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AHHOTaus

JucuuruinHa «PannoTexHHYeckue LEeNW M CUTHAIbD) BXOAUT B 00pa30BaTENIbHYIO
IIPOrpaMMy BbICLIETO0 00pa30BaHMs — IPOrpaMMy OakajaBpuaTa IO HANPaBIECHUIO NOArOTOBKH/
crienpansHocT 11.03.01 «Pagmorexnuka» HampaBieHHOCTH «PaanoTexHUYeckue cpecTBa
nepeayn, mpueMa u 00padoTKK curHanoBy. Jlucuuruinaa peanusyetcs kadeapoi «No23».

JucuumuinHa HareneHa Ha POPMUPOBAHKE Y BBITYCKHUKA CIEAYIOIIMX KOMIETECHITUI:

OIIK-1 «Cnoco0eH UCToNIb30BaTh MOJI0KEHUS, 3aKOHBI U METOBI €CTECTBEHHBIX HAyK U
MaTEeMaTHKH JUIS PELICHUS 3a/1a4 UHKEHEPHOM eI TeTbHOCTI

OIIK-2 «CrocobeH caMOCTOSATENFHO TMPOBOANUTEH SKCIEPUMEHTATBHBIE MCCICIOBAHUS U
MCTIOJIb30BaTh OCHOBHBIE MPHEMbI 00pa0OTKH U MPEICTaBICHHS MOTYICHHBIX TaHHBIX)

CopepxaHue AMCHUIUIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBS3aHHBIX C CHUTHAJaMH M
PaAMOTEXHUYECKUMH LIETSIMU, MCIIOJIB3YEMbIMH B PaJMOTEXHUYECKHX CpEACTBAaX Iepeaayd,
npremMa u 00pabOTKH CUTHAJIOB.

[IpenogaBanrie AUCHUIUIMHBI TpeAyCMaTpHUBAET CJeAylonre (GOpMbI OpraHU3aluU
y4eOHOro mpoluecca: JeKIHH, 1a0opaTopHble paboThl, CAMOCTOSTENbHAsA paboTa o0yyaromerocs,
KYpCOBO€ NPOEKTHUPOBAHHUE.

[TporpaMMoil IUCHMIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHUIBI KOHTPOJISA: TEKYIIMHA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHASI aTTecTals B GopMe IK3aMeHa.

OO6mrast TpyAOEMKOCTh OCBOCHHUS IWCIUILIMHBI COCTaBIsACT 5 3adeTHHIX eauHuI], 180
YacoB.

SA3bIK 00yUYeHUs O AUCIUIIIIMHE «PYCCKUHN »



1. TlepedeHs MIaHUPYEMBIX PE3YIHTATOB O0YUEHHUS MO JUCIUILTHHE

1.1. Tlenu npenomaBaHusi AUCUUTLIIAHBI
[lenpio mpenojaBaHus JUCLUIUIMHBL SABJSIETCS M3y4yeHHE (PU3MYECKUX IMPOLECCOB U SIBICHHIH,
MPOUCXOJAIIUX MPU MpeoOpa3oBaHUM CHUTHAJIOB B PaJMOTEXHUYECKUX LEMSIX U OBJIAJCHHE
METOJIaMH MX pacyeTa U aHaJIu3a.

1.2. JlucuuimuHa BXOJUT B COCTaB 00s3aTENILHOM YacTH 00pa30BaTEIbHOMN MTPOrpaMMBbI
BhIcIIero oopazosanus (nanee — OI1 BO).

1.3. IlepeueHb MIaHUPYEMBIX PE3YJIBTATOB 00YUEHHMS 10 JUCLMIIMHE, COOTHECEHHBIX C
IUIaHUpYEeMbIMH pesynbraTtamu ocBoerust OI1 BO.

B pesynbraTe M3yueHUs] IUCUUILUIMHBI OOYyYarolIUKCs AODKEH 00MalaTh CIEAYIOIUMHU
KOMITETEHIIMSIMHA WJIM UX YacTAMU. KoMreTeHun 1 MHAUKATOPHI UX TOCTHKEHUS IPUBEICHEI B

Tabauie 1.

Tabmmma 1 — [lepeyeHb KOMIIETEHIIMN U UHANKATOPOB UX JOCTHKEHUS

Oo6mmenpogeccuoHa bHbIE
C€CTCCTBCHHBIX HAYK

Kon n
Kareropus (rpynmna) Kon 1 HanmeHoBaHMe WHANKATOPA
HAaUMEHOBAaHHE
KOMIIETEHIINH JIOCTHKEHUSI KOMITETEHITH
KOMITETEHINH
OIIK-1 Cnocoben
OIIK-1.3.1 3HaTh dyHIaMEHTAEHBIC
UCTIOJIb30BaTh
3aKOHBI IPUPOJIBI U OCHOBHBIE
TIOJIOKEHNS, 3aKOHBI
¢u3nyeckrue 1 MaTeMaTHYECKUE 3aKOHBI
U METOZbI

OIIK-1.Y.1 ymeTb NpUMEHSITD

OCHOBHBIE ITPHEMBI
00paboOTKH U
Npe/ICTaBICHUS
MOJTYYEHHBIX TAaHHBIX

KOMITETEHIINH (m3HUecKre 3aKOHBI U MATEMATHICCKUC
A MAaTEMAaTHKH IS
METOJIbI JIUISl PEIICHUS 331a4
pelICHUs 3a1au
9 TEOPETHUCCKOTO U MPUKIIATHOTO
HWHXCHEPHOM
xapakrepa
JIEITENHHOCTH
OIIK-2.3.1 3HaTh OCHOBHBIE METOBI U
CpeJICTBa MPOBEACHUS
JKCIIEPUMEHTAILHBIX UCCIIECIOBAHUM,
OIIK-2 Cnocobeu CHUCTEMBI CTaHIAPTU3ALNH U
CaMOCTOSTEILHO ceprudukanuu
MIPOBOJIUTH OIIK-2.Y.1 ymeTs popMyIupoBaTh B
SKCIIEPUMEHTAIBHBIE | paMKax IMOCTABIICHHOM IIEIH MPOCKTa
Oo6mmenpodeccuoHambHBIC | UCCIICIOBAHMS U COBOKYITHOCTH B3aMMOCBSI3aHHBIX 3a]1a4,
KOMITETEHIIH HACIIOJIL30BaTh 00€eCIIEYNBAIOIINX €€ JOCTHKEHNE;

OLICHUBAThH JOCTOMHCTBA M HEJAOCTATKU
BO3MOJKHBIX BapHAHTOB PEIICHUS 3a/1a4H;
OIIPENIEIIATh 0XKUJAEMbIE PE3YIIbTaThI
peleHysl BbIICTIEHHBIX 3a/1a4; BEIOUpPATh
CIOCOOBI M CPECTBA U3MEPEHUH 1
HPOBOJUTH IKCTIEPUMEHTAIbHBIC
HCCIICIOBAHMS

