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YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

PabGouyasi nporpaMmma IuCUUIIMHBI

NMITYJIbCHAS TEXHUKA
BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»
Yactb 00pa3oBaTebHOI N
Yacrtb, popMupyeMasi y4aCTHUKAMH 00pa30BaTeIbHBIX OTHOII €HHIT
MPOrPaMMBblL:
Ne quCHMIUIMHBI 10 Yy4eOHOM
Ament y y B1.4.01.08
TJIaHy:
TpynoeMKOCTh B 3a4€THBIX
Py 7 cemecTp - 5;
eIMHUIAX:
Yacos (Bcero) no yueoHom
( ) oy y 180 yacos

TJIaHy:
Jlekuuu 7 cemecTp - 16 4acos;
IIpakTHyeckue 3aHATHSA 7 cemecTp - 16 yacos;
JlaGopaTopHble padoThI 7 cemecTp - 32 yaca;
KoncyabTanum 7 cemecTp - 18 yacos;
CamocrosiTesibHasi padoTa 7 cemecTp - 93,2 yaca;

B ToM uncJiie Ha KII/KP 7 cemecTp - 59,7 yaca;
WHas koHTaKkTHasi padoTa 7 cemecTp - 4 yaca;
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NPOI'PAMMY COCTABMUJI:
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ilesb ocBOeHHS TUCHMIIMHBI. COCTOMT B M3Y4YEHHUU (PU3MUYECKMX OCHOB U Pa3sHOBUIHOCTEH
AJIEMEHTOB 3JIEKTPOHHBIX CXEM MMITYJIbCHOW TEXHUKHU, UX MPUHIUIA AEHCTBUS, OCHOBHBIX IApaMETPOB U
XapaKTepUCTHK, 00IaCTU UX IPUMEHEHUS
3agauu AMCHMIIMHBI
- OCBOCHME IPUHIUIIOB ACHCTBHS OCHOBHBIX 3JIEMEHTOB UMITYJIbCHOM TEXHUKH U METOJ1aX
pacyéra uX XapakTEepPUCTHK;
- IpUOOpETEHNE HaBBIKOB pacy€Ta, MOACIMPOBAHUS U HCCIIEI0OBaHNs TapaMETPOB U
XapaKTEPUCTHUK 3JIEMEHTOB UMITYJIbCHON TEXHUKH.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIUIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

KOI{ U HAMMECHOBAaHHUE KOH 1 HAMMECHOBAaHHue gaﬂﬂaHI/IPOBaHHble pe3yabTaThbl 06y‘leﬂl/lﬂ
KOMIICETCHIINH HHAUKATOpA TOCTHKCHUSA
KOMIIETCHIIUHU
[IK-1 Cniocoben N-1nk-1 Ucnonbe3yet SHaTb.
y4acTBOBATh B Cpe/ICTBa aBTOMATH3alUH - HapaMeTphl U XapaKTCPUCTUKHA
MPOEKTUPOBAHUU CXEMOTEXHUYECKOTO npubOpPOB, CXEM H yCTPOUCTB
WHTETPAJIbHBIX CXEM MIPOCKTUPOBAHUS SJICKTPOHHUKH 1 HAHOJJICKTPOHUKH
Pa3IMYHOTO (PYHKIIMOHAIBHOTO
HA3HAYCHMUS;

- 3ppeKTUBHBIC METOIUKH
9KCIIEPUMEHTAILHOTO U TEOPETHUECKOTO
UCCIICIOBAHMSI TAPAMETPOB H
XapaKTePUCTHK MPUOOPOB, CXEM U
YCTPOMCTB 3JICKTPOHUKH U
HAHOXJICKTPOHUKH Pa3THIHOTO
(GYHKIIMOHATLHOTO Ha3HAYEHUSI.

YMETh!
- IPOEKTUPOBATH MPOCTHIE IJIEKTPOHHBIE
CXEMBbI Ha OCHOBE aHaJIOrOBOM 1
u(poBoit AIIEMEHTHON 0a3bl;

- apryMEHTHPOBAHHO BBHIOUPATh U
pean30BbIBaTh Ha MMPAKTUKE

3P PEKTUBHYIO METOIUKY
AKCIIEPUMEHTAJILHOTO UCCIIEI0OBAHUS
apaMeTpoB U XapaKTEPUCTUK MTPUOOPOB,
CXEM U YCTPOMCTB JIEKTPOHUKH U
HAHORJIEKTPOHUKH Pa3IMYHOTO
(YHKIIMOHAJILHOTO Ha3HAYEHUSI.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCA K OCHOBHOM TpodeccrmoHanmbHON  00pa3oBaTelbHON MpOrpamMme
MUKpO2IIeKTpOHUKA U TBEpAOTENbHas dnekTponnka (manee — OIIOII), HampaBneHUS MOATOTOBKH
11.03.04 DnekTpoHMKAa ¥ HAHOMJIEKTPOHMKA, YPOBEHb OOpa3oBaHMs: BhICIIee OOpa3oBaHHE -
OakanaBpuar.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:
- 3HaTh CBOMCTBA MMOJIYITPOBOAHUKOBBIX MATCPUATIOB U HpI/I60p0B Ha UX OCHOBC




- 3HaThb METOJMKH IIPOBEICHUS SKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUM XapaKTEPUCTUK
HOJYIPOBOJHUKOBBIX TPUOOPOB

