uipsnos, I1. A. ®enronun, O. A. Benoycos. Pagnonepeaaiomnue ycTpoicTea B CHeTeMax paguocesizu. CII6.:
JlaHg, 2019, 3 3K3.
5.3. Hepuoguueckue U3gaHBs:

1. Paguorexmuuka — XXI Bex.

5.4. TlepeueHs pecypcos HHDOPMALIMOHHO-TEEKOMMYHAKALMOKHOK ceTH "HMHTepHeT", HeoBXoANMBIX 419 GCBOSHMS
JMCLMIVIHHEL, /TeKTPOHHBIE BROMMOTeUHDIe CHCTEMBL:

1. http:/furait.ru — OBpasosaresLHas nnardopma «FOpaiT». 151 By30B 1 ccy308.;
2. http://e.lanbock.com — 3BC JlaHp;

3. http://library.voenmeh.ru — ®yugamentansyas Gubmiorexa BITY «BOEHMEX» ym. [.®. YcTHHOBA.
5.5. IlporpamMmHoe obecreuenne:
1. Matlab 2015a SP1.

5.6. UndopMalioHHBIE TEXHOMOTHA:

B3aMMoeHcTBre ¢ ofydarompmuca nocpegcteom JMOC Moodle BI'TY «BOEHMEX» um. J1.@. YeTnsoEa,




6. MATEPHAJIBHO-TEXHUUECKOE OBECHIEUEHUE AACLIMIT/INHEI

6.1. JIeknHounsIe 3aHATHNA:

CrieLMaIusupoBatHbie TpeGoranyis 0 06OPyOBAHKIO OTCYTCTRYIOT; ayUTOPHS C MIOCAOUHBIMK MECTAMI 110
KWIMYRCTBY CTYHEHTOR; 0CKA.

6.2. IIpaKkTHUYECKHE 3aHATHS!

1. Dig 2000 A- Micro;
2. Madab 2015a SP1.

6.3. ITpouee:

1. pabovee MecTo MpenogaBaTesst, OCHAILEHHOR KOMITHIOTEPOM C AoctynoM B UurepHer;

2. paboue MeCTa CTY/IeHTOB, OCHALIeHHbIE KOMITEIOTEPAMH C AoctynoM B MHTepHeT, NpeaHasHayeH e A8 pabore! B
3/1eKTPOHHOM ofpasoBaTessuoil cpepe.




Mpunoxenne 1
K padpueil NPOrpaMMe AHCUMILIHHE
YCTPONCTBA ¢OPMHPOBAHNA U T EHEPHPOBAHNS CUTHA/IOB

Aunoranun pabouel AporpaMMoI

Jucoumaa YCTPOUCTBA @®OPMHPOBAHHMSI M TEHEPUPOBAHNSA CUIHAJIOB seasercs
JAMCLMTI/INHOYN BapHaTHBHoH yacty O/oka 1 MporpaMmel NMOZrOTOBKM MO HanpaeaeHuio 09.03.01 Hndopmamuxa u
sbMUCAUMENbHAA MexHuKa, Bucuurinna peanusyerca Ha Gakynsrete M VIHBOPMAITMOHHBIX U YNPaBaqoLuX CUCTEM
BEI'TY "BOEHMEX" um. I.D. YeruHora Kageapoit M4 PAIVOINEKTPOHHBIE CUCTEMEI YITPABJIEHUSA.

HMucuunnuia HaueneHa Ha POPMUPOBAHNE KOMPEMeEHYULT:
IICK-2.4 cnoco6HOCTE BBLIMOMHATE PacyeT W TPOEKTHPOBRHKE [IeTasell, Y3N0B W YCTPOKCTB PafIHOTEXHHYECKNX CHCTEM B
COOTBEICIBHH C TEXHHYECKHUM 3a4aHHEM C HCIIONb30BAHMEM CDEACTE ABTOMATU3ALIMK NTPOEKTHPOBAHUA.

Copepxanve AMCHMINMEBI OXBATHIBAET KPYI BONPOCOB, CBS3AHHEIX C TEHEPUPDOBAHMEM, TO €CTh CO3JAHUEM,
BLICOKOUACTOTHBIX ~ 3IEKTPMUECKUX KoMeGaHuii HalnpsKeHHss M Toka o YOIPaBRNeHHeM 3THMH  KofleBauusmu
MHGOPMAUMOHHEM carHanoM. Juciunmna YCTPOVCTBA ®OPMUPOBAHKMS U 'EHEPMPOBAHMS CMTHAJIOB
ABMAETCA JWCLMIVIRHON BapHaTuBHOM wactH GaoKa 1 MporpamMme! NOATOTOBKK 10 Hampasiaenwro; 09.03.01 —-
MuopMatuka ¥ BLrmCAHTENBHAs TeXHWKA. JlucupmimpHa peajusyercs Ha dakynsrete W MH(opManpoHHbIX 1
ynpaensowmx cacrem BI'TY "BOEHMEX" um. J.©. Ycrunoea raenpoil U4 PAIIUOMEKTPOHHBIE CUCTEMEL
YIIPABJTEHNA.

[TporpaMmMoi AHCIMITMHE! PeZYCMOTPEHb! CIEAYIONIE BUALI KOHTPOIA:

Texyluas arrecTalus CTYAEHTOB POBOAWTCA B AUCKPETHEIE BPEMEHHLIE UHTEpPBaLI B CIeayIomux Gopmax:
BOMPOCE! /IS TEKYILETro XOHTPOJS;
BONPOCHI/3a)arus 1o Temam [13;
KOHTPO/bHaA paboTa;
BOMNPOCH! K AUPQepeHIHPOBaHHOMY 3ayery.

LI R R 1

PyGexxnan aTrecTalya CTyAeHTOB TIPOMSBOUTCA O UTOraM [IOROBHHbL CeMeCTpa B CIeAyromux popMax:
BOTPOCH! A/I51 TEeKYIIETC KOHTPOJIS;
BOMNPOChL/3afaHus 1o Temam [13;
KOHTpOABHAA pagoTa,

TIpoMexyroaHast aTrecTayus NPOBOAUTCA B (JopMax:
+  aubbepeHLHPOBAHHELT 3a9ET.

Ofujas TPYAOEMKOCT: OCBOHUS JUCUMTIIMHBI cOCTasaseT 3 3.e., 108 w, Tlporpammoit AMCHHTIAMHET MPeNyCMOTDEHD!
/IeKIMOHHEIe 3aHATHA (34 u.}, npaxruueckye 3auaTh (17 4.}, camoctoaTensHan paGora cryaenta (57 u).
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TpnaoxeHye 2
X paGoveit MpoTpaMMe JHCUHIMHLE
YCTPORCTBA ©® OPMHPORAHISA M TEREPUPORAHMSA CHTHAJIOR

TEXHOJ/JIOFHH 1 ©OPMbBI OBYUEHHW A

PexkomeHjal[iH ¢ 0CBOSHHKY ABCIMIVIMHDT A CTYEHTA

TpyaoeMKOCTh OCBOCHNA AUCHMITIHHE! cocTasmsteT 108 u., 13 Hux 51 4, ayguTopHbIX 3aHATHHE, ¥ 57 4., OTBEIEHHLIX
Ha CaMOCTOATeNLHYI0 paboTy CTyaeHTa.

PexomMengaupu 1o pacrpejeseHMi0 ydMeGHOro BpemeHM MO BUAAM CAMOCTOATENBbHOH paboTer u pasgenam
[AVCLMITWHE! TIPUBEAERBI B TAOMILE.

KOHTI)OJ"IE. OCROCHHA AUCLATI/IFHEB] TIPDOH3BOAHUTCS B COOTBETCTBYH C ITosnoxeHreM o TEKymEM py()E)Kll(JM KQHTpPOAEC
YCIIeBaeMOCTH ¥ npOMe}KyTULIHUH dTTCCTALIHMH OS}VQHEDU_(HXEH

DOpMEI KOHTPONA W KPUTEPHH OLEHUBAHKA [TPYBeAEHLT B IPUmKernn 3 k Pabouell nporpamme,

HanMeHogan#e patorn PexkoMenpyeman nureparypa prm‘lleal\:l:w“bx%
Pa3pen 1. OcROBHBIE IIORATHSA U ONPEAEICHUA JUCHNTIRHEI,
OC0BeHHOCTH TeHEePHPYEMBIX 10. T. 3vipsanos, I1. A. Pegrorn, O. A. Benoycos.
CHIH&JIOB B Pas/MUHBIX YaCcTOTHEIX | Paguonepegaroipe ycTpocTsa B cuctemax paguoceasu; ClI6.: 5
dUAaROTax ST Jlane, 2019 (1)
o Hroro ro pazneny 1 5
Pasgen 2. I'Ipmmnnm DYHKHROEUPOBAHMA pannonepegammux YCTPOIHCTE.
10. T. 3uipanos, [1. A, ®egronun, O, A. Benoycos.
OcobeHROCTH payonepesaT-HIoD | Paponiepeaaroinue yCTpoicTea B cucTemax paguocssasu: CII6.: 6
Pa3/MYUHBIX AHANA30HOE J/HH BO/IH , Tlatb, 2018 (1)
Wroro no pasgeny 2 ; 6

H. B. Boraguu. GCHOBBI pagHOTEXHHKY: Cl'lﬁ.: Jaue, 2007 (2) 6

CxeMOTeXHUKa reHepaTOPOR C
He3aBHCUMBIM BO30y)KIeHHEM

Hroro no pasgeny 3 : 6
Paspen 4. CUHTE3ATOPEI YACTOT. '
B. A. Cunnupin, A. JI. Becenia, M. B. 3y6xkos. TIpamoit tpdposoit

MurerpajibHBIe CUHTE3ATOPLI

cuHTe3aTop curnanos: CIIG.BI'TY "BOEHMEX" um. JI. &, 6
HacToTet Yermeowa, 2011(1) | |
Mroro no pasgeny 4 4

Paspen 5. AsToreneparopei.
B. A, Becenos, 0. C, Unaros, B. B. aspunos. YcrpoiicTBa

BeiGop snemeHTHOM Ga3hi

obpaboTky ¥ MpeofpasoBaHys aHAIOTOBEIX HaTIPKEHH: 6
TPARSMCTOPHAIX TEHEPaTOpoB CII6.5TTY "BOEHMEX" nm. JT. ®. Yerunosa, 2011 (2)
Hroro no paspeny 5 6

Pazgen 6. leneprposanne kosebannit CBY gnanaiona, o
. B.B. CvunpHos, B. TI. Cmosus. Yerpoicrsa CBY 1 anTewHsl: |

CpaBHuTe/IbHLIH aHanu3 CBY- CIT6.BI'TY "BOEHMEX" um. I, ®. Ycrunosa, 2012 (1 - 3) 6
npuGopos D C. Munoeanog, H. IT. Cobenun. Texnuka cRepXBBICOKUX YaACTOT:
i M.: Atomnspfar, 1980 (1)
WToro 1o pasgeny 6 6
Paspen 7. Ynpasmenne xose6aHusiMy rerepaTopon (Mopynanus),
Cpantnrrenisiii asams  suiGop 10. T. 3vipsHog, 1. _A Demoruy, O. A. Benoycos. g
Paguoniepegaroiijye yCTpoiCTea B CucTeMax paguocessu: CII6.: | 7
rAG MORYTURA JMars, 2019 (2) 5

Wrore no pasgeny 7 7
Paspen 8, OcHoBHbIE METOABI NPOEKTHPORAHASA YCTPOHCTE (IOPMHPOBANMS N FeHePHPOBAHNS CHIHANOE,

PazpaboTka KOHCTPYKTOPCKOR JOKYMEHTALME (€ 3MeMeHTaMH
KomreioTepHoe MpoeKTuposanye | KOHCTPYHpoBanus): CII6.BI'TY "BOEHMEX" um. [, . Ycruxosa,

YCTPOHCTE (opMUpOBaHNA U 2002 (1) g
reHEPHPOBARUS CUTHAIOB B. Bassu. CripaBounHK NpoekTHpoBIUKa: M.: Texnocgepa, 2012 (1
-3)
WToro 1o pasgeny 8 6
______________________ Paspen 9. OcoBennocTy 3KCILTyaTanun YCTPOIHCTR [I)O])MHP[?EEHHH H IeHepHPOBAHUS CHIHAJIOE,
Bivsiiie yo1oBUii BHelumed cpesst - B. AL Keproxwnwuit, J1. H. Brisor, A. B, Konbiues. HagéxuoCTh: 6
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Ha 3KCIUTyaTanuio | CHG.BI'TY "BOEHMEX" um, 11, . Yerunoea, 2017 (1)
pagvonepefaOLMx YCTPOiCTE |

Hroro no pasgeny 9

Pazgen 19, Tenpennuu paspurns YCTPoiicTB (hopMupoRanus n TeHepHPOBARHMA CHIHAIOB,
[IyTy coBepIIEHCTBOBAHUS 10. T. 3uipanoe, I1. A, Pegronnn, O, A. Benoycog,
YCTPOHCTB GOpMHpORAHUSA U . Papmronepeaarorye yCTpolicTBa B cucTeMax paanocessu: CII6.:
TE€HEPHPOBAHWA CHTHAJIOR i Jlane, 2019 (1, 2)

Hroro no pasgeny 10
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MpHaowesne 3
- K pafosei Nnporpusme QHCMNIHED]
YCTPOMCTBA COPMUPOBAHH A H TEHEPHPOBAHUA CUTHATIOB

®OH/Ib] OIJEHOYHBIX CPE/ICTB

DOHAE! OLIEHOUHBIX CPEACTE, TTO3BO/ITIOLHE OUEHWUTE Pe3yAbTaThl 00YUeHNs M0 AAaHHON AUCIIUIVIHHEE, BKTHOUAT B cela:

«  BOIPOCHI A7 TeKyLero KOHTPOJIA;

*  BOMNpPOCHI/3a7anHus 1o TeMau [13;

* KOHTpO/kHadA paboTa;

*  BOMPOCH! K AW bepeHIIHPOBAHHOMY 3aYeTy;
* auddepeHnpOBaHHEIN 3aUeT.

Kputepuu oueHHBaHHA

Bonpocst gM TeKylere Kourposisd
1. KakoBO HasHaueHue YCTpoHCTB (JOPMUPOBAHMA H FeHePHPOBAHMA CHIHAN0B
2. K KaxoMy pa3spagy 4aCcTOT OTHOCSTCA MHPHAMETPOBLIE BOJIHbI
3. Kakue mapaMeTphbl paiHOIIepelaTwika OTHOCATCA K PA3PsAy IKCI/TYaTAIMOHHbIX
4, Kakpe mapaMeTpel PajuonepeaTuikKa orpefessioT ero JansHoCTh AeicTBr
5. HasHaueHue reHeparopa ¢ He3aBHCHMBIM Bo30y K geHHeM
6. YTo Aa8T HenuHeHHLIH pexxum paboTE reBepaTopa
7. UT0 IOHUMAETCSA I10) Rarpy30UHLIMI XapaKTePHCTHKAMH MeHepaTopa
8. Hasuauenre Bo30yguTesda B pajuorepedalolieM yCTpoliicTae
9. OcofeHHOCTH CXeM aBTOreHepaToOpoB Ha TPAH3UCTOpax
10. Oco0eHHOCTH TPEXTOYETHOTO aBTOTEHEPATOPa
11, Kax MexaHuueckye Ae(opMaLiiy BAVSIOT Ha yCro#unBOCTS paboTe! reHepaTopa
12. Yeum obecrieuriBaercs pexkum paboTe: asroregeparopa
13. B ueM 3aK/IOYaoTCs 0CoOeHHOCTH reHePHPOBaHKA CUTHa/I0B BEICOKHX TacToT
14. Tlouemy TIpOIETHBIH KJIMCTPOH He Lie1eco0obpa3Ho HCMOAL30BATL B KAUECTBE FeHeparopa
15. UeM OT/IHYAETCS OTPKATENBHbIN KJUCTPOH OT NPONIETHOrO
16. 3a CUeT Uero CYLIeCTBeHHO NOBbIIeHa A(PPeXKTHBHOCT: MarHeTPOHHOQ TeHePaTopa
17. B uem 3aK1104aeTCA XapakTepHas ocofeHHOCT paboTel MarHeTposa
18. 3a cyeT uero NOBENNALTECA 3(hGeKTUBHOCTL NPuBopos Geryiei BoaHb
19. JIaBUBHO-TIPOIETHBI AVOA W €0 NPUHLMN paboTsl
20. B uem acobennocTn guoga I'anna
21. KakuM4 METGAAMY BO3MOXHC YBeJIMYHTh MOUIBOCTE BBIXOZHOIO CHI'Haa lepesaTuiKa
22, B yem 3aKMOUAIOTCA ocobeHHoCTd paboTh! KBapLIEBOTO pe3oHaTopa
23. [is1 ©wero B nepeAaTukKax UCIOAb3YOTCA CHHTE3ATOP! YaCTOThI _
24, Kakue HeAOCTaTKH TIOYNPOBOAHHKOBLIX TIPHECPOB HEOOXOANMO YUNTLIBATE NPY TPOEKTUPOBAHMN NTePeaTUHKOR
25. B KakoM rogy Gbl/la MCIIO/Tb30BaHa PagHOCBA3b BIIEPBLIE MEepeAaTuHKa

Bonpocei/3agauds o Temam 13
1. BeiGop pexxuma pafoTs! reHeparopa
2. Onpepenenrye napaMeTpOB aKTUBHBIX /IEMEHTOB
3. PacueT TpaH3MCTOPHBIX TeHEepaTopoR
4. Pacuet reseparopor CBY
5. PacueT BMITy/TLCHBIX MOAY/IATOPOR

Konrpoapuasn paGora
Pe3yAsTaTs! BLINOMHERH KORTPOMLHOH PaGoTh! OL@HHBAIOTCA NO ueThipex6an/bHOR Hkane («OTAHIHO»,
«XOPOLLO», «YAOBNIETBODUTENLHO U «HEYZOBIETBOPHTEABHO» ).
Konrtponsuas paiora BrIoUaeT B cefd fipa TeOpeTHUECKHX BOTIPOCA U 3afaqy. [Id MosyHeHns OLEeHKR
«YAOBNETROPUTE/HHO» HEOOXOAMMO IUIHOE M TIPaBU/IbHOE PEIeHHE 3aauk M PasBEePHYTHIM OTBET Ha QAUH K3
TEOPETHYECKHX BOTPOCOE. Bosee BEIcoKas O1eHKa (FODMUPYETCS © yUeTOM OTBETOB Ha BTOPOH TEOPETHYECKHH BOTIPOC.
1. Haszauenue B Xn1accHdUKALMA YCTPORCTE HOPMUPOBAHHA ¥ 'eHePHPOBAHUST CHTHA/IOB
2. JInarmazoHe! YacTOT M AJIMH BOJIH
3. TlapameTpbl paAuoIepeAaTHHKd
4. NanHocTh AeHCTBHSA pajuonepeaaTusKa
5. Ha3gaueHse reHeparcpa ¢ He3aBUCHMBIM Bo30yXAeRem
6. JTuHelHbIA 1 He/IMHeHHbIH pexuMbl paGoTe! renepaTopa
7. HarpyzouHble XapakTepUCTHKH FeHEpaTopa
8. Hasuauenwe Bo30ygUTeNd B paguonepesaloleM yeTpoicTee
9. OcobeHHOCTH CReMOTEXHMKY ABTOr€HepaTopoB Ha TPEH3IUCTOpaX
10. OcobeHHOCTH TPEXTOUEUHOr'0 aBTOTEHePaTopa
11. CfecneyeHre yCTOKIMBGCTH DPabOTE TeHepaTopa
12, BriGop perknma paloThbt aBTOreHepaTopa
13, OcobeHHOCTH reHepHPOBAHIY CUTHAMOB BLICOKMX YacTOT
14. ITpunupmn aeRCTBYA U KOHCTPYKLIMA NMPOAETHOTO KMCTROHA
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15. CpaBHenHe 0TpakaTeLHOTO 1 TIPONETHOIO KJIMCTPOHOB

16. MarHeTpoHHBIH reHeparop

17. TIprHUpn AeCTBYS 1 KOHCTDYKLMS MAarHETPOHA

18 IpuHUMN AeHCTBUA 1 KOHCTPYKUMs NpHEOpOs Beryiei BOaHb!
19. JIaByHHO-NIPONETHBE JMOZ, ¥ €00 IIPUENIMTT PabOTEL

20. IMpunupn gedcteus guoga lanHa

21. MeTogpl yBesTueH A MOLUHOCTH BBIXOAHOTO CHIHAMA nepegaTyHKa
22, Vicnofnb3oBaype KBapLeBoro Pe30HaTOpa B aRTOreHepaTopax

23. Tlpusimn AelcTBIA CHHTE3aTOPA YACTOTHI

24, OcoleHHOCTH NPOEKTUPOBAHMS TTePeaTUHKOB Ha TPAHIUCTOPAX
25, TTpuHIMN AefiCTEBA CUCTEMBI (asoRoit aBTOMOACTPONKY UaCTOTE

Bornpocet k Audiepennuposannomy saqery
1. Hasuauesyie yCTPOHCTB (:0PMUDOBAHNS H FCHEPHPOBAHKS CHTHATOR
2. Knaccupuxalya yCTpoicTs hopMuposarus u TeHePHUPOBAHHUSA CHIHAIOB.
3. TIapameTph! M XapaKTEPUCTHMRY YCTPONCTB (OpPMHPOBAHKA ¥ TEHEPHPOBANYS CHIHANOE.
4, BRABI CHTHANOB M AMANa30Hk] HACTOT,
5. [prHUATT PYHKIMOHUPOBAHKS ¥ COCTAB TepeTAOLETC yCTpoHCTBa
6. ['enepaTophl B COCTaBe pagHOTIEPE | OILEro YCTPOICTBaA
7. CHHTe33TOPL! YaCTOT B COCTABE PaAKONepe/alolero yCrpoicTsa
8. YewmiTeny B cOCTaBe paguortepealclero YyCTPOHCTBA
9. Mopembl 4 KofleKH B COCTaBe pajnorepesaloLiero yCTpOHCTBA
10. OcobeBHOCTH IKCIUTaTalMY paadOHePeAIUX YCTPGICTR
11. TurioBast CTPYKTypHas CXeMa pajiHollepeaTunKa AuarasoHa CB.
12. Tunosas cTpykrypHas cxema YKB nepefaTuuka.
13. OxBHBaIEHTHAA CXEMA PEHEPATOPA € HEe3aBHCUMEIM Bo3byKaeHeM.
14, PexuMbl paboTb! resepaTopa ¢ He3aBHCUMEIM BO3GYKIEHUEM.
15. Crioco0b1 NOBLILEHHS MOIYHOCTH BHIXOHOIO CHTHA/A NIePEAATUHKA. YMHOKEHNE YaCTOTL.
16. MeToAblI CHHTe3a YacTaTsl.
17. Knaccudmxanisa CHHTE3aTOPOB YaCTOTEL
18. Lindposoii crHTe3 YaCTOTEL
19. OGecrieyere cTabUIBHOCTH PaBOTE CHHTE3ATOPA YACTOTHI.
20. IMpyruun feiicTeus cuctem GAITY w YATTY,
2. Cxemsl IOCTPOEHHS ABTOTEHEPaTOPOE.
22. EMKOCTHAA ¥ UHYKTHEHAS TPRXTOUKH.
23, YcnoBys BOSHUKHOBEHUS KoneOanuit. CpaBHITeIbHAS OLeHKA CXeM ABTOTEHEPATOPOB.
24. Criocofb! nmuBbIIeHUs CTAaBUNBLHOCTH Y2CTOTE] aBTOreHeparopa.
25. TeHepaTODLI ¥ YCHIMTEMI Ha KNYMCTPOHAX
26. Tpubope! obpatHoli 1 Gerymlei BomHL B CocTase paguonepeaTIKa
27. MarHeTpoHHLIe reHepaTophl.
28. TenepaTopet CBY Ha nonynpoeogHUKOBEIX npubopax,
29. KoucTpykTuBHele ocobenyoct CBU TreHepaTOpuB HA Pa3/IHUHLIX aKTHBHEIX /1€MEHTaXx.
30. OcHOBHLIE METOJIb! IPOEKTHPORAHUA 6/10KOB 1 YCTPOHCTE paguonepeaTuLKa '
31. ®opMupoBaHHe CHTHAJIOR A1 (PasUpPOBAHHBIX AHTEHHBIX PELeTOK 1 NMepejaTunkes Juanaszona CBY.
32. Bugp! MOAYALMM B PANONepe/JaTHHKAX.
33. OpHONOMOCHAs MOZY/ISILKS B PAHOTTEPEATUHKAX,
34. VIMry/IbCHaR MOAY/SILWS B PAAMOIIEPEAATIIKAX.
33. Pa3paboTka NPUHLMNMANbHBIX CXeM YCTPOICTE M PacyeT PeXUMOB AKTHBHBIX 2/1eMEHTOB.
36. Hazexxs0CTh PaguoTIepesiaTuiKoB B PasinuHbIX yC0BUsX (CTAUNOHAPHRIX, MONEBLIX, KopabeAbHbIX 1 APYrux).
37. TloBbllllenye HaJeXXHOCTH NPY SKCIUTYATALHM PaguoTiepe/lalORK YCTPOMCTB ITyTeM Pe3ePBHpPOBaHNA 610K0B. 38.
Tiytu nosenuenust KI1J] paaxorepe/aTanKkos.
39. Obwe cresieHHA 0 NepeaTUMKax UMPPOBOre PaAHOBELAHNS U TEIERUICHHS
40. TengeHIMH Pa3BUTHR YCTPOHCTE HOPMUPOBAHKA H TeHePHMPOBAHUA CHIHAJIOB

Anddepenunposannblii 3auer

Crygenty npeasiaraeTcs Aea TeOpeTUdeckux sonpoca. OTeeT Ha OffHH BONPOC - "YAOBIETBOPHTENLHO", HEMOAHLIH
OTBET Ha /B4 BOTIPOCA - "XOPOIWIO", PasBepHYTLI OTBET HA B4 BOTIPOCA - "OTIMUHO".
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[Tacriopr omya oyenounsx CPeACTR

Pazzen 3. Ocuosoi TEOPHH U

) . Ayanropapie | o | -]
3aHATHA B -] °\_\ é
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31 8 Pazpen 1. OcHoenpie MOHATHA U 7 g Bonpocw pas TEKYLjero
: [OTPeReIeHHS AUCI[ATTHHGL, KOHTpO/IA
Pazgen 2. Ipnununs f B
3 1 6 |bysxunonuposasnns 0414 ol s 10 [POUPOCH! A Tekymero

KOHTPONA

IPOCHI 11 TEKYILEro

3 6  pexumsi paGorer TeHepaTopos ¢ 12 : 6 2 . 4 6 15 RORTDOMN,
HE33BHCHMBIM BO30YKAeHMeMm, ' : Borpocst/saganms rio
....... ma—— e A o mMaM H3
Boripoce! gna TeKyILero
3 6 Pazpen 4. CunTesaropp! vacror. 10 4 4 0 G 10 KOHTpoOng,
KoHTponrHas paGora
Bompocer gas Texynyero
KGHTDOJIS,
3 6 !Pasgen 5. ApToOTeHEpaTaphI. 14 8 4 4 6 10 Bonpocsy/sananis o
................................ TeMaM H3 PU—
Bonpocer ans TEKYLLEero
3 6 Pa3zgen 6. Fenepuposanue 14 8 6 10 KOHTPO/IA,
KoreSannii CBY puanazona. ' Bonpoceizaganus no
vemam 113
Pasgen 7. Ynpaenene Bonpock: gnin tekyiero
3 6 iKoneSaumnamu TeHepaTepos 18 11 6 5 7 15 KORTpOAS,
(Mopynsus), 5 Bonpocti/saganus o
, N Temam [13
Pa3yen 8. Ocuopunie MeTOo/bI
3 | g MPOEKTHDOBAHHA YCTPOIACTR 10 4 4 0 6 10 Bonpocer gns texyiero
topmuapoBanys 1 TeHEPUPOEAHHA KOHTPOJIA
CHIHANOB,
Paspen 9. OcobernocTi
IKCTINyaTaRHH yCTPoiicTs Bormpocer gax Tekyiero
3 6 8 2 2 0 6 10
Popmuposanns n TeHEePUPOBANHS KOHTpons
CHTHA/O0B,
Bonpoce: gaq Texymero
Pasgen 10. Tenpenunu pazeurus KOHTpOUIS,
3 6 ycrpolicrs dopmnpoanrus u 5 2 2 0 3 5 Borpocr k
TeHEePUPOBAHHA CHCHAMN0B. ANG(ePeHIIMPOBAHHOMY.
I 3aueTy
Bcero 3a 6 cemecrp 108 | 51 34 17 57 100 o
Beero oo pnciymange 108 | 51 34 17 57 100
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