2. Mecro pucuumuiuasl B ctpykrype OI1
JlucruminHa MOXKeT 0a3upoBaThCs HAa 3HAHUAX, paHee MPUOOPETEHHBIX 00yUYaIOMIUMUCS

TIPY U3yYCHHUH CIICAYIOMNX TUCIUTUINH:
— Bsgenenue B HanpaBieHue;

— Maremaruka;

— dusuxka;

— MHWnudopmaruxka;

— HudpopmannoHHbIe TEXHOJIOTHH;

— AJropuTMH3aIUsg M IPOTPAMMHUPOBAHHE;
—  DJeKTpOTEeXHUKA;




3HaHUs, TOJYYCHHBIC NMPH W3yYCHWH MaTepuana JaHHOW TUCIHIUIMHBI, MMEIOT Kak
CaMOCTOSITEITbHOE 3HAUCHHE, TaK U MOTYT UCIIOJIb30BaThCS MPH N3YYCHUH APYTUX JUCIUILINH:
— IMudpossie ycTpoiicTsa;
— CXeMOTeXHHUKa aHaJOTOBBIX AIEKTPOHHBIX YCTPOMUCTB;
— lludposas 06paboTKa CUTHAIIOB;
— Teoperndeckne OCHOBBI PaIMOJIOKALNY U PATHOHABHUTAIIHH;.

3. OOBEM M TPYJAOEMKOCTh JTUCITUTLTHHBI
Jannble 06 o0meM oObeMe JUCHHILTUHBI, TPYJAOEMKOCTH OTIENBHBIX BHJIOB y4eOHOMU
paloThI 110 TUCHMIUIMHE (U pacHpeesieHue 3TOH TpyA0EMKOCTH 110 CEMECTpaM) MPeCTaBIECHbI B
Tabmre 2.

Tabmuna 2 — O0beM U TPYI0EMKOCTh JUCIMILTHHBI

TpyaoeMKkocTs 1Mo
Bun yue6HOI paboThI Bcero ceMecTpam
Ne4
1 2 3
Obwasn mpyooemKocmb oucyunIuHbl, 5/ 180 5/ 180
3E/ (gac)
U3 Hux uacos npakmuueckoli ROO20mMo8KU 34 34
AyoumopHvie 3anamus, BCEro Jac. 68 68
B TOM YHCJIE:

nexmuu (JI), (gac) 34 34

npakTuueckue/cemunapekue 3anstus (113),

(dac)

sabopaTtopHbie padoTsl (JIP), (1ac) 34 34

KypcoBoii mpoekt (padora) (KII, KP), (1ac)

JK3aMeH, (Jac) 36 36
CamocmosmenvHas paboma, Bcero (4ac) 76 76
Buo npomexcymounoit ammecmayuu: 3a4er,
mudd. 3ader, sk3ameH (3auer, Hudd. 3ay, OK3. OK3.
OK3.¥%)

dk
HpI/IMe'-IaHI/Ie: KaHIUIATCKHUI dK3aMeH

4. CopeprxaHve JUCITUTUTNHBI
4.1. PacnpeneneHue TPyJOEMKOCTH JUCIUIUIHHEI 110 pa3/ieiaM U BUIaM 3aHITHHA.
Paznensl, TeMbl JUCHUIUIMHBI U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHUIIE 3.

Ta6n1/1ua 3 Pa3x[em>1, TEMbI JUCHUIIWHEBI, UX TPYAOCMKOCTb

Pasiesbl, TEMBI JUCUUILIIAHBL Jexum 113 JIP KT CPC
’ (gac) (C3) (dac) (uac) (dac)
Cemectp 4

Pasnen 1. 18 18 20
Paznen 2. 6 8 10
Paznen 3. 10 8 46
Hroro B cemecTpe: 34 34 76
Hroro 34 0 34 0 76




IIpakThueckass TMOATOTOBKA 3aKJIIOYAeTCs B  HEMOCPEACTBEHHOM  BBINIOJHEHHH
00y4aroIUMUCS ONPEIEIIEHHBIX TPYAOBBIX (DYHKIIHA, CBSI3aHHBIX ¢ Oy Ty1iei npodeccnoHanbHOMl
JEATENBHOCTHIO.

4.2. CopaepxaHue pa3IeNoB U TeM JIEKIIMOHHBIX 3aHSATHH.
CopepxaHurie pa3ielioB M TEM JICKIIMOHHBIX 3aHATHI MPUBEACHO B Ta0HIIE 4.

Tabmuna 4 — CojeprxaHue pa3esioB ¥ TEM JICKIIMOHHOTO IHUKJIA

HasBanue u comeprxanue pa3aelioB U TEM JEKIIMOHHBIX
3aHATHH

1 OCHOBBI TEOPUU CUTHAJIOB.

Beenenue. 3HaueHuME  pagUOdIEKTPOHHBIX  CHUCTEM
nepegadn WHQGOPMANUA B COBpeMEHHOM wmwupe. Jlnama3oHbl
gacToT. [Ipeamer u 3agaun qucruIuinHbl. CTPYKTYpa | OPSIOK
W3YYCeHUS JUCIUIUIUHBL. YUueOHasi TuTepaTypa 1mo Kypcey.

Tema 1.1. DnemeHTsl 001IEH TEOPUM PaIUOTEXHUYECKUX

Howmep paznena

CHTHAJIOB.
OCHOBHBIC TOHATHS: CHIHaJ, IOMeXa, CcooOIIeHue,
uH(bopMAaIus. Krnaccudukanuonnsie MPU3HAKH u

KJaccu(uKaysi CUTHaJIOB. JleTepMUHUPOBAHHBIC U CITyYaliHbIC
CUTHaJIbl. MaTteMaTHuecK1e MOJIeH CUTHaiIoB. OpTOroHaabHbIE
curHanbl. ['apMoHmueckoe konebaHue, JenbTa-QyHKIUS,
(yHKIUS BKITIOYCHHUS.

Tema 1.2. CoektpaibHOE W KOPPEISIHMOHHOE
IIPEJICTaBIIEHNE CUTHAJIOB.

Pa3noxxeHne nepuonndyeckux CUTHAIOB B psan Dypse.
Paznmuunsie gopmbl mpexacraBnenus psgoB Dypee. [lonsTHE
cnekrpa. I'padudeckoe mpencraBienue cnekTpos. [Ipumepst
pasloKeHusi  IEepUOJUYECKUX  CUTHAJIOB B CIIEKTP.
CnekTpanbHblil  aHaNU3  HENEPUOJWYECKUX  CUTHAJIOB.
[Ipeo6pazoBanue @ypbe u ycinous ero npuMeHenns. CBoicTBa
npeoOpazoBanusi Oyphe: TMHEHHOCTD, CIIEKTP CMEIICHHOTO BO
BpEMEHH CWUTHaJla, CHeKTp mpu auddepeHupoBaHu,
WHTETPUPOBAHUH, MACIITAOUPOBAHUN CUTHAJIOB, CIIEKTPaIbHAS
IUIOTHOCTh IPOM3BENCHUS curHaioB. [loHsATHE IIMPUHBI
cuekrpa. PacmpeneneHue cpenHed MOIIHOCTH B CIEKTpE
NEPUOANYECKUX CUTHANIOB. PacrpeneneHue sHEPrUM B CIEKTPE
HENEePUOANYECKUX CUTHAIOB. DHEPreTUUECKUH CIIEKTP CUTHAJIA.
CursHasibl ¢ orpaHuyeHHbIM crnekTpoM. [IpencraBnenue
curHaigoB B Buzue pspa KorenbHukoBa. Teopema oTcueros.
Koppensimmonnpiii  ananu3 cur"HanoB. [loHsThe aBTO- ™
B3aUMHOKOPPEIALINOHHON GyHKIHN. CaoiicTBa
KOPPEISAIMOHHBIX (DYHKINH.

Tema 1.3. MoaynupoBaHHbIE CUTHAJIBL.

Haznauenne monynsinuu, MOHSTHE HECYLIETO KOJIEOaHMS
W BUIBI MOAyJsmwH. AMmumtyaHas wmonmyisius (AM), ee
Pa3HOBUIHOCTH, BPEMEHHOE U CIIEKTPAJIIbHOE MPECTABICHUE.
VYcnosus HenckaxxkeHHOH AM. YrioBast MOy LS, CPAaBHEHUE
gacToTHOU Moaynsiuuu (UM) u dazosoid monynsuuu (OPM).

2 JInHeiiHbIe paANoTeXHUYECKHe e ¥ Mpeodpa3oBaHus
CHTHAJIOB B HUX




Tema 2.1. OOmue XapakTEpUCTUKH  JTUHEHHBIX
CTAIlMOHAPHBIX METICH C MOCTOSHHBIMH apaMeTPaMHU.

[Tonstne usmdeckoit cucrteMbl. CHCTEMHBIH OTIEpaTop.
Jlunelinple U HeNMHEHbIE cucTeMBbl. [[pUHIUTT Cynepo3uLIuH.
XapaKkTeprUCTUKN CUCTEM: YaCTOTHBIN KOA(PDUIIUEHT mepeaayu,

aMILTUTY THO-4aCTOTHAs XapaKkTepUCTHKA (AUX) u
¢dazouacrorHas xapakrepuctuka (OUX), wumnynbcHas U
nepexojHas  XapaKTepUCTHKH.  YcioBHe  (hu3HdecKoit

peanu3yeMOoCTH LeMu.

Tema 2.2. AHayiu3 TUHENHBIX Lenei

3amada ananm3a. Metobl ananu3a. CeKTpaibHBIA METO/
JUTSI TIEPUOANYECKUX W HEMEPUOJUYECKUX CUTHAJIOB. Y CIIOBUE
HEUCKaXCHHOW IMepefadyd CHTHAIOB 4Yepe3 JIMHEWHBIC LEMu.
YactoTHO-u30uparenbHple  nenu.  OnepaTopHbli  METOA.
[IpeoOpazoBanue Jlamaca u ero cBoiicTBa. BpemeHnHoit meTos.
WNurerpane! roamens.

Tema 2.3. DneMeHTHI TEOPUH CUHTE3a JIMHEHHBIX IeTeH.

3agaua cuHTe3a. CHHTE3 WEMU IO YacCTOTHOMY
KO3 HUITUEHTY nepeaayn. JuddepeHuupyromnme "
WHTErPUPYIOIINE LEMH.

IIpeoOpa3oBaHusi CUTHAJIOB B HEeJIMHEHHBIX
pPaaMoTeXHHYECKHUX Lensax
Tema 1.1. 'apMonnYecKknii aHAIU3 KOJIeOaHUN B HETMHEHHBIX
3JIeMEHTaX.

[lonsiTue HeNMMHEWHOro B3JIeMEHTa U  HEJIMHEWUHOU
cucteMbl. Tunbl, XapaKTepUCTUKU U MapaMeTpbl HEIMHEHHBIX
JIEMEHTOB. AMNIMPOKCUMALUA XapPaKTEPUCTUK HEJIMHEHHBIX
3JIEMEHTOB: CTeMeHHasd,  KyCOYHO-JIMHeHHas.  MeTobl
rapMOHUYECKOT0 aHAJIN3a: METOJ] KPaTHBIX YIJIOB U METOJ yIJia
OTCEUKH.

Tema 1.2. Henunelinsie mpeoOpa3oBaHus CUTHAIIOB.

OO6o0menHas cxema HEJIMHEHHOro mpeoOpa3oBarens |
BO3MOJKHBIE orepanun 00paboTKn CUTHAJIOB B
paIUOTEXHUYECKOM  TPAaKTE. Ycunenue.  HenuHelHbIN
PE30HAHCHBIN YCUIIUTENb U YMHOXHUTENb 4acTOThl. [ enepamus
curHasioB.  ABrokoseOatenbHble  nenu.  Kiaccudukanums
aBroreHeparopoB. LC aBtorenepatop. RC-aBTOreHepaTopsl
TapMOHHMYECKUX M HETApMOHWYECKHUX KOJICOaHWH. YTpaBlIecHHUE
KoieOaHUsIMU. AMIUIMTYAHBIA MOAYNSATOp. YacTOTHBIH W
¢dazoBeiii  MomymsaTOp.  JleTeKTHpoBaHHWE  PaJMOCUTHAIOB.
AMrnutyaHsle  geTekTopel. JluHeidiHoe M KBaJpaTU4HOE
nerektupoBaHue. YactotHoe U (pa3oBoe JIETEKTHPOBAHUE.
[IpeoOpazoBaHue 4aCTOTHI PAAHOCUTHAJIOB.

4.3. Tlpaktudeckue (ceMUHAPCKUE) 3aHATHUS
TeMbl IpakTUYECKUX 3aHIATUH U UX TPYILOEMKOCTb IIPUBEJIEHBI B TaOIHLIE 5.

Tabmuna 5 — [IpakTudeckue 3aHITHS M UX TPYAOEMKOCTh

Ne
/1

TeMmsr
MPaKTUYECKUX
3aHSATUNI

M3 aux Ne
DopMsbl o
TpynoeMKOCTh, | IPaKTUYECKOH | pa3nena
MPaKTUYECKUX
" (qac) IMOATOTOBKH, | JHUCIIHII
3aHATHH
(gac) JIMHBI




Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bcero

4.4. JlabopaTopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh IIPUBECHBI B TabmH1Ie 6.

Tabnuna 6 — JlabopaTopHble 3aHATHS U UX TPYAOEMKOCTb

U3 Hux No
Ne HanmenoBanue 1abopaTopHBIX padboT TpynoeMKOCTE, | MPAKTHHCCKO | pasicia
/1 (gac) IIOATOTOBKH, | IHMCIIHI
(gac) JIUHBI
Cemectp 4
1 | MccnenoBanue aMIIUTYTHBIX CIIEKTPOB 4 4 1
MEPUOANYECKUX CUTHAJIOB
2 | UccnenoBaHre YaCTOTHBIX XapaKTEPUCTHK 4 4 1,2
JIMHEWHBIX IIEIIEH.
CrexTpallbHbIA METOJ aHAJIN3a 4 4
3 | HccnenoBaHue BpEMEHHBIX XapaKTEPUCTHUK 4 4 1,2
JIMHENMHBIX Henei
BpeMeHHOM METONI aHAIM3a 4 4
4 | IlpeoOpa3oBaHue CIIEKTPOB KOJICOAHMI B 4 4 3
HETTMHEHHBIX ETISIX
Anmpokcumariis XapaKTepruCTUK
HEJIMHEHHBIX AJIEMEHTOB 2 2
5 | UccnenoBanue aBTOreHEpaToOpPoOB 4 4 3
6 | McciemoBanue mpeoOpa3oBaTesl YaCTOTHI 4 4 3
Bcero 34 34

4.5. KypcoBoe nmpoekTiHpoBaHne/ BHIIOTHEHUE KYPCOBOW pabOTHI

VY4eOHbIM IUTAaHOM HE MPeyCMOTPEHO

4.6. CamocrosTenbHas pabota o0ydaromuxcs

Buzsl camocTosiTenbHOM paboThl U €€ TPYIOEMKOCTh MTPUBEICHBI B TabuIe 7.

Tabmuna 7 — Buaisl caMOCTOSTEIEHOM pabOThI U €€ TPYJO0EMKOCTh

Bun camocrosTensHOM paboTh Beero, | Cemecp 4,
qac yac
1 2 3
W3yuenne TeopeTnueckoro MaTepuana
50 50
mucuumuinHbl (TO)
[ToaroroBka K TEKyIieMy KOHTPOIIIO 6 6
ycneBaemoctu (TKY)
IToaroToBka K MpOMEKYTOUHOU
20 20
arrecranuu (I1A)
Bcero: 76 76

5. TlepeueHn y4eOHO-METOAUYECKOTO 0OECTICUCHMSI
JUTSL CAaMOCTOSITEIIEHOM paboThl 00yJaroIuXcs 10 TUCIUTUIAHE (MOIYJIIO)




Y4ebHo-MeTOANYECKHE MaTEepHaIbl IJIs1 CAMOCTOSTENIbHOM paboThl 00ydaromuxcs yKa3zaHsl B I1.11.

7-11.

6. IlepeueHb nNe4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3aHUI

[Tepedenp meyaTHBIX M MIEKTPOHHBIX YUEOHBIX M31aHUI PUBEACH B TabuIe 8.
Tabnuua 8— [lepeyeHp NeYaTHBIX M AIEKTPOHHBIX YUEOHBIX M3/1aHUHI

Komiuectso
IK3EMILTSIPOB B
UIL{HLHiI;)/eC bubnuorpagpuyeckas ccbuika 6“?;];?;:1(6
AIIEKTPOHHBIX
9K3EMILISIPOB)
621.372 Pannorexaudeckue 1ienu u curHais ; yueonuk / U. C. 88
res I'oHOpOBCKUH. - 4-¢ U31., mepepad. u goir. - M. : Paagno u
cBs3b, 1986. - 512 c. : puc., Tadi./
621.372 Pagunorexnuueckue nenu u curnansl: yaeoHuk / C. U. 34
b27 backakos. - 5-e u3a., crepeort. - M. : Beicm. mik., 2005. - 462 c.
621.37 Pamuorexnuueckue nenu u curaanel: yaeOHuk / M. T. Banos, | 22
" 20 A. b. Cepruenko, B. H. Ymaxkos. - CII6. : ITUTEP, 2014. - 336
C. : puc. - (YueOHuk 11 By3oB. CTaHIApT TPETHETO
TMOKOJICHUS).
621.372 PamuorexHuueckue 1eny U CUTHAIBL: yaeoHoe ocooue / U, C. | 18
res IoHopoBCKHi. - 5-¢ u3f., mepepad. u uchp. - M. : Jpoda, 2006.
-717c.
621.372 Pannorexandeckue 1ienu u curHaisl: yueonuk / C. U. 108
B27 backakos. - 2-¢ uza., mepepad. u gom. - M. : Beicmi. mk., 1988.
-447 c.
621.372 Paguorexanueckue nenu u curnansl: yaeonuk / 1. C. 24
res I'onoposckwuit. - 3-e uzz., nepepad. u porm. - M. : Cos. paawuo,
1977. - 607 c. : puc., cxeMm., TaoJL.
621.372 Pannorexanueckue nienu v curHansl. [Ipumeps! n 3amayu: 19
P15 y4eOHoe rocooue JuIs BRICIINX y4ueOHbIX 3aBenenwii / U. C.
["onoposckuii [u ap.]. - M. : Pagmo u cBsi3b, 1989. - 248 c.
621.327 PamuorexHuueckue 1enu u curHaisl : yueonuk / C. 1. 28
B27 backaxkos. - 3-e u3z., nepepad. u nomn. - M. : Beicur. mik., 2000.
-462 c.
621.372 PagnorexHuueckne Nenu U CUTHAIIBL: SKCIIEpUM. yueOHuK anst | 21
b27 By30B / C. M.backakos. - M. : Beicur. mik., 1983. - 535 c. : ui.,
rpad., cXeM.
621.372 Teopus pagroTeXHUYECKUX lienei: yuebnoe mocodue / H. B. 47
358 3epHos, B. I'. Kapmos . - 2-e uza., nepepad. u gom. - JI. :
Ouneprus, 1972. - 816 c. :
621.372 PamuorexHuueckue 1eny U CUrHamb : yueoHoe nocobue / M. C. | 1
T'65 I'onopogrckuii, M. I1. Jlemun. - 5-e u3a., nepepad. u nomn, YueO.
u3n. - M. : Paguo u cBsa3e, 1994. - 480 c.
7. IlepeueHb 3EKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
WH(POPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH «HTepHEeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3zoBaTeIbHBIX pecypcoB WHPOPMAIIMOHHO-

TCHCKOMMYHHKaHHOHHOﬁ CCTN «I/IHTepHeT»,

npuBeeH B Tabnuue 9.

HeO6X0)II/IMbIX JJIs1  OCBOCHHA OUCHUITIIMHBI




Tabnuna 9 — IlepeueHb BNEKTPOHHBIX O0pa30BaTENbHBIX PECypcoB HHGPOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHOM ceTH «HTepHeT»
URL agapec HanmenoBanue

He tpebyercs

8. IlepeueHb HH(POPMAIIMOHHBIX TEXHOIOTUI
8.1. Ilepedenr mporpaMMHOTO OOECIEUeHUs, HCIONB3YEMOTO TIPH OCYIIECTBICHUU
00pa30BaTeIHLHOrO MpoLecca 10 JUCIUIIIHHE.
[TepeueHb UCIIOIB3YEMOT0 MPOTrPAMMHOT0O 0OecieyeHus npezcTaBieH B Tadbmaumne 10.

Tabauna 10— IlepeueHs nporpaMMHOro oOecredeHust
Ne ni/m HaumenoBanue

He npenycmotpeno

8.2. [lepeuenp MH(POPMALMOHHO-CIIPAaBOYHBIX CHCTEM,HCIIONB3YEMBIX npu
OCYILECTBIICHHH 00Pa30BaTEIBHOTO MPOLIECCa MO AUCITUTITTHE

[Tepedens uCmomb3yeMbIX HH()OPMAIIMOHHO-CITPABOYHBIX CUCTEM TIPE/ICTaBIICH B Ta0OIHIIe
11.

Tabnuua 11— IlepeueHb nHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/m HanmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepHaIbHO-TEXHHUYECKOW  0a3bl, HEOOXOOMMON ISl  OCYIIECTBIICHHUS
00pa3oBaTeIHLHOTO Mpolecca 1Mo JUCHUILIMHE, IPEICTaBIeH B Tabnumel2.

Tabauna 12 — CoctaB MaTepuagIbHO-TEXHUUYECKOW 0a3bl

No HanmenoBanue coctaBHON 4acTH Howmep aynutopuu
n/m MaTepruaIbHO-TEXHUYECKON 0a3bl (Ipy HEOOXOAMMOCTH)

JlexunoHHasa ayAuTOpUs

2 | Cnenmanu3upoBaHHas 1adoparopust «PagroTexHudeckue
LENH U CUTHAJIBD)

10. OueHouHsble CpeACTBa AJIS MPOBEACHUS MPOMEKYTOUHOM aTTeCTallUU
10.1. CoctaB OLEHOYHBIX CPEACTBIUISI MPOBEACHUS TMPOMEXKYTOYHOH aTTecTaluu
00y4JaroIIUXCs M0 TUCIUILUIMHE IPUBEJIeH B Tabnuie 13.
Tabauna 13 — CocTaB OLICHOYHBIX CPEACTB JJIsl MPOBEACHHI MPOMEKYTOUHOHN aTTeCTallH
Bujx npomMeXyTOYHON aTTecTaluu IIepeyeHp OLICHOYHBIX CPENICTB
OK3ameH Crrcox BOMPOCOB K HK3aMEHY;
OK3aMeHaIlMOHHbIe OMIIETHI;

10.2. B kauecTBe KpUTEpHEB OIIGHKH YypOBHS Cc(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMITETEHIIMIH O0YyYaroNMMHUCS TPUMEHSETCS S-0ayibHas IMIKajia OIEHKH C(HOPMHUPOBAHHOCTH
KOMITETEHIIN, KOTOpas puBe/ieHa B Tabnuie 14. B Teuenne cemectpa MOXKET HCIIOIB30BATHCS
100-6anpHas KajIa MOIYIbHO-PEUTHHTOBOM CUCTEMBI Y HUBEPCUTETA, ITPABHIA HCIIOIB30BAHMUS
KOTOPOM, yCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMaTUBHBIM akToM 'Y ATl
Tabnuna 14 —Kpurtepun orieHKH ypoBHS C(HOPMHUPOBAHHOCTH KOMIIETECHITHIA



OrnieHKa KOMIIETCHIIN

5-0ayIbHA KA

XapaxTeprcTrka c(hOpMHAPOBAHHBIX KOMITCTCHITHI

— o0OyJaromuiicss TIIy0OOKO M BCECTOPOHHE YCBOWII TPOTPaMMHBIN
Marepuai;

— YBEpPEHHO, JIOTHYHO, OCJIEZ0BATEIILHO M TPAMOTHO €TI0 M3JIaraet;
— OMUPAsCh HA 3HAHUS OCHOBHOW W JIOTIOJHUTEILHOW JIUTEPATYPHI,

«OTIITIHOY
GATICHO TECHO  IIPUBSA3BIBAET YCBOCHHBIE HAyuyHbIE IIOJIOKEHUSA C
MPaKTHUYECKON JEATENBHOCTHIO HAIIPABICHMUS;
— yMesio 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIC IM UICH;
— JIeNaeT BBIBOALI M 0000IIEHMUS;
— cBOOO/IHO BJIa/IEET CUCTEMOM CHEIMaIU3UPOBAHHBIX TOHATHUIA.
— 00ydJaroIuiics TBEPAO YCBOMI MPOrPaMMHBIH MaTepHall, TPaMOTHO
U M0 CYLIECTBY M3JIaraeT €ro, Onupascb Ha 3HAaHUS OCHOBHOM
JTUTEPATYPHI;
CXODOLLOY — HE JOITyCKAET CYIIECTBEHHBIX HETOYHOCTEN;
P — YBSI3bIBA€T YCBOCHHbIE 3HAHMS C MPAKTUUYECKON AESATEIbHOCTBHIO
«3a4TEHO
HaIpaBJICHUS;
— apryMEHTUPYET Hay4HbIE ITOJI0KCHHUS,;
— JIeNaeT BBIBOALI M 000OIIEHNUS;
— BJIAJIeE€T CUCTEMON CIEMAIN3UPOBAHHBIX TOHSITHM.
— 00ydJarommiicss yCBOMI TOJILKO OCHOBHOM MPOTPaMMHBIH MaTepHa,
[0 CYIIECTBY M3JaraeT €ro, ONupasch Ha 3HAHUS TOJIBKO OCHOBHOM
JIUTEPATYPHI;
— JIOIYCKaeT HECYLIECTBEHHbIE OITHMOKH U HETOYHOCTH;
«yJIOBJIETBOPUTEIIBHOY .
— UCHBITBIBAET 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHUM 3HAaHUUN
«3aUTEHOY
HaIpaBJICHUS;
— c1abo apryMeHTHPYeT Hay4YHbIE TIOJI0KEHUS;
— 3aTpyaHseTcs B GopMyIrpoBaHUY BEIBOJIOB U 00OOIICHHUI;
— 4aCTUYHO BJaJeeT CUCTEMON ClIENUMAIN3UPOBAaHHBIX IOHATHI.
— o0ydJarommiics He YCBOWJI 3HAYUTEITHHOH YacTH MPOTPaMMHOTO
MaTepuaia;
— JIONyCKaeT CYUIECTBEHHblE OIIMOKM W  HETOYHOCTH HpHU
«HEYIOBJIETBOPUTEILHO» )
paccMOTpeHUr MpoOieM B KOHKPETHOM HAIIPaBJICHUU;
«HE 3a4TECHO»

— MCIIBITBIBAET TPYIHOCTH B MPAKTHUCCKOM MPUMEHEHNHU 3HAHUH;
— HE MOXET apryMEHTHPOBATh HayYHbIC ITOJIOKCHHUSI,
— He (OpMYIIHPYET BEIBOJIOB M 0000IIEHHIA.

10.3. TunoBble KOHTPOJIbHBIE 33JaHUS WU UHbIE MaTepHAbIL.
Bompocsr (3aaun) amnst 5x3aMeHa npejcTaBieHbl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3a1aun) 11 SK3aMeHa

Ne n/mt [Iepeuens BonpocoB (3a7a4) A 3K3aMeHa Kon
HWHIMKaTOpa

1 OO6mue cBeaeHUS 0 pagrnoTexHudeckux cuctemax. [lonstue | OITK-1.3.1
pasroKaHaa.

2 Bunp! pagnorexandeckux cucteM. OCHOBHBIE TTOHATHS: OIIK-1.3.1
nHbopMalusi, cooOlIeHne, CUTHAJ, TOMEeXa.

3 Knaccudukanus curaanos. Ynpasisionfe CUTHAIBI 1 OIIK-1.3.1
paguoCUTHaJbl. DCIIEPUMEHTAIIbHOE HCCIIEI0BaHNe OIIK-2.3.1
CUTHAJIOB. OIIK-2.V.1

4 Paznoxenne xonebaHmii Mo cucTeMaM OpTOTOHAIBHBIX OIIK-1.V.1
¢yskumii. O600IEHHBIHN CIIEKTP.

5 Paznoxenne nepruoanyeckux KojaeOaHid B CIIEKTP. OIIK-1.V.1
Tpuronomerpuueckasi popma psna Pypse.

6 CrnieKkTp nepuoanyecKoi mocaea0BaTeIbHOCTH OIIK-1.V.1
IPSIMOYTOJIBHBIX BUAEOUMITYJIbCOB.




7 Pacnipenenenue cpeaHeil MOIHOCTH B CIICKTPE OIIK-1.3.1
MEPUOANYECKUX KoJieOaHnid. AKTUBHAS IIUPUHA CIIEKTpa.
8 Koppensironnast yHKIUS JeTEPMHHUPOBAaHHBIX curHaiop. | OIIK-1.3.1
9 KommiiekcHas hopma psina Pypee. OIIK-1.3.1
10 Crnektp Henepuoanieckux konedanuii. CriekTpanbHas OIIK-1.3.1
IUIOTHOCTb.
11 CrieKTp OJMHOYHOTO MPSIMOYTOJIBHOTO BUACOMMITYJIbCA. OIIK-1.3.1
OIIK-1.V.1
12 CaoiicTBa npeobpazoBanus Pypoe (TuHeHOCTH, cMemmenue | OITK-1.3.1
CUT'HaJIa BO BPEMEHH). OIIK-1.¥.1
13 CaoiicTBa npeoOpazoBanus Oypbe (M3MEeHEHHE MaciTada OIIK-1.3.1
BpeMeHH, nuddepeHnnpoBaHne 1 HHTETPUPOBAHIE OIIK-1.V.1
CUTHAJIa).
14 CsoiicTa npeobpazoBanust Pypbe (CIEKTp 3epKaIbLHOTO OIIK-1.3.1
CUTHAJIa, CTIEKTP MPOU3BEACHUS IBYX CUTHAJIOB). OIIK-1.Y.1
15 Pacnpenenenue sHeprum B CHEKTPE HEMEPHOTUIECKUX OIIK-1.3.1
kojecOanuii. Teopema Penes.
16 TecToBble CUTHAIIBI: TAPMOHHYECKOE KoJieOaHue, OIIK-1.3.1
€IMHUYHBINA CKa4OK, JesIbTa-(QyHKIHSL.
17 MonynupoBannblie Kosiebanus. OCHOBHBIE MOHSITHSL. OIIK-1.3.1
18 AMIUTUTYTHO-MOIYJIMpOBaHHbIE KoeOanus. BpemeHHbIe OIIK-1.3.1
COOTHOILICHHUSI.
18 CrekTp aMIUTUTYAHO-MOTyTUPOBAHHBIX KOJIeOaHHIH. OIIK-1.3.1
20 Curnaiibl ¢ yriaosoi monyJssinueil. OCHOBHBIE IOHATHUS. OIIK-1.3.1
CreKTp CUrHAJIOB C YIVIOBOM MOAYJISIIUEH.
21 CursaJ ¢ IpSMOYTOJBHBIM CIIEKTPOM. OIIK-1.3.1
22 JluckpeTn3anus MupOKOIIOIOCHBIX KojeOanmii. Teopema OIIK-1.3.1
KorenpHuKOBa.
23 MeTobl aHaNKM3a PAAMOTEXHUUECKUX LICTICH. OIIK-1.V.1
24 KomrnekcHbiit K03 dUIMeHT nepeaadn 1 nojaoca OIIK-1.3.1
MPOITYCKaHUs [enu. MeToauKa N3MEPEHHS YaCTOTHBIX OIIK-1.V.1
XapaKTEepUCTUK JTUHEHHBIX LEMEH. OIIK-2.3.1
OIIK-2.Y.1
25 CrexTpallbHBIA METO/I aHaNTN3a MPOXO0XKIACHHS OIIK-1.3.1
MIEPHOANYECKUX KOJIeOaHUH Yepes 1enb. OIIK-1.V.1
26 CrexTpallbHBIA METO/I aHaNTN3a MPOXO0XKIACHHS OIIK-1.3.1
HeTepHOANYECKIX KoJieOaHMii yepes 1emb. Y CIOBUs OIIK-1.V.1
HEHNCKO)KEHHOMU MTepEAAYy CUTHAJIOB Yepe3 JIMHEMHBIC LIETH.
27 [Ipeo6pa3zoBanus Jlamnaca. OnepaTopHbI METO aHAIH3A. OIIK-1.3.1
OIIK-1.¥.1
28 Bpemennoii meton ananuza. MaTerpanst Joamens. OIIK-1.3.1
OIIK-1.¥.1
29 NMnynecHas 1 mepexoqHas XapaKTEPUCTUKH LETH. OIIK-1.3.1
Mertoaunka n3aMepeHusi BpeMEHHBIX XapaKTepucTuK. CBA3b OIIK-2.3.1
HMMITYJIbCHOM XapaKTEePUCTHKHU ¢ KodhdunuernToM nepegaun. | OIIK-2.V.1
30 3aza4yy aHanM3a ¥ CUHTE3a JIMHEHHOW LEnu. OIIK-1.3.1
OIIK-1.V.1
31 OcHoBbl cunTe3a nenei. Juddepennupyromue u OIIK-1.3.1
uHTerpupyronme nenu. [Ipumep. OIIK-1.V.1
32 OrnuuntenpHple  4epTbl  JUHEHHBIX W HenuHedHbix | OIIK-1.3.1

PaIUOTEXHUYECKUX LEMEH.




METsIX.

33 IIpumepsl HenWHEHHBIX 3neMeHTOB. Pexumbl  pabotsr | OITK-1.3.1
HEJIMHEHHBIX 3JIEMEHTOB.

34 AnmnpokcuManus XapaKTepUCTUK HeNUHEeWHbIX 3ieMeHToB | OIIK-1.V.1
CTETIEHHBIM ITOJINHOMOM.

35 Kycouno-nomanas anmpoKcuManus xapaktepuctuk | OIIK-1.VY.1
HEJIMHEHHBIX 3JIEMEHTOB.

36 3amavya rapMOHUYECKOTr0 aHanu3a Konebannii B HenuHenbix | OITK-1.V.1
nensix. MeToJ KpaTHbIX YIJIOB.

37 3amavya rapMOHUYECKOro aHanu3a Konebannii B HenmuHenbix | OITK-1.V.1
nersix. MeTon yriia OTCeuKH.

38 Bunst npeoOpa3oBanus criekTpoB Konebanuii B HenmuueiHbIx | OITK-1.3.1
LETsIX.

39 Henuneiinplii pe3oHaHcHbId ycwiurenb Ha OunomsipHom | OITK-1.3.1
TPaH3UCTOPE.

40 YMHOXUTENbh YaCTOTHL. OIIK-1.3.1

41 ABtoreneparopel. OO0mue mousTus. Knaccudukamus. | OITK-1.3.1
YcioBus CTAIMOHAPHOTO PekMMa padoTel Al

42 OnHokackaaHbl M AByXKackanubiii RC-aBToreneparop. OIIK-1.3.1

43 AMIUTUTYAHBIN MOAYJIATOP. OIIK-1.3.1

44 [TpuHIMn mocTpoeHus 4acToTHOTrO M (pasoBoro moayisitopa. | OINK-1.3.1

45 HerextupoBanue paguocurHaioB. AMIIUTY b quoansii | OITK-1.3.1
JETEKTOp.

46 [TpuHIMI YacTOTHOTO U (a30BOTO JETEKTUPOBAHMSL. OIIK-1.3.1

47 [IpeoOpa3oBaHre Y4acTOTHl PATUOCHTHAIOB B HenmHeHHBIX | OITK-1.VY.1

Bomnpocsr (3agaun) s 3aueta / aud . 3auera npencraBineHsl B Tadmuie 16.

Tabmmma 16 — Borrpocs! (3anaun) uist 3adeta / nudd. 3auera

Ne i/

[Tepeuens BonpocoB (3a7a4) A 3adera / audd. 3aueta

Kon
HWHAMKATOpa

Y4eOHBIM NJIAHOM HE MPEAYCMOTPEHO

[lepeuernb TeM Ui KypCOBOTO IPOSKTHPOBAHMS/BBINOIHEHHS KYPCOBOH pPabOTHI
npe/ICcTaBIeHbI B Tabmuie 17.
Tabnuna 17 — Ilepedenp TeM JJisi KypCOBOTO MPOSKTUPOBAHMUS/BBITIOJIHEHUS] KyPCOBOH pabOThI

[TpumepHBIii IepedeHb TeM sl KypCOBOTO IIPOEKTUPOBAHHS/ BHITIOTHEHUS

Ne /i .
KypCcoBOi paboThI
Y4eOHBIM IJIAHOM HE MPEyCMOTPEHO
Bonpockl s mpoBeneHHS TPOMEXKYTOYHOH aTTeCTallid B BHIC TECTUPOBAHHS

npencTaBieHsl B Tadnuie 18.

Tabauna 18 — [IpumepHsbIil mepedeHb BONPOCOB ISl TECTOB

Ne i/t

ITpuMmepHBIii nepedeHb BOIIPOCOB AJIs TECTOB

Kon
HHJIUKAaTOpa

He npeaycmoTpeno

[lepeueHb TeM KOHTPOJBHBIX PAabOT MO TUCLUILIMHE OOy4arouuxcs 3a04HOU (Hopmbl
00y4eHus1, Ipe/ICTaBIIeHbI B TabmuIe 19.

Tabmmma 19 — IlepedyeHbh KOHTPOJIBHBIX padOT

| Ne i/t |

[lepeueHb KOHTPOIBHBIX Pa0OT




| | He npenycMotpeHo

10.4. Metonuyeckue  MaTepuasbl,  ONpENEIIIOIIME  NPOLENYpPhl  OLEHUBaHUS
MH/IMKAaTOPOB, XapaKTepU3YIOUIMX JTambl (OPMUPOBaHMS KOMIETEHIMH, coJepxkarcs B
JIOKAJIbHBIX HOpMAaTUBHBIX aktax [VYAII, periaMeHTHpyrOIIMX MOPSOOK M MPOLERypy
NPOBEIEHHS TEKYIET0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTecTaluy 00ydaromuxcs
I'VAIL

11. Meroauueckre yKa3aHus Ui 00yYaromUXCsl 10 OCBOCHHIO JTUCITUTUIAHBI

11.1. Meronuueckie yka3zaHUS Ui OOYy4YalOUIMXCA IO OCBOCHHIO JIEKIHOHHOTO
Marepuaia .

Jucnunianna "PampoTeXHHYeCKHWe IeNH U CHUTHAIbl' SBIsAeTCS 0a30BOM JJIA BCEX
JUCLHUIUIMH PaAMOTEXHMYECKOTO IMKJIA M 3aKJIafbIBACT y CTYJIEHTOB OOIIME OCHOBBI [UIs
YCHEIIHOr0 OCBOEHMS MMOCIENYIOIUX AUCUUIUIMH HuKiaa. Kypc momkeH mate cTyleHTaMm siCHOE
NOHMMAHHUE TEOPETUUYECKUX OCHOB IIOCTPOCHMS PaJMO3JIEKTPOHHBIX CHCTEM Meperadyu
MH(POPMALIMU U OCHOBHBIX XapaKTEPUCTHUK HCIIOIb3yEMbIX B HUX CUTHAJIOB.

OcHOBHOE Ha3HauYeHHUE JIEKIMOHHOTO Marepuaja — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
rIy0OKOe U SICHOE U3JI0KeHUE yueOHoro Marepuana. HazHaueHne coBpeMeHHOM JIEKIIUU B paMKax
JUCHUTUIMHBL HE B TOM, 4YTOOBI TOJYYHTh BCIO WH(POPMANKIO 1O TEeME, a B OCBOCHHH
(dyHIaMEHTAIbHBIX MPOOJEeM JWUCUUIUIMHBI, METOJOB HAay4YHOTO TMO3HAHMs, HOBEUIINX
JOCTHXEHUH HAyYHOHW MbICIH. B yuyeOHOM mpoliecce JEKIUsl BBITOIHSAET METOA0JIOIHUYECKYIO,
OpraHu3alMOHHYI0 U MH(OpMaMOHHYI0 GYyHKIMU. JIekius packpblBaeT MOHATHHHBINA ammapar
KOHKPETHOM 00sacTu 3HaHMA, €€ HpoOJeMbl, AAaeT LEJIbHOE IMPEICTaBICHUE O AUCLUIUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C IPYIMMH JUCLUILIMHAMM.

Jlexuuss mpu3BaHa JaTh B3aWMOCBSI3aHHOE, JOKAa3aTEIbHOE U OTUETIIMBOE H3JI0KEHUE
UH(QOPMALMOHHOTO COJEpKAaHUS NUCHMIUIMHBL JIeKuus JocTuraer Ieiad, €eclid TOMHMO
cooOmuieHnst HPOPMAIUK, OHA BHITIOIHSAET PAa3BUBAIONIYIO (PYHKIIUIO, TO €CTh MO COJEPKAHUIO U
¢dopmMe OHa OpPHEHTHpPOBAaHA HE HAa MAMAThH, @ HA MBIIIICHHE 00ydJaeMbIX, IPU3BaHa HE TOJIBKO
MPEnoAHECTH WM 3HAHMSI, HO W HAYYHUTh HUX CAMOCTOSITEIbHO MBICIHUTh. OpraHu3zaluoHHAS
(GYHKIUS JTEKIUN JOCTUTAETCS IEPUOIMYHOCTHIO OCBOCHHSI yUeOHOT0 MaTepralia v yIpaBJIeHUEM
CaMOCTOSITENIbHON paboToli oOyuaromuxcs. JIEKTOp pEeKOMEHAyeT IuTepaTypy, oOpaiaeT
BHUMaHUE ciylIaTesel Ha TO, 4YTO HEOOXOIUMO U3Y4UTh U C YeM CONOCTaBUTh. [lomyueHHbIe B
XO0Jle JIEKIIMU BBIBOJBI W PE3YNbTAThl CIyKaT OCHOBOW MPH CaMOCTOSITENILHON MHpopadoTKe
PEKOMEHI0BAaHHOMN JIUTEPATYPHI.

B xome nexkuuum npenopasatenab OaeT COIEPXKATENbHBIM MaTepual JaHHOU
JUCLUIUINHBL, YCTaHABIMBAECT CBS3U C OPYIMMM IJUCLMILIMHAMM, 3HAKOMUT C COBPEMEHHBIM
COCTOSTHUEM KOHKPETHOMN 00JIACTH 3HAHUH, IOCTIIKEHUSIMH U pobiemMamu. PaboTast COBMECTHO ¢
npernojaBaTeieM, CTYAEHTHl 3HAKOMATCS C TEPMHUHOJIOTHEH, MPUHATHIMH 0003HaUYEHUSIMH,
UCIOJIb3yEMBIM MaTEMaTHUECKHUM aIlllapaToM U MOAXO0AaMHU, yYaTCsl CTABUTh 3a/1a4uy, IPUMEHSTh
METO/Ibl HAYYHOTO IMO3HAHUS, AHATTU3UPOBATh PE3YIbTATHI U J€JIaTh BHIBOIBI.

JIeKxMOHHBIN MaTepHall, IO CPABHEHHIO C MAaTEPUAIIOM, U3JI0KEHHBIM B OCHOBHOM
y4eOHOM InTEpaType 1Mo Kypcy, MOCTPOeH 0oJiee KOMIIAKTHO, C JOCTATOYHO MOJHBIM U3JI0KEHUEM
BCEX HEOOXOJMMBIX Pa3lesioB Kypca, HEOOXOIMMBIMH BBIBOJAMH, 000OIICHUSIMHA U TTPHUMEPAMHU.
OH paer cryAeHTaM IOHMMAaHHWE OCHOB, MPHUHIMIIOB IOCTPOCHHMS M HM3yUEHUS! yCTPOWCTB
palMO3NEKTPOHHBIX CHCTEM Iepetadyd HHGOpMalMM, OCHOBHBIE THUIIBI M XapaKTEPUCTUKU
IIPUMEHSEMBIX B HUX CUTHAJIOB U METOJIbI UCCIIEI0BaHUS.

[TnanupyemMble pe3yibTaThl IPU OCBOSHUH 00YUYaIOMKUMUCS JCKIIMOHHOTO MaTepuana;

— TOJY4YeHHE COBPEMEHHBIX, LIEIOCTHBIX, B3AUMOCBI3aHHBIX 3HAHHUH, yPOBEHb KOTOPBIX
OIIpEeEIAETCs 1IEIEBOM YCTAHOBKOM K KaXKI0N KOHKPETHOH TeME;

— IOJyYeHHE OIbITa TBOPUYECKON pabOTh COBMECTHO C IPETOIaBaTeleM;




— pa3BUTHE TPO(ECCHOHATBHO-IEIOBBIX  KadecTB, JIOOBM K HOpeaMery |
CaMOCTOSITEJIbHOTO TBOPUECKOT'O MBIIIEHUSI.

—  TOSIBIICHHE HEOOXOIMMOT0 HHTEpeca, HE0OXOIUMOTO JIJIsl CAMOCTOATENBHOM PabOTHI;

— IOJy4YeHHE 3HaHUU O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKU U TEXHUKU U O IPOrHO3E
UX Pa3BUTHUS HA ONMVDKANIINE TOBI;

— TOJy4YeHHE HABBIKOB METOAMYECKOH 00paboTkM MaTepuaia (BbLAEICHHE TJIaBHBIX
MBICJIEN M MOJOKEHHWI, CPAaBHEHHE Pa3JINYHBIX MOAXOAOB, MOJIYYEHHE KOHKPETHBIX BBIBOJIOB,
CpaBHEHHE MOJyYEHHBIX PE3yJIbTAaTOB);

— IOJlyYeHHE TOYHOTO MOHUMAHHS BCEX HEOOXOIUMBIX TEPMUHOB U MOHITHH.

CrpyKTypa mpefocTaBlieHus JIEKIIMOHHOTO MaTepuaa:

JIeKIIMOHHBIN MaTepyuall TOTOBUTCA MPENOIABATENIEM C YUETOM CIEAYIOMINX TOJT0KECHUI:

— [IlepBas nekuus sBigeTcss BBOAHOM, Ha Hell pgaercs oOmas XapaKTepUCTHKA
JUCLUIUINHEL, €€ LENH, 3aa4i, B3aUMOCBS3b C JPYTMMH AMCLUIUIMHAMU B paMKax IOATOTOBKU
10 HarnpasiieHu1o. [lepeuncisroTcs OCHOBHbIE pa3/ieibl JUCIUIUIMHBL U COOOIAIOTCS] BpEMEHHbBIE
paMku ans ux uzydeHus. [lpenonaBarenb 3HAKOMUT CTYJIEHTOB C OCHOBHOHM U TONOJIHUTEIBHON
JUTEPATYpPON MO TUCLUILINHE.

— OcHOBHOE cozep)KaHre MaTepualla MpeACcTaBIseTcs B MOCIEA0BaATEIbHOM, TOTHYECKH
CTPOMHOM M JOCTYITHOM JJIsl IOHUMAaHUS BUJIE H, B IIEJIOM, COOTBETCTBYET MOPSAAKY CJIECTOBAHUS
MaTepuaja B OCHOBHOH JINTEpaType.

— B KoHue KaxaoH JEeKUