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1. HEJM U 3AJAYM JUCLHUANJINHBI

1.1. Ilesiu AUCHMILUIMHBI: OBJIAJIETh COBPEMEHHBIMU 3HAHUSIMUA B 00JIACTH TO-
CTPOCHHUSI M HCIOJIb30BaHUS MaTeMaTtudeckux wmojaened (MM) TexHOJIOrHYecKux
MIPOIIECCOB CO3/IaHMsI TTOJYITPOBOTHUKOBBIX MTPHUOOPOB M MHTETPATBHBIX MUKPOCXEM
(MMC), HeoOXoquMbIMU OYAYIIAM CHEITUATICTaM JIJIsl YCIICITHON paboThl TEXHOIO-
ramMu U pa3paboTINKaMu Ha TIPOU3BOJICTBE.

1.2. 3apaun ocBOeHMS TMCUMILIMHBI. (POPMUPOBAHUE Y CTYJIEHTOB TEOPETHU-
YECKUX M MPAKTUYECKUX 3HAHUU O MATEMaTHYECKUX MOJIEISX MOTYNPOBOIHUKOBBIX
npu6opoB u 3neMeHToB UMC, Hcnoab3yeMbIX JUTsl U3y4eHHs] (PU3MUECKHUX MPOIIECCOB
B IOJYIIPOBOJIHUKOBBIX CTPYKTYypax, pacieTa MX OCHOBHBIX XapaKTEPUCTHUK U Tapa-
MeTpoB, MM moJiynipOBOJTHUKOBBIX MPUOOpoB U 35eMeHToB UMC 115t cXxeMOTeXHu-
YECKUX PacyeTOB M aHAIN3a JJICKTPOHHBIX CXEM B JIUCKPETHOM M MHTETPAJILHOM HC-
MOJTHEHUU.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Huctumnuaa b1.B.02 «MatemaTtnueckoe MOAETHUPOBAHUE TEXHOIOTHUECKUX
MPOLIECCOB M HMHTErpajbHBIX CXEM» OTHOCUTCS K AUCUUIUIMHAM 4actu Osoka bl
y4eOHOro miaaHa, GopMUpyeMOl y4aCTHUKaMU 00pa30BaTeIbHbIX OTHOILICHUH.

3. MIEPEYEHD IUVIAHUPYEMBIX PE3YJIbTATOB OBYUEHHUS
MO IV CHUTIJINHE

[Ipouecc m3ydeHus AUCUUIUIMHBI «MareMaTu4eckoe MOAEIUPOBAHUE TEXHO-
JIOTUYECKUX TPOIIECCOB U MHTETPATIBLHBIX CXEM» HallpaBlieH Ha (OPMUPOBAHUE Clie-
JTYIOIIMX KOMIIETECHIINH:

IIK-5: cnocoOHOCTh BIa/IeTh COBPEMEHHBIMUA METOJAMU pacdyeTa U MPOEKTUPO-
BaHUsI MUKPO3JIEKTPOHHBIX TTPUOOPOB U YCTPOIMCTB TBEPAOTEIBHON JIEKTPOHUKH, CIIO-
COOHOCTbH K BOCTIPUSATHIO, Pa3padOTKE U KPUTHUECKON OIIEHKE HOBBIX CIIOCOOOB UX MPO-
EKTUPOBAHUS;

IIK-8: cnocobHOCTh pa3pabaTeiBaTh MOJIEIN MCCICIYEMBIX MTPOIIECCOB, MaTEPH-
aJIoB, AJIEMEHTOB, MPUOOPOB, YCTPOMCTB TBEPIOTEIBHON DJEKTPOHUKH U MHUKPOIJICK-
TPOHHOM TEXHUKH.

Komme- Pe3yabTarhl 00y4eHHsl, XapaKTePHU3YIOLIHe

TEHUMS ¢OopMHPOBAHHOCTH KOMIIETCHIIUH

ITK-5 3HATh O MecCTe€ U posii MM TEXHOJOTMYECKHUX MPOLECCOB, MOJIYIPO-
BOJAHHUKOBBIX MpudopoB u UMC;

YMeETh UCIIOJIb30BaTh OCHOBHbIE MM TEXHOJIOTMYECKUX IIPOLECCOB CO-
371aHUs TIOJIYTIPOBOJHUKOBBIX CTPYKTYpP, MHTETPAIbHBIX MUKPOCXEM U
JIMCKPETHBIX MOJIYITPOBOJIHUKOBBIX MPUOOPOB;

BJIaJIeTh HaBbIKaMU cO3/1aHusl MM 111 KOHKPETHBIX TEXHOJIOTMYECKUX
MIPOIIECCOB, MOJIYIPOBOTHUKOBBIX pubdopoB u UMC.




[1K-8 3HATh O I'PAHULIAX IPUMEHEHUS MOJAEIIEH;

yMeTb HCIOJIb30BaTh OCHOBHBIE MM, HeoOxonuMele s aHanu3a (u-
3UYECKHUX IPOLECCOB B MOJYIPOBOJHUKAX, IMO3BOJISIOMIAE OCYIIECTB-
JSATh (PU3UKO-TEXHOJOTHYECKOE MOJEIUPOBAHHUE MOTYIPOBOTHUKOBBIX
npubopoB u 3nemenToB UMC;

BJIA/IeTh HAaBBIKAMM IIPOBEACHUS HccienoBaHud MM ¢ moMounispro
CPEICTB BBIYMCIUTEIBHON TEXHUKHU.

4. OFBEM JUCIUATIJIMHBI (MOLYJIS)
O6H_[aﬂ TPYI[OeMKOCTB JUCIHHUIIIINHBI «MaTeMaTI/I‘—ICCKOe MOI[CJ'II/IPOBaHI/Ie TCX-
HOJOI'MYCCKHUX HpOHCCCOB n I/IHTCFpaJ'IBHBIX CXEM» COCTABJILICT 5 3a4YCTHBIX CANHUII.

Pacrnipenenenne Tpy10€MKOCTH JUCHMIUIMHEI ITO BUAAM 3aHATHI

OuHnas popma 00ydeHust

Bun yue6Ho# paboTh Bcero CemecTpbl
4acoB 8
AyauTopHbIe 3aHATHS (BCEro) 50 50
B Tom umncre:
Jlekuu 30 30
JlabopaTopusbie paboTsl (JIP) 20 20
CamocTosiTeJIbHAsI padoTa 103 103
Kypcosas pabota + +
Yacel Ha KOHTPOJIb 27 27
By mpoMeKyTOYHOM aTTECTALMU - SK3AMEH + +
OO6mrast Tpy10€MKOCTh gac 180 180
3ad4. ef. 5 5

3aounasi popma o0yueHust

Bun yueOHo# paboTh Bcero CemecTpsl
4acoB 9
AyauTopHBIE 3aHATHS (BCEro) 16 16
B Tom yucie:
Jlexmuun 8 8
Jlabopartopusbie padoTsI (JIP) 8 8
CamocTosiTeJibHas paboTa 155 155
Kypconas pabota + +
Yacel Ha KOHTPOJIb 9 9
By npomMexyTOUYHOM aTTeCTalyy - 9K3aMEH + +
OO0m1as Tpy10€MKOCTh yac 180 180

3a4. €11. 5 5




5. COJEPKAHME JJUCHUTITUHBI (MOYJIST)

5.1 Conep:xanue pa3aesioB JTUCHHMILIMHBI U pacnpeaejeHue TPYA0eMKOCTH
o BUIaM 3aHATHI

ouHas opma o0yueHust

Ne |HaumenoBaHue Jleky| JIa6. | CPC [Bcero
Conepxanue pazzena
/i TEMBI 3aH. qac
1 | IonsTHE O Ponp MaTeMaTH4eCKOTo MOISITMPOBAHHUS TEXHOJIOTHIECKHX IIPOIIECCOB U MOy~
MaTeMaTH4e- | IMPOBOJHUKOBBIX IPHOOPOB B MUKPOAJIEKTpOHNUKE. Mepapxnieckne ypoBHH Mojie-
CKOM MoOJie- JTHPOBaHUs. DKOHOMUYHOCTh M YHHBEPCAIbHOCTh Mojenel. Mx knaccudukanus,
JIUPOBAHUH, uctopus pa3BuTus. [IoHATHE 0 MOAEIIX OTAENBHBIX IpoLeccOB U pubopoB. O0- 3 2 10 | 15
MOJIETAX 30p NMaKeTOB MPHUKIAAHBIX TPOrPaMM MOAEITUPOBAHUS TEXHOIOTUIECKHX MpOIiec-
MIPOLIECCOB M | COB U MOIYHIPOBOIHUKOBBIX MPUOOPOB.
IpudopoB.
2 | Yucnennsle Krnaccnduxarms ypaBHEHHI U TpaHUYHBIX YCIOBHUH U MOJISIHPOBAHUS HOITY-
METOJIBI MO- | IPOBOJHUKOBBIX IIPHOOPOB M TEXHOJIOTHUECKUX TporieccoB. Kitaccndukanus n
JIETMPOBAaHMS | CpaBHUTEJbHAS XapaKTEPUCTHKA YUCIEHHBIX METOOB, HCIIONB3YEMBIX JUIS 110-
CTpOCHUS MoJienieil. MeTo ] KOHeYHbIX pazHocTeld. OCHOBHBIE MMOHATHS METOA. 6 4 20 | 30
Ioctpoenne cerku. [TocTpoeHne pasHOCTHBIX ONEPATOPOB PA3IOKEHHEM B ST
Teiinopa. Pemenue cucteMpl THHEHHBIX anreOpandeckux ypaBHEHUH METOIOM
nporosku. [Ipsmast nporonka, oopaTtHas nporoHka. [lpumep. Peanmsamus anro-
pHUTMa Ha sI3bIKe IporpaMmmupoBanust C++.
3 | Mopgemupo- Maremarnueckoe onucanue auddysun npumeceit. Juddysns nerupyromux npu-
BaHHE OT- Meceit. O6ume ypaBHeHus. Monens auddysun @epmu. Mozens cerperaiuy npu-
JeTBbHBIX Meceil. Moaens nuddys3un cBA3aHHBIX Map MpuMechk-aedexT. YucneHHbsle MeTo bl
TEXHOJIOTH- pacuetoB mudPy3noHHBIX Mozeel. SIBHBI MeTon Ditnepa, aHaIU3 YCTOHIHBO-
yeckux ome- | ctu. HesBHbI MeTon Ditnepa, aHaIU3 yCTOMYMBOCTH. Moaeny HOHHON UMILTaHTa-
panuii IUH. AHATUTHYECKHE MOJETH UMIUIaHTaIMu. ['ayccoBo pacnpeeneHne HOHHO-
HMMIDUTaHTUPOBAHHBIX NpuMeceil. Pacnpenenenue [Tupcona nonHo-
HMMIUTaHTUPOBAHHBIX IpUMeceil. MoennpoBaHye HMIDIaHTAMU MeToioM MoHTe- | 12 8 43 | 63
Kapiro. MaTemariueckoe onucanue nporecca OKHCIeHHsT KpeMHUsL. UncinenHas
peanuzanus MoJienu oKucieHust kpeMuusi. Moaens [Juna-I'poysa. Posb Toueunbix
ne(heKTOB B KPEMHHH NPH OKUCIeHHH. OpUEeHTAIIMOHHAs 3aBUCHMOCTb. 3aBUCH-
MOCTb TOJIIIHBI OKCHIA KPEMHUS OT JaBIC€HHsS. 3aBUCHMOCTb TOJIIHHBI OKCHIA
KPEMHHS OT COIEPKaHMS XJIOPA. 3aBUCUMOCTh TOJIIMHBI OKCH/IA KPEMHHS OT CTe-
TNIeHH Jeruposanus. Mogenuposanue snmTakcu. [lepepactpenenenue npumecu
Ha TPaHUIE IIPU SIHUTAKCHHA. MoeTnpoBaHne 0CaKACHHSI.
4 | Maremaru- CAIIP Tcad. Cranmapt SUPREM. O6s3aTenbHbIe KOMAH/IbI M CHHTAKCHC.
YeCcKOoe MO- Hacrpoiika pexxuMoB pacueTa TOKOB U HanpshkeHHH. BEIBOJT pe3ysibTaToB MOzeNH-
JeTMpoBaHKue | poBaHMs. Pa3pe3sl CTPYKTYpBI, rpaKH TOKOB U HAIPSDKEHUH. 9 6 30 | 45
MOTYTIPO-
BOJJHUKOBBIX
mpudopoB
Beero | 30 | 20 |103 | 153
KonTpoJan 27
Htoro 180
3a04Has popma 00y4eHuUs
Ne |HaumenoBauue Jleku| JIa6. | CPC [Bcero
Conepskanue paszaena
/i TEMBbI 3aH. Jac
1 | IonsTHe o Pouib MaTeMaTHYECKOro MOJICTMPOBAHUS TEXHOIOTMYECKHUX MPOLIECCOB U TTOJTY-
MaTeMaTtuye- | NMPOBOJHHUKOBBIX MPUOOPOB B MUKPO3IEKTpOHUKE. Vepapxuyeckrue ypoBHH MOJe-
CKOM MoOJie- JUPOBaHUsL. DKOHOMUYHOCTh M YHHBEPCAJIbHOCTh Mojeneil. VIx knaccudukanys,
JTUPOBAHUH, ucropus pa3BuTHs. [IoHATHE 0 MOJEISIX OTAENBHBIX Mponecco 1 nprubopos. O6- 2 2 16 | 20
MOJIETIAX 30p MAKEeTOB MPHUKIATHBIX IPOrPAMM MOAEITUPOBAHUS TEXHOJIOTHIECKHX IIPOIIEeC-
MIPOLIECCOB M | COB M IOJIYIPOBOIHUKOBBIX IIPHOOPOB.
mpuOOpPOB.
2 | Yucnennsie Knaccudukanus ypaBHeHH U rpaHUYHBIX YCIOBHI U1l MOJECIMPOBAHHUS TTOJTY-
METOJIBI MO- MPOBOIHHUKOBBIX MPHOOPOB M TEXHOIOTHYECKHUX mporieccoB. Kimaccudukarust u
ACITUPOBaHUsA CpaBHUTEJIbHAA XapaKTEPUCTUKA YUCIEHHBIX METOA0B, UCITOJIb3YyEMBIX JI 110~
cTpoeHus Mozenei. MeTo KOHeUHbIX pa3sHocTeid. OCHOBHBIC TIOHSATHUS METOA. 2 2 30 34

IMoctpoenne cerku. [TocTpoeHne pa3HOCTHBIX ONEPATOPOB PA3IOKEHHEM B ST
Teiinopa. Pemenue cucteMpl THHEHHBIX anreOpandeckuX ypaBHEHUH METOIOM
nporoHkd. [Ipsmast mporonka, oOparHas nporoHka. [Ipumep. Peanusarus anro-
pHUTMa Ha sI3bIKe IporpamMmmupoBanus C++.




Mounenupo-
BaHHUE OT-
JEeTbHBIX
TEXHOJIOTH-
YECKHUX OIle-
paumit

Marematnyeckoe onucanue anddysuu npumeceit. Juddysus nerupyrommx npu-
Mmeceit. O6ume ypasuenus. Monens auddysun @epmu. Mozens cerperaunu npu-
Meceit. Mogesns nuddy3un cBs3aHHBIX Map npuMech-aedekT. YucneHHble MeTO bl
pacueToB nuddy3nOHHBIX Mozeneit. SIBHbII MeTo Dilepa, aHAN3 yCTOHYHBO-
ctu. HesBHBII MeTo Diinepa, aHanu3 ycToiunBocTd. Mozeny HOHHOH UMILIaHTa-
[UH. AHAIUTHYECKHE MOJIEI UMIUIaHTAIMuU. ["'ayccoBo pacnpeneneHiue HOHHO-
HMMIDTaHTHPOBAHHBIX NpuMeceil. Pacnipenenenue [Tnpcona nonHo-
HMMIDTaHTUPOBAHHBIX IpHMeceil. MoennpoBaHie HMILIAHTAIIMH METOA0M MoHTe-
Kapio. MaTtematnueckoe onucaHue nporecca OKHUCIeHNUs! KpeMHus. UncnenHas
peanu3anus MoJAeNu OKUCIeHUs KpeMHus. Moaens [una-I'poyBa. Posb Toueunbix
ne(eKTOB B KPEMHHUHU NPU OKUCIeHHH. OpHEHTallMOHHAS 3aBUCUMOCTb. 3aBUCH-
MOCTb TOJIIHHBI OKCHIA KPEMHUS OT JaBI€HHs. 3aBUCHUMOCTb TOJIIHHBI OKCHIA
KPEMHHS OT COZIepKaHMs XJIOpa. 3aBUCUMOCTH TOJIIMHBI OKCH/IA KPEMHHS OT CTe-
TIeHH JernpoBaHus. Mozaenuposanue snmTakcud. [lepepacnpenenenue npumecu
Ha TpaHuIe [IPU SIHUTAKCHH. MoeTnpoBaHne OCAKACHHSI.

60

68

Maremaru-
4eCcKoe MO-
JeTTPOBaHKE

CAIIP Tcad. Cranmapt SUPREM. O6s3aTenbHbIE KOMAHIBI M CHHTAKCHC.
Hactpoiika pexxuMoB pacdyeTa TOKOB M HalpsbKeHUi. BoIBO pe3yabTaToB MOAETH-
poBanus. Pa3pesbl cTpyKTypHl, rpadMKH TOKOB U HaNPsDKEHUH.

49 | 49
MOTYTIPO-

BOJIHHKOBBIX
IpudopoB

Bcero 8 8 |155 | 171

KonrpoJnb 9

Hroro 180

5.2 IlepevyeHb 12a00paTOPHBIX padoT

1. BbIBO KOHEUHO-PAa3HOCTHOIO A0JI0OHA IO MHIMBHIYaTbHOMY 33/IaHUIO.

2. Pacuer npouecca okucienus no moaenu Jumia-I'poyBa B MaTeMaTH4ECKOM
MaKeTe.

3. Pacuer nporecca HOHHOW UMILTaHTauuu 1o moaenu [upcona.

4. Pacuetr qudpy3un aHATUTUYECKUM U SIBHBIM METOAOM OJiJiepa B MaTeMaTu-
YECKOM IMaKeTe.

5. MoaenupoBanue nuddy3un HeSBHBIM METOA0M Jitiepa Ha si3bike CH++.

6. 3amanue reomerpuueckux obnacreit mpudopa B CAIIP Tcad. Co3nanue 06-
nacteit mpudopa ¢ 3amannoi kouunentpamueit B CAIIP Tcad.

7. Pacuer BAX nipu6opa ¢ momompio paznuuHbix MmetoaoB B CAIIP Tcad. Bui-
BOJI TpaMKOB U CTPYKTYP B IpadorocTpouTere.

8. Monenuposanue quoaa B CAIIP Tcad.

9. MoaenupoBaHue BEpTUKAIBLHOTO OumnossipHoro tpansuctopa B CAIIP Tcad.

10. MonenupoBaHre rOpU30HTAILHOTO OunoJsipHoro tpansucropa B CAIIP
Tcad.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBeTcTBUM C y4eOHBIM IJIAHOM OCBOCHHE TUCHUIUIUHBI «MaTtemaruue-
CKO€ MOJICJIMPOBAHUE TEXHOJIOTUYECKUX MPOIECCOB M MHTETPAIBHBIX CXEM» MpPEay-
CMaTpHUBAET BBIMOJHEHUE KypCcOBOU paboThl B 8 ceMmecTpe st ouHOM (hopMbl 00yUe-
HUs, B 8 cemecTpe Jisi 3a04HON (PopMBbI 00yUeHUS.

[IpumepHas Tematuka KypcoBOW paboThl: «Pa3paboTka TEXHOJOTHUYECKOTO
MapIiipyTa U3roTOBJICHUS MOJIYITPOBOJHUKOBOTO MPUOOPA TIO BApUAHTAM.

3agaun, pemaeMble MPU BBITIOTHEHUH KYPCOBOTO MPOEKTA!

— pa3paboTaTh TEXHOJIOTHYECKUN MapIIPyT U3TOTOBJICHUS TOJYIPOBOIHUKO-
BOTO TIpHbOPa,;



— chopMUpOBaTE CTPYKTYPY MOIYIPOBOIHUKOBOTO MPHOOPA;

— 3a/1aTh PSKUM MOJICITUPOBAHUS DICKTPUICCKIX XapaKTCPUCTHK.

KypcoBasi pabora Brimodar B ceOs TpaduuecKyrd YacTb HW PaCUETHO-
MOSICHUTEIHHYIO 3aIHCKY.

Y4eOHBIM TUTAHOM TIO AUCIUIUTMHE «MaTeMaTH4ecKoe MOJCITUPOBAHNE TEXHO-
JIOTUYECKUX TPOIIECCOB U HHTErPAIbHBIX CXEM» HE NPEAYCMOTPEHO BBIOJIHEHUE
KOHTPOJILHOM paOOTHI.

7. OUEHOYHBIE MATEPHA.IBI LIS [IPOBEEHVSI
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOLUXCS 11O
JTUCHMUILIAHE (MOJYJIIO)

7.1. Onucanue noKasarejael 1 KPUTEPUEB OLICHMBAHUSA KOMIICTCHIUI Ha
Pa3JIMYHbIX 3Tanax ux GopMHUpPoOBaHMs, ONIMCAHME IIKAJ OLlCHUBAHUS

7.1.1 JTan TeKyuero KOHTpoJst

Pe3ynbTaThl TEKYIIETO KOHTPOJIS 3HAHUA U MEKCECCUOHHOW aTTECTAIUU Olle-

HHUBAIOTCA MO CIEAYIONIEHA CUCTEME:

«aTTCCTOBAH»,
«HC aTTCCTOBAH).

Komme-

PesyabTaThl 00y4yeHus,

Kpurepun

3amura jabopa-
TOPHBIX paboT

B CPOK, NPEyCMOT-
PEHHBIN B pabo9Inx
IporpaMMax

Temmus XapaKTepu3yImne P — ATTeCcTOBaH He arTecToBan
cpopMUPOBAHHOCTH KOMIIETEHIIHMHU
[IK-5 [3HaTh 0 Mecte m pormn MM texHomorude-|Brmonnenne 1 [BrmonaeHue pador |Heswimomuaenue pa-
CKHX TIPOIIECCOB, MOJIYIPOBOJIHUKOBBIX NPH-|3amuTa jadopa- |B CPOK, IPELyCMOT- |OOT B CPOK, Ipemy-
6opos u UMC; TOPHBIX paboT PCHHEINA B pa0OYNX |CMOTPEHHBIH B pa-
IporpaMMax 004nx mporpamMmax
yYMeTb HCTIONIb30BaTh OCHOBHBIE MM TexHo- |Boimonnenne u |Beimonnenue pador |HesbimonHeHue pa-
JIOTMYECKHX TPOLIECCOB CO3AaHMS MOIYNpO- |3amunTa 1abopa- |B CPOK, MPELYCMOT- |OOT B CPOK, Ipemy-
BOJIHUKOBBIX CTPYKTYD, HHTETPAIBHBIX MUK- |TOPHBIX paboT PEHHBIN B pab0YNX |CMOTPEHHBIH B pa-
POCXEM U TUCKPETHBIX MOIYTPOBOIHUKOBBIX IporpamMmax 60YMX mporpammax
IprOOPOB;
BJIaJleTh HaBbIKaMu co3anust MM miis koH- |BeinosiHeHue u Breimonnenue pabotr |HeBrbimonHeHwue pa-
KPETHBIX TEXHOJIOTHYECKUX MTPOIECCOB, IT0- |3aluTa Jadopa- |B CPOK, MPEIycMOT- |OOT B CPOK, Ipeay-
JIYTIPOBOIHUKOBBIX IprnbopoB u UMC. TOPHBIX paboT PEHHBIN B pab04YNX |CMOTPEHHBIH B pa-
[IporpaMMax 60YMX Mporpammax
[1K-8 [3HaTh O rpaHuIaX PUMEHEHUS MOJIEIeH; Bemonnenne n  |Beimonnenue pabot |HeBbimonnenue pa-

00T B CPOK, TIpEy-
CMOTPEHHBIN B pa-
004nx porpammax

yMeTb UCIIONIb30BaTh OCHOBHBIE MM, He0O-
XOAMMBIE JUIS aHaM3a (PU3NUECKHUX MpOLec-
COB B NOJIYNPOBOJHUKAX, TO3BOJISIOIINE
OCYIIECTBIISITh (PU3UKO-TEXHOJIOTHIECKOe
MOJIETIMPOBaHHUE MOJIYIPOBOIHUKOBBIX TIPH-
60pos u nementoB UMC;

Brimonuenue u
3ammuTa Jlabopa-
TOPHBIX paboT

Beimonaenue padot
B CPOK, MPETyCMOT-
PEHHBIH B pabounx

nporpammax

HegeinonHenue pa-
0OT B CPOK, TIpe/Iy-
CMOTpPEHHBI B pa-

604nx mporpammax

BJIaJIeTh HABBIKAMH IIPOBEJEHUS UCCIIEA0Ba-
Hust MM ¢ noMouibio CpeICTB BEIYUCIUTEb-
HOM TEXHHUKH.

Brimonuenue u
3ammuTa Jlabopa-
TOPHBIX paboT

Beimonaenue padot
B CPOK, NPETyCMOT-
PEHHBIN B pabodnx

IpoTrpamMmMax

Hespinonnenue pa-
0OT B CPOK, TIpeIy-
CMOTPEHHBIN B pa-

060YMX Mporpammax




7.1.2 JTan npoMe;KyTOYHOT0 KOHTPOJISI 3SHAHU I

Pe3ynbTaThl MPOMEXYTOYHOTO KOHTPOJIS 3HAHHM OLIEHHBAIOTCS B 8 cemecTpe
JUIs 04HOM Qopmbl 00ydeHus, B 9 cemecTpe i 3a04HON (POpMBI 0OyUEHHS IO Ye-
THIPEXOAJITLHON CUCTEME:

«OTIIUYHO»,
«XOpOoUIO»;

«YHOOBJICTBOPHUTCIIBHO» |
«HCYIOBJICTBOPHUTCIIEHO»

Konme- PesyabTaThl 00y4yeHus, Kpurepuu
Temmuust XapaKTepu3yoime P — OtianyHo Xopowmo YnoBa Heynosa
cOpMHUPOBAHHOCTH KOMIETEHIUH
IIK-5 | 3HaTh o MecTe 1 posit MM TecT Boinonnenue |Brinonnenue Brinonnenue | B Tecte me-
TEXHOJIOTUYECKUX MIPOLIECCOB, Tecta Ha 90 — |tecta Ha 80 — TectaHa 70 — | Hee 70 %
TTOJTYTIPOBOTHIUKOBEIX IPHOO- 100 % 90 % 80 % TIPaBHIIBHBIX
poB u UMC; OTBETOB
YMeThb UCII0Ib30BaTh OCHOBHBIE [PeleHne 3amauu pe- | [Ipompemon- IIponemon- 3amaun He
MM TeXHOJIOTUYECKUX MPOLIeC- CTAHJAPTHBIX| IIEHBI B CTPUPOBAH BEp- | CTPUPOBAH peteHsl
COB CO3[1aHUA MTOJIYIPOBOAHU-  [IpaKTU4e- MOJTHOM 00'B- | HBIH XOJT pellie- | BEPHBIH X0/
KOBBIX CTPYKTYp, MHTETPAJIBHBIX CKUX 3a/lad | eMe U MOy- | HUS BCeX, HO HE| pPEelICHHUs B
MHKPOCXEM U JUCKPETHBIX TO- YEeHBI Bep- MOJTyueH Bep- | OONBIIMHCTBE
JIyTIPOBOIHUKOBBIX IPUOOPOB; HbIE OTBETHI | HBIM OTBET BO | 3ajad
BCEX 3a7ayax
BJIaJIeTh HaBBIKAMH co31aHusa  [Pelrenue 3anauu pe- IIponemon- IIponemon- 3agaun He
MM n551 KOHKPETHBIX TEXHOJIO- [IPUKJIAJAHBIX | IIEHBI B CTPUPOBAH BEp- | CTPUPOBAH peueHsl
THYECKUX IPOIIECCOB, OIYIPO- Balad B KOH- | TOJTHOM 00B- | HBIH X0 pelre- | BepHBIH X0
BOJHUKOBBIX IprOopoB U UMC. kpeTHO €Me U MOJIy- | HUS BCEX, HO HE| pELICHMs B
[pEeIMETHOM | YEHBI BEp- MONTy4YeH Bep- | OONBIIMHCTBE
obmacTu HBbIE OTBETHI | HBI OTBET BO | 3aja4
BCEX 3a7ayax
[1K-8 | 3HaTh o rpanunax npumeHe- [Tect Boinonnenue | Bemonnenue | Beimonnenue | B Tecte me-
HHUSI MOJICTICH; tecta Ha 90 — | Tecta Ha 80 — | Tecrana 70 — | Hee 70 %
100 % 90 % 80 % NpaBHIbHBIX
OTBETOB
YMeTb UCII0Ib30BaTh OCHOBHBIE [PelieHne 3amauu pe- | [Ipogemon- IIponemon- 3amgauu He
MM, HEoOX0oAUMBIE JIJISl aHAlIU- (CTaHJapT- IIEHBI B CTPHUPOBAH BEP- | CTPUPOBAH peteHsl
3a (PU3UIECKUX MIPOIIECCOB B HBIX IIPAKTH-| TIOJTHOM 00B- | HBIH XOJ pellie- | BEePHBIH X0
[OJIyIPOBOJIHUKAX, MIO3BOJISIIO-  [MECKHUX €Me U MOJIy- | HUSL BCEX, HO HE| pEeLIeHUs B
e OCYIIECTBIATh (HHU3UKO- Bazaqy YEHBI Bep- MTONTy4YeH Bep- | OOJNBIIMHCTBE
TEXHOJIOTUYECKOE MOJIETUPOBA- HbI€ OTBETHl | HBIM OTBET BO | 3al1a4
HUE TOJYNPOBOJHUKOBBIX NPHU- BCEX 3a7ja4ax
60poB u semerro UMC;
BJIa/IeTh HaBbIKAMHU MIpoBelieHUsPerenne 3anauu pe- [Iponemon- IIponemon- 3agaun He
nccienoBaHuss MM ¢ IOMOMIBIO [MPUKIIAAHBIX | IIEHBI B CTPHUPOBAH BEP- | CTPUPOBAH peIIeHbI
CPENCTB BBIUUCIUTEIBHON TE€X- Baaad B ITOJTHOM 00B- | HBIH XOJI pellie- | BEPHBIA X0/
HUKH. KOHKPETHOW | eMe U MOJy- | HAS BCEX, HO HE| pelIeHus B
MpPEeIMETHOM | YeHBI Bep- TOJIYYEH Bep- | OOJBIIMHCTBE
obmacTi HbIE OTBETHI | HBIM OTBET BO | 3a1a4
BCEX 3aiauax

7.2 IlpuMepHBbIil epeYeHb OIEHOYHBIX CPEACTB (THMOBbIE KOHTPOJIbHBIE
3aJaHNsl WIM UHbIe MaTepuaJsibl, HeO0X0AUMBbIE JJis1 OLEHKU 3HAHWH, YMEHMI,
HABBIKOB H (HJIM) ONbITA AeATEIHLHOCTH)

7.2.1 IlpumepHbIii epevYeHb 3aJaHUI VIS MOATOTOBKH K TeCTUPOBAHUIO



1. Mogenb o0BbeKTa — 3TO;

1.
2.

3.
4

IIPEIMET, MOXO0XKUI Ha 00BEKT MOJICTUPOBAHUS;

00BEKT-3aMECTUTEIb, KOTOPBIA YYUTHIBAET CBOMCTBA O0BEKTA, HEOOXOAMMBIE IS IOCTHKE-
HUSI 1€

KOIINSI OOBEKTA;

11a0JI0H, TI0 KOTOPOMY MOKHO IPOHM3BECTH TOYHYIO KOITUIO 00BEKTA.

2. OcHOBHas QyHKIIUS MOJIEIIH:

1.
2.
3.

4.

HOJYYUTh HHPOPMALIHIO O MOJICIIUPYEMOM 00BEKTE;

0TOOPAa3UTh HEKOTOPBIC XaPAKTEPUCTUUYECCKUE IPU3HAKU 00BEKTa;

HOJYYUTh UH(OPMAIMIO O MOJCIUPYEMOM OOBEKTE WIIM OTOOpA3UTh HEKOTOPHIE XapaKTe-
pHCTHYECKHE TIPU3HAKH O0BEKTA,;

BOCTIPOM3BECTH QU3HUECKYIO GOPMY OOBEKTA.

3. MaremaTtuyeckre MOJIeIN OTHOCATCS K KIacCy:

1

2.
3.
4.

I/1306p A3UTCJIBHBIX,
MparMaTuldCCKuXx;
IIO3HABAaTCJIbHBIX
CHMBOJIMYCCKUX.

4. MareMaTU4eCcKOil MOAEIbI0 00BEKTA HA3BIBAIOT:

1.

2.
3.
4

OIMCaHue OOBEKTa MaTEMAaTUYECKUMH CPEACTBAMH, ITO3BOJISIOIIEE BBHIBOAUTH CY)XICHUE O
HEKOTOPBIX €0 CBOMCTBAX MPH MOMOIIU (OPMATIBHBIX MIPOIENYP;

1r00YyI0 CHMBOJIMYECKYIO MOZEIb, COACPIKAILYI0 MAaTEMAaTHIECKIE CHMBOJIBI;
IIPEJICTaBICHUE CBOICTB OOBEKTA TOJIIBKO B YHUCIIOBOM BH/JIE;

1100y10 POopMalIi30BaHHYIO MOJIEINb.

5. MeTtomgaMu MaTeMaTHYECKOTO MOACIINPOBAHUSA SABJISIFOTCA:

1

2.
3.
4.

aHAJTUTAYCCKUM;

YHCIOBOM;

AKCMOMAaTHYECKUN U KOHCTPYKTHBHBI;
UMUTAIMOHHBIN.

6. Kakas (bopMa MaTeMaTHU4eCKOMH MOACIIN 0T06pa>KaeT npeaAnrncanne MmocjI€a0BaATCIbHOCTH HECKO-
TOpOfI CUCTCMBI onepaunﬁ Haa UCXOJHBIMU JaHHBIMU C LCJIBIO MOJTYYCHUA pe3ynLTaTa?

N e

aHAJTUTHYECKas;
rpaduueckas;
udposas;
AITOPUTMUYECKASI.

7. O0beKT, COCTOSIIIUN U3 BEPIIMH U pedep, KOTOPhIe HAXOAATCA B HEKOTOPOM OTHOLIEHUU MEXIY
c000ii, Ha3BIBAIOT:

1.

o

CHCTEMOM;
YEepTEKOM;
CTPYKTYpOH 00BEKTa;
rpagom.

8. Db dexTuBHOCTS MaTEeMaTUYECKON MOJIETH ONPEeeNseTCs:

1.
2.
3.

OILICHKOW TOYHOCTH MOJICIIH;
¢bynkuuei 3¢ppekTuBHOCTH MOJENH;
COOTHOIIIEHUEM II€HBI M Ka4eCTBa;



4.

MPOCTOTON MOJEIH.

9. AI[GKBaTHOCTI) MaTeMaTHIeCKOM MOACIN U 00BeKTa — 3TO:

1.

2.
3.
4.

NPaBUIBHOCTh OTOOPaKEHUSI B MOJICIIM CBOMCTB 00BEKTa B TOM Mepe, KOTOpas He00Xo1uma
JUISL TOCTHOKEHHUS LIEJTH MOJICTTPOBAHHSL;

MOJTHOTA OTOOpaKEeHUsI 00BEKTa MOJICIIMPOBAHMS,;

KOJIMYECTBO HHPOpMALMK 00 00bEKTE, MOJIy4aeMOoe B POLIECCe MOCIUPOBAHUS;
00BEKTUBHOCTH PE3yJIbTaTa MOJACIUPOBAHUS.

10. Cocrosinre 00BEKTa OTPEAEISIECTCS:

1.
2.

3.
4

KOJINYECTBOM MH(pOpMALIHUH, MTOITy4EHHONH B (MKCUPOBAHHBI MOMEHT BPEMEHH;
MHOECTBOM CBOMCTB, XapaKTEPU3YIOIUINM OOBEKT B (PMKCUPOBAHHBIII MOMEHT BPEMEHHU OT-
HOCHUTEJIbHO 33JJaHHOM Liesu;

TOJIBKO (PU3MUYECKUMH JaHHBIMU 00 0OBEKTE;

. TIapaMeTpaMu OKpY KaloIIel Cpe/Ibl.

7.2.2 IlpuMepHBIii IepeveHb 3aJaHUI 1Sl pellleHUs CTAHIAPTHBIX 32124
Pemmts 3amauy Komm merogom Ditniepa, MOaubUIIMPOBaHHBIM METOJOM Jiiiepa U MeTo-

nom Pynre-Kyrra, Ha 3a1aHHOM OTpe3ke:

© 00 N o o W DN B

[EY
o

y'=7-xy y(-2)=0 xe[-2;:01h=0,5
y'=2x+y y(2) =2 xe[-2;:0]h=05
y'=5+x-y y(2) =1 xe [2;:41h=0,5
y'=y+5x-1 y(0) =2 xe [0;3,21h=0,8
y' =y-5x+1 y(0)=2 xe [0;3,21h=0,8
y'=1l-x+y y(0)=1 xe [0;2,5]h=0,5
y'=y-5X y(-1)=1 xe [-1;1]1h=0,4
y'=x+2y y(0)=-1 xe [0;2]h=0,4
y'=x+y+2 y1)=1 xe [1;3]1h =05
y'=3x +4y y2)=1 xe [2;5]h=0,5

7.2.3 IlpumepHbIi NepeveHb 3aJaHUI /151 pelleHus MPUKJIATHBIX 327124

Hcnonp3ys METOJ KOHEUHBIX pa3HOCTEH, HAWTHU peleHre KpaeBol 3aaauu ¢ marom h =0,1:

© 00 N O O b W DN B

=
o

y"' +yIX+2y =X y'(0,7)=0,5 y'(1)=12
y'-xy' +2y=x+1 y'(0,9) =2 y'(1,2)=1
y'HXxy'+y=x+1 y'(0,5)=1 y'(0,8) =1,2
y'+2y'-y/x=3 y'(0,2) =2 y'(0,5)=1
y"+1,5y'—xy =0,5 y'(1,3)=1 y'(1,6)=3
y'+2xy' —y=04 y'(0,3)=1 y'(0,6) =2
y"-0,5xy'+y=2 y'(0,4)=1,2 y'(0,7)=14
y"'+ 2y — Xy = x2 y'(0,6) = 0,7 y'(0,9) =1
y' -3y +ylx=1 y'(0,4) =2 y'(0,7)=0,7
Y -3y -yix=x+1 y'(1,2)=1 y'(1,5)=05



7.2.4 IlpumepHbI NIepevYeHb BONMPOCOB /ISl MOATOTOBKH K 3a4eTy
He npemycMoTpeHO yu4e€OHBIM IIJIaHOM.
7.2.5 IlpumepHbIA NIepevYeHb BONPOCOB /IS MOATOTOBKHU K IK3aMeHY

1. B 4eM 3aKJIIOYAIOTCS MPEUMYILECTBA OT MCIOJIb30BAHMS MOJEIMPOBAHUS B IPO-

€KTUPOBAHUU UHTETPAIBHBIX CXEM?

Kak M0xHO Ki1accuuIMpoBaTh TUIBI MOJIEIEH TEXHOIOTHUYECKUX ONepariuii?

3. Ilo xakuMm mpu3HaAKaM MOXKHO Pa3IHYUTh (PU3UUECKUE U TEOMETPUUECKHE

monaenu?

[IpuBenuTe npuMepsl MOJETEN PA3INYHOTO THUIIA.

Yro Takoe (pyHKIMOHAIBHBIN COCTaB MOJENIN ONepaluu?

[lepeunciure BO3MOMKHBIE BHJIbI U3MEHEHHM, MPOUCXOAIIUX B CTPYKTYpe IMpHU

BBINIOJIHEHUH TEXHOJIOTMYECKOW Oneparu.

7. IlpuBenurte mpuMepbl MOJENEH ONepalnid, pa3IMYaroMIMUXCs M0 PYHKIMOHAIBHO-
My COCTaBy

8. Omnummre OCHOBHBIE MEXaHMU3MbI TOPMOYKEHUS MOHOB MTPH HOHHOW UMIUTAHTAIINH.

9. Uro Takoe TOpMO3HAs CIIOCOOHOCTH?

10.Kak BoITTIAUT Ha TpaduKe dHEpPreTuvecKas 3aBUCUMOCTD JJIEKTPOHHOTO U SAEp-
HOT'O TOPMOKECHUS?

11.Kak B Teopuu JIIIII onpenensercsa BenMUMHA SIACPHONM TOPMO3HOM CrOCO0-
HOCTH?

12.Kak 3aBUCHUT OT YHEPTUU MOHA DJICKTPOHHASI TOPMO3HAsI CIIOCOOHOCTH?

13.Yemy paBHa moJiHAsI CPEAHSS AJIMHA ITpoOera HOHa B MUIIICHU?

14 Kak paccuuThIBaeTCsl MpoeKius npobdera nona B quddysrnonnoi monenu bup-
caka?

15.Kakoil MexaHu3M OIpeAeNsieT TOPMOKEHUE HOHOB MPU KaHATUPOBAHUU?

16.YT0 Takoe KPUTUYECKUH YTOJ KaHAIUPOBAHUS?

17.1Touemy npu NpOBEAECHUU MOHHON MMILJIAHTALMHU MOJIOKKY OOBIYHO MOBOpPAYU-
BAIOT HA 7° OTHOCUTEIBHO HAIIPABIICHUS HOHHOTO ITy4Ka?

18.YTo 03Ha4aeT MPUHIMUI CYNEPIO3UIINYA TPUMEHUTEIHHO K MOJEITUPOBAHUIO HOH-
HOW UMIUJIAHTAIUA?

19.Kak ocyuiecTBisieTcs Mpolecc MOAETUPOBAaHUS MOHHOM UMIUIAHTALMU TPU HC-
1oJjp30BaHuu MeTos1a Monte — Kapio?

20.3anummTe OCHOBHBIE YpaBHEHHUs NSl Tiporiecca qudPy3un B IPUCYTCTBUH DJICK-
TPUYECKOTO TOJIS.

21.Yto Takoe TED-3¢pdext?

22.TlosicHuTe BKJIA MpoIlecca KIacTepU3allii MEeXKI0y3/Inid B xapakrepuctuku TED-
addexkra.

23.Kakue pomyuieHusi UCHOJIB3YIOTCS MPU MOAEIUpPOBaHUU TUPPY3un B MOJUKPHU-
CTaJUIMYECKOM KpEMHUN?

24.Kakue qomnyIiieHus Jiexxat B ocHoBe mozenu Juna — ['poysa?

25.0T 4ero 3aBUCAT KOHCTAHThI JIMHEHHOTO U MapaboIMueCKOTro pocTa oKucia’?

no

o ok



26.Ilepeuncnure OCHOBHBIE MPOLECCH], YUUTHIBAEMbBIE MIPU YHUCIEHHOM MOJEINPOBa-
HUUM OKHCIICHUS.

27.JlaifTe CpaBHUTEIBHYIO XapaKTepucTUKy moaenu Juna — I'poyBa u moaenu Mac-
cyna.

28.3anumute ypaBHeHHe 1ud(y3un B IPUCYTCTBUH JBUKYIIUXCS TPAHUILI.

29.YeM pa3nuyaroTCcs C TOUKH 3PEHUSI MOJECIMPOBAHUS MPOLECCHl OKHUCICHUS U CH-
JUUUAN3anAn?

30.Kakue rpaHuuHbIE YCJIOBMS YCTaHaBIMBAIOTCS IPU MOAEIUMPOBAHUU TUPPy3un
KpEMHHUS B cuinuuae?

7.2.6 MeToauka BbICTaBJIEHUsI OLIEHKHU NPHU NMPOBeIeHUU MPOMEKYTOUHOM
aTTecTanuu

DK3aMEeH MPOBOJUTCA MO TECT-OMJeTaM, KaXIblii U3 KOTOPBIX COJEPHKHUT
10 BompocoB u 3amady. Kaxaelii ipaBUIbHBIA OTBET Ha BOIPOC B TECTE OIICHUBACTCS
1 6ammom, 3amada ornenuBaetcs B 10 6amtoB (5 0amioB BepHOE pelreHre u 5 0amuioB
3a BEpHBIN OTBET). MakcUMabHOE KOJUIECTBO HaOpaHHBIX OamtoB — 20.

1. Onenka «OTAMYHO» CTaBUTCS, €C CTyAeHT HaOpan oT 16 go 20 Gamios.

2. Onenka «Xopomio» CTaBUTCA B cllydae, €Clid CTyIeHT HabOpam ot 11 mo
15 Gannos.

3. OueHka «Y IOBJICTBOPUTEIHLHO» CTABUTCS B CIIy4ae, €ClId CTYICHT HaOpas OT
6 mo 10 Ganos

4. Onenka «HeynoBineTBOpUTENHHO» CTABUTCS B ClIydae, €ClId CTYACHT HaOpai
MeHee 6 6anioB.

[Ipu nonyyenun oneHOK «OTAMYHO», «XOpOIIO» U «YTOBIETBOPUTEIHHO
TpeObyeMble B pabodeil mporpaMMe 3HaHUS, YMEHHs, BJIAJICHUS 1O COOTBETCTBYIO-
[IUM KOMIETEHIIUSIM Ha TPOMEKYTOUHOM ATAIe CUUTAIOTCS JOCTUTHYTHIMH.

7.2.7 TlacniopT OLEHOYHBIX MATEPHAJIOB

Ne | Kourpouaupyembie pasgeansl | Koa koHTpoJupyemoit HaumeHoBaHue
n/n (TeMBbI) IUCHUTTTHHBI KOMITeTeHIM U OLICHOYHOI' 0
(n1u ee yacTn) cpeacTBa
1 | IlonsTue o MaTEMaTHUYECKOM I1K-5, OIIK-8 Tecr, 3amuTa 1a00paTOPHBIX
MOJICIIMPOBAHUH, MOJIEIISIX paboT, mpoBepka KOHCIIEKTa
MIPOIIECCOB U MPUOOPOB.
2 | UucneHHble METOIBI MOJEIHN- [1K-5, OIIK-8 Tecr, 3amuTa 1a60PaTOPHBIX
pOBaHUs paboT, mpoBepKa KOHCIIEKTa
3 | MoaenupoBaHue OTAETbHBIX [1K-5, OIIK-8 Tecr, 3amuTa 1a00paTOPHBIX
TEXHOJIOTHYECKHUX OTepaITHii paboT, mpoBepKa KOHCIIEKTa
4 | MaremaTuueckoe MOJeIupo- [1K-5, OIIK-8 Tecr, 3amuTa 1a00paTOPHBIX
BaHUE IMOJTYIIPOBOJHUKOBBIX paboT, mpoBepka KOHCIIEKTa
npubopoB

7.3. Meroguvyeckue MaTepHuaJibl, ONpeAeJA0IINe NMPOUeAyPbl OLCHUBA-
HHSI 3HAHMH, YMEHHH, HABBIKOB M (WJIM) ONbITA eSATEJIbHOCTH



TecTupoBaHue OCYIIECTBISAECTCS, TMO0 MPU MOMOIIM KOMIIBIOTEPHON CHUCTEMBI
TECTUPOBAHUS, JHOO0 C UCIOJIb30BAHUEM BBIJAHHBIX TECT-33JaHUN Ha OyMa)XHOM HO-
cutene. Bpems tectupoBanust 30 MuH. 3aTeM OCYIIECTBIISIETCSI IPOBEPKA TECTa Mpe-
[I0/IABATEJIEM U BBICTABIIETCS OLIEHKA COTJIaCHO METOJUKE BBICTABJICHHS OLICHKU MIPU
IIPOBEICHUH IMPOMEKYTOUHON aTTECTALUU.

Pemenne crangapTHBIX 3a/1ad OCYIIECTBISETCS, JIUOO MPU MOMOIIN KOMIIBIO-
TEPHOU CUCTEMBI TECTUPOBAHMS, MO0 C MCIOJBb30BAaHUEM BBIJAHHBIX 3a7a4 Ha Oy-
MaXHOM Hocutene. Bpems pemenus 3agay 30 MuH. 3aTeM OCYIIECTBISETCS MTPOBEP-
Ka pelieHusl 3aJlay MpernojaBaTeyieM U BBICTaBJISETCS OIEHKA, COTJACHO METOJUKE
BBICTABJICHUS OLICHKU TP MPOBECHUU TPOMEKYTOUYHOM aTTeCTALINH.

Pemenue npukiagHbIX 3a/lay OCYIIECTBISIETCS, JTUOO MPHU MOMOIIUA KOMIIbIO-
TEPHOM CUCTEMBI TECTUPOBAHMS, MO0 C MCIOJH30BAaHUEM BBIJAHHBIX 3aj7a4 Ha Oy-
Ma)XHOM Hocutene. Bpems pemenns 3amad 30 MuH. 3aT€M OCYIIECTBIISIETCSA MPOBEP-
Ka peuieHus 3ajad NpernojaBaTesieM U BBICTaBJISETCS OLIEHKA, COTJaCHO METOJIUKE
BBICTABJICHUS OIIEHKH MPU MPOBEJACHUU MTPOMEKYTOUHON aTTECTAIINH.

3amnmuTa KypcoBOi pabOThl OCYIIECTBISETCS COTJIACHO TPEOOBAHUSIM, MPEIHSB-
JsieMbIM K paboTe, ONMMCAaHHBIM B METOJMYECKHX MaTepuanax. IIpumepHoe Bpems
3aIATHI HA OJJHOTO CTyJeHTa cocTaBisieT 20 MuH.

8 YYEBHO-METOANYECKOE U TH®POPMALIMOHHOE
OBECIIEYEHME JUCIIUITJINHbI

8.1 Ilepeyenb yueOHOI JJUTEPATYPbl, HEOOXOAUMOM /JJIs1 OCBOCHUSI TUCIIH-

IJIMHBI
OcHoBHas uTeparypa

1. TexHoJiorusi, KOHCTPYKIHH W MeTOAbI MOJAEJMPOBAHUS KPeMHHEBBIX HHTErpajib-
HBIX MHUKpoOcXeM: yueb. nocobue. Y. 2: DneMeHTsl 1 MapuIpyThl U3roTOBIeHUS KpeMHHeBbIX C n
METO/Ibl UX MaTeMaTu4eckoro Mojenuponanus / noa odm. pen. FO.A. Hamnbiruna. — M.: BUHOM.
JlaGopatopus 3Hanuii, 2012. - 422 c. - ISBN 978-5-94774-585-6 (Y. 2). - ISBN 978-5-94774-583-2

2. MlerpoB M.H. MozenupoBaHre KOMIIOHEHTOB M JJIEMEHTOB B HHTETPAIbHBIX CXEMaX:
yue6. nocobue / M.H. Ilerpos, I'.B. I'ynkoB. - M.: Jlanb, 2011. - 464 c. - (YueOHUKH 11 BY30B.
CrennanpHas muteparypa). - ISBN 978-5-8114-1075-0.

3. IlerpoB M.H. MojenupoBaHie KOMIIOHEHTOB U 3JIEMEHTOB MHTETPAIbHBIX cXeM [DJek-
TpOHHBII pecypc]: yueb. mocodue / M.H. Ilerpos, I'.B. I'ynkos. - 2-e u3n., crep. — CII6.: Jlanb,
2021. - 464 c. - Knura u3 xoyutekuuu Jlane - MHxeHepHo-TexHuueckue Hayku. - ISBN 978-5-8114-
8371-6. URL: https://e.lanbook.com/book/175507

4. ApcentbeB A.B. MonennpoBaHye TEXHOJOTHYECKHIX MPOIIECCOB [ DNEKTPOHHBIN pecypc:
yue0. mocobue / A.B. ApcentreB, A.B. Ctporonos, J[.C. lllankux. -DneKTpoH. TEKCTOBLIE, rpad.
nad. (9,3 M6). -Boponex : TOYBIIO «BopoHexckuii rocyJapCTBEHHbIH TeXHUYECKUH YHUBEPCH-
TeT»,2011.

5. AxmagueB @.I'. MatemMaTHuecKoe MOJICIMPOBAHNE U METObl ONTUMU3AIMH [ DIEKTPOH-
HBII pecypc]: yuel. nmocodue / @.I'. Axmanues, P.M. I'mnbdanos. — M. : At [lu Ap Meaua, 2022. -
178 c. - ISBN 978-5-4497-1383-4. URL.: https://www.iprbookshop.ru/116448.htmi

JomnonHauTensHas muTeparypa

6. AopamoB U.U. MonenupoBanue GU3NYECKUX MPOIECCOB B 3JIEMEHTaX KPEMHHEBBIX HH-

TerpanbHbIX Mukpocxem / M. . AGpamoB. — Mu.: BI'Y, 1999. - 189 c. - ISBN 985-445-148-8



https://e.lanbook.com/book/175507
https://www.iprbookshop.ru/116448.html

7. bopaakoB E.B. MatemaTndeckoe MOJEIMPOBAHNE TEXHOJIOTHIECKUX MPOIECCOB, TOITY-
IIPOBOTHUKOBBIX MPUOOPOB U AJIIEMEHTOB MHTETPAJIbHBIX cXeM: KoHcHekT Jekuuii / E.B. Bopnakos,
A.N. ITpokonbes; BI'TY. - Boponex: 'OYBIIO «BopoHexckuii rocy1apCTBEHHbIA TEXHUYECKUN
yHUBeEpcUuTeT», 1996. - 53 c.

8. byoennukoB A.H. MopenupoBaHue HMHTETPAIBHBIX MHUKPOTEXHOJOTHHA, MPUOOPOB H
cxeM: yueb. mocodue ais cnen. «DOu3nuka U TEXHOJIOTUS MAaTePHaIOB U KOMIOHEHTOB JIEKTPOHHON
TeXHHKN». — M.: Bercm. mk., 1989. - 320 c.

9. Myasipuuk C.I'. Yucnennoe MOAETUPOBAHUE MUKPOIJIEKTPOHHBIX cTpyKTyp / C.I'. My-
nspunk. — MH.: YHuBepcurerckoe, 1989. - 368 c. - ISBN 5-7855-0045-0

10. InoraukoBa E.FO. MozaennpoBaHue TEXHOJIOTMYECKHX MPOLECCOB U MHTETPATBbHBIX
MUKpocxeM: Jtaboparopublid paktukyM / E.FO. IlnotaukoBa, A.B. ApcentbeB, A.A. BuHoKypoB. -
OI'BOY BO «Boponex. roc. TexH. yH-T». - Boponex: BopoHexckuil rocyaapcTBEHHbIH TEXHUYE-
ckuit yausepcurert, 2020. - 95 c. - ISBN 978-5-7731-0866-5

11. ApcentbeB A.B. MaremaTnueckoe MOJCIMPOBAHUE TEXHOJOTMUECKHX IPOLIECCOB U
WHTETPAJIbHBIX CXeM [DJEeKTpPOHHBIH pecypc]: gabopaTOpHBI TpakTUKyM: yudeO. mocobue /
A.B. ApcentbeB, E.1O. IlnmoTHuKOBa. — DIIEKTPOH. TEKCTOBEIE, Tpad. aaH. (2,3 M6). — BopoHex:
®I'BOY BO «BI'TY», 2016. — 138 c.

12. Metoauyeckue yKa3aHusi K BBIIOJHEHHUIO JJAOOpaTOpHBIX paboT Ne 1 - 4 mo mucum-
winHe «MareMaTudeckoe MOAETUPOBaHNE TEXHOIOTHYecKuX npoueccoB 1 MMC» nis cTyaeHToB
HarpasieHus: 210100.62 «371eKTpOHUKAa U HAHODJIEKTPOHUKAY, POt « MUKPOIIEKTPOHUKA U
TBEPAOTENbHAS 3JEKTPOHUKA» OUHOM Qopmbl 00yueHus [Dnexkrponnslii pecypc] / Kad. momymnpo-
BOJHUKOBOM 3JIEKTPOHUKM M HaHOdJeKTpoHukH; Coct.: A.B. Apcentwses, E.lO. IlnotHukosa. -
DNEeKTPOH. TeKCTOBbIE, rpad. AaH. (2.14 MO). - Boponex: ®I'BOY BIIO «Boponexckuii rocynap-
CTBEHHBII TeXHUUECKHI YHUBEpcuTeT», 2013. (Ne 298-2013)

13.TOCT 2.105-2019. ECK/l. OO6mue TpeOOBaHHS K TEKCTOBBIM JOKyMEHTaM. — M.:
OI'VII «Cranmaptundopm», 2019. — 35 c.

8.2 Ilepeyenbr MH(pOPMALMOHHBIX TEXHOJOIMH, MCIOJb3YEeMbIX IIPH OCY-
LIEeCTBJICHNH 00Pa30BaTEJILHOIO MPOLecca N0 JUCHHUILIMHE (MOXYJII0), BKIIOYAS
nepeyeHb JHUIEH3UOHHOIO NMPOrPAaMMHOrO obecneveHusi, pecypcoB uHdopma-
HUOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTH «HTEepHeT», COBpeMeHHBbIX npodeccu-
OHAJILHBIX 023 TAHHBIX U MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTEM

IIporpammHoe ofecreyeHne KOMINbIOTEPOB /JIsl CAMOCTOSITEJILHON U ayIUTOPHOI padoTHI:
— OmnepanuonHnble cuctemsl cemeiictBa MSWindows;
— [Ilaker ogpucHsix nporpamm LibreOffice;
— IIporpamma npocmotpa ¢aiinoB WinDjview;
— TlIporpamma npocmotpa daiinos popmara pdf Adobe Acrobat Reader;
— MHurepner-6paysepsl Mozilla Firefox, Google Chrome;
— Marematuueckuii maker MathCad Express, Smath Studio;
— Cpena pazpabotku Python;
— Cucrema ynpasienus kypcamu Moodle;

Hcnosb3yemble 3JIeKTPOHHBIE O0U0JIMOTEYHbIE CHCTEMBbI:
— Moayns kauroodecneuennocta AUBC «MAPK SQL»:
http://bibl.cchgeu.ru/provision/struct/;
— ObC M3parensctBa «JIAHDBY, B TOM uncie k komwiekuusM « MHKeHEpHO-TEXHUYECKHE
Haykny, «Dusukay: http://e.lanbook.com/;
— DBC IPRbooks: http://www.iprbookshop.ru;
— HayuHas diekTponHas oubimoreka eLIBRARY.RU: http://elibrary.ru/.



http://bibl.cchgeu.ru/provision/struct/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/

HNHpopManoHHBIE CIPABOYHbIEC CUCTEMBbI:

noptai (eiepaibHbIX FOCYAaPCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB BBICILIETO0 00pa3o-
BaHus: http://fgosvo.ru;

eIMHOE OKHO JIOCTYyIa K 00pa3oBaTesibHbIM pecypcam: http://window.edu.ru/;

OTKpBITHII 00pa3zoBarenbHbIil pecypc HUAY MU®DU: http://online.mephi.ru/;

OTKpbITOE 00pazoBanue: https://openedu.ruf/;

¢dusnueckuii nHGopManMoHHBIN mopTai: http://phys-portal.ru/index.html
[TpodeccronanbHbie cripaBodnbie cucTeMbl « TexakcmepT»: https://cntd.ru

OnexrponHas nH(popmMarronHas oopa3oBarenbHas cpeaa BITY:
https://old.education.cchgeu.ru

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANMASA

JJIA OCYIMECTBJIEHUSA OBPA3OBATEJIBHOT'O TPOLHECCA

1. Jlekuuonnasi aynuropusi 311/4, ykoMmIuieKToBaHHasl CIICUAIU3UPOBAHHON MeOeNbio U

OCHaIIeHHas: 000pyIOBaHUEM ISl JICKIIMOHHBIX JIEMOHCTPAIUNA: MYJIbTUMENNA-TIPOCKTOPOM, CTa-
IIMOHAPHBIM 3KpaHOM, HA0OpaMU JEMOHCTpAllMOHHOro o0opyoBaHus (yueOHbIi kopiyc Ne 4, pac-
MOJIO’KEHHBIN 110 ajpecy: MockoBckuii nip., 179):

KOMIUIEKT y4eOHo#l Mebenu: pabodyee MecTo mpernoaBatens (CTo, CTy);

paboumne MecTa 00y4JaronIuXcs (CTOMBI, CTYJIbs) HA 22 YeloBeKa.

npoektop BenQ MP515 DLP;

skpaH ScreenMedia HaCTCHHBIN.

OTHETYUIUTEIb.

2. JIuciieifHbIA KJIacc sl IPOBECHUS JTa00paTOPHBIX 3aHATHA M CAMOCTOSITEIILHOW pa-

0OTBI CTYJICHTOB, YKOMIUIEKTOBAHHBIN ClIEMaTU3UPOBAaHHON MeOeNIbl0 M OCHAILCHHbII IepCOHANb-
HBIMU KOMIIBIOTEPAMH C JTUIICH3HOHHBIM IPOTPAMMHBIM 00€CIIeUeHHEM C BO3MOXKHOCTBIO TTOIKITIO-
yeHus K ceTd «VIHTepHEeT» U AOCTYIOM B 3JEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO CPEay
yHUBepcureTa, aya. 209/4 (yuebnsiit kopryc Ne 4, pacnonioskeHHBIN 1o agpecy: MoOCKOBCKH mp.,
179), ocHamieHHbI He00X0AUMBIM 000pY/IOBaHHUEM:

KOMIUIEKT y4eOHOM MeOemnn: pabodyee MeCTO IpernoaBarens (CToJ, CTy);
paboune MecTa 00ydaroUIMXcs (CTONbI, CTYJIbs) Ha 20 YenoBexK.
KOMITbIOTEp-cOOpKa kKad.9;

kommbtoTep B cocrase: (H61/IntelCorei3/Ks/M/20" LCD);
KOMITbIOTEp-cOOpKa Kad.7;

KOMITbIOTEp-cOOpKa Kad.3;

koMmmbioTep B coctase: (H61/IntelCorei3/Ks/M/23" LCD);
KOMITbIOTEp-cOOpKa Kad.5;

KOMITbIOTEp-cOOpKa Kad.4;

KOMITbIOTEp-cOOpKa Kad.8;

KOMIThIOTEp-cOOpKa Kad.2;

KOMIIbIOTEp-cOopKa Kad.6;

KoMITbIOTEp-cOopka Kad.10;

komil. B cocT: Cuct.6moxk RAMEC GALE,monutop 17" LCD;
KOMITbIOTEp-cOOpKa Kad.1;

sKkpaH Projecta ProScreen HacTeHHBIN pyJTOHHBIN;

npoektop BenQ MP515 DLP;

OTHETYIINUTENb.


http://fgosvo.ru/
http://window.edu.ru/
http://online.mephi.ru/
https://openedu.ru/
http://phys-portal.ru/index.html
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10 METOANYECKHUE YKA3ZAHUA JJISA OBYYAIOIIUXCS
1O OCBOEHMIO JUCHMIIJIMHBI (MOAYJISA)

[Io mucummummae «MareMaTH4ecKkoe MOJEIUPOBAHUE TEXHOJOTMYECKHUX IIPO-
LIECCOB U MHTETPAIBHBIX CXEM» YUTAIOTCS JIEKIIHH, IPOBOIATCS JJaOOPAaTOPHBIE 3aHs-
THS1, BBIIIOJIHAETCS KypcoBas paboTa.

OCHOBOI M3y4YeHUS JUCUUIUIMHBI SBIISIOTCS JIEKIIMH, Ha KOTOPBIX M3JIararTcs
HauboJiee CyIIECTBEHHbIE U TPYAHbBIE BOIPOCHI, a TAK)KE BOIIPOCHI, HE HALIEAIIUE OT-
pakeHus B yueOHOU UTEpaType.

JIaGopatopHble paObOThI BBIIOJIHAIOTCS Ha MEPCOHANBHBIX KOMIIBIOTEPAX B CO-
OTBETCTBUU C METOAUKAMHU, IPUBEJCHHBIMU B YKa3aHUSAX K BBIIIOJIHEHUIO PaldoT.

bonpuioe 3HaueHHE IO 3aKPEIUICHUIO U COBEPLICHCTBOBAHUIO 3HAHUN MMEET
camocTosITeNIbHas paboTa cTyAeHTOB. MHpopmaiuio 000 Bcex BUAAX CaMOCTOATENb-
HOU pa0bOTHI CTYJIEHTHI OJYYalOT HA 3aHATHUSX.

Meroarka BBIIOJHEHUS KypCOBOM paOOThI U3JI0kKEHA B yUEOHO-METOIUYECKOM
1nocoOuu. BRIMOTHATE 3Tanbl KypcoBOM pabOThI CTYIEHThI JOJIKHBI CBOEBPEMEHHO U
B YCTAHOBJICHHBIE CPOKH.

KoHTponps ycBOoeHMs Marepuaia JUCUUILIMHBI OCYLIECTBIIAETCS IIyTEM TECTH-
pPOBaHUS U 3alUTON KypcoBoi paboThl. OCBOCHHE JUCIUIUIMHBI OLIEHUBAETCS HA JK-
3aMEHE.

Buy yueOHbIX
3aHSITHU
Jlekms Hanucanune koHCHEKTa JIEKUUWA: KPAaTKO, CXEMaTUYHO, MOCIEA0BATEIHHO
¢buKcUpOBaTh OCHOBHBIE TMOJIOKEHHUS, BBHIBOJBI, (OPMYITUPOBKH, 00001I1e-
HUS, TIOMEUYaTh BA)KHBIC MBICIIH, BBIIETSATH KJIIOYEBBIC CJIIOBA, TEPMHUHBI.
IIpoBepka TEPMUHOB, MOHATUH C IMOMOILIBK SHUMKIIONEAUMN, CIOBapeEH,
CIIPAaBOYHHKOB C BBIMMCHIBAHUEM TOJIKOBAHUN B TeTpaab. OOO03HaUCHHE
BOIIPOCOB, TEPMUHOB, MaTepuaia, KOTOPbI€ BbI3bIBAIOT TPYIHOCTH, MIOUCK
OTBETOB B PEKOMEHIyeMoil nuteparype. Eciau camocTosiTenbHO HE yaaeT-
csi pazo0Oparbcsi B MaTepuaie, HeoOX0AuMo chOpMyIHUpPOBaTh BOMPOC U
3a/1aTh MPENOAaBaTENIO Ha JICKIUH.
JIaboparopHas JlaboparopHble pabOTHI MO3BOJISIIOT HAYYUTHCS MPUMEHSTH TEOpeThye-
paborta CKHE 3HaHUS, MOJYyUYCHHbIE Ha JIEKIMH, MIPU PEUICHUN KOHKPETHBIX 3aj1ad.
Urto6bl Hanbomee paloOHAIBHO U MOJHO UCIOIB30BaTh BCE BO3MOXKHOCTHU
ab0paTOPHBIX, JJISl TIOJTOTOBKU K HUM HEOOXOJAMMO: pa3o0paTh JEKIIHIO
M0 COOTBETCTBYIOILIEH TEME, O3HAKOMHUTHCSI C COOTBETCTBYIOLIUM pa3ie-
JIOM yueOHHUKA, TPOopadOoTaTh TOMOJIHUTEIBHYIO JTUTEPATYPY.
CamocrtositenpHast |CamocTosiTennbHas paboTa CTYAEHTOB CIOCOOCTBYET TITyOOKOMY YyCBOE-
paborta HUIO y4eOHOTO MaTepualia U Pa3BUTHIO HAaBBIKOB caMooOpaszoBanms. Ca-
MOCTOSITENIbHAS paboTa mpeAmnoIaraeT cleAyonue COCTaBISIOIHIE:
- paboTa ¢ TeKkCTaMH: YYECOHHMKaMH, CIPABOYHHKAMH, IOTIOTHUTEIHHOU
JTUTEPATypOi, a TaKXkKe MPopaboTKa KOHCIIEKTOB JICKIIHIA;
- paboTa HaJl TEMaMH ISl CAMOCTOSITEIILHOTO U3YUCHUS;
- ydqacTue B paboTe CTyIeHYECKUX HAyUYHbIX KOH(GEPEHIIUH, OMTUMITHAT,
- IOJITOTOBKA K MPOMEKYTOYHON aTTECTAIMH.
Kypcoas [Ipu BEIMONIHEHNHM KYypCOBOM PabOThI CTYJIEHTHI TOHKHBI HAYIUTHCS Tpa-
paborta BWJIbHO ¥ TBOPUYECKH MCTOIB30BaTh 3HAHUS, TTOJYYCHHBIC UMH HA JICKITUIX

J1eATeNbHOCTh CTYICHTA




U 1a0OPaTOPHBIX 3aHATHUIX.

3amaun, pemaeMple IPH BHIMOTHEHUH KYPCOBOM paOOTHI:

- OCYIIECTBHUTH MTOMCK HEOOXOAUMOM HH(POPMALIUU IO TeME PaOOTHI;

- CUCTEMaTU3UPOBATh HalIEHHYI0 HH(POPMAIHIO;

- OCYIIECTBUTH 0030p JIUTEPATYPHBIX HCTOYHHUKOB I10 33JaHHON TeME;
- BBIPA0OTATh YMEHMsI peHIaTh NPUKJIAIHbIC 3a1a4l

IToaroroska
K IPOMEKYTOUYHOU
aTTecTaluu

I'oToBUTHCS K HpOMC)KYTOHHOﬁ arreéCraluu CJICAYCT CUCTCMATUYCCKU, B
TEYEHUE BCEro cemecTpa. MIHTeHCMBHAs MOATOTOBKA TOKHA HAYaThCs HE
MO3/IHEE, YEM 3a MECSL-IIOJATOPA 10 MPOMEXKYTOUHOW arrectauuu. J[aH-
HBIE Tepe]l SK3aMeHOM Tpu JHS 3P (EeKTHBHEE BCEro MCIOIb30BaTh IS
ITOBTOPEHHMS M CUCTEMATU3AIMU MATEpHAJIA.
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