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1. HOACHHUTEJIBHASA 3AITMCKA

VYyeOHast IUCUMIUIMHA TPEAYCMAaTPUBAET U3YUEHUE OCHOBHBIX MOHATHA U Me-
TOAOB, MCIIOJB3YEMBIX IS PAaCUETHO-AHAJUTUYECKOTO M IKCIEPUMEHTAIBHOIO HC-
CIEAOBaHUs KOHCTPYKUMH, TEXHOJIOTMM W HAJEKHOCTU PATUOIICKTPOHHBIX YCT-
poiictB (PDY) B mporecce UX KOHCTPYKTOPCKO-TEXHOJIOTHUYECKOTO TPOCKTUPOBAHMS.

Lenp yueOHOM NUCHUILTMHBI — IOMOYb CTYACHTAM OCMBICIUTh TEPMUHOJIOTHUIO,
OCHOBHBIE TOHSITHS, MPUOOPECTH, a B JAJbHEHUIIIEM Pa3BUTh HABBIKU IMPUMEHEHHS
YKa3aHHBIX METOJIOB.

B pesynbraTe ocBoeHMs Kypca «TeopeTmyeckue OCHOBBI KOHCTPYHPOBAHMS,
TE€XHOJIOTUHU U HAJIE)KHOCTW» CTYACHT A0JI7KeH 3HATD:

® BEpPOSTHOCTHBIE METOJbl ONUCAHUSA TOYHOCTH M CTAOMJIBHOCTH NapaMeTpOB
POC, TeXHONOTHYECKUX IPOLIECCOB;

® OCHOBBI TEOPUHU, METOJbI IUIAHUPOBAHUS U 00pabOTKH ¢ mpuMeHeHueM DBM
PE3yIbTATOB MMACCUBHOTO M AKTUBHOTO (DAKTOPHBIX IKCIIEPUMEHTOB;

e 1poOJeMbl HAJIEKHOCTH, MOJIETTH OTKA30B 3JeMeHTOB U POV, meTonbl pacuera
HAJICKHOCTH C UCIOIb30BaHuEM DBM;

® METOJbl ONTUMHU3ALMHU, B TOM YUCJE C IpuMeHeHneM OBM;

® OCHOBBI MHJIMBUIAYAIBHOTO IIPOTHO3UPOBAHUS TEXHUYECKOTO COCTOSIHUSA U Ha-
JEKHOCTHU dJIeMEeHTOB U POV

® BHJBl U XaPAaKTEPUCTUKH CHUCTEM MAaCCOBOTO OOCIY)KHMBAHHS B TEXHOJOTHUU
POY;

® [IPUHIUIIBI U AJITOPUTMBI UMUTAIIMOHHOTO (CTaTUCTUYECKOTO) MOCIUPOBAHUS
napaMeTpoB KOHCTPYKIIUH U TEXHOJIOTHYECKHUX MPOLECCOB € UCIIOJIb30BaHuEM DBM.

[Ipoiias NOArOTOBKY MO JUCLUUILUIMHE, CTYAEHT JI0JI2KEH YMEeTh:

¢ IPUMEHSTh BEPOSTHOCTHBIC METOJBI ISl aHAM3a TOYHOCTH U CTaOMIHLHOCTH
napaMeTpoB POV U TeXHOJIOrH4eCKHX MpOLECCOB;

+¢ BBITIOJIHATH BEPOSTHOCTHOE OIMCAHUE TTApaMETPOB JIEMEHTOB U TEXHOJIOTHYE-
CKHX IPOLECCOB 0 PE3YJIbTaTaM 3KCIIEPUMEHTOB;

¢ CTPOHUTHh MAaTEMaTUYECKHE MOJICNIM YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB
METO/IaMHU IJIAHUPOBaHUS (PAKTOPHBIX IKCIIEPUMEHTOB;

+¢ BBITIOJIHATH PACYEThl U OIICHKY HaJIeKHOCTH MPOEKTHPYeMbIX POY, B ToM dmc-
JIE€ ¥ IPU HAJIMYHUK PE3EPBUPOBAHUS;

¢ popMynUpoBaTh 3a7aud ONTHUMU3AIMH, BBITIOIHATh UX IMOCTAHOBKY M IOJTO-
TOBKY JIJIsl pEUIEHUSI MATEMAaTUHYECKUMHU METOAAMU;

¢ MOJICJIUPOBATh KOHCTPYKIIMM W TEXHOJOTHYECKHE IPOIIECCHI, paccMaTphBas
BEPOSITHOCTHOE PACCEHHUE NapaMeTPOB;

+¢ OCYIIECTBUTH BHIOOP METO/Ia MHAWBHIyJIbHOTO MPOTHO3UPOBAHUS JUTS OIICHKH
HaAEXHOCTH DJIEMEHTOB U POYVY.

Huciumiraa 0a3upyeTcss Ha 3HAHUSAX M YMEHHUAX, MOJYYEHHBIX CTyACHTaMH
IIPU U3YUYEHUH CIEIYIOINX AUCHUILIINH:

e "Bricmas matemaTuka", B IEPBYIO OUEpEib, pa3ieisl Mo AuddhepeHuuaibHOMY
Y MHTETPAJIbHOMY aHAJIM3aM, YUCIEHHBIM METOJAM;
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"Teopus BEPOSITHOCTEN M MAaTEMaTHU4eCKasl CTAaTUCTUKA';
"duzuka";
"OCHOBBI aJITOPUTMHU3ALINH U TIPOrpaMMHUpPOBaHUE";
"OCHOBBI AITOPUTMHU3ALMHU U IPOTPAMMHUPOBAHUE" .
[TonyyenHsie 3HaHMsI OyAyT MCHOJB30BaHbl CTYJIEHTAMU BO BCEX MOCIIEIYIO-
X KOHCTPYKTOPCKUX U TEXHOJOTMYECKUX AUCIUIUIMHAX.

[Iporpamma paccuntana Ha oObeM 26 y4yeOHBIX YaCOB ayAUTOPHBIX 3aHSATHUH.
Pacnipenenenue ayaMTOpHBIX 3aHATHIA: ek —10 yacoB, 1abopaTopHbIe pabOThl —
12 yacoB, npakTuueckue 3aHATHA — 4 Jaca.