- 3HaTh METO/BI Pacu€Ta IEKTPUUYECKUX Lenen

- YMETb peIlaTh 3aja4M aHaJIN3a U pacdy€Ta XapaKTEPUCTUK JICKTPUUYECKUX LieTIen

- YMETh HCII0JIb30BaTh OCHOBHBIE MPUEMBI 00paOOTKH U MIPEACTABICHHUS SKCIIEPUMEHTATBHBIX
JAHHBIX

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCHUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
S = | =
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 KiroueBoit pexxum 18 7 3 12 3 - - - - - - - Ilodz0moska K KOHmMPOALHOU padome:
paboThI cXeM Wzyuenne maTepuaios 1o paszaeny Kmouesoit
1.1 | Knroun Ha GUIIONIIPHOM 6 1 4 1 - - - - - - - PEXUM pabOTHI CXeM U MOATOTOBKA K
TPaH3UCTOpE KOHTPOJIBHOII paboTte
1.2 Kuroun Ha mosieBbIx 6 1 4 1 - - - - - - - Iloozomogka K 1adopamoproii pavome: Jns
TPaH3UCTOPAX BBITIOJTHEHUS 33/1aHUH 110 JJaOOpaTopHOi padoTte
1.3 | Jloruueckue >aeMEHTHI 6 1 4 1 - - - - - - - HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
Ha TPaH3HCTOpax 3a71a4M BBITIOJHEHHMS TaOOpaTopHOil paboThI, a
TaK K€ N3yYUTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
paszgene "KiroueBoit pexxuM paboTHI cxem"
Marepuay.
Ilodzomoska Kypcosoit padomul: Kypcopas
pabora npejacTaBieHa B BUE KPYITHOMW 3a1a4u
o yueOHOMY Keicy, OXBaThIBAIOIIEH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB U BBIOOD
BapuaHTa MPOEeKTHOro pemenus. [Ipumep
3a7aHus:
H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[4], c. 20-36
2 TpurrepHslii pexum 8 2 4 2 - - - - - - - Camocmoamenvroe usyuenue
paboTHI cXeM meopemuuecko20 mamepuana: N3yuenue
2.1 | bucrabuibHbIe sYEHKH 2 1 - 1 - - - - - - - JIOTIOJIHUTENBHOTO MaTepuaa o pasjaery
2.2 | Crarnyeckue TpUrrepsl 6 1 4 1 - - - - - - - "TpUTTEpHBIN peXUM pabOTHI cXeM'

Iloozomoeka K KoHmpobHOU pabome:
W3yyenue MarepuaioB 1o paszneny TpurrepHsii
pexuM paboThI CXEM U TTOJITOTOBKA K
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KOHTPOJILHOM padoTe
H3yuenue mamepuanos numepamypHuix
UCHIOYHUKOG:

[4], c. 53-72

bazoBric sieMeHTHI
HUMITYJIbCHBIX CXEM

Camocmosamenbhoe uzyuenue
meopemuuecKozo nwamepuaia. I/I3yqu1/Ie

3.1

Tpurreps! [lImurra

3.2

Talimepsl

N

[EEN

[EEN

3.3

AHaIoroBnIe
KOMIIapaTopbl

JIOTOTHUTENBHOTO MaTepHaia o pa3zieiny
"Ba3oBbIe 7IEMEHTHI UMITYJIBCHBIX CXeM"
Ilodzomoeka Kypcosoit pabomui: Kypcoas
paboTa npeAcTaBiIeHa B BUAE KPYITHOHN 3a1a9u
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapuaHTa IIPOEKTHOTo pemenus. [Ipumep
3aaHuA:

Ilo020mo6Ka K KOHMPOILHOU padome:
W3y4yenue marepuaiio no paszzeny bazosble
3JIEMEHTHI UMITYJILCHBIX CXEM M IIOATOTOBKA K
KOHTPOJILHOH paboTte

Iloozomoeka K nabopamopnoii pavome: J1is
BBITIOJTHEHMS 33/1aHUH 110 Ta00paTopHON padoTte
HEOOX0ANMO MPEIBAPUTEIEHO U3YUHTh TEMY 1
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHOH paboTsl, a
TaK K€ U3YYUTH BOIIPOCHI BAPUAHTOB
00paboTKU Pe3yabTATOB [0 U3yUYEHHOMY B
paszzaene "ba3oBble 3JIEMEHTHI HMITYJILCHBIX
cxeMm" MaTepuaty.

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[1], c. 2-20

MynbTHBHOpaTOpHI

13

[op}

Ilodzomoeka Kypcosoit padomui: Kypcoas

4.1

ABTOTEHEPATOPHI

N

SN

N

4.2

Knymue
MYJIBTHBHOPATOPHI

paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
10 y4eOHOMY KeliCy, OXBaThIBaIOIIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOP
BapUaHTa IPOEKTHOT'O PELICHUS.
Ilo020moeka Kk KOHMPOILHOU padome:
H3yueHne matepualnoB 1o pazaeny
MynbTUBHOPATOPHI M TOATOTOBKA K
KOHTPOJIBHOI! paboTe

Iloozomoeka Kk rabopamopnoii padome: J1nst

6




BBITIOJTHEHUS 33/1aHUH 110 JTaOOpaTopHO padore
HEOOX0AMMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3a71a4M BBITIOJHEHHMS JTAOOpaToOpHOl paboThl, a
TaK K€ NU3y4UTh BOIMPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszene "MynbTHBHOPATOPH" MaTepray.
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MPOEKT BBITIOJIHACTCS [0 HHANBUAYATbHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIE ITOKa3aTesn paboThl
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
peuienue. KypcoBoii npoekT npenycmarpuBaeT
TOSAACHUTEJIbHYIO 3aIIUCKY C pacucTaMu U
rpadu4ecKyIo 4acTsb.

H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOG:

[2], c. 71-89

5 Pabora ximoga Ha 15 CamocmosamensbHoe usyuenue
AKTUBHYIO Harpy3Ky meopemuyeckozo mamepuana: VI3yienue
5.1 I'eneparops! uHEHHO 6 JIOTIONTHUTEIHHOTO MaTepralia 1o pa3aery
WU3MEHSIOIIErocs "PaboTa KiTfo4a Ha 3HAYUTENBHYIO HATPy3Ky"
HaNpsDKEHUs Ilo0z0mogKka K KOHMPOILHOU padome:
5.2 Pabota kmoua Ha 7 N3ydenne matepuanoB mo pazaeny Pabora
HUHAYKTUBHYIO KJTIFOYa Ha 3HAYUTEIbHYIO Harpy3Ky U
Harpy3Ky MIOJITOTOBKA K KOHTPOJIBHOI paboTte
5.3 [MpuaIMn paboTs 2 Iloozomoeka Kk 1adopamopnoii pavome: J1ns
HMITYJIECHBIX BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
WUCTOYHUKOB IUTAHUS HEO0XOIUMO TIPEABAPUTEIHFHO U3YyIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS TA00paTOpHOU paboTHI, a
TaK kK€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paszaene "PaboTa KiIr0oUa Ha 3HAYUTEIHEHYIO
Harpy3ky'" Martepuainy.
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:
[4], c. 37-52
6 Hudpossie 2 Iloozomoexa Kk mexkyuiemy KOHmMPOJI0:
npeoOpa3oBaTenu [ToBTOpeHne MaTepuana 1Mo pasaeiny
HaIpsHKEHUs "[{udpoBsie mpeobdpazoBaTeay HAPsHKEHUS "

7




6.1 Hudpo-ananorossie 1 1 - - - - - - Camocmoamenvnoe uzyuenue
npeoOpa3oBaTesn meopemuueckozo mamepuana: Visyaenue
6.2 | AmnanoroBo-uudpoBsie 1 1 - - - - - - JIOTIOJIHUTEIBHOTO MaTepuaa o pasjery
npeoOpa3oBaTeu "ITudpoBsre mpeoOpazoBaTey HANPSKEHUS "
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[3], c. 80-94
OK3aMeH 36.0 - - - - 0.5 - 33.5
Kypcogast pabora (KP) 80.0 - - - 16 0.3 59.7 -
Bcero 3a cemecTp 180.0 16 32 16 16 0.8 59.7 335
Hroro 3a cemecTp 180.0 16 32 16 18 4 0.8 93.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuyeckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrosrtenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymmii KoHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Knrouesou pexcum pabomoi cxem

1.1. Kittoun Ha OMIIOJIIPHOM TPaH3UCTOPE

PesuctuBnas Harpyska. Crartudeckuil pexuM paOoTel. Bxopnas, BeIxoJqHas, nepenaToyHas
XapaKTepUCTUKHA. YpoBHHU Jormdeckoro O m jormyeckod 1. Tok, moTpeOnsieMblii cXeMOW OT
UCTOYHUKA UTaHus. [lepexoqHble MpoLecchl B KII0Ue Ha OUITOJIIPHOM TPaH3UCTOpE MpHU paboTe Ha
AKTHBHO — €MKOCTHYIO Harpy3ky. Pacuér BpeMeHu 3a/1epKKH, BPEMEHHU BKIIFOUEHHS U BBIKJIFOUCHHUS
KJIIO4a..

1.2. Kirouun Ha nojeBbIX TPaH3UCTOPAX

OcobenHoctn paboThl KItOYe Ha mojeBoM Tpanzucrope, Ha KMOII TpaH3ucTopax.
Cratuueckuil pexxuM paboThl. BxoaHas, BbIXOJHAs, NEpeAaTOyHas XapaKTEPUCTUKU. YPOBHHU
aoruyeckoro 0 u sorndeckoit 1. Tok, moTpeOasieMblil CXeMO# OT HCTOYHHUKA TUTAHUS. .

1.3. Jlormueckue 37€MEHTHI Ha TPaH3UCTOPaX
Oco0ennoctu padotel TTJI 1 KMOII noruueckux snemMeHTOB. CTaTUYECKUN PEXUM PabOTHI.
BxopHas, BEIXOHAS, IEpeIaTOYHAS XapaKTEePUCTUKH. Y pOBHU Jorudeckoro 0 u Tormyeckoii 1..

2. Tpuzzepnulil pexcum pabomol cxem

2.1. bucraOunbHbIe TUCHKU

bucrabunbHas sueiika Ha OumossapHbIX Tpan3ucropax, Ha MOIIL, u KMOII- Tpan3ucropax.
OcoOenHocTH 0O€cIIeYeH s CTATUYECKOTO peXrMa U yIpaBlieHue siueiikoil. bucrabuibHas sueii-ka
Ha sornueckoMm anemente TTJI, na JI9 KMOIIL OcoGeHHOCTH OOecnie4eHne CTaTUYECKOro pe-
KuMma. YmpaBiueHue —suelkod. bucrabunbHas gueiika Ha  ONEPAllMOHHOM  YCHIIMTEJE.
[TonoxxurenbHast 0OpaTHas CBSI3b U yIIPABIEHUE COCTOSHUEM.

2.2. CTaTHuecKue TpUITepsl
ba3oBble NpPUHLMIIBI TOCTPOEHUS CHUHXPOHHBIX M ACHUHXPOHHBIX Tpurrepos. Tabmuia
VCTUHHOCTHU. ba3oBple MPUHIIUIIBI IOCTPOEHUS CUETYUKOB Ha OCHOBE CUETHBIX TPUITEPOB..

3. bazosvle s1emenmbl UMNYIIbCHbLIX CXeM

3.1. Tpurreps! [lImurra
Tpurrep lImurra Ha JID KMOIL, TTJI, onepaunonHsix ycunutensx. OyHKINOHUPOBAHUE.
Ilepenaroynas XapakKTEpUCTHUKA..

3.2. Taitmepsbl
Muxkpocxemsl TaiimepoB JID KMOII, TTJI. HazHaueHue OCHOBHBIX BBIBOAOB. BHYTpeHHs
CTpYKTypa. OyHKIIMOHUPOBAHMUE. .

3.3. AHaj0roBbI€ KOMIIAPaTOPBI
MHuKpoCcXeMBbl aHAJIOTOBBIX KOMITapatopoB. [IpuHIMT paboThl 1 Ha3HAYEHHUE.

4. Myromusubpamopui

4.1. ABTOreHeparopsl
MynetuBubparopsr Ha JID TTJI, wa JI9 KMOII ¢ omHoit u ¢ AByMs BpeMs3adarolIMMH
emkoctsamu. [lepexomgnsie mportecchl. Pacuér mepuona konebanuii. OCOOEHHOCTH TOCTPOCHUS U
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(YHKIMOHUPOBAHUS MYJIBTUBHOPATOPOB Ha JUCKPETHBIX 3JEMEHTaX, ONEepallMOHHOM YCHIIUTEIE,
Ha mukpocxeme 1006BU1..

4.2. Knymue MyabTUBHOPaTOPHI

Knymme mynstuBubOpatopsl Ha JID TTJI, ma JID KMOII. ObGecnieduenne XAymiero pexuma,
3aIyCK, IIEPEXOJHBIE IPOLECCHl, PACYET JUIMTEIBHOCTH TIE€HEPUPYEMOro umiyibca. Kuaymumid
MynpTUBUOpaTop Ha OV, Ha NUCKPETHBIX 3JIeMeHTaxX, Ha TaiiMepe. OOecreyeHue >KIYILIETO
peXHUMa, 3aIyCK, IEPEXOAHbIE IPOLECCHI, IITUTEIBHOCTh TEHEPUPYEMOT0 UMITYJIbCA. .

5. Paboma xnoua Ha akmusHyo HAZPY3KY

5.1. 'enepaTophbl JIMHEMHO M3MEHSIOMIETOCS HAPSIKEHUS
I'eneparop nuneliHo-u3MeHstonierocss HanpsbkeHus (I'JIMH). Kosddunuent nenuHeiHOCTH
nwibl. Koaddumment nucnonp3oBanus HAMPsHKEHUS KCTOYHUKA MATAHUS. .

5.2. PabGoTa ki1t04a Ha UHIYKTUBHYIO HAarpy3Ky
Oco0OeHHOCTH TpPUMEHEHUs KIIoYel Ha aKTUBHYIO-MHAYKTHBHYIK Harpy3ky. Cxembl BbIBOAA
SHEPruyu U3 UHAYKTUBHOCTH. .

5.3. [IpunHIMI paboTHl UMITYJIECHBIX UCTOYHUKOB ITUTAHUS
[IpyHUUMIIBI  TIOCTPOEHUS MOHMKAMOIIMX W MOBBILIAKIIKUX HANPSKEHUE HMMIYJIbCHBIX
UCTOYHUKOB ntuTanus. [Ipuniun padots! kiroya ¢ [IIMM perynstopom..

6. llud)poeble npeo6pa306ameﬂu HANPAHCEHUA

6.1. udpo-ananoroseie mpeodpazoBaTesn
[TpyHIMIIBI TOCTPOEHUS K OCHOBHBIE XaPaKTEPUCTUKH.

6.2. AHanoroBo-1¢ppoBbie Npeodpa3oBaTean
HNmnynbcHple mpeoOpa3oBarend U NpeoOpa3oBaTe C HEMOCPEICTBEHHBIM CPAaBHEHUEM
BCJIMYHNH.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. Teopetuueckuii pacuet u moaenuposanue ['JIMH, monenupoBanue paboThl TpaH3UCTOPA
Ha aKTUBHO-MHIYKTHBHYIO Harpy3Ky;
2. TeopeTnueckuii pacueT U Mojenupoanue Tpurrepos llImuara;
3. Teopetnueckuii pacueT U MOJEIUPOBAHHE MYIbTUBHOPATOPOB;
4. Pacuer u MofienMpoBaHNEe OMCTAOMIHHBIX CUCTEMBI,
5. Pacuer u mozenupoBaHue kiatoueld Ha ounonsapasix 1 M/IIT Tpan3ucropax.

3.4. TeMbl 1a00paTOPHBIX padoT
1. Pa6ora KMOII TpaH3UCTOPHBIX KJIOUEl Ha eMKOCTHYIO Harpy3ky (CraTtudeckuil u
JUHAMAYECKUNA PEXUMBI paboThI);
2. MynbTUBHOPATOPHI;
3. I'eHepatopsl JIMHEHHO U3MEHSIOUIETOCS HATIPSKECHMUS],
4. Tpurrepsr;
5. TTJI noruueckue neMeHTs! (CTaTHYeCKUN U TUHAMUYECKUNA PEXUMBI paboThl);
6. PaGoTa OUITONISIPHBIX TPAH3UCTOPHBIX KITFOUEH Ha eMKOCTHYIO Harpy3ky (Cratndeckuii u
JUHAMAYECKUNA PEXUMBI paboThI);
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7. Pabota kiroua Ha aKTUBHO-WHAYKTHBHYIO Harpys3Ky;
8. Cratnueckuii pe:KUM KITI04a Ha OUTIOJISIPHOM TPAH3UCTOPE.

