MuHucTepeTBO HayKH M BhicHiero odpasosanus Poccmitckoit Meepammn
DenepanbHOe rocyIapcTBeHHOE OI0MKeTHOE 00pa30BaTeNbHOE YUPEKICHHE
BBICIIEr0 00pa3oBaHust
«BaaguMupcKuii rocy1apcTBeHHBIN YHHBEPCHTET i
umenn Asiexcanapa I'puropsesuua u Huxonas I'puropnesuga CrosieToBBIX»
(BaIy)

WHCTUTYT IPUKIATHOM MaTeMaTHKH, GHU3NKA U HHDOPMATHKH

PABOYAS ITPOI'PAMMA JUCIHUTIJINHBI
«HUCJIEHHBIE METO/1bI»

HaIlpaBJCHHEC ITOATOTOBKH / CIICNTHAJIBHOCTD

12.03.05 Jla3epHas TeXHUKA U Ja3epHBIE TEXHOIOTUH
(k0a1 ¥ HAMMEHOBAHHE HATIPABICHNS IOATOTOBKHM (CHELUANLHOCTH)

HAIIpaBJEHHOCTH (MPOQHIIL) NOATOTOBKH

.HaSCPHBIe 1 KBAHTOBBIC TCXHOJIOTHU

(HanpaBICHHOCTE (IPOQMIB) IOATOTOBKY))

r. Bmagumup

2021



|
| 1. HEJIX OCBOEHUS U CIATIINHBI ‘
Henbio ocBoeHMs MUCIMAILTAHD! «UHCIECHHBIE METOIED SBIAETCS (POPMHPOBAHHE HAYATBHBIX
SHAHPA M HABEIKOB TIO MOCTPOCHHIO BBIYUCINTEIBHBIX MOJENEH, NPUOTIKEHHOMY PELICHHIO
THIIOBBIX 33129 BBIMHCIIMTEILHON MATEeMaTHKH, paspaboTKe aITOPHTMOB M IIPOTPAMM DELICHHS
TakKKX 3a7a4 1y DBM. |

3amaun:

- M3Y4EHHC OCHOBHBIX IIOHSTHH, METONOB, CPEICTB W IPHEMOB AITOPUTMHIAIAM DELICHHS
THIIOBBIX BEIYACHMTENLHBIX 3a7ad Ha DBM, OUEHKH KadecTBa IONYYeHHBIX pPEIUEHMH M WX
TIPaKTHYECKOi Ieeco00pasHOCTH;
- OpHOOpETeHHE HABHIKOB THIAYHBIX

GopmynrpoBKH BBIYMCIIUTENBHEIX  IPOOIIEM,

I’ICHO.;'IBSOB&HI/I}I O6IJ.ICHpI/IHﬁTBIX AJITOPUTMOB PCHICHUS, pealIM3allil IIOCIEIHUX C UCIIOJIBb30BAHUEM
paCHPOCTpaHeHHB]X IIAKCTOB IIPUKJIAOHEBIX IIPOTrPaMM;

S bopmupoBanue
MaTEMaTHYeCKOH KyNBTYpPhl, KOTOPHIE HEOGXODMMBI IS ycrmemHoi paboTel U

HEeOOXOMUMBIX

6y11yiueu IpodhecCHOHATEHOM AEATEIEHOCTH;

- (bopMmmpoBaHWE Ga30BBIX 3HAHUI,
CAMOCTOATENLHOTO)

OCBOCHHS

BEIYHCITHTEIILHBIX aJIr'OPUTMOB.

‘I[chunnnna «HucneHarie METOIBI» OTHOCHTCA K O013aTElIbHBIM JANUCTUILIT

KOMITOHCHTOB

Pas/It4HbIX

TEXHOJIOTHH H

MBIIJICHUA

CpEJICTB

2. MECTO JUCHOUIIJINHBI B CTPYKTYPE OIIOII

06pa30BaTeNBHOIM IPOrPAMMEI IOATOTOBKH GaKaIaBpOB.

YPOBHS

1,  Kpyrosopa,
opI/IeHTaumr g
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‘ 3. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHHS IO JUCILATLIVHE

IInaHupyembie  pe3ysbTaThI

06y‘ICHI/IH o JuCIUniIuHe,

COOTHCCCHHBIC

C rxnauupyemmwn

pE3ylisTaTaM1 OCBOCHUA OI1OII (KOMHGTQHHI/IHMI/I U HHAUKATOPaMU TOCTHXEHHA KOMIIETEHIIAN

Dopmupyemble TlnaHHpyeMble PesyJIbTATLI 00YHeRNs N0 AMCUUILIMHE, B COOTBETCTBHH ¢ HHAHKATOPOM ‘ HaumenoBanne
KOMNETEHIHN JAOCTHRCHUSA KOMTIETEHIHN OHNCHOYHOrO CPCLICTBB_
(KO)I,} coaepxKanue [/Immlca"rop AOCTHKEHHA KOMHCTCHIIHH PeByJ’leaTbl oﬁyqenuﬂ nmo JucuunjivHe

KOMIETEHIAY) (K00, codeprcariue unduxamopa
OIIK-1. CnocoGeH | OITK-1.1. 3HaeT OCHOBHBIE 3a- | SHAET: PTI{ETLI o
TPHMEHATH KOHBI €CTECTBEHHBIX HAayk, Me- | ® OCHOBHBIE  3aKOHBI  €CTEC-TBEHHBIX | JIaGOPATOPHBIM
CCTECTBCH- TOIBI MaTeMaTHIeCKOro Hayk; FaGOTaM-
HOHaﬁ%Ie W | aganu3a ¥ MONENHpOBaHHd, | ® TpaBwia odopMieHHs dYepTe-ked u , E
OBWICHH-KCHOPHBIE | OCHOBHBIE 3aKOHBI H METObI KOHCTPYKTOPCKOM IOKYMEHTAIIMH; #(OHTPOHBHW i
3HaHW1: ME-TOJIBI | O6IIECHHKE-HEPHDIX ® METOMBI MATeMAaTHYECKOro aHanusa u | BOIPOCBIK
MareMaTH4eCKO-I0 | nyCIUIIHH, OCHOBHBIE MOZEIUPOBAHM; Ea60PaT0PHHM "
anasa MOH“HH' TPYHIMIGT paspabOTKM K PO- | @  OCHOBHBIE  3aKOHBI M MeTompl | Pa0oTaM.

pOBa}n)pI

H3BOACTBA DJICMCHTOB H YCT-

O6HICHH)K6HCpHLIX JUCIINII-JTAH,

| e
L(om‘ponmme

MHXEHEP-HOH POHCTB  J1a3¢PHOM TeXHWKH, | ® [OHWMATH  OCHOBHBIC  IIPHH-IIATLI
ILC}ITeJ'I‘LHE)CTI/I, OCHOBHYIO HOMEHKJIATypy paspaGoTKy " TIPOU3-BOACTBA ‘01;1pocmlc st
e Santen C | masepnoii TeXHUKH, 3NEMEHTOB M YCTPOWCTB nasepmoif | PCHMTHHI-
TPOCKTH-POBAHUEM, | 0COGEHHOC-TH ee TEXHU-KH,  JIA3EPHBIX  TexHouory- | KOHTPOMO M
KOHCTpyH- KOHCTPYKIMH,  TEXHOJOTHH YECKHX  YCTAHOBOK, a  Takke | POMEXYTOIHOM
pOBaHﬁ‘eM W | npomsBoficTBA, &  TaKKe ONTHYECKUX MATEPHAIOB U 3JI€MEHTOB; | 11TCCTalluN.
TEXHOJO-THAMU YCIOBUS M METONBI  HX OCHOBHYIO HOMEHKNIATYPy Ja3epHOi
TPOM3BOACTBA 9KCIUTyaTaLMy. TEXHHKH, 0COGEHHOCTH ee
HmepHpﬁ TEXHUKH OITIK-1.2. VmMeer IIPUMCHATE KOHCTPYKIIUH, TeXHOJIOrUuu

CCTCCTBCHHOHAYYHBIC U MHXKC- MPOU3BOACTBA, A TaKXe YCIOBHA H

HCPHBIE 3HAHUA AJIA MPOCKTU- METOBI UX

pOBaHKA, KOHCTPYUPOBAHUA H SKCIUIyaTaluu.

IPOHM3BO/ICTBA NA3EPHOM | YMeeT mis pemieHMs 3aAad, Ha-yqHBIX H

TEXHUKH,

OIIK-1.3. BiageeT MeTomaMu
pacyeToB M MPOEKTHPOBAHUA,
a TakkKe KOMIBIOTEPHLIMH
CHC-TEMaMH, HCIIOJNb3yEMBEIMH
Tpu MOJISITAPOBAHUH i

HHKEHEPHBIX pacu&ToB:

IPUMEHATh €CTECTBEHHOHA-YUHEIE M
UH)XCHEePHBIE 3Ha-HASL 1L b
NPOEKTAPOBAHUS, KOHCTPYHPOBAHHUA
1 IPOM3-BOJCTBA JIA3CPHOM TCXHHKH,

Buaneer:




TIPOCKTHPO-BAHMH  JIa3epHBIX
YCTaHOBOK, KOMIIJIEKCOB,
CHCTEM i Ta3epHBIX
TEXHOJIOT'HiA,

® MCTOAaMH u
CUCTCeMaMU,
MOJCIMPOBAHNN W MPOCKTHPOBAHUK
JIA3CPHBIX YCTAHOBOK, KOMILIEKCOB, CH-
CTEM U JIA3€PHBIX TEXHOJIO-THM.

METOOaMHu pacyeToB 158
TIIPOCKTHPOBAHUA TEXHOJIOTHH )i
HCCIe JOBaHUM Ha OCHOBC

©CTCCTBEHHOHAYYHBIX U WH-)K€HEPHBIX
3HAHUI;

KOMTIBIOTEPHEBI-MU
HCIIOJIB3YEe-MBIMU  IPH

OIIK-3. Cnocoben
npono)nm,
IKCIePUMEHTATHHEI
€ WCCIEOBAHHS 1
H3Me-PeHu,
00pabaTeIBaTEL U
Tpe/ICTABIATE
HOTy-YeHHBIE
JAaHHBIE C YIE-TOM
crienuUKa MeTo-
JIOB M CPENCTB
Jazep-HbIx
HCCIEJOBAHHI 1
1/13MepéHm"z1

OIIK-3.1. 3naer ¢Quzuueckue
OCHOBBI U MPHHIUAIG! QYHKIH-
OHMPOBaHUA ONTHYECKHX
KBaH-TOBBIX TE€HEPaTopoOB,
METOAbL U CPEACTBA JIa3CPHBIX
HN3MEPEHMIA, [PUHIUIIBL
OpraHusalnii #d IPOBEACHUS
IKCIICPUMCHTaAJIb~HBIX

HCCIeIOBaHMIH,

OIIK-3.2. YMeeT mpoBOAMTE
pacuer JIa3epHBIX
PE30HATOPOB, CHCTEM
dbokycupoBKH %} cora-
COBaHHA TIa3epHOTO
W3ITydeHn, OLICHUBATH
apaMeTphl BBIXOI-HOT'O
U3ITyqdeHus, HCIIOJIb30BATh
Ja3epHble KOHTPOJIEHO-

H3MEPU-TEJIBHBIE npuGopEl
NS PEeMICHUA 3a/a4 JIa3epHOM
TEXHUKH U JIa-36PHBIX
TEXHOJIOTHH, aHaIM3H-POBAThH
(byHKIMOHANEHEIE u
IIPHUHIUHATEHEIE CXEMBI
ONTH-4YECKUX KOHTPOJIBHO-
HU3MCPHU-TENBHEIX  YCTPOIUCTB,
paborath Ha OCHOBHBIX
M3MEPUTENBHBIX  ONTHUYECKUX
pHOOpax, COCTAB-IATh CXEMBI
105} TIPOBEICHUA
9KCIEPUMEHTATLHBIX UCCIIEN0-
BaHuil, o6pabaTeiBaTh, aHAIH-

3MpOBaTh, MPEACTABIATE M
odopMIIATE pe3yNbTaThl
SKCTIe-PUMEHTAIBHBIX
HCCJIEIOBAHMIA.

OIIK-3.3. Bnagcer HaBRIKAME
paboThl €O CpelcTBaMH Jiasep-
HBIX M3MEpEHHUM, THIIOBBIMH

Me-TOUKaAMHU BBINOJTHEHUSA
JIazep-HeIX H3MEpEHUH,
06paboTku JAaHHBIX

HabmoneHni u OLIEHKH
NOTPEUIHOCTEH, METOJaMH U
CpeAcTBaMH H3MEPEHUS,
NOBEP-KM W KOHTPOJIA C
HCIIONIb30Ba-HIEM
HHPOPMAIMOHHEIX CHCTEM.

3HaerT:

(u3nYeCcKIe OCHOBEI U IIPUHIIAIIGL
(GYHKIHOHMPOBA-HUA ONTHIECKHUX
KBAHTOBBIX T€HEPATOPOB;

METOABl M CPEACTBA  Jia3ep-HbIX
M3MEpEHUH;

TIPUHIIUITHL OpraHU3aLNKA u
TIpOBEIEHUSA 9KCIEPUMEH-TAIBHBIX
HUCCIIEIOBAHHIA;

Ipee/IbHBIE YCIOBHA IPH MOCTAHOBKE
(hU3IMIECKOTO IKCIIEPHMEHTA;
YHCJIOBBIE XAPAKTEPHUCTHKA U
pacnpeeaeHus CIyIaifHbIX BEJIHUMH,
OLIEHKY [IAPaMETPOB PaCIIpe-IeNICHHIA;
TIPOBEPKY CTATUCTHYSCKUX THIIOTES;
OCHOBBI PETPECCHOHHOTO aHAIN3a;
CTaTHCTHIECKHE METOIbI;

METO/IbI CHCTEMHOTO aHAIU3a

VMeerT Ut peleHus 3a/1a, Ha-yqHbIX 1
HWHXCHECPHBIX PAcYETOB:

NPOBOIUTD pacuer na3epHBIX
PE30HATOPOB, CUCTEM (QOKY-CUPOBKM U
COTJIaCOBAHMs JIA3€PHOTO M3JIY4YESHHUH,
OlLie-HUBATh TAPAMETPBl BBEIXOA-HOTO
U3ITydYeHus;

HCIIONB30BATh J1a3epHble KOHTpPOJILHO-
HM3MEpHUTENbLHbIE npubopsI ans
pellcHNs 3ajad Ja3epHONH TEXHUKH H
JIa3ep-HbIX TEXHOJIOTHIA;
QHANTU3UPOBATh (YHKIHO-HANLHEIE H
TPHHIUITHAIBHBIE CXeMbI ONTHYECKHX
KOHT-POJIBHO-M3MEPHUTENBHBIX
YCTPOKCTB;

paboTatsb Ha OCHOBHBIX
H3MEPUTENIBHBIX ONTHYECKUX
npubopax;

COCTABJIATE CXCMBl IJIsI TPOBEICHMA
JKCIICPUMEH-TAJIbHBIX HCCHEHOBaHHﬁ;

e oOpabaThIBaTh, aHAIN3U-POBaTh,
IPeJICTaBIATh u odopmiATh
Ppe3yJIbTaThI SKCHEPUMEHTATILHBIX
HCCIIEJOBAHMIA.

Brnapeer:

HaBLIKAaMK paboThl CO Cpea-CTBaMH
JIa3epHBIX U3MEPE-HHUI;

TUIOBEIMM METOJUKAMY BBI-TIOTHEHUS
JA3epHBIX  M3ME-PEHHN  Pa3IMMHBIX
BEJIMYHH U XapaKTCPUCTHUK;

HAaBEIKAMM BBINOJTHEHUA W3MEpPEHMIA,
00paboTKH NAH-HEIX H3MEPHUTEILHBIX
HabImo-NeHUH, HONYYeHHsT De3yilbTa-

OT4éTHI IO
1a00PaTOPHEIM
paboTawm.

KontponbHeie
BOIPOCHI K
J1a60paTopHBIM
paboTam.

KonTponshsie
BOIIPOCHI k
pefiTuHr-
KOHTPOJIKO 1
IPOMEXKYTOIHOH
aTTeCTallyu.




TOB U3MepeHuit “u OIICHKH
MOrPELTHOCTEH;
COBPEMEHHBIMH MeTOnaMu U

CpeacTBaMHU U3MEPCHMA, IIO-BEPKH H
KOHTPOJISA C HC-TI0JIb30BAHHCM
HH(i)OpMa-LII/IOHHLIX CUCTEM,

OIIK-4. Cnocoben
M0-HUMATh
TIPURIIBL Pa-GOTHL
COBPEMEHHBIX
MH(OPMAIHOHHEIX
TEXHOJIOTUH "
UCIONb-30BaTh  MX
I | pelle-HUs
3ajaq | mpodeccuo-
HaJILHOH
TesITelbBHOCTH

OIIK-4.1. 3HaeT IPUHIMIIEI pa
GOTBI U HCTIONBL30BAaHUA COBpPE-
MEHHBIX RHGOPMAOHHBIY
TeXHoJorui B mnpodeccHonaib-
HOU JEeATENLHOCTH, OCHOBHBI€
TpeOoBaHUS HHGOPMAIMOHHOIH
0€30MaCHOCTH.

OIIK-4.2. YMeeT 0CyIIeCTBIATH
000CHOBaHHBIH BEIOO]
HEeo0X0IU-MBIX
HHGOPMAIMOHHBIX TEXHO-JIOrHi
Opyd  pemleHuM 3ajad  Ipo-
(beccHOHATBEHOM NesITeLHOCTH.
OIIK-4.3. BnageeT npaxtudec-
KUMU HaBBIKAMHU
KCTIOJNIb30BAHHUSA
MH(OPMALIIOHHO-KOMMY HIKa-~
LIUOHHBIX TEXHOJIOTHIf IIPH pe-
IIEHUH 33834 NpodeccHoHab-
HOM AeATEeIBHOCTH.

3HaerT:

obmpe  moHATHA
thopmarum;
OCHOBHBIE METOJBI IPENCTaB-JICHHU H
obpaboTku uHdop-MaLuK B
COBpPEeMEHHBIX DBM;

METOABl HACTPOHKH MpPOTPaM-MHBIX
CPEACTB HOJ KOHKPET-HEIE YCIIOBHSA
3a1a4my;

TIOHIMATh TIPUHLIMTIE] B3au-
MOJIEHCTBHA c NaMATHIO 51
BBIYHCIUTEIBHBIMU MOLIHOCTAMH
KOMITBIOTEPA;
OOCHOBHBIC  METO[IbI
u3MepeHuit B Ja3ep-HoM
JKCIIEPAMEHTE C  HCIIOJb-30BaHHEM
UHGOPMAITMOHHBIX TEXHOJIOTHIA.

Teopuu HH-

BBIITOJI-HECHUA

VYMeeT A pelmeHus 3amad, Ha-YYHBIX U
UHXKEeHEPHEIX pacyéToB:

paGotate ¢  wHbpopmarnmeir B
r106anbHEIX KOMITBIOTEPHEIX CETHX;
COCTABIIATL ANTOPUTIMBI U HMPOIPAMMEL
Ui pelleHHs 3agad B obmactu
Jla3epHOM TEXHUKH M JIa36PHBIX TeXHO-
JIOTHi1;

BEITIOJIHATh HAYYHBIE DKCIIC-PUMEHTRI
B 00;1acTH NTa3epHON TEXHUKHU M JTa3ep-
HEIX TEXHOJIOTMII C HCHONb-30BaHHMEM
COBPEMEHHBIX HH-CTPYMEHTAJBHBIX U
BBIYHCIH-TEJbHBIX CPEJICTB;

3¢ dexTHBHO HCTIONIb30BATh
UHQOPMAIMOHHBIE TEXHOJO-TUH IIPH
TPOBEICHUH  JKCIe-pUMEHTOB B
o61acTil  Ja3ep-HBIX TEXHOJOTHH U
COCTaBJIe-HUHU OTHETA.

Bnaneer:

COBPEMEHHEIMI OQUCHBIMY MAaKeTaMH,
CTaHAapPTHEIMU OUONHOTEKAMH;
HaBBIKaMH paboTel ¢ WHOp-Manueil B
II00aNIbHEIX KOM-TIBIOTEPHBIX CETAX;
OCHOBHBIMH TpHeMaMu KOM-
TBIOTEPHON o6paboTku IK-
CIIePUMEHTAIIbHBIX JAHHEIX;

HaBBIKOM  pEeaIN3alliM  MPOr-paMMb
IO yIpaBeHHs CIIOXKHBIMU
CHCTEMaMH;

COBPEMEHHBIMHU
NPOTrpaMMUpPOBaHHU npu
CTPYHPOBaHHU POTPaMM;
HABBIKAMH U IPHEMaMH CTPYKTYPHOTO
HPOrpaMMHU-POBAHUSL, criocobaMu
3aIUCH M JOKYMEHTHPOBAHWS AJro-
PUTMOB M MPOrPamMM, CHO-COGaMu
OTNANKY H MCIEITa-HHs IPOrPaMM

A3BIKaMH
KOH-

OTuéTH 110
11a60paTOPHBIM
paboTaMm.

KontponbHsie
BOIPOCHI K
1a060paTOPHBEIM
paboTam.

KoHTponbHbIE
BOMPOCE K
pEHTHHI-
KOHTPOJIIO U
MPOMEKYTOUHOH
aTTECTALHU.

MK-3.. Coocofen
pac-CYUTHIBATS,

[IK-3.1. 3Haer OpUHIUIG!

KOH-CTPYHPOBAHHA  JIa3CPHBIX

3naert:

OCHOBHBIC THIIBI W XapaKTC-PUCTHKHU

quéTLI o

J1ab0paTOPHBIM




OPOEKTH-POBATh U | ONTHU-KO-3JIEKTPOHHBIX ONITHYECKUX CUCTEM Ja3€pHBIX ‘paGOTaM.
KOHCTPYHPO-BaTh npubopoB, WX Y3I0B W ONTHKO-3JIEKTPOH-HBIX npubopos, |,
THUIIOBBIE CHUCTE-MbI, | 3JIEMEHTOB, 3JIEMEHT-HYIO 060pyI0Ba-HAS U TEXHOIOTHIA; Kontponsubie
npn6obm, Y316l ¥ | 6a3y, HCIONB3YEMYH) B M3- | ¢  MPHMHIMIbI KOHCTPYHPOBAHHUSA | BOIPOCH K
AETaNM  JIA3ePHOM | [eJUAX Ja3epHON TEXHUKH. JIa3€PHBIX ONTUKO-MIEKTPOH-HBIX | Ta00opaTopHBIM
TeX-HHKH, TIK-3.2. ¥YMmeeT BoiGupats Me- npubOPOB, UX Y3JIOB U 3JEMEHTOR; paboTam.
JIa38pI-tLIX OIITH-KO- TOI[(BI) pacqéTa pu | e 9JIEMEHTHYIO 6a3y, HCIIOJIb-3YEMYIO B ‘
SNEKTPOHHBIX TpH- | paspaboTke JTa3epHbIX M3IENHAX JIa-36PHON TEXHUKH, KonTposbHsle
GOpOB U CHCTEM pubopoB U CHCTEM, | o MeTOmBI paGoTl ¢ HAYYHO- | [BOTIPOCH K
pacCyYMTBIBATE [APAMETPHl | TeXHHYECKOU TEPATYPOA u | |[pefTanr-
Xa-paKTepPUCTHKH HH(OpMAaLHe; KOHTPOJIIO U
ONTHYECKOTO y3-Na JNA3EPHBIX | o ypapmia  odopMICHHA yepTexeil u | IPOMEXYTOUHOM
npubopoB " CHC-TEM, KOHCTPYKTOP-CKOM JOKYMEHTAIIUH ATTECTAIIUK,
KOHCTpyHpOBaTh THIOBBIC | o ywommbroTepHEIe TeXHOIOTHH
ACTEIN N iy YOIBl ) JaSCpHOm MOJICIMPOBAHUS ¥ KOHCTPYH-POBAHHUA
TEXHHKH, — TIOXOWpaTh MO Ja3epPHBIX ONTHKO-3]IEKTPOHHBIX
3aJaH-HBIM  HapaMeTpaM W TPHGOPOB;
RAPAKTERAC THKAM ® OIacHble W  BpelHble  O9KCIUTY-
SJIeMEHTHYI0 Oasy nasep-HBIX aTallMOHHBIE (PAKTOPHI, MX MPEACIBHO-
TpHOOPOB 1 CHCTEM. JOIMYCTUMBIE YPOBHH BO3JEHCTBUA Ha
TIK-3.3. Brazeer YeJIOBEKa, TEXHUKY M OKPYXKAaOLIyIo
HPHICIIHBIME - HPOTPAMMAME cpefy NpU IKCIUTyaTalluH JIa3epHBIX
RECHUTE] [ESCpeHER) QITEdo- CHC-TEM U TEXHOJIOTHIA,
SfeKTRCHERR npr-60pos, VMeeT mia pelleHHsA 3aiad, Ha-YYHBIX U
e B TOXHO" | piHKeHepHBIX Pacu&ToB:
JIOTMAMM PacicTa M KOHCIPYH- | o o6 ate MeToA(el) pacuéra TpH
pOBaHMA JIA3ePHBIX OITHKO- b
paspaGoTke na3epHBIX TPHOOPOB M
9JIEKTPOHHBIX MTPUOOPOB; .
CHCTEM;
®  pacCUHTHIBAThH napaMeTpel "
XapaKTEPUCTHKHM ONTHYEC-KOro y3ja
JIa3€PHEIX IPUOO-POB U CHCTEM;
® paccyuThiBaTh M BEIOMpaTE  IOJA
JOIyCKOB ~ HAa  KOHCTPYK-THBHEIE
37IEMEHTEl ONTHUEC-KUX JeTaled mu
Y3JBl Kpetie-Hus;
® paspabaThiBaTh KOHCTPYKTOP-CKYIO
JIOKYMEHTALHIO;
® KOHCTPYMpOBATh THIIOBBEIC JETAIM H
Y3JIbl JIa3epHOM TeX-HUKH,
® moaGHpATh 110 33JaHHBIM Ma-paMeTpaM
W XapaKTEPUCTH-KaM  3JIEMEHTHYIO
6a3y J1a3epHBIX MPUGOPOB U CHCTEM;
*  [pPUMEHAThH HHQOPMAIMOH-HbIE
pecypcebl 1 TEXHOJIOTHY,
® QHWIN3NPOBATh, NPEACTAB-JIATL W
O0pOPMIIATE  pe3ysibTa-Thl MPOEKTHO-
KOHCTPYKTOP-CKOH A€ATENBHOCTH IpH
paspaboTke Ja3epHBIX OPHOO-POB,
CHCTEM M TEXHOJIOTHH,
Brnaneer:
® TMPUKI3THBIMH IPOrpaMMaMH pacusTa
JIa3epHBIX OIITUKO-3JIEKTPOHHBIX
npubopoR;
® KOMIBIOTEPHBEIMK TeXHOJIO-TUSIMHU
pacuéra 51 KOHCTPY-HPOBaHUSA
Jla3epHbBIX ONTUKO-3JIEKTPOHHBIX
npubOpoB.
HK-4.; Cnocoben | ITK-4.1. 3naeT MeToxs! ¥ cpel- | 3HAET: OTUETH TI0
HPO-BOJIUTE CTBa MIAHUPOBAHUA M OPraHM- | ® METOIBl U CPEACTBA IUIAHUPO-BaHUA M | abOpaTOpHBIM
HAyTHO-HCCIIe- 3auMy UCCIeIOBaHuIl U pa3pa- OpraHu3aluu HCCIIe-0BaHMM u | paboram.

JOBaTEILCKUE "

G0TOK B 00JIACTH Ja3epHBIX M

VR S




OTBIT-HO- KBAHTOBBIX TeXHOJIOTHIA, METO- pa3paboToxK; KontposnbHble
KOHCTPYKTOPCKHE it TIPOBCACHHUA | ®  METOIB! NPOBEACHHS 3KCIE-PUMEHTOB | BOTIPOCH! K
paspa6oTku 110 | 3KCIEPMMEHTOB H u  HabmopeHuii, o6o0meHua u | naGopaTOpPHLIM
OT/IEIIL-HbIM HaOmoxeHw, OO0OOIIEHUS W 06paboTkH MHbOpMaLmH; paGotam.
pasmeiaM TeMbl B | 06paboTku HH(pOpMAIMH, ® METOAbl  OpraHm3allid  TpyHa H |
obnactu nasepHeix | ITK-4.2. YMeer HaxonuTs aHa- YIIPaBIIEHHS IIEPCOHANIOM; |KoHTpobHEBIE
H . KBAHTOBLIX | JJUTHYECKHE PCICHUA 3ama4d | ¢ TEOPETHYECKHE OCHOBBI J1a-3epHBIX W BOIIPOCHI K
TEXHOJIOTHiA KBaHTOBOH TEOpHH, KBAHTOBEIX TEXHO-JIOTH, pefiTUHr-
IPHRCHATE HOPMATHBHYIO | o MeTomMueckHe M OpraHM3a-UHOHHble | KOHTPOJIO M
JOKYMEHTAIIMIO, CBI38HHYIO C ACTIEKTHl  OCYIIECTB-EHHS Hay4HO- | MPOMEXYTOUHOH
TIPRECASHECH HayqHo- HMCCIIEJOBA-TENIECKOM M OMBITHO-KOH- | (ATTCCTALMH.
HECTCROBRICIEEleH 1 CTPYKTOPCKOW ~ JIeATENLHOCTH B
OIBITHO-KOHCTPYKTOPCKHX poecCHOHANTBHOM JeA-TEIbHOCTH;
pabor, OQOPMIITE | o oepopy KOHCTPYMPOBAHHS Ja3ePHBIX
PESYIIEIATRN HaydHo- CHCTEM, @ TaKKe Xe INpUMeHeHHe
HECIICASBATCIEEIH " KBAHTOBBIX TEXHONIOTHIA,
OINITECERS HEMPYIRORCIR VMeer mna pemeHus 3adad, Ha-yuHEIX H
paboT, TPHMEHATH  METOEI HHKEHEPHBIX Pacu&TOB:
gliglzegemg OKCTICPUMEHTOB. | o yayonuTh aHAINTHYECKHE pe-IICHUS
~%.3. DUACCT METOIAMH 3a/1a4 KBAHTOBOI T€O-PHH;
T B ua
imepermit n nccnononnmt n | ° PATIUECKH  mpmMenm, -
o6 aclzj'm Hane :IIL 0 o OpeTHYECKHE 3HAHHUSA IIPH PEIICHHUH
" aep N dusHueckmx 3amay;
KBAHTOBBIX TEXHOJIOTHIA,
®  IIPOBOIUTH HaYYHO-HCCITE0-
BKJTIOHAs TITAHUPO-BaHMe,
BATENIbCKHE 7| OIBITHO-
pa3paboTKy, OpraHusa-Imo u
N KOHCTPYKTOPCKHE  paspaGoT-KH B
MPOBEJEHHE  KCCIeNOBa-HuH,
chepe  JasepHBIX M  KBAHTOBBIX
HABBIKAMH NpAMEHEHHUS ~
TEXHOJIOTHi
MATEMATIIECkoro  ammapara | o - .
WA pelIeHHs THIIOBEIX 3a7ad g
) [ ]
KBAH-TOBOI MEXAHMKH, METOZIaMH OpratH3alKK i 13pose611emm
COCTARN OTUBTOR U3MEPEHHH W HCCIEI0BAHMH B O NacTH
(PA3HENOB OTYETOB) MO Teme JTA-3€PHBIX ¥ KBAHTOBLIX TeXHO-.gOI‘H](I,
W IO pesyTETATAM  TpO- BKJII0YAs TUIAHUPOBa-HKeE, pa3paboTky,
BE/ISHHEIX SKCTICPHMEHTOR OpraHHu3a-1HiO 1 IPOBE/IEHHE HCCIIen0-
BaHWiA;
®  HaBRIKAMH IpUMEHEHHST Ma-
TEMaTHIECKOTO arnmapara st
pellleHNd THUIOBBIX 3ajay KBaHTOBOIA
MEXaHHKH,
|
|
!
i 4. OBBEM U CTPYKTYPA TUCITAITIJINHBI
‘TpynoeMKoCTb JIMCIUILIMHET COCTABJIAET 2 3a9ETHBIX €AHNHUIEL 72 Yaca
|
TemaTnueckuii mian
popma o0yeHus — ouHast
KonTaxtHas paGota ofyyatompxcs Bopme!
= C NEAArorn4eCKum pa60THHKOM § TEKYLICTO KOHTPOIA
= g o o i 2 YCHEBAEMOCTH,
Ne | HaumeHOBanHe TeM W/WiM pasmenos/rem | 3 3 = g £ _ | w3 § B £ | dopma npomexyrousoit
= 2 b1 58 T 99 3 aTTecTaluu
w/n JUCIUITNIHHEL F g = g EE| &¥3 ES
O 3 2 g gg | 3§§ 8 S| (no cemecmpam)
g = g @ 8 = © &8 L
= = g5 ©
1 | Bresenme B Teopuro morpem- | 4 | 1 2 2 2 2 4
' | HocTelt
2 .| Meromsl mowcka pemeHuii He- | 4 | 2-5 4 4 4 8 peiTHHT-KOHTPOND
JINHEWHBIX YpaBHEHUIH Nel
3 Hrepanuonnsie Metomsl pemre- | 4 | 6-7 2 2 2 4
HM CHCTEM JIMHEHHBIX anreCpa-
HYCCKHMX YDaBHEHUMN
4 Annpokcumanust QyHKIwi 4 |89 2 2 2 4




5 YucnenHoe nubdepenurpona- | 4 | 10-11 | 2 2 2 4 PEUTHHI-KOHTPOJIb
HHe No2

6 OOsbIkuoBeHHBIe  uddepenmn- | 4 | 12-18 | 6 6 6 12 PEHTHHI-KOHTPOJIb
aJIbHBIE YPAaBHEHUS Nej

Beefo 3a 3 cemectp: - - 18 - 18 - 36 3a4, C OLEHKOM

Hanvawe B pucuuminge KIT/KP - - - - - - - -

Hroro mo pucuumnube 18 - 18 36 384, ¢ OLIEHKOHN

1 Copep:xanne JTeKIUOHHBIX 3AHATHH 110 AUCHUIITIHHE

Pasnen 1. BBenenue B TEOPHIO MOTPEITHOCTENA. ‘

1) Hcrounuka u KIIACCU(UKAIMS MOTPEINHOCTEH pe3yJbTaTa YHCICHHOrO DPENTCHHS 3aIadd.
I

. IlpubnwokeHnsle umcna. AOCONIOTHAS M OTHOCHTENbHAS IIOTPEIIHOCTH. | | HOl"peIIIHOCTId[

| apE(METHYECKHX OTepaIiiit Ha IPHOIIKCHHBIME YHCIIAMI. TlorpemsocTs hyHKIum.

|

Pasnen 2. MeTo 1b1 TOHCKa PEIIEHUH HENMMHEHHEBIX ypaBHEHHIA. 1
2) TlocraHoBka 3ajaum. OCHOBHBIE OTambl pelICHHS. MeTOABl  JIOKATH3AIMK KOpHCH
- HeJIMHeHHOro ypaBHeHHs. OOyCIOBIEHHOCTD 3a/[a4¥ BEIYMCIIEHUS KOPHSL ;
3) Meton mpocroit urepanun. ['eoMeTpuueckas WUTIOCTpalMs METOAA HPOCTOL UTEPaIuy.
' Cxomumocts Metona. Kpurtepuit okoHYaHMs utepanuii. O6yCIOBICHHOCTE I\%GTO,I[a HpOCTOIﬁ.
- ureparun. Meron Herotona. VenoBue cxomuMocTH MeToqa. RpHTeng/I OKOHYaHUS

! "mTepauui.

Pasnen 3. VitepaloHHbIe METOBI PEIICHHS CHCTEM JTHHEHHBIX areOpanyuecKux &paBHeHHH

4) Meroz nperoii urepanuy, MeTo 3eiiaens. Ilpeo6pasoBanue cuCTEMBI K BHLY, yI0OHOMY MUlsl
' mreparuii. CXOMMOCTE METO/Ia TIOCTOM HTepalii. AMOCTEPHOPHAS OLEHKA [OIPELIHOCTH.
- Cucrema ¢ MONOXKUTENBHO ONpPeeeHHOM MaTpHTIEi.

Pasnen 4. Anmpoxcumanus (GyHKIMIL. |

5) Hntepunonuposanne ¢ymxnmit. ITocTaHoBKa 3amaun UHTepnonuposanus. [IpubmrxeHHtre
- Gopmyner.  Jlumelimas mHTepmOmSIMsA. Koweumble pasHOCTH PasNUYHBIX  TTOPSJIKOB,

Hurepuomnsmuonnsiit MHorowieH HeroToHa.

Paspen 5. Uucnennoe muddepennupopanme. .

6) locranoBka sanaun. ®opmynsl npubimmkennoro muddepeHimpoBanus, OCHOBAHHBIC | HA
' IepBoi nHTepnoNsAMOnHOR Gopmyne Herotona u hopmyne CTHpIMHTA. ‘

Pasnen 6. OGrIKHOBEHHbIE TH((EpeHITATBHELE YpaBHCHHS. |

7) 3apauga Kommu. ITocTanoBka 3amaun. Pemenne 3amaun Komu ¢ momMomsto q)opMynm Tennopa

Meroaer Pynre-Kyrra. MeToab! ¢ OleHKOM mOrperrHocTH Ha mare. OuneHka HOTPENTHOCTH

| OINHOLIAroBBIX METOJOB.

) Koneuno-pasHocTHEIE MeETOABL. MeTon  HeompeaeTeHHbIX Kosdduimentos. OneHka

IOTPEITHOCTH  KOHEYHO-PA3HOCTHBIX METOMOB. OCOOGEHHOCTH MHTEIPUPOBAHUA CHCTEM

YpPaBHEHUH, a

9) [Ipocreiimme METOIBI PEIICHHs KpaeBOU 3aadd JUI OOBIKHOBEHHBIX gn(b(ﬂepeHuHaHLHLﬁ(
ypaBHenu#i. Qynkuus I'puHa ceTouyHol KpaeBoii 3amauu. Pemenme mpocreifrueit KpaeBon
CETOYHOM 3a/1a4n. \

_ o0

Conepmaﬂ[ne naﬁopaToprIx 3aHATHII 10 JUCHMILIHHE

Pﬁzz[enl BBeneHue B TEOPHIO MOTPEIIHOCTEH. g
1) IIpubmmxennpie umcia. AOCOMIOTHAS ¥ OTHOCHTENBHAS IIOTPEIIHOCTH. Iorpemnocti

| aprMe-THYECKHX OTIepalyii Ha IPUOTIKSHHBIMY 9UCIIaMy. 11orpemHocTs hyHKIMH.

Pejlsnen 2. MeTopI MOMCKA PeIIeHNi HeMUHEHHBIX YPaBHEHHH,
Conepxxanue 1abopaTOPHEIX 3aHATHIA,
2) Otnenenue KopHeil HENMICHHOTO YpaBHEHHS. YTOdHEHHE KOPHSl HEJMHCHHOIO ypaBHEHHUS
- MeToznoM mpocTol mrepanmu. IlporpaMMuas peanuszanus MeTona cpeacTBaMu s3bka C++ u
MatLab. i




3) VrTouHeHHE KOpHS HENUHEWHOrO YypaBHEHMs MeTojoM HboToHA. Beibop nauvansHOrO
npubmmkerus. [locTpoenne urepamuonnoii Gopmyisl. [IporpaMmuas peanusanus MeToja
cpencrBamu s3bika C++ u MatLab.

Pasyen 3. tepainonHble METO/IBI PEIICHHS CHCTEM JIMHEHHBIX alre0payueckiX ypaBHEeHHH,

Coneprxanue 1abopaTOpHBIX 3aHTHIA.

4) Pemenue CHCTEMBI JIHHCHHBIX aIreOpandeckuX ypaBHEHHH METOIOM IPOCTON WTepaluu 1
- Meronom 3einend. IIpeo6pasoBaHne CHCTEMBI K BHLY, YIOOHOMY i urepauuii. Beibop

Ha4aJIbHOro NpHOImKenus. IIporpaMMHas peannsalus MeTOJOB CpezicTBaMy s3bika C++ u
MatLab.

Paznen 4. Annpoxcumanus GpyHKImii.

Coneprxanue 1abOpaTOPHBIX 3aHSITHIA.

5) locrpoeHre MHTEPNONSANHOHHOrO mnomuHoMa Jlarpamka. Beramcnenne Kod(dHUIueHTOR
nonuHOMa. IIporpaMmuas peanusalus ajiropuTMa BEMHCICHHA [‘IOJ][I/IH?Ma HarpaHxéa
cpeactraMu s3bika C++.

Pasz[en 5. Yucnennoe nuddepennuposanue.

Copepxanue 1aGOPaTOPHBIX 3AHATHIL.

6) IMpubmoxennoe muddepeHUHpoBaHHEe HAa OCHOBE IEPBOM I/IHTepHO.I'ISIHI/IOHHOI/I dopmyinr
. Hetorona u dopmynsr Crupnuara. IlporpamMmubas peau3arms aJIropnTMa BBIUUCIICHU
IIPOU3BOIHOM cpeacTBaMH s3b1ka CH+. ‘ I

Pasnen 6. OGuikHOBeHHEIE MU hepeHIHATbHEE YpaBHEHUS.

Conepxxanye naGopaTOPHEIX 3aHATHL, ‘

7) Pemenne 3amaum Komm ¢ moMmoummio dopmynsr  Teitnopa. MeTomﬂ\ Pynre-Kyrra.
1 [IporpamMmuas peanusarys METOZOB cpecTBamMy s3nika C++ u MatLab.

8) KoHEUHO-pasHOCTHBIE METONEI M METO[ HeompefeieHHbIX Kod(duuuento. Onenka
TOTPEITHOCTH U IIPOTPAMMHAS PeaM3alks KOHEUHO-PAa3HOCTHLIX METOOB. )
9) Pemrenme kpaeBod 3ajaud UL OOBIKHOBEHHMIX JudGepeHIHaNBHBIX  ypaBHEHUI,
- IIporpaMMHas peanu3amus alropuT™Ma pelieH s KpaeBol 3amaun.
| \

5 OINEHOYHBIE CPEJACTBA JUISI TEKYIIEI'O KOHTPOJIS YCHEBAEMOCTI/I ,

IMMPOMEXYTOYHOM ATTECTAIIAU ITO UTOT'AM OCBOEHMSI Z[I/ICIII/IHJII/IHLI ;

n V‘IEBHO-METOI[I/I‘IP CKOE OBECIIEYEHUE CAMOCT OSITEJII)HO?I PABOTI)I
\

| CTYJEHTOB

\ : A
35.1. Texyuuii KOHTPOJIb yCIIEBAEMOCTH

\ i -

i ITpumepHbIi Nepevennb BONPOCOB K peliTHHr-KoHTpo.II0 Nel

\

1. HaiiTit abCONIOTHYIO A M OTHOCHTENBHYIO O HOTPEIIHOCTH HHCIIA 8, HMEIOIIEr0 TONLKO

BepHErIC uQpHL
1,a=0,2387; 6. a=0,374;
2 a=3,751; 7. a=20,43;
3,? a=11,445; 8. a=0,0384;
4;a=23445; 9. a=12,688;
5/a=28,345; 10. a=43,813.

‘2 OTnenuTs KOPHH YpaBHEHHs aHAIUTHYECKM H YTOUHHTH ONUH M3 HUX METOIOM JCNCHMUS
OTpe3Ka IOIONaM ¢ TOYHOCTBEO JI0 0,01.
1. x - sin x = 0.25
2. tg (0/58x + 0.1) = x2
3. 4 x cox (0.387x) = 0
4. x3 - 3x2 4+ 6x + 3 = 0
5. x3 - 6x -8 =0 |
6. x3 -~ 3x2 + 9x — 8 = 0 ‘
B. Ornenuts KOpHH ypaBHeHHS TpahMYecKH M YTOYHHTH OJMH H3 HHX METOIOM IPOCTO
HTEPalUK C TOYHOCTHIO 10 0,01, }
|
|
|

S 3 B



1. 3x —cos x -~ 1 =0 o4
2. x + 1g x = 0.5

3. %2 + 4sin x = 0

4. x3 - 3x2 + 12x - 9 =0

5. x3 4+ 3x+1=0

6 x3 - 3x2 4+ 6x + 3 =0

4. OTnenuTh KOPHH ypaBHEHHS aHATUTHYCCKH U YTOUHUTH OOWH U3 HUX METOIOM }hﬂOTOHa c
TO‘IHOCTBIO 1o 0,001. ‘
tg (0.3x + 0.4) = x2
ctg x - x/3 =0
¥2 + 4sin x = 0
X3 - 2x +4 =0
%3 - 3x2 + 12x - 12 = 0
x3 4+ 4x - 6 = 0

N U1 W N =

IIpnmepHBIi HepeYeHb BONPOCOB K penTnHr-KOHTpOJIm Ne2

5 PemuTe cucteMy MUHEHHBIX ypaBHEHMH METOAOM MPOCTOH HTepaln ¢ TounocThio 0,01

%1 = 0.23%x1 - 0.04%2 + 0.21x3 — 0.18x%x4 + 1.24

X2 = 0.45%x;1 - 0.23x%x2 + 0.06x3 - 0.88 A
X3 0.26x1 + 0.34x%x2 - 0.11x3 + 0.62

X4 0.05x1 - 0.26x2 + 0.34x3 — 0.12x4 =~ 1.17

6. Pemmuts CHCTeMY JIMHEHHBIX ypaBHEHHI MeTo1oM 3eiinens ¢ Toudoctsio 0,01
| x1 = 0.32x1 — 0.18x2 + 0.02x3 + 0.21xs + 1.83

x2 = 0.34x1 - 0.08x2 + 0.17x3 - 0.18x4 + 1.42

x3 = 0.16x1 + 0.34x2 + 0.15x3 - 0.31x4 - 0.42

xe = 0.12x1 - 0.26x2 — 0.08x3 + 0.25x4 + 0.83

7 Haiitir npuGnuskenHOH 3HaueHHe QYHKLMM IPH IAHHOM 3HAYECHHH apryMEHTA ¢ TIOMOIIBIO
I/IHTepHOJIHI.II/IOHHOFO MHorowieHa Jlarpamxa, ecmu QyHKIHS 3anana: 1) B paBHOOTCTOSIIMX y3max

Ta6JII/IIIBI 2) B HEPaBHOOTCTOSIIMX y3JIaX TAOIIMIIEL.

Tabmmua 1

X | V% No BapmaHTa | x
0.43 1.63597 1 0.702
0.48 1.73234 0.512
0.55 1.87686 0.645
0.62 2.03345 2 0.738
0.70 2.22846 0.606

Tabnuua 2

i3 | % No BapmaHTa | X
0.02 1.02316 3 0.102
0.08 1.09590 0.114
0.12 1.14725 0.125
0.17 1.21483 4 0.203
0.23 1.30120 0.154
0.30 1.40976 0.237



Tabauua 3

X | % No BapuaHTa | X
0.35 2.73951 5 0.526
0.41 2.30080 0.453
0.47 1.96864 0.482
0.51 1.7877¢ 6 0.552
0.56 1.59502 0.436
0.64 1.34310 0.602

Tabauua 4

b | y No BapmaHTa | x
'~ 0.41 2.57418 7 0.616
' 0.46 2.32513 0.478
- 0.52 2.09336 0.665
' 0.60 1.86203 8 0.573
. 0.65 1.74926 0.673
©0.72 1.62098 0.517

'8. Vcmonb3ys IHepBYIO HIIH BTOPYIO HMHTEPIOJLINUOHHYIO (opmyny HpI0OTOHA, BBEIYMCINTE

3HAYCHHs QYHKIUHU NIPU AaHHBIX 3HAYCHHAX apTyMEHTA. 1

3Ta6nmua 1

% | V% No BapuaHTa | X
1.375 5.04192 1 1.3832
1.380 5.17744 1.3926
1.385 5.32010 1.3862
1.390 5470695 2 1.3934
1.395 5629686 1.3866
1.400 5.79788 1.3945

Tabmaupa 2

X | Y No BapmaHTa | X
0.115 8.65729 3 0.12¢64
0.120 8.29329 0.1315
0.125 7.95829 0.1232
0.130 7.64893 4 0.1334
0.135 7.36235 0.1285
0.140 7.09613 0.1176

Tabmuua 3

b | % No BapuaHra | x
1.150 6.61659 5 0.1521
1.155 6.39989 0.1611



1.160 ©.19658 0.1662
1.165 6.00551 6 0.1542
1.170 5.82558 0.1625
1.175 5.65583 0.1548
iTabmuua 4
X | Yy No BapuaHTa | X
0.180 5.61543 7 0.1838
0.185 5.46693 0.1875
0.190 5.32634 0.1944
0.195 5.19304 8 0.1976
0.200 5.06649 0.2038
0.205 4,94619 0.1057

ITpumepnEIii nepeyens BONPOCOB K PEHTHHI-KOHTPOJIIO N23!
' 1 | e
1. C nmomompio HETEPNONANUOHHBIX Gopmyn Hetotora u I'aycca Haiitn 3HAYCHHUE NEPBOH 1
BTOPOY MMPOM3BOHBIX IIPH JJAHHBIX 3HAUECHHSX apryMenTa [uisl GYHKIMA, 3aJaHHON TaGIMIHO

X | ¥y

2,4 3,526 |
2,6 3,782 ‘ 1
2,8 3,945
3,0 4,043
3,2 4,104
3,4 4,155

| ")
- 2. C noMomIpsIo HHTEPIONAIHOHEEX hopmyn Crupnunra n beccens HaiiTi 3uaueHne HIepBoOi
¥ BTOPO# IIPOM3BOHBIX IIPH JAHHEIX 3HAYECHUAX apryMEHTa 11 YHKIUH, 3aJaHHOM TabIuuHo
|

X l y |

3,6 4,222

3,8 4,331
40 4,507
42 4,775
44 5,159
46 5,683

- 3. Jlaro muddepernpmansnoe ypaBHEHHE BTOPOTO MOpsiiKa Buaa F (y, V, y”)= 0

c Ha‘-Iia.TIBHBIMI/I YCIIOBHAMU y(x0 )= Yo H y'(x0)= Yo i

st panHOro M depeHITHaTbHOr0 ypaBHEHHUS HANTH PEIleHHe )= y(x), YIOBJIETBOPSIOIIEEe
3anaﬁH0My HA4aIbHOMY YCIIOBHIO, B BHJIE:

a) ISITH OTIMYHBIX OT HyJIsl WICHOB Pa3JIoXEeHNs B CTSIICHHOM P,

' 6) 1m0 Meroxy Pynre-Kyrra cocraBuTe Tabmuiy NpUONIKEHHBIX 3HAYEHHM  pelLIeHHS

CI/ICTG;MBI ) GepeHIHAIbHBIX  YPaBHEHUH IIEpPBOTO  IOPSAKA, COOTBETCTBYIOLIEH 3aJaHHOMY

YPaBHEHHIO, Ha OTPE3KE [0; 0, 5] ¢ marom h=0,1.

} Bcee BbIMMCIICHNAS TPOH3BOJUTE ¢ OKPYIIICHHEM /IO ISITOTO NECATHUHOTO 3HAKA, Pe3ybTarsL,

TOJIyCHHBIC B IIyHKTax a) U 6), CPAaBHHUTE.




y'=5y'+4y=0, »(0)=0, y’(0)=
LY 2y +y =0, y(O) 0,
L Y'=6y'=Ty=0, (0)=1,

y'+7y'-8y=0, »(0)=0, y'(0)=0.
y"=10y"+25y=0, 3(0)=3,
. V'=5y'+6y=0, »(0)=
Y +5y +6y=0, (0
y'-6y'+5y=0, (0
Ly +4y'+3y=0, ¥(0)=
10. y"+6y'+8y=0, »(0)=2, y'(0)=1. }

5 2. Ilpome:kyTOUHASI ATTECTANMS 10 HTOrAM O0CBOEHHS MUCHHILIHHBI (3aqu ¢ OLIEHKOi1).
IIpamepnbiii nepeuens BONpocos

J Knaccuduxanusa morpemmocreif pesynpTaTa YMCICHHOIO pelieHus 3anaun. |Ipubmmkennsic
urena. AGCOIIOTHAS M OTHOCHTETBHAS OIPEIIHOCTH.

2. TorpeimsocTy apudMeTHyeckux oneparuii. [IorpemHocTs byHKIIH,

3 Meronpl momcka pemeHHN HenuHeMHBIX ypasHenwit., [locramoBka 3ajgaum. MeTonbl
JIOKATM3AMAE KOpHe HelMHEHHOTO YPaBHEHH. OO0ycnoBNEHHOCTD 3a/1aui BRIYACITEHHS KOPHS,

4. UrtepanmoHHOE yTOYHEHHE KOpHEH HENMHEHHOro ypaBHeHWs. MeToj JieneHus OTpeska
nononaM(MeTos JuxoToMun). Kpureprit OKOHYaHHS HTEpaIiid. |

5. Merox mpoctoif mTepamuu. CXOAHMOCTH METOJIA. Kpurepuii oxoHuanus uTepanuii.
O6y0JIOBJIeHH00TE. MeTOAa NPOCTOI UTEpaIiy. 3

6. Merox HbroTona pemienus HeTMHEHHOro ypaBHEHHs. YCIOBHE CXOAMMOCTH. KpuTepwit
OKOHYAHHS WTepaITuii, MeTo)| CeKyIIHX. ‘

7. VITepauOHHBIE METOZBI PELICHHS CHCTEM JIMHEHHBIX anrebpamdecKux ypeaneHI/H/I Meton
npoclpon urepanud. CXOIUMOCTH MeTOJa NpPOCTOM HTEpalud. AIOCTEpHOpHAS OICHKA
HOTPEIIHOCTH,

8 Merox 3eiinens. Urepanmonnsie ¢Gopmynel Merona. YCnoBhe cXonmMmocTH. Kputepmit
OKOHYaHMS HTEPaLUif, |

9. Meron nocnefoBaTeNnbHOM BepxHeH penakcanud. MrepandoHHBE (OPMYIIEL MeToZa
penakcanuit. Monudukanuu MeTo1a peaaKkcanui. e

10. Hnrepnonuposanue ¢yuknuit. IlocraHoBKa 3amaun HHTepIONUpoBanus. [IpubmmkeHHbe
(boplx)gynm. JIunelinas HHTEPIOJIAIHU. Rt

11. Konmeunste pasHoctn. VHTepmonsanuoHHB MHOrowIeH HbroToHa. WuTepnonsamuonnas
dopmymna Iaycca. 7

12 VIHTepnoNsus KaHOHMYECKAM IIONMMHOMOM. VIHTepmoJsMOHHEIA mommHOM Jlarpamka.
Bbmﬁcnenne ko3 dunuenToB monmuHOMa. OIlEHKA IIOrPEMIHOCTH I/IHTepHOHSII]I/IOII_-;HOI/I bopmysl
JIarpacha

1;3. Obparroe uHTepnonuposanme. HaXoxmeHme KopHell ypaBHEHHS METOIOM OGPATHOIO
HHTepnoanOBaHmI

14 Yucnennoe auddepenuuponanye. Dopmynsl IpHOIMKEHHOTO ,umb(bépeHquOBaHHﬂ
OCHOBAHHEIE Ha EePBOM HHTEPIONANMOHHOHM Bopmyie HeroToHa u dopmyite CTI/IpJ'II/IHFa W

|
15. ®opmyns! yucnentHoro nudbepeRIPOBAHHS IS PABHOOTCTOSIINX TOYEK, |

\ ! 1
16. O6nixHOBEHHBIE TUddepeHIUaNbHbe ypaBrenus. 3anada Komm. Pemenve sanaun Komm T
nomopio hopmyisl Teinopa.

17. Merozet Pynre-Kyrra. OLeHKa IOTpelTHOCTH OJHOMATOBEIX METOOB. W

\O.OO\IO\‘UI:I;UJN:—‘

18. KoHeuno-pa3HOCTHBIE MeTOIEL MeTox HeolpeAeNneHHbIX Koaddunuentos, Onenka
HOTPEIIHOCTH KOHEUHO-Pa3HOCTHEIX METOIOB. |

1!9. Hpocrefinme MeTOABI peleHns KpaeBoi 3a1au Juis 0OBIKHOBEHHBIX AH(B(epeHIHaTbHBIX
YPaBHEHHI.

20. ®ynxnus puna cerouHOM KpaeBoi 3amaun. Pemenme mpocreiimiedl kpaeoil cerounoi
3ama4u.

|



21. TlocTaHOBKA KDAeBBIX 3amad I JIMHEHHON CHMCTEMBI IEPBOTO nopﬂm‘(a ANTOpUTME
PeIICHHS KPaeBhIX 3a/a4 Ul CHCTEM YpaBHEHUH IIEPBOTO MOPS/IKA. i

5.3. CamocTonTensHas paboTa 06y4armerocs. |

Camocrostrenpaas paboTa CTyIEHTOB 1o AHCHUILIMHE «UHCICHHBIE METOIED BKIIOUAET B cebs
CIIeIyFOIME BUJIB] ACATEIHHOCTH: T(

1) popaboTKy y4eOHOrO MaTepHala 10 KOHCIIEKTaM, YIeOHOH M HaydHON TUTepaType, B TOM
YHCIIC 10 BOIIPOCAM, HE PACCMOTPEHHBIM Ha 8y JUTOPHBIX 3aHSITHIX; }

2) noAroTOBKY K J1a0OPaTOPHBIM 3aHATHSM, TPeOYIONIYIO COBMECTHOIO BBIIOIHEHHUS MayIbIMU
TPYIIIaMH CTYIEHTOB PACCMaTPHBAEMBIX Ha JIEKIHSX BOIIPOCOB; ‘

3) NOATOTOBKY IIO BCEM BHJAM KOHTPOJIBHBIX MEPONPHATHH, B TOM YHCIE K TEKYIIEMY
KOHTpOJIIO 3HAHUHN ¥ IPOMEXKYTOYHON aTTECTAIIHH, i

Bonpocs! uist caMocTosTe/ILHOM PatoThI CTYAEHTOB

1 [IporpamMmmupoBanue Ha anropuTMudeckoM sizbike C++. VHTerprpoBannbIe TIAKeTE!
MathCAD 6.0+ 1 Maple V R4. Cocras u (hyHKIIMOHAIBEHEIE BO3MOXHOCTH [TAKETOB. Ba)I(HeI/IL[II/Ie
OIEPATOPEI

2. TlorpemHocTn BbruKcieHu#. OINpeneneHHe KONMYECTBA BEPHBIX 3HAYAIMX IHOP.
TlorpemHocty anrebpardeckux onepauyi. [pasana OKpYTJICHHUA. 1

. IIpsmas 3a1a9a TEOpPHUHM IOrPENTHOCTENA,

4 O6patHas 3a7a49a TEOPHH IOTPEITHOCTENH.

5. IorpemtHOCT OKPYTIICHUH | 3aIKCh uncel B OBM.,

6. Metozpr pemnenust anrebpandeckuX M TPAHCHEHICHTHBIX YPAaBHEHMIl: METOJ [OJIOBHHHOTO
AeneHust (IMXOTOMMH); METO XOp (CEKyIHX); METo{ KacaTenbHbIx (HbIoTOHA); METOM UTepaIiHii.
Ouerka norpemmnoctel. TpeGoBaHMs K BEIMHCIUTETFHOMY alrOPATMY. Y CTOMYHBOCTD M CIOIHOCTE
aAJIrOpPUTMA. .

7. MeTojibl YMCJIEHHOTO PELIEHHs] CHCTeM JIMHEHHBIX anreOpamtvecKuX ypaBHEHHH. Metos
MOCIIE0BATENIEHOTO UCKITIOYEHHS HEM3BECTHERIX. MeTo/1 OTpajkeHHi.

8. Meroz mpoctoit urepanun. OcoGEHHOCTH peayM3alu MeTo/la IIPOCToi HTepamun Ha DBM.
OrneHKa IOTPELIHOCTY M YCKOPEHHE CXOAMMOCTH.

9. ONTHMH3AIHS CKOPOCTH CXOXUMOCTH HTEPAIHOHHBIX npoueccoB. Metox 3eiimers.

10. UTepaimoHHbIe METOJIB! C HCIIONB30BAHIEM CIIEKTPATHHO-3KBUBAICHTHEIX ONIEPaTOPOB.

11. TlorpemmHocTs IPHOIMKEHHOTO PEIIEH S CHCTEMBI YPABHCHHIT I 0GYCIIOBICHHOCTD MaTpHIL,

12. Wrrepnonuposanue. [Ipubmnkennsie GopMysL

3. Marepnonanuonsslit MmaorowieH Hetotona. ITorpemmnocts MmHOrounera HeloToHa.

14 WaTepnouuoHHbll MHOrOWIEH Opmuta. CXOOUMOCT HHTEPIOJIAIIMH. HCJII/IHCI/IHaS[
I/IHTepHOJISIHHﬂ

15. ViHTeprionsmus ciuiaiinaMu. MHOTOMHpHAS MHTEPIONSAIHS.

16. Cpennexpanparnunoe mpuOmmwkenue. JIuHelnas anmpoxcuManus. MeTof HauMEHbINNUX
KBaJIf)aTOB Henunelinas anmpoxcuMarius.

17. Yucnennoe nuddepennuponanue. Ilommomuansusie Gpopmyisr. Meton Pyrre-Pom6epra.

18. KBasupasHOMEpHBIE CETKH. Perynsapuszanus nuddeperunponanus,

19. Yucnennoe unreperpuposanne. [T0MMHOMHAATHHAS AIPOKCAMALTHAS. CDOpMYJ'P Tparnenui.

20 ®opmyna Oinepa. Popmyia ["aycca-Kpucroddems. Cxonumocts KBa/[PATypPHBIX bopmyi.

21. O6bIKHOBeHHBIC TA(epeHIHATEHbIE ypaBHeHus. 3agaua Kommn. |

22. MeTop! peneH s METOL ITuxapa; MeTox MaIOro mapaMmeTpa; MeTOo Az[aMcaﬁ

23. Kpaessle 3aaun. PasHoctHsni Meron. Meron [Manepkuna. i

24. MeToBI pellleH s ypaBHEHHS B YACTHBIX IPOU3BO/HEIX. OCHOBHBIE TOHATHS TCOPUH
METO/Ia CETOK. ANIIPOKCHUMAIIHS IPOCTEHINIX THIIEPOOIMUECKHX 331,

25. Pa3HOCTHBIE CXEMBI IS OHOMEPHOTO MapaboTMIecKoro ypaBHEH.

26 PaspocTHas annpoKcHManys IUTHITHYECKUX yPaBHEHHH,

27. MeToIb! PELICHHS CETOUHBIX IIIANTHYECKHX YpaBHEHUH,

OCHOBHBIM HCTOYHHKOM HH(OPMAIMK UL BENIONHEHHS CAMOCTOSATENHHON paboThl SBISIOTCS
CHPAaBOYHBIC IIOJCHCTEMBl M O(HLMATBHEIC CAUTHI NPOrPAMMHBIX [AKETOB, W3YYAEMBIX B PaMKax

o




I[I/ICI_E;I/IHJ'II/IHBI. B X0Jle CaMOCTOATENLHOMN pa60TBI CTYACHTBI NOJDKHEI NO3HAKOMUTRCS |C COACPIKAHUEM
COOTBCTCTBYIOIHI/IX peCypCOB, HMCIOIIUM OTHOWIECHHUE K pACCMATPHUBAEMEIM Ha. JIEKITMIX BOIIpocaM, K

3ajiaHusIM  1abopaTopHBIX paloT M K BONPOCAM sl CAMOCTOSTENEHOM DaGOTEHL

Ipu ostom

PCKOMEHAYETCA CAMOCTOATCIILHO IIPOAaHAJIM3UPOBaTh U YaCTUYHO peann3oBRaTh NPUMCPEI, JaHHEIE B

CIIpaBOYHBIX MaTcpHanax.

@onpn  omneHouyHBIX  MarepuanoB  (OOM)  ma NPOBENCHUS  ATTECTALUN yp0BH§{
C(bopMHpOBaHHocm KOMIIETEHIUH OOYyYalouXcs 10 JUCLIMIIINHE 0(1)0]3MJ][$IC’I?C}I OT/IETbHEIM
JIOKYMCHTOM ‘

6. YAEBHO-METO/JHYECKOE 1 THOOPMALIMOHHOE OBECHET{EHI/IE
AUCHUITIJINHBI
6.1. Kuurootecne4eHHocTh
HanmeHoBaHuE JIMTEPaTYpPEI: ABTOD, HA3BAHKE, B U3AHHUS, H3AATEIHCTBO Ton KHHUI'OOBECIIEY
H3[aHN EHHOCTDb
s Hammuue B
MEKTPOHHOM *
katanore 9bC
OcHoBHas uTepartypa g
1. Ilipymos, V. T'. 1133 UncreHHbIe METOMBI : YUeOHUK U MPAKTHKYM IS 2017 | https://www.elibrar
akagemMudeckoro 6axamaspuara /Y. I'. ITu pymos [u ap.] ; moa pen. V. I'. Ilupymosa, y.ru/item.asp?id=30
— 5+e H3[1., nepepab. u gom. — M. : Usparensctso FOpaiir, 2017. — 421 ¢, — 567351
CepI/I}I Bakanasp. Akagemuueckuif kype. ISBN 978-5-534-03141-6
2. Cyxapes, A, T'. YucreHHbIe METO/b! ONTAMU3ALMH | y4eOHHK U IPAKTHKYM IS 2019 | https://www.elibrar
akageMuueckoro 6akanaspuara / A, I'. Cyxapes, A. B. Tumoxos, B. B. ®enopos. — y.ruw/item.asp?id=41
3-e W34, uemp. u jgon. — M. : Maparensctso FOpaiir, 2019, — 367 ¢, — (Cepus : 246950
bakanasp. Axagemuueckuit kypc). ISBN 978-5-534-04449-2
3. Bopormosa, H. B. YucneHHbIe METOAB! B IPOrpaMMHUpO-BaHUH : Y 4eGHOE 2019 | https://www.elibrar
noco6ue s CIO / H. B. Bopornosa, T. H. Eropymkuna, I, U. Skymus. — yru/item.asp?id=44
Capa{TOB : IIpodobpazo-Banme; Al [Tu Dp Meaua, 2019. — 125 ¢. — ISBN 732599
9785448607615,9785448802782.
4, OnerHH H. I1. Beepenne B uncnennsie Metogst / U, I1. Onerun, JI. A. 2018 | https://www.elibrar
KpaoHopyuKm/I — Hosocubupck : HoBocH-GUpCeKHii roCy IapeTBEHHbIM TeXHIYECKMit y. ly/ltem asp?id=35-
yHHBepeurert, 2018. — 115 ¢. — ISBN 9785778236325. 785038 i
JomonHuTe I Has JIETEpaTypa

1. 3anusnak, B. E. Yncnenssie MeTozsl. OCHOBBI HAYYHBIX BEIYHCIICHNI | YUeGHUK 2018 | https://www.elibrar
U TpaxTakyM / B. E. 3anmsusk. — 2-€ u3f., mep. u o1, — Mocksa : M31aTesscTBo y.ru/item.asp?id=37 |
IOpahT 2018. - 356 c. — (bakanaBp. Akagemudeckuit kypc). — ISBN 500599
9785534027143.
2. Cyxapes, A. I'. UncieHHbIE METOMIB! ONITHMU3ALMH | YIeOHHK U IPAKTHAKYM / A. 2017 | https://www.elibrar
I'. Cyxapes, A. B. Tumoxos, B. B. ®emopos. — 3-¢ u3f., ucrp. u gom. — Mocksa : y.ri/item.asp?id=30
I/ISJIa,-TeJILCTBO FOpaitr, 2017. — 367 c¢. — (bakaiaBp. AKaieMu-4ecKuii Kypc). — 571757
ISBN 9785534044492,
3. K}{SHHa, B. B. Berqucnurensnas MaTeMaTHKa : JIaGopaTopHbIi NPakTHKYM 1 2016 | https://www.elibrar

HaHpaBJIeHPI}I noarorosky 09.03.02 "MrdopManuoHHbIE CHCTEME] U TeXHOIOTHA" /
B. B. Ky3una, A, H. Kowes. — ITen3a : [TeHseHckuii roCy1apCTBEHHBINA YHUBEPCUTCT
apXuTeKTYphI H CTPOMTENECTBA, 2016. — 124 ¢.

y.ru/item.asp?id=32
730732

. 6.2, Ileproguaeckne n3ganus
1,
. Computerworld Poccus, ISSN: 1560-5213.
3. Mup IIK, ISSN: 0235-3520.

6.3. UnrepHer-pecypcnl

BecTHHK KOMITBIOTEPHEBIX ¥ HHPOPMAIIMOHHEIX TeXHOIOTHI, ISSN:

1810-7206.

1. The LaTeX Project // Pesxum moctyma: hitps://www.latex-project.org/

OBC «YHuBepcuTerckas 6ubimmoTexa omwaiiny - http://biblioclub.ru/

2. OnexrpoHHas 6ubnmoTeka: http://www.twirpx.com



7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JAACHUITJINHBI

Jnst peayv3anuu JaHHOK NUCLUILTAHEI MMEIOTCS CIENHAIBHEIE TOMEIICHHS JUIA IIPOBEICHHUS
3AHATHH JEKITHOHHOTO THINA, JAGOPaTOPHEIX 33HATHH, TEKYINEro KOHTPONA M TIPOMEKYTOUHOH
aTTeCTallWH, & TAKXKe IOMCIICHHUS I CAMOCTOSTELHOM paGoThL

JIaGoparopHbie 3aHATHS IPOBOAATCS B KomIbioTepHOM Kiacce (100-3, 1226-3, 5116-3 unm
@HAJIOTHYHOH ayJUTOPHH B 32BUCHMOCTH OT CETKHU PACITUCAHNS).

ITepeueHnb HCTIONB3YEMOr0 JIMUEH3HOHHOTO IPOrPAMMHOTO 06ECTICUEHHS:
1) MS Word,;
2) Visual Studio;

Pabouyro nporpammy coctasmn o, kadeaps EL;I&HM ['opnos B.H. Cﬁ—;%?

(monupgrh, ®UO, mommucs )

Penensent
lenepanensrii gupexrop OO0 «BuagluTexy» A.B. Ocurmnos
( TO PabOThI, JA0JDKHOCTE, PHO, moamuck)
Iporpamma pacemoTpeHa u o06peHa Ha, 3acenannu Kadenu
IIporokon Nel ot 30.08.2021 roma %W
3aBenyronmit kadenpoit C.M. Apakensn

(5 MOATHCH)
Pa6ouas nporpamma paccmorpena u onobpeHa /
Ha 3aCCNIaHAH Y4eOHO-METONMIECKON KOMUCCHA HAlIpa
ITportoxoxn Nel ot 30.08.2021 rozaa =
IIpencenarens xomuccun

C.M. Apakensan

/ (®HO, nomknocTs, NoamMIcs)

JIMCT IIEPEVTBEPXKJIEHN S
PABOYEHN IPOI'PAMMBI AACHUATTIJIAHBI

Pa6ouas nporpamma ono6pena xa 20 AL 120 yqe6HLIH rona
IIpoToxon 3acemanus kademper No /7 z( K247 rona

, ;/ v f;"{z;z LT

/ 3aBenyrommuii kadeapoit

PaGouas mporpamma omo6pena na 20/ 20 y4e0HBII roa
IIporoxon 3acenanns kadeaper Ne oT roaa

3asenyromuii Kaheapoit

PaGouas mporpamma ono6pena Ha 20 /20 y4eOHBIN To1a
IIpoTokon 3acenanus kapeapsr No oT rozia

3aBeyrommuit kadenpoit