2. COOEP KAHUE JUCHUIIJINHbI
2.1. Conepxanue yueOHbIX 3aHATHI

BBenenue

KOHCTpYKTOPCKO-TEXHOIOTUYECKOE MPOSKTUPOBAHME KaK COCTaBHAs 4YacTh
nporecca co3aanusi POC. MecTo U 3Hau€HHE MPUKIAIHBIX MATEMATUYECKUX METO-
JIOB B PEIICHUH WHXKCHEPHBIX 33/1a4 B KOHCTPYUPOBAHUH, TEXHOJIOTHH U HAJIEKHOCTH
POC. Conepxxanne yueOHOW AuCHUIUIMHBL. Vcrnonp30BaHre TUTEPATyphl U y4eOHO-

METOANUYCCKUX HOCO6HI>1. PeKOMeHI[aHI/H/I 10 I/I3y‘-ICHHIO JUCHHUIIIINHEBL.
[1, c. 5-6, 328-335]

Paznen 1. OO0masi XapakTepUCTHKA MApaMeTPOB, CUCTEMHbIE METOAbI
B KOHCTPYHPOBaHUM U TexHoJsioruu PIC

Buvixoousie u nepsuunvie napamempul. Koncmpykmopckue napamempor POC.
Eounuunsie u xomnaexcuvie noxazamenu kavecmea POC. Mooenu komniekchvix no-
kazameneu kavecmea. Konctpykuust POC 1 TEXHOIOTMYECKUI MPOrpecc — KaK CUC-
TeMbl. MeToibl o1ieHKH ypoBHS kadecTBa POC. CylHOCTh U cOiepKaHUE CUCTEMHO-
ro MO0JIX0/1a K MPOEKTUPOBAHUIO KOHCTPYKUUNA U TEXHOJIOTMYECKUX MPOILIECCOB U3TO-
toBnenus POC.

[1,c. 5-17]

Pasnen 2. BeposiTHOCTHOE ONMCAaHUE IAPAMETPOB B KOHCTPYHPOBAHUM
u TexHoJsiornu PIC

Canyuaiinwiii Xxapakmep napamempos, 8eposimHOCMHOe ONUCAHUE Napamempos.
Cpennue 3HaY€HUsI U JUCIIEPCUU (CpEHUE KBAIPATUUECKUE OTKJIOHEHHUSI) mapameT-
poB. Mozienu 3aKOHOB paclpeesieHus napameTpoB. Hopmanvhas mooens, npaguio
mpex cuem. Y CEUeHHAsi HOpMAJIbHASI MOJEIIb.

* Y4eOHbII MaTepuall, BbIACICHHBIA KYpCUBOM, pACCMaTPUBAETCS HA ayAUTOPHBIX
JIEKIIMOHHBIX 3aHATHUSAX.
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XapakTepucTuka HEKOTOPBIX JIPYTHX MOJEJICH 3aKOHOB pacrpeieeHUs
(paBHOMEpHAsI MOJIENb, IKCNOHEHYUAIbHAsL MOOeb, Mojielb BelOyina, norapudmu-
YECKH HOpMaJIbHAsI MOJIEIb).

[IyTr BEpOSITHOCTHOTO OMHUCAaHMSI COBOKYIMHOCTH NapamMeTpoB. MHOroMepHbIE
U yCJIOBHBIE (PYHKIIMM pacrpeiesieHus. 3aBUCUMBbIE U HE3aBUCHUMBbIC ITapaMETpPHI.

Koppenayus napamempos. Koppenrayuonnoe none (Ouazcpamma paszobpoca) na-
pamempos. Kosgppuyuenm nunetinou xoppenayuu. Ilonosxcumenvuas u ompuya-
menbHas Koppesyus.

BeposTtHocTHOE omucaHue 3aBUCHUMBIX MapaMeTpoB. KoppensiuoHHble maT-
puubl. [Ipumep KOpperAMOHHON MaTPHULLBI.

DKCIEPUMEHTAIIBHOE OIpPE/ICICHUE BEPOATHOCTHOTO OMHUCAHUS MapaMeETPOB.
OCHOBHBIE 3aJ1a4d MAaT€MaTUYECKOM CTATUCTUKHU. OLIEHKU MMapamMeTpoB U OCHOBHBIE
TpeOOBaHMsI, IPEABSBISIEMbIC K OIEHKAM IMapaMeTpoB. ToueuHvle u UHMEPBAIbHbIE
OYEHKU KOIUUEeCMBEHHbIX XAPAKMEPUCTNUK NaApAMempos: MaAmeMamuyeckKux ox#cuoa-
HUti U cpedHux keaopamuyeckux omxaonenuti. ONpPeNeNIeHHe TOYEYHBIX U HHTEp-
BAJIbHBIX OLICHOK YHUCJIOBBIX XapaKTEPUCTUK MapaMeTpoB.OmnpeneneHue TpedyemMoro
yyciaa HaOMIOJICHU mapamMeTpoB — IUIAHUPOBAHUE UCTbITaHUU. [lonyuenue oyeHok
KO03¢hhuyuenmos napHotl Koppeisyuu.

OrnpenienieHue 3aKOHOB pacHpeiesiCHUs] MapaMeTpOB IO OMBITHBIM JIaHHBIM.
['uctorpamMmma u craructudeckas (QyHKIUs pacrpeseneHus. Ponb uucia HaOmrofe-
Hui. [IpoBepka CTaTUCTUYECKUX THUIOTE3, KPUTEPUU coryacusi. Beposmuocmuas 6y-
Maza (cemka) u ee UCnOnb308aHue OJisl NPUHAMUSL 2UNOMe3 0 3aKOHAX pacnpeodeneHus
napamempos. [Ipumepsbl.

[IpumeHeHne BepOsSTHOCTHOTO OMHUCAHUS MMapaMeTPOB AJI PELIeHUs] HHKEHEep-
HBIX 3a7a4. PexomeHAaluu Mo MCHOJIb30BAHUIO MOJIENEH 3aKOHOB paclpeiesieHUs
napameTpoB. [IpuMeHneHnue Mojenel 3aKOHOB pacHpellejieHUs] MapaMeTpoB sl pe-

ICHHWA MHXKXCHCPHBIX 3a1a4.
[1, c. 18-55]

Pasznea 3. Martemarnueckue Moaeaa POY M TeXHOJIOrn4ecKnux
npoueccoB. MeTobl MOJy4eHUSI MATEMATHYECKHUX MO eJIei

Xapakxmepucmuka mooenet, UCHOAb3YeMbIX 6 KOHCMPYKYUU U MeXHOI02Ul
POC (mamemamuueckue, puzuueckue, epaguyeckue).

[ToHATHS MaTEMaTUYECKUX MOJENEHN, KOPPEISALUUOHHbIE TOJISI 3aBUCHUMBIX T1a-
pameTpoB. Peepeccuonnsie mooenu. ¥Ypasnenue mHoxcecmeeHHoU peepeccuu. Jluneii-
Hble pecpecCcUuoHHble MOOEU.

Memoo Haumenbuwux K8aAOpamos Kax mamemamudecKuti annapam nocmpoe-
HUs pezpeccuonHblx mooenel. HaxoxaeHne mpuUOIMKAIOIUX MATEMATHYECKHX MO-
JieJiel B BUJE 2JIEMEHTAPHBIX (QYyHKLUM.

Crioco0bI momy4eHns MaTeMaTu4eckux mMozaeneit POY, texnonoruueckux mpo-
ueccoB. [laccusHnvle u akmusHvle (hakmopvie IKCHePUMEHMDbL.

[Tpumenenre maccMBHOTO (DaKTOPHOTO AKCIEPUMEHTA JJIs MOJMyYeHHUs Marte-
MaTudeckux moxaeneit POY u trexnomornmueckux mporeccoB. O0paboTKa pe3ynbTaToB
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skcriepuMmenTa Ha OBM. Hcnonib30BaHue MPUKIAIHBIX HPOTpaMM.  3HAUUMOCHb
K03 puyuenmos ypasnenus pecpeccuu. Oyenka npueoOHOCmuU NOJY4YEeHHbIX MoOeel
0J151 NPAKMUKU.

[TonyueHne MaTeMaTHYECKHUX MOJIEJEH C TOMOIIbI) AKTUBHBIX (PAKTOPHBIX
JKCrepuMEHTOB. OCHOBHBIE 33J]Ja4l MAaTEMATUYECKON TEOpUU TJIaHUPOBAHMS DKCIIE-
puMeHTOB. OCHOBBI TEOPUHU TUIAHUPOBAHUS AKTUBHBIX (PAKTOPHBIX IKCIIEPUMEHTOB.
[Tonneiit pakTopHbiit skciepumeHT (I1DI) Tuna ok Marpuna rniaHupoBaHUs U €€
cporictBa. [lmanuposanue 11O u ero BeimosiHeHue. [lapannenbHple ONBITHI, TPUH-
LU paHaoMu3auu onbIToB. Ctatuctuueckas oopadborka pesynbraTtoB [1DD.

Ipobuwuii pakmopnuwiil sxcnepumenm ([D3). Inanuposanue /[P, evinoare-
Hue onvimos /D3 u obpabomka e2o pe3ynibmamos.

[1,c.56-86]

Pa3znen 4. AHAIU3 TOYHOCTH M CTA0WIBHOCTH BBIXOJAHBIX apaMeTPOB
PJY 1 TexHO10rH4eCKHUX MPOLECCOB

CepuiiHONIPUTrOJHOCTh KOHCTPYKLMI POY 1 e€ xonmuecTBeHHas ouenka. [1po-
IIEHT BBIXOJa TOJIHBIX K AKCIUTyaTaluu yCTporucTB. Cucmemul (810bl) 0ONYCKO8 8 KOH-
cmpyuposanuu u mexuono2uu POY. [Ipouzsoocmeennulil, peMOHMHbIL U IKCNIYMA-
YuoHHwll donycku. Temnepamypuulii Oonyck u oonyck cmapenus. Cummempuynvie u
HecuMMmempuuHsle, 08YXCMOPOHHUE U OOHOCMOPOHHUE OONYCKU. Xapakmepucmuxu,
ucnonvzyemvle 0 3a0anus oonycka. TounHocmv u cmabuibHOCMb NAPAMEMPOS.
Onucanue mouHocmu u cmaduIbHOCMU NAPAMEMPO8 INEMEHMO8.

VYpaBHeHHE MPOU3BOACTBEHHBIX IOTPEIIHOCTEN BBIXOJHBIX I[apPaAMETPOB.
VYpaBHeHus aOCOMOTHONW U OTHOCUTEIHHOM MPOU3BOACTBEHHBIX MOTpentHocTel. Ko-
agpuyuenmor enuaAHUA nepeuuHbIX napamempos. Memoovl ananuza MoYHOCMU Gbl-
X0OHbIX napamempos. KolIn4ecTBEeHHbIE XapaKTEPUCTUKH, UCIIOJIb3yEeMbIE JJI OLICH-
KA TOYHOCTH BBIXOJHBIX MapameTpoB. OO0Imas xapakTepucThka METOAOB Ompe/ese-
HUS MPOU3BOACTBEHHBIX JOMYCKOB HA BBIXOJHBIE napameTpnl. OmnpeaesieHre npous-
BOJICTBEHHOT'O JIOITyCKA, MCXOJI1 M3 HAUXYJIIEro Ciydyas pPacCEeMBaHUS IMEPBUYHBIX
napameTpos. IIpumep.

AHaJIU3 TOYHOCTH BBIXOJIHBIX MapaMEeTPOB BEPOSTHOCTHBIM METOJIOM — METO-
JIOM, YUYETHIBAIOIIUM BEPOSTHOCTHOE pacCeUBAHHUE MEPBUUYHBIX MapamMeTpoB. BeiOop
KPUTEPUEB OLICHKM TOYHOCTU BBIXOJHBIX MapamMeTpPOB MPU UCIOIH30BAaHUU BEPOST-
HOCTHOTO MeToAa. PacueTHble COOTHOILICHMS ISl OLICHKH TOYHOCTH BBIXOJHBIX Ta-
pameTpoB. IIpuMepsl aHanu3a TOYHOCTH BBIXOJHOTO MapaMeTpa BEpPOSTHOCTHBIM
METOJIOM.

Ananuz mouHocmu 8bIX0OHbIX napamempos memooom Monme-Kapno. Hazna-
yeHue u CYywHoCcms Memooa. Mcnonv3osanue mamemamuieckozo u Quuieckozo mo-
0enuUpoBaHusl.

AHanu3 cTabUIIbHOCTH BBIXOJHBIX MapaMeTpoB POY u TexHomornueckux mpo-
rieccoB. CTaOMIIBHOCTh BBIXOJHBIX MapamMeTpOB W MPHUHIIUI €€ OICHKU, YPaBHEHHE
OTHOCHUTEJILHOM MOrPEIIHOCTH BBIXOJHOTO IMapaMeTpa ¢ YUYETOM JIEUCTBUS IKCILTyTa-
MUOHHBIX (hakTOopoB. OrmpesaesieHne TeMIEepaTypHbBIX JOMYCKOB U JIOMYCKOB CTape-
HUS1, TH)KCHEPHBIE pacueTHbIC (POPMYIIBIL.
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VYcTaHOBIEHHE OKCIUTYTAIMOHHBIX JOIMYCKOB; (DaKTOPhI, NMPUHHUMAEMBbIE BO
BHUMaHKE. MeTOIMKa YCTaHOBIIEHUS HKCILTYy TAIIMOHHOTO Jomycka. [Ipumep.
Cnocobvl onpedenenus Kodgduyuenmos enusaHus. Anarumuueckue cnocoowl,
npumepsl. IKCnepUMeHmalbHO-paciemusiii CHocoo.

[1, c. 87-130]

Pa3znen 5. OcHoOBbBI Teopur HAAEKHOCTH. MeTOABI OLICHKHU
noxkasareseu Haaéxuocru PIY

[Tpo6nema HanéxHoctn POY, ee BOZHMKHOBEHUE U CYIIHOCTb. OCHOBHbIE NO-
HAMUS U onpeoenenuss, UCNOIb3yeMble 8 Meopul U NPaAKmukKe Ha0EXCHOCMU MexXHU-
yecKux uzoenu.

Otkasbl u ux knaccudukanus. [Tpuanasl otkazos POY.

Mooenu (cxemvl) coeounenusi snemenmos 6 POY ¢ mouku 3penus Hadéxcro-
cmu.

Mooenu 3axkono8 pacnpedeieHus epemenu 00 omkasza (Hapabomku 00 OMKa-
3a), Xapakmepucmuka 3IKCNOHEHYUAIbHOU Modeau u modenu Betiboyina.

[Tokazarenu (KpuTepuun) HaACKHOCTH 1eMeHTOB B POY. BepositTHocTh 6€30T-
Ka3HOU paOOThl U BEPOSTHOCTh OTKA30B. DyHKIMS HAAEKHOCTU. IKCHOHEHYUAIbHBLLL
3aKOH HaodedxcHocmu. HMHmMeHCusHOCmb OmMKA308, MUNUYHASL A— XAPAKMEPUCTNUKA
POV. Cpeounsa napabomrka na omxas. Cpeonee 8pems 6ezomkazuou pabomol. Cpe-
HEe BpPEeMsi BOCCTAHOBJICHHUS U BEPOSITHOCTh BOCCTAHOBJICHUS. DKCIUTYTAllMOHHBIE KO-
3 PuUIMEeHTHI HAJIE)KHOCTH.

Hanéxnocteb anementoB POC. Humencuenocms omkazos kak ocHo8Has cnpa-
B0YHAS XAPAKMEPUCMUKA HaO0éxcHocmu dnemenmos. OnpeneneHue UHTEHCUBHOCTH
OTKa30B M0 pe3ysbTaraMm HchblTaHUuU. Kosgguyuenmour snexkmpuueckoti Hazpy3xku
anemenmos. Onpenaenenrne Ko3QOUIIMEHTOB MEKTPUUECKON HArpy3KH THUIOBBIX 3Jie-
MeHTOB POVY. Kparkas xapakrepuctuka HaAEKHOCTUA 31eMeHTOB POY. Yuer Bnus-
HUS Ha HAIE)KHOCTD DJIEMEHTOB JIEKTPUUYECKOTO PEeKHUMA U YCIIOBUM pabOTHI.

Oyenxa nokazamenell HaoéxcHocmu npoekmupyemvix POY. OcHoOBHbBIE pac-
YETHBIE COOTHOIICHUS JIJISi BEPOATHOCTH OE€30TKA3HOM pabOThl U CPEAHETO BPEMEHU
BOCCTaHOBJICHUS. OpueHmupogouHvlli paciem nokazameneu HaoéxcHocmu PJIY.
Pacuém noxazameneii naoéxcnocmu ¢ yuemom Kod@duyuenmos 21eKmpuieckor Ha-
2pY3KU U YCI08UU IKCHIAyamayuu 31emMeHmos 8 cocmasge ycmpoucms. llpumepsl
OIICHKH IOKa3aTesel HaiéKHOCTH poeKkTupyemMoro POY.

PacueT nmokazareneir HaaéxHoCcTH POY mipu pa3HbIX 3aKOHAX paclpeaesieHUs
BPEMEHHM J10 OTKa3a 3jeMeHTOB. [lapameTpuueckas HanéxHocth POY. Ilocrenennbie
OTKa3bl U MPUYMHBI, 00YCIIaBIMBAIOLIUE UX MOsBIeHHUE. [[pUHIIUIIBI OLICHKU YpPOBHS
napamerpuyeckoi HaaéxkHoctn POY. Memoowvr nosviuenus uaoéxcnocmu PIY.
DKCIUTYTallMOHHAs HAJEKHOCTh POY.

Pe3epBupoBanne kak MeTO MOBbIIEHUS HAIEXHOCTH POY. Buowl pesepsupo-
sanusa. Kpamnocme pezepea. XapaKTepHUCTHKa MOCTOSIHHOTO pPE3€PBUPOBAHMUS.
Ouenka nokasarenet 0e30TkazHocTy POY npu Hanmu4yuu mocTosITHHOrO pe3epBUpOBa-
Huda. IIpumep. XapakrtepucTuka pe3epBUpOBaHUs 3aMelleHHeM. HeHarpy:KeHHbIH,
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00JIerYeHHBbIN U HaArpy>kKeHHbI pe3epBbl. Onenka Oe30TkazHocTu POY mnpu Ha-
JUYUU PE3EPBUPOBAHUS 3aMEIICHUEM.

[1,c.131-207,307-316]
Paznen 6. IlporHozupoBaHue TeXHUYECKOro coctossuust PIOC

[TonsiTue mporHo3upoBaHus U ero kiaccudukanusa. ['pyrnmnoBoe U UHIUBUIY-
aIbHOE MPOTHO3UPOBAHUE HAAEKHOCTH dJIeMeHTOB U POY. Xapaxkmepucmuka unou-
8UOYAILHO20 NPOSHO3UPOBAHUSL C UCHONb308AHUEM Memo0oe dkcmpanoaayuu. Lllae
NPOCHO3UPOBAHUS, MOOeNb npocHo3uposanus. Obpamuoe npocrozupogarue. [Ipuémsr
pelIeHus 3a1a4 MHAUMBUYyaJIBHOIO IPOrHO3UPOBAHMS C HCIIOJIB30BAHUEM METOJOB
HKCTPANOJISALINH.

Obwas xapakmepucmurxa UHOUBUOYATLHO20 NPOSHO3UPOBAHUS PACHO3HABAHU-
em obpazos. IndpopMaTUBHBIE MapaMeTPbl, MPOTHO3UPYIOIIEE MPABHUIIO, PEIIArOIas
(GYHKIMS, TOPOT pa3ieieHHs KIacCoB. XapaKTePUCTHKH OIIMOOK MPOTHO3UPOBAHUS
B METOJaX MHANBUAYATHHOTO TPOrHO3UPOBAHUS paclio3HaBaHHEM 00pa3oB.

Omanvi pewienuss 3a0ay UHOUBUOYATbHO20 NPOSHOZUPOBAHUS PACNO3HABAHUEM
obpazos. O0yUarOMINil SKCIIEPUMEHT U o0ydeHue. JK3aMeH, BBIOOp mopora paszjere-
HUs KinaccoB. OLieHKa BEPOSATHOCTH MPUHATHUS MPABUIIBbHBIX PEIIEHUI U BEPOSITHOCTH
olKO0UHbIX pemeHui. [Iporno3upoBaHue OJJHOTUIHBIX M3JETUHN, HE YYAaCTBYIOLIUX
B 00y4YarouieM 3KCIEepUMEHTE.

MeTonbl TOCTPOEHUS TPOTHO3UPYIOMIMX TpaBuil. OOIIas XapakTepucTUKa Me-
To0B. [Ipumep wimtocTpaiuu NOCTPOSHUS MPOrHO3UPYIOILIETO MPABUJIA.

Hekoropble pekoMeHIaluu Mo BbIOOPY MH(POPMATUBHBIX MapameTpoB (Mpu-
3HAKOB) JyIs 2JIeMeHTOB POV,

[1,c.212-227,231-234]

Pazpgen 7. 3agaum onTHMHM3aUUM B KOHCTPYHPOBAHUM U TEXHOJIOTHH
PAAN03IEKTPOHHBIX YCTPOMCTB

THonsmue 3a0au onmumuzayuu. llenesas ¢hynxyus u onmumuzupyemvle napa-
mempovi. OrpaHUYEHUs, HaKIaJAbIBAEMbIe HAa KOHCTPYKTOPCKO-TEXHOJIOTHYECCKUE TIa-
paMeTpBl.

Obwuti nopsdok pewenus 3aoay onmumuzayuu. CrnocoObl MOCTPOCHUS 1IeJIe-
BOH (DYHKIMM, METOJ TJIABHOTO KpuTepus. Kparkas xapakTepHCcTHKa MaTeMaTHde-
CKHMX METOJIOB PEIICHHMS 3a7a9 ONTUMHU3AIIHH.

Pemenue 3ama4 onTUMH3AIMN METOIOM THHAMHYECKOTO MPOTPaMMHUPOBAHUS.

AJNTOpUTM ONTUMM3ALUU METOJIOM CIIy4ailHOTO MOMCKAa U €ro peajiv3alusi Ha
OBM.
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ITpumepsbl peleHns 3a1a4 ONTHUMM3ALHH.
[1, c. 235-254]

Pasgen 8. Cucrembl MaccoBOro 00CayKMBaHUSA B TeXHOJI0ruu PIOY

Tlouamue u xapaxmepucmuku cucmem maccogozo oocaycusanus (CMQO). Ab-
COJIFOTHASI 1 OTHOCUTEJIbHAS MIPOITyCKHbIE criocoOHOCTH. [T0TOKM cOOBITHH (3aBOK) U
UX MaTeMaTH4eCKOe OMUCAHUE.

Buowr CMO 6 mexunonocuu POY. CMO ¢ omxazom (8 obcayacusanuu), CMO ¢
oorcuoanuem, CMO cmewannozo muna.

Maremarnueckoe onucanne CMO ¢ oTkazom.

Maremarnueckoe onucanue "yucroin” CMO ¢ oxugaHuem.

Maremarnueckoe onncanne CMO cMEmaHHOro THMA ¢ OTPAaHUYEHUEM JUTMHBI
ouepenu. [IpuMeps! pereHus TPUKITaTHBIX 3a1a4.

[1,c.255-263]

Paznen 9. CraTtucTnyeckoe MoaeJJMpOBaHHe IApaMeTPOB
KOHCTPYKIUH M TEXHOJOTHYeCKUX MPOLECCOB

[ToHsiTHE MMUTAUMOHHOTO (CTATUCTUYECKOI0) MOJEIMPOBAHUSA U €r0 POJib B
KOHCTPYMpPOBaHUU U TexHojorun POY. Mooeruposanue crnyuatinoix napamempos.
Mooenuposanue cayuatinelx uucen ¢ HOpMAalbHLIM pacnpeoeneHuem. Memoowl nony-
YeHUsl CLYYAUHbBIX Yucel ¢ 00bIM 3aKOHOM pacnpeoeienus.

MozaenrpoBanue JUCKPETHBIX CIIyYalHbIX BEJIWYUH. MoJenupoBaHue ciydaiu-
HBIX YHCell ¢ OMHOMHHAJIBHBIM pacrpeenieHrueM U pacipeaenenueM [lyaccona.

Mooenuposanue KoppeauposanHvlx CIy4auHbIX NAPAMEMPOE C HOPMATLHLIMU
pacnpedenenusamu. IlomyuyeHue KOppeaupoBaHHbIX CIy4YailHbIX apaMETPOB C JIHOObI-
MU 3aKOHAaMHU paclpeeIeHuUs.

Memoo Monme-Kapno kak memoo umMumayuoHHO20 8ePOAMHOCIHO20 MoOe-
auposanus. Peanuzayus memooa na IBM, cmpykmypHnas cxema aneopumma, 8b160p
Yucaa peanuzayull CMoOenuposanio2o npoyecca (00vekma). ToUHOCTh METO/A.

THpunyunwvl u ancopummsl mooenupoganusi PIY.

[lepcrieKTUBBI MCIIOJIB30BAHKS B KOHCTPYMPOBAHWU M TexHosoruu POY mnpu-
KJIAJIHBIX MAaTEMATUYECKUX METOOB.

[1, c. 264-295]

2.2. llepeyenb 1abopaTopHbIX padoT [16]

1. HUccnenoBanue ¢ ucnosnb3oBaHueM OBM BEpOSTHOCTHOTO OMUCAaHUSI 3aBU-
cuMbIX mnapameTpoB POV (monyueHue myTeM SKCHEPUMEHTANbHBIX HCCIEIOBAHMM
BEPOSATHOCTHOI'O ONMCAHHUS 3aBUCHUMBIX 3JIeMEHTOB POC: macCUBHBIA DKCIIEPUMEHT,
00paboTKa pe3yJbTaToB KcIiepuMenTa Ha OBM, nocTtpoenue ructorpamm, NpoBepKa
TUINOTE3, IPUHATHE PELIeHUH, 4 yaca).
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2. TlocTpoeHne mMareMaTHYeCKUX MOJENEH pajrOdIEKTPOHHBIX YCTPOHCTB Me-
TOJIaMU TEOPHUH TIAHUPOBAHUS IKCIIEPUMEHTA C HUCIOJIb30BaHUEM TOJTHOTO (pakTop-
HOTO DKCIIEpUMEHTA (TUTAHUPOBAHKE TOJTHOTO (PaKTOPHOTO HKCIIEPUMEHTA, BBITIOIHE-
HUE OIBITOB aKTUBHOTO SKCIIEPUMEHTA, CTaTUCTHYEeCKass 00paboTka Ha DBM pe3yiib-
TaTOB OIBITOB, MPOBEPKA CTATUCTUYECKOW 3HAYMMOCTH KOI(PPHUIIMEHTOB MaTeMaTH-
4eCKOW MOJIeNH, YTOYHEHHE KOHEYHOTO BHJa MareMaTudeckod monenu POV, mpo-
BEpKa MPUTOTHOCTHA MOJICIH JIJIsl MPAKTUKH, 4 Jaca).

3. HccnenoBanune OTKIOHEHHWH BBIXOAHOTO IapameTrpa pPaauodJIeKTPOHHOTO
ycTpoiictBa MmetogoM MonTte-Kapio ¢ ucnonb3oBaHueM (U3MYECKOTO MOJIEITHPOBa-
HUS (TIOATOTOBKA JAHHBIX A (pU3UUecKoro mMozienupoBanus POY, umuranus mpo-
W3BOJICTBEHHBIX OTKJIOHEHHH MapaMeTpoOB AJIEMEHTOB C HCIOJB30BaHHEM (u3NYe-
ckoii mozenu POV, peructpaniusi BIXOIHOTO TTapaMeTpa, cTaTucThuueckas oopaboTka
pe3yNbTaToB MOJenupoBanus Ha OBM, ycraHOBIeHNE 3HAYSHHSI IPOU3BOICTBEHHOTO
nomnycka, 4 daca).

PesepBHbie 1a00paTOpHBIE pabOTHI:

1. HccnenoBanue HaaexHoctu POY moaenupoBannem Ha 9BM oTka3oB ae-
MEHTOB (BBIOOp YCIIOBHI MOJEIMPOBAHMSI, MOJACTUPOBAHUE OTKA30B AJIEMEHTOB, 00-
paboTka pe3ysbTaToB MojeaupoBaHus Ha OBM, ¢usnueckas uHTEeprpeTanus moy-
YEHHBIX PE3yJIbTATOB, 5 YACOB).

2. MHUccnenoBanme mozaenupoBanueM Ha DBM mporecca (hyHKIMOHMPOBAHMS
CUCTEMbI MaccoBoro oociyxuBanus (Beioop Buna CMO, BBox B OBM ycnosuii mojie-
JupoBaHus, MojenupoBanue Ha DBM npornecca gpynkimonuposanust CMO, 06paboT-
Ka pe3yJIbTaTOB MOJICTUPOBaHMS, (U3UUECKasi HHTEPIIPETALUS pPe3yIbTaToB, 4 yaca).

2.3. Ilepe4eHb TeM KYPCOBBIX MPOEKTOB [17]

[enb KypcoOBOr0 MPOEKTUPOBAHUSA:

¢ (opMHUpPOBaHHE HABBHIKOB MPUMEHEHHS MPUKIAAHBIX MaTeMaTHYECKUX (Teope-
TUYECKMX) METOJOB JJI PELIEHUs 337a4, CBA3AHHBIX C AHATUTUYECKUM M IKCIIEpU-
MEHTAJIBHBIM HCCJIEIOBAHUEM KOHCTPYKIMM, TEXHOJIOTUM U HAAEKHOCTH POY;

® COBEpUICHCTBOBAaHHE MPUEMOB (POPMYJIUPOBKH HHKEHEPHO-TEXHUUECKUX 3a-
J1a4 B BUJIE, IPUTOJHOM JUIS UX JAJIBHEHIIErO0 MATEMAaTUYECKOTO PEIICHHUS;

® Da3BUTHE yYMEHUI ANTOPUTMHU3ALMM, IPOrPAMMHUPOBAHMS U PELICHUS HWHXKE-
HEPHO-TEXHUYECKUX 3a]a4 ¢ IoMoIbp0 OBM.

Tembl KypCOBBIX ITPOEKTOB, IIPEUIAraeMble CTYAEHTaM;

1. OueHka TOYHOCTH BBIXOJHOTO NapaMmeTpa KOHCTpyKuuu POY (unu texHono-
IMYECKOro mnporecca) merogoM Monrte-Kapiio ¢ ucnosp30BaHuEM MAaTeMaTH4eCKOro
MOJICJIMPOBAHMS.

2. OueHKa BEpOSITHOCTHBIM METOJIOM TOYHOCTH M CTA0MJIBHOCTH BBIXOJHBIX
napaMeTpoB KOHCTpYKIuil POC (MM TEXHOJIOTMYECKOro Mpolecca) U yCTaHOBJIEHUE
Ha OCHOBE 3TOr'0 3KCIUTYTAlIHOHHOTO JOIYCKA.
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3. CpaBHUTENIbHASI OLEHKA TOYHOCTU BBIXOJHOTO MapameTpa, MOJyYEeHHOM IO
meTony Monte-Kapio v aHanuTu4ecKuM BEpOSITHOCTHBIM METO/I0M.

4. OreHka cTaOMJIBHOCTH BBIXOJHOTO MapaMmeTpa pajuoi’IeKTPOHHOIO YCTPOM-
CTBa (MJIM TEXHOJIOTMYECKOTO IMPOLIecca) U YCTAHOBJIEHWE HAa OCHOBE TOTO TeMIIepa-
TYpPHOT'O JIOMyCKa U JIOIyCKa CTapeHHUs.

5. OGecneyenne TpeOOBaHUI K TOYHOCTHU BBIXOJHOrO mapamerpa POV (wiu
TEXHOJIOTUYECKOT0 Tpoliecca).

6. ObGecneuenue TpeOOBaHUN K CTAOMILHOCTH BBIXOJIHOTO MapameTpa POY.

7. Pacuer nokazareneit 6e30TkazHocTd POY ¢ yyeToM BHE3aIHBIX OTKA30B.

8. Pacuert moka3zarenei 6e30TkazHocTu POV mpu pa3HbIX 3akoHaX pacrpezese-
HUSI BPEMEHU JI0 0TKa3a 3JIEMEHTOB.

9. Pacuer nokazareneit 6e30TkazHocTH POY ¢ yyeToM MoCTEneHHBIX OTKA30B.

10.Pacuer noka3zareneit 6e30TkazHocT POY ¢ yueToMm BHE3amHBIX U MOCTENEH-
HBIX OTKAa30B.

11.Pacuer noka3zarenei 6€30TkazHOCTH POY npu HalM4unMu NOCTOSIHHOTO pe3ep-
BUPOBaHUs (WM PE3EPBUPOBAHUS 3aMEILICHUEM ).

12.Pacuet noka3zarenei 6e30TkazHoctd POC npu Hamu4yuu MOCTOSIHHOTO pe3ep-
BHUPOBAHUS U PE3EPBUPOBAHUS 3aMEIICHUEM.

13.Pacuet noka3zarenei 6€30TkazHOCTH POY npu Haluuuu NOCTOSIHHOTO pe3ep-
BUPOBAHUS CO CMEILIAHHBIM CIIOCOOOM BKJIIOUEHUSI PE3EPBHBIX 3JIEMEHTOB.

14. unuBuayanbHOE MPOrHO3MPOBAHKME (PYHKIMOHAIBHOrO mapamerpa POV c
UCIIOJIb30BAaHUEM METO/1a IKCTPAIOJIALIMH.

15.1Touck uH(opMaTUBHBIX NapaMeTPOB ISl MHAMBUIyaIbHOIO IPOrHO3UPOBa-
HUS HaIEKHOCTH 2JIeMeHTOB POY MeTooM pacrio3HaBaHusi 0Opa3oB.

16. MnauBriyansHOE NIPOTHO3UPOBAHUE HANEKHOCTH 31EMEHTOB POY meTonom
pacno3HaBaHus 00Pa30B.

17.0nTiMH3anMsT KOHCTPYKTOPCKOTO WM TEXHOJOTHYECKOTO peueHus POY
METOJIOM AUHAMUYECKOT0 IPOrPaAMMHUPOBAHHUS.

18.CpaBHEHHE pE3yJIbTATOB ONTUMHU3ALUUA KOHCTPYKTOPCKOro pemeHus POY,
MOJIYYEHHBIX METOJIaMU JIMHAMHYECKOI0 MPOrPaMMHUPOBAHUS U CIyYalHOIO MOUCKA
Ha OBM.

19.0uenka nokasateneir 6e3oTkazHoctu POV (6e3 pesepBupoBaHMS WM TPU
€ro HaJIMYuM, C yKa3aHUEM BUJA U OCOOEHHOCTEN pe3epBUPOBAHMUSA) MOIECTUPOBAHU-
eM Ha DOBM 0TKa30B 3JIEMEHTOB.

20.01eHKa OCHOBHBIX XapaKTEPUCTHUK CHUCTEMbI MAacCCOBOTO OOCITY>KUBaHUA (C
yKa3aHUeM Bujia U €€ 0COOCHHOCTEH) MoaenrpoBanrueM Ha OBM mporieccoB nmocTyr-
JIeHUS U OOCITY>KUBAHMS 3a5BOK.

CryaeHtam MOryT OBITh IPENJIOKEHBI U APYrHEe TEMbl KYpPCOBBIX MPOEKTOB C
y4€TOM XapakTepa ux paboThl HA IPEANPUATUN UIU B OPraHU3aLUU.

OT4YeTHBIMU TOKYMEHTaMHU 10 KypCOBOMY MPOEKTUPOBAHUIO SIBISIOTCS MOSICHU-
TelbHas 3anucka u rpapuuyeckuil Marepuan. C TpeOOBaHUSIMHU K UX COACPKAHUIO U
npaBuiIaMHu 0(hOpMIIEHHS] MOKHO O3HAKOMUThCS B padore [15, 17].
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3. YYEBHO-METOANYECKHUE MATEPHUAJIBI ITO JTUCHUIIJIMHE

3.1. OcHoBHas JuTepatrypa

1. bopoBukoB C.M. TeopeTnueckre OCHOBbI KOHCTPYMPOBAHHUSI, TEXHOJIOTUH U
HAJIEKHOCTHU: YUeOHUK i By30B .- MH.: Jluzaita [TPO, 1998. — 336 c.

2. bopoBukoB C.M., Ilorpe6usikoB A.B. Teopernueckne 0CHOBBI KOHCTPYHUPO-
BaHUS, TEXHOJOTUM U HajexxHocTh. COOpHMK 3amad: Yuel. mocobue s BYy30B. —
Mmu.: BI'VUP, 2001.-125 c.

3. SumuH. A.A. TeopeTnueckre OCHOBbI KOHCTPYUPOBAHUS, TEXHOJIOTUH U Ha-
nexHoctd DBA: YueOHoe mocobue aiis BTy30B. — M: Pagno u cBs3b, 1983.

4. Kodpanor I0.H. Teoperndyeckne OCHOBBI KOHCTPYHUPOBAHMSI, TEXHOJOTUU H
HagexHocTu POC: Yuebuuk s By30B. — M.: Panno u cBsi3b, 1991.

3.2. lonoJIHUTEJIbHAS JINTEPATYypa

5. ®omun A.B., bopucos B.®., Uepmouienckuit B.B. [lonycku B pagunosiek-
TpoHHOU anmaparype. — M.: Cos. paauo, 1973. —129 c.

6. lIupoxoB A.M. HanexxHOCTh paiO3IEKTPOHHBIX YCTPOHCTB: Yued. moco-
oue misa By30B. — M.: Beicimas mikona, 1972. — 272 c.

7. JIeBoBHY f.E., ®ponoB B.H. TeopeTrnueckue OCHOBBI KOHCTPYHUPOBAHHS,
TEXHOJIOTUU U HaJexHOCTH POA: Yueb. mocodue st By30B. — M.: Panuo u cBs3b,
1986. - 192 c.

8. ®ponoB A.Jl. TeopeTnueckue OCHOBBI KOHCTPYUPOBAHUS M HAJCKHOCTH pa-
JIMO3JIEKTPOHHOM anmapaTtypsl. — M.: CoB. paauo, 1970.

9. 3axwuraes JI.C. u ap. u ap. MeTo/pl mIaHupoBaHUs U 00pabOTKH pe3yibTa-
TOB (hM3UUECKOTro dKcnepuMenTa. — M.: Atomuzaar, 1978. — 232 c.

10.Hanexuocts u 3pdextuBHOCTh B TexHuke. CnpaBounuk B 10 1. T.2. Mare-
MaTHYECKHE METObl B TECOPUHU HANIEKHOCTH U dhexTuBHOCTH / o penakiueii B.b.
['menenko. — M.: Mammunoctpoenue, 1987. — 280 c.

11.Annep FO.I1., Mapkos [O.B., I'panoBckuii FO.B. IlnanupoBanue skcnepu-
MEHTAa IIPU MTOMCKE ONTUMAJbHBIX ycioBuid. — M.: Hayka, 1976. 279 c.

12.1Tmennunsiii b.H., Janmina KO.M. Uucnennsle METOABI B SKCTPEMAIBHBIX
3agavyax. — M.: Hayka, 1975.

13. bopoBukoB C.M. Haaé&xHOCTh paguloOd’IEKTPOHHBIX YCTPOMCTB: YdeOHOE
nocoOue JJig CTyICHTOB PaJAHOdJIEKTPOHHBIX crieruanbHocTeld. — Mu.: BI'YUP, 1997.

14. bopoBukos C.M., Cractok .M. Cratuctuueckoe MOJEINPOBAHUE ITAPAMET-
POB KOHCTPYKIIUH U TEXHOJOTHMUECKHX MPOIECCOB. YUeOHOEe TOCOOUE I CTYJEHTOB
PaauolNIEKTPOHHBIX crienuanbHocTell. — Mu.: BI'VUP, 1997.
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3.3. YueOHO-MeTOANYECKHE MOCOOUSA

15. bopoBukoB C.M. Meroauueckoe mocoOrue MO Y4YEOHBIM AUCIUIUIMHAM
«Teopernueckre OCHOBbI KOHCTPYHUPOBAHUS, TEXHOJIOTHH U HaI&KHOCTH» U «HXke-
HepHoe obecnieuenre Han&xHoctd POCy» mns crynentoB cnenuanbHocten «IIpoek-
TUpOBaHUE U Mpou3BoACTBO POCy» u «MonenupoBaHre U KOMIIBIOTEPHOE MPOECKTH-
poBanne POC» Bcex dhopm obyuenus. - Mu.: BI'YUP, 2003. — 60 c.

16. boposukor C.M., Ansdepouu H.B., Mansimesa T.B. Teopernueckue oc-
HOBBI KOHCTPYMPOBAHHMSI, TEXHOJOTMM W HaAeKHOCTU: JIabopaTOpHBIM MPaKTUKYM
JUIsL CTYJIEHTOB crenuaibHocTeld «MoJIenupoBaHue U KOMIIBIOTEPHOE MPOEKTUPO-
Banue POCy» u «llpoektupoBanue u npousBojictBo POCy» / Ilox obm. pex. C.M.
boposukosa. — Mu.: BI'YUP, 2005. — 72 c.

17. boposukoB C.M., Kon6oyn B.C., Mansimesa T.B. TeopeTuueckue OCHOBBI
KOHCTPYUPOBAHUS, TEXHOJOTUU U HAJIEKHOCTH: YUeOHO-METOJIUYECKOE MocoOue K
KypPCOBOMY IPOEKTHUPOBAHUIO JJIs CTYJACHTOB cCrenuaibHocTe «MoaenupoBaHue u
KoMIbloTepHOe npoektupoBanue POC» u «llpoextupoBanue u npousBojactso POCy
/ Ilox pen. C.M. bopoBukoBa. — MHu.: BI'VUP, 2004. — 55 c.

4. TEXHUYECKUE CPEJACTBA, UCIIOJIB3YEMBIE I1PHU
U3YUEHUU YYEBHOHU JUCHUILINHBI

MakeTsl k 1aboparopHoit padote Nel (4 makeTa).
MakeTs! k 1abopaTtopHbsiM padotaMm Ne2 u Ne3 (6 MakeToB).
MakeTsl k 1aboparopHoit padote Ned (2 makeTa).
ITepconansubie DBM (8 eaunui).
CranaapTHas KOHTPOJIbHO-U3MEPUTENIbHAS annaparypa:

a) TeHepaTOphl 3BYKOBBIX CUTHAJIOB,;

0) ocuuiiorpadsl;

B) H(pPOBBIC BOIBTMETPHI.

6. YueOHble TeneBu3nOHHBIE KOMIUIEKChI ATK (MOryT mcmoib30BaThCs MpH

YTCHUU JICKIIHH ).

Nk =