3.5 KoncyabTanum

arONE

=

Ay()umoprle KOHCYyTbmauuu no Kypcoeomy npoeKmV/pa60me (KHP)

KoHcynpTanuu HampaBieHbl Ha BBINOJIHCHHE pa3JelIoB KYpPCOBOTO IMPOEKTa IO
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarens). B pamMkax 4YacoB Ha TpPYNIOBBIE
KOHCYJIbTAIlMK Pa30MparoTcs HauboJiee BaKHBIC YaCTH pacCYETHBIX 3aJaHHil pasjesa
"MynbTuBHOpaTOpHI"

I'pynnosvie koncyromayuu no pazoenam oucyuniunst (I'K)

OO6cyxneHre MaTepuanoB o keicam pasaena "KinroueBo pesxuM paboThel cxeM"
OO6cyxaeHre MaTepualoB 1Mo kKeiicam pasjaena "TpurrepHslii pesxkuM paboThl cxem"
OO6cyxneHnre MaTepualioB 1o Keiicam pasjena "ba3oBbie 2J1eMeHThl UMITYJILCHBIX cxeM"
OO6cyxeHre MaTepuaioB Mo Keiicam pasaena "MynbTUBHOpaTOpHI”
OOcyxnenue MaTepualioB IO Kedcam paszfena "Pabora Kkiroya Ha 3HAUYUTEITBHYIO
Harpysky"

Hnousuodyanvhvie Koncyiomayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynpranuu npoBosrcs no pazaeny "KimtoueBoii pesxxum paboTsl cxem”
Koncynpranum nposojsarcs no paszaeny "MynabTuBuOpaTops!”
Texywuii koumpons (TK)

KoHcynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBUIYATLHOTO 3aaHMsl ISl BBIIOJIHEHUS
KOHTPOJIBbHBIX MEPONIPUATHIl 110 paszaeny "KiroueBoit pesxum paboThl cxem"
KoHncynpranum HanpaBiaeHbl Ha NOJYy4YE€HUE MHAWBUIYABHOTO 3aaHMsl ISl BBIIOJIHEHUS
KOHTPOJIBbHBIX MEPOTIPUATHI 110 pazaeny "TpurrepHslii pexxum padoTsl cxem"
KoHcynpranum HamnpaBieHbl Ha NOJy4YE€HUE MHAWBUYATBHOTO 3aJaHMsl ISl BBIMOJIHEHUS
KOHTPOJIBHBIX MEPOIIPUATUI TTO pa3zeny "ba3zoBble 371eMEHThI UMITYJIbCHBIX CXeM"
KoHcynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBUYATbHOTO 3aJaHMsl ISl BBIMOJIHEHUS
KOHTPOJIbHBIX MEPONpUATHIA 1o pazaeny "MynabTuBuOpaTops”

KoHncynpranum HanpaBieHbl Ha MOJyYE€HUE UHAMBHUIYAJIbHOTO 3a/laHus Ul BBITIOJIHEHUS
KOHTPOJBHBIX MEPOTIPUATHH 10 pazaeny "PaboTa kiroya Ha 3HAYUTETHHYIO Harpy3Ky"
KoHcynpranum HanpaBieHbl Ha NOJy4YE€HUE MHAWBHUIYATbHOTO 3aJaHMsl ISl BBIMOIHEHUS
KOHTPOJIbHBIX MeponpusaTHii o pazaeny "Lludpossie npeodpa3oBaTenu HaNpsHKEHUS "

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

7 Cemectp
Kypcogas padota (KP)
Temsl:
- CuHTe3 PYHKIIMOHAIBHON CXeMbI F'eHepaTopa MPSIMOYTOJIBHBIX UMITYJIECOB C 3a/IaHHBIMH
napaMeTpamu
I'paduk BbINOJHEHHS KYPCOBOIO IIPOEKTA
Henens 1-4 5-8 9-10 |11-12|13-14 | 3auerHas
Pasgen 1,6 2,3,5,12,3,5 |2,3,4, | 4,5, 6 | 3amura
KypCOBOTO 6 6 5,6 KypCOBOTO
MIPOEKTa MIPOCKTA
O0wvem 10 20 20 35 15 -
paznena, %
Beimonaennsni | 10 30 50 85 100 -
00BbeM
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HapacTaoIUM
uTorom, %

Howmep paszpnena

Pazgen KYPCOBOI'O ITPOCKTA

1

ITouck n HN3YUCHUC JIUTCPATYPHBIX KCTOYHHUKOB I10 TEME

2

Ha ocnose JIMTCPATYPHBIX JAHHBIX CPABHCHHUC U BBI60p OIITUMAJIBHOI'O
BapHaHTa pCUICHUA

Onucanne paboThl QYHKIIMOHAIBLHBIX OJIOKOB M UX PacyeT

CornacoBanue 6JIOKOB MEXy COOOM

HpOBe,Z[GHI/Ie pPacu€TOB U MOACIIUPOBAHNC

[epR &2 R E R N ]

Hanncanue nosCHUTEIBHON 3alIMCKU U IPENOCTABICHUE €€ Ha IIPOBEPKY
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena O1leHOYHOE CPEeSICTBO
3arutaHUpPOBAHHbBIC PE3YJIBTATHI OOYUYECHHS IO TUCHUTLIINHE Konpr JTUCLUTLIUHEI (B (TN ¥ HAUMEHOBAHUE)
(B COOTBETCTBUH C pa3aeiioM 1) WHMKATOPOB | COOTBETCTBUU C 11.3.1)
1]2]3[4]5]6
3HaTth:
3¢ (HeKTHBHBIE METOIMKHU IKCIIEPUMEHTATBHOTO U KonTponbras padborta/KiroueBoii
TEOPETUUYECKOr0 UCCIIEIOBAaHUS MTapaMEeTPOB U XapaKTEPUCTUK pPEXUM pabOThI AIIEKTPOHHBIX CXEM
pUOOPOB, CXEM M YCTPONCTB IEKTPOHUKH M HAHOAIEKTPOHUKHU
PHOOPOB, yerp p p JlaboparopHas
pa3nM4HOro (PYHKIIMOHATHHOTO HAa3HAYCHUS
pabota/MynbTUBUOPATOPHI
V-1 + + Jlaboparopuas pabota/PaboTa kiroua
-1kt
HA aKTUBHO-UHIYKTUBHYIO U aKTUBHO-
€MKOCTHYIO Harpy3Ky
JlabopaTtopHnas pabora/Tpurrepbl
Konrtponsnas padora/Tpurrepst u
MYJIBTUBUOPATOPHI
napameTphbl U XapaKTEPUCTHKU MTPUOOPOB, CXEM U YCTPOICTB JlaGopatopHast pabota/"bunonspHsie
ANEKTPOHUKHU M HAHODJIEKTPOHUKH PA3TUIHOTO Kioun"
KIIMOHAJIHHOTO Ha3HAYCHUS .
byHxn KonTponbnas pabota/KnroueBoit
peXUM pabOThI DIIEKTPOHHBIX CXEM
JlabopaTtopHnast pabota/"Jloruueckue
N-1nk-1 + + aneMmeHThl Ha KMOII - Tpan3ucropax”
JlabopaTtopHnast pabota/PaboTa kiroda
Ha aKTUBHO-UHIYKTUBHYIO U aKTUBHO-
€MKOCTHYIO Harpy3Ky
JlaGopatopHnas paborta/TpaH3uctopHo-
TPaH3UCTOPHAsSI JIOTHKA
YMersb:
apryMEeHTHPOBAHHO BBIOMPATH U PEATM30BBIBATH HA IPAKTHKE \ N-1nk1 ] ] \ + \ ] ] ] JlaboparopHas padota/"bunonspueie
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3¢ (HEeKTUBHYIO METOIUKY IKCIIEPUMEHTATBHOIO UCCIICOBAHMUS
[IapaMeTPOB U XapaKTEPUCTUK MPUOOPOB, CXEM U YCTPOUCTB
ANEKTPOHUKHU M HAHORJIEKTPOHUKH PA3IUYHOTO
(GYHKIMOHATIBLHOTO HA3HAYCHUS

Kiroyn"”

Jlaboparopuas pabota/"Jlorudeckue
snemenTsl HAa KMOIT - Tpan3uctopax”

JlaboparopHnas pabota/PaboTa kiroua
Ha aKTUBHO-MHIYKTHBHYIO U aKTHBHO-
EMKOCTHYIO Harpy3Ky

JlabopaTtopHnast pabora/Tpan3ucTopHo-
TPaH3UCTOPHAS JIOTUKA

JlabopaTtopHnas pabora/Tpurrepbl

IIPOEKTUPOBATh MIPOCTHIE FIEKTPOHHBIE CXEMbI HA OCHOBE
aHaAJIOrOBOM U U(POBOM IIEMEHTHON a3kl

N-1nk-1

JlaGopatopHas
pabota/MynbTHBUOPATOPHI
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

®dopma peanmsaiuu: Jlonmyck k 1abopaTopHoil paboTe
1. "bunonsipasie karoun" (Jlaboparopuas padota)
2. "Jlormueckue anemeHTsl HAa KMOII - Tpan3uctopax" (JlabopatopHas pabora)
3. MynbstuBubpatops! (Jlaboparopnas pabota)
4. PaboTa kiitoua Ha aKTUBHO-UHAYKTUBHYIO U aKTUBHO-EMKOCTHYIO Harpy3Ky (JlaboparopHnas
pabora)
5. Tpan3ucropHo-TpaH3ucTopHas joruka (JlaboparopHas padora)
6. Tpurreps (JJabopatopHas pabora)

dopma peanuzanuu: [TuceMenHas padota
1. KittoueBoii pesxxum paboThl 2IeKTpoHHBIX cxeM (KoHTposbsHas pabora)
2. Tpurrepsl u MmynsTuBUOpaTopsl (KoHTpoasHas pabora)

bamibHO-peHTUHTOBasE CTPYKTYpa AUCLUILIIMHBI SBJISETCS NPUIOKEHUEM A.
banmnbHO-pedTHHTOBAs CTPYKTYpa KypCcOBOil pabOThI SABIIETCS MpUiiokeHueM b.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE
Oxzamen (Cemecmp Ne7)

Kypcosas paboma (KP) (Cemecmp Ne7)

B numnioMm BBICTaBIsE€TCA OLIEHKA 3a 7 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. ABepueHkoB, O. E. YuebHoe nmocobue no kypcam "VmMiynbcHas 31eKTpoHHast TEXHUKA" 1
"PacdeT yCTpOMCTB U CUCTEM aBTOMATHKHU'": MICTOUHMKY NMUTAaHUS PaIuO3JIEKTPOHHON anmaparypbl
/ O. E. ABepuenkos ; Pen. M. b. Jlelitman ; Mock. sHepr. uH-T (MDOU) . — 1979 . — 58 c.;

2. bpammep, 10. A. UmnynbcHas TeXHUKA : yUeOHUK Ui 00pa30BaTeNbHBIX YUPEKACHUH CPETHEro
npodeccuonansHoro oopazosanus / FO. A. bpammep, U. H. [Tamyk . — M. : ®opym : UHOPA-M,
2011 . - 208 c. — (IIpodeccuonansHoe obpazoBanue) . - ISBN 5-8199-0152-5 .;

3. B. A. lllynsrun- "[IpoekTrpoBaHie UMITYJIbCHBIX U IIUGPOBBIX YCTPOUCTB HA MHTETPAJIbHBIX
norudeckux cxemax', MznarenbctBo: "CeBepHblil (ApkTHdeckuil) penepanbHblii YHUBEPCUTET
(CADVY)", Apxanrenbck, 2015 - (95 ¢.)

https://biblioclub.ru/index.php?page=book&id=436439;

4. A. B. Kpagern- "CxeMOTeXHHKa aHATIOTOBBIX AJIEKTPOHHBIX YCTPOUCTB: Yy4eOHOE MOCOOHE 1Mo
Kkypcy", U3natensctBo: "FOxHbIi denepanbublii yHUBepcuTet", PocroB-Ha-Jlony, Taranpor, 2018 -
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(185 ¢.)

https://biblioclub.ru/index.php?page=book&id=499730.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHoOe ofecrneyeHue:

1. Micro-Cap;
2. Libre Office;
3. OC Linux.

5.3 UnTepHeT-pecypchl, BKJIKWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIHOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 6u0JM0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun noMeleHus

Homep aynuropun,
HaHMeHOBaHHe

OcHamenue

Y4eOHbIC ayAUTOPHH IS
MIPOBEICHHUS
JIEKIIMOHHBIX 3aHATUH U
TEKYIIEr0 KOHTPOJIS

K-102a, YueOHnas aynutopus

napra, CTyJq, JOCKa MeJIoBasi, HOyTOYK,
KOHAHMIIMOHED, TEIEBU30D

K-102, YyeOnas aynuropus

napra, CTyJq, JocKa MeJIoBasi, HOyTOYK,
KOHAMIIMOHED, TEIEBU30D

Y4eOHble ayAUTOPHH IS
MIPOBEACHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

K-105/1, KomnbroTepHbIit
KJ1acc

CTOJI, CTOJI JJI1 OPITEXHUKH, CTOJ
KOMIIBIOTEPHBIH, CTYJI, 10CKa
MEJI0Basi, MyJIbTUMEIUHHBIN

IIPOEKTOP, KOMIIBIOTED
IIEPCOHAJIBHBIN, KOHIAUIMOHED

K-105/2, KomnbroTepHblit
KJ1acc

CTOJI IIPENOAABaTENs, CTOMI
KOMIIBIOTEPHBIH, CTYJI, JOCKA
MEJIOBasl, KOHAULIMOHED

VY4eOHble ayAUTOpUH IS
MIPOBEACHUS
1ab0paTOPHBIX 3aHATUI

K-104, Yuebnas nadoparopus
1o Kypcam: «CXeMOTEXHUKay,
«MIMmynbCHaAs TEXHUKA,
«JIEMEHTBI NHTETPAJIbHBIX
CXeM»

CTOJI TIPEToiaBaTes, CTyJI, mKad s
JIOKYMEHTOB, IIKaQ JUIsl XpaHCHHUSI
UHBEHTAps, JOCKa MEJIOBasi, yKa3Ka,
obopynoBaHue yuebHoe,
KOHJUIIMOHED, CTEH T 1a00paTOPHBIii,
CTEeH]| YUeOHBIN

VY4eOHble ayAUTOpUH IS

K-102a, YuyeOHnas aynutopus

napra, CTyJq, JocKa MeJIoBasi, HOyTOYK,

[IPOBEACHUSA KOHJIULIMOHED, TEIEBU30D
IIPOMEKYTOUHON K-102, YuyeOnas aynuropus | mapra, CTyJ, JOCKa MEJIOBast, HOYTOYK,
aTTecTaluu KOHJIULIMOHED, TEIEBU30D
[Tomernienus njs HTB-302, YutanbHbli 3a1 CTYJ1, CTOJI MTUCbMEHHBIM,
CaMOCTOSATEIILHOU otzena 00cIyKUBaHUs KOMIIBIOTEPHAs CETh C BBIXOJOM B
paboThI yueOHOMI JuTepaTypoin HHTepHeT, KOMIIBIOTED

TIEPCOHAIIbHBIN

K-105/1, KomnbrotepHsIit
Ki1acce

CTOJI, CTOJI JUIsl OPTTEXHUKH, CTOJ
KOMIBIOTEPHBIH, CTYJI, JOCKA
MEJIOBasl, MYJIbTUMEIUMHBIN

MPOEKTOP, KOMIIBIOTEP
MEPCOHAJIBbHBINA, KOHAUIMOHED

K-105/2, KomnbrorepHblit
KJIacC

CTOJI Ip€ogaBaTeisa, CTOJI
KOMHLmTCpHLIﬁ, CTYJI, 1OCKa
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MeJIOBasi, KOHIUITMOHED

ITomentenus mis
KOHCYJIbTUPOBAHHS

K-102a, YyeOnas ayauropus

napra, CTyJ, J0CKa MeJloBasi, HOyTOYK,
KOHJULIMOHED, TEICBU30D

K-102, YueOnas ayauropus

napra, CTyJ, J0CKa MeJloBasi, HOyTOYK,
KOHAMIIMOHED, TEIEBU30D

K-109/2, Kabuner
coTpyaHukoB kad. "OuH"

CTOJ, CTYI, IKa( I JOKYMEHTOB,
mkad A XpaHEeHUs] HHBEHTaps, CTOJI
MMCbMEHHBIN, AUIJIOMHBIE U
KypCOBbI€ pabOThI CTYJIEHTOB

[Tomewmenus s
XpaHeHus: 000pyI0BaHUS
1 y4eOHOT'O MHBEHTaPS

K-115, Cxnan kad. "DuH"

CTeJlIaXK, THBEHTaph y4eOHbIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HMHYJIBCHBJI TCXHHUKA

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:
"bunonspusie knroun" (JlabopatopHas padora)
"Jlornueckue snemenTsl Ha KMOII - Tpan3uctopax" (Jlabopatopuas pabora)
Tpan3ucropHo-TpaH3ucTopHas Jioruka (Jlaboparopnas padora)
Pabora xiitoua Ha aKTUBHO-MHIYKTUBHYIO U aKTUBHO-€MKOCTHYIO Harpy3ky (JIaboparopHas

KM-1
KM-2
KM-3
KM-4

KM-5
KM-6
KM-7
KM-8

pabora)

MynbsTuBubparops! (Jlaboparopnas padota)

Tpurreps (JlaboparopHas padora)

KiroueBoii pesxum paboTsl 31ekTpoHHBIX cxeM (KonTponbsHas pabora)
Tpurreps! u mynbTuBUOpaTopsl (KonTponbhuas paboTa)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paszen KM: 1 2 3 4 5 6 7 8
paznena JUCUHUTIIIUHBI Henens 3 5 7 9 12 14 5 12
KM:
1 KiroueBoii pexxum paboThl cxem
11 Kntoun Ha GunosisipHoM + + + + +
TPaH3HUCTOPE
19 Knroun Ha noneBbIx + + + + +
TpaH3HCTOpax
13 Jloruueckue 31eMEeHTHI Ha + + + + +
TpaH3HCTOpax
2 TpurrepHsiii pesxuM paboThI
CXEM
2.1 bucrabunbHble sueiiku + + + + +
2.2 Cratudeckue TpUurrepbl + + + + +
3 bazoBbIe 351eMEHTHI UMITYJTHCHBIX
cXeM
3.1 Tpurreps! llImMutTa + + + + +
3.2 Taiimepsl + + + + +
3.3 AHAIIOTOBBIE KOMITAPATOPHI + + + + +
4 MynsTUBHOpaTOpPBI
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4.1 ABTOr€HepaTopsl +
4.2 Kuymue MynbTUBUOPATOPHI +
5 Pabora kit0ya Ha aKTUBHYIO
Harpy3Ky
51 I'enepaTopsl TUHEITHO + + + + +
' M3MEHSIOIIErocsl HaupsKEHUs
59 Pabora kitoya Ha UHIYKTUBHYIO + + + + +
' HarpysKy
53 [Tpuntun paboThl UMITYJIBCHBIX + + + + +
' MCTOYHUKOB MUTAHUS
6 Hudpossie mpeodpazoBaTenn
HANPSDKEHUS
6.1 Hudpo-ananorossie N
' npeoOpaszoBarenu
6.2 AHaI0roBO-1IM(PPOBEIC +
' npeobpazoBarenu
Bec KM, %: | 10 10 10 10 10 10 20 20
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

HMHYJIBCHBJI TCXHHUKA

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

IlepeyeHb KOHTPOJIbHBIX MepPONPHUATHII TEKYIEro KOHTPOJS YCHeBaeMOCTH MO KYpCOBOW
padore:

KM-1 CocraBnenue npuHIUIHATBHON OJ0K U BBIOOD JIIEMEHTHOM 0a3bl

KM-2 BsiOop cxeMbl 331al01Iero 4acTOTy MyJIbTUBUOpaTOpa (pacyeT U MOJICTUPOBAHHE )

KM-3 BsiOop cxembl 33Jar0IIero UIUTeILHOCTh OJTHOBUOpaTOpa (pacder U MOJISITHPOBAHIC)
KM-4 Bsi0op BEIXOAHOTO yCUIUTENS (pacyeT U MOJIEIHUPOBAHUE)

KM-5 Bgi0op cxembl CTaOMIM3UPOBAHHOTO UCTOYHHUKA TUTAHUS

KM-6 Co3znanmne QpyHKIIMOHAIBHON MOJIENIN YCTPONUCTBA LEIUKOM

Buja npomexyrounoii arrectanmu — 3amura KP.

Munexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paznen xypcoBoro KM: 1 2 3 4 5 6
pasnena MIPOEKTa/KypcoBON pabOThI Henens 4 8 10 12 12 14
KM:
1 ITonck 1 U3yYeHHE TIMTEPATYPHBIX HCTOYHUKOB |
10 TEMe
5 Ha ocHOBe nuTepaTypHbIX JaHHBIX CpaBHEHUE + + + +
¥ BBIOOP ONTHMAIBHOTO BapHaHTa PEIICHUS
3 Onwucanue paboTsl GYHKIMOHATIBHBIX OJIOKOB U + + + +
UX pacyer
4 CornacoBanue OJIOKOB MeX1y cOO0H + +
5 IIpoBeneHne pacyeToB U MOJEIUPOBAHUE + + + + +
6 Hanncanue nossCHUTENBHON 3alMCKU U + + + + + +
IPEJOCTaBIICHUE €€ Ha IPOBEPKY
Bec KM, %: | 10 | 20 20 | 20 15 15
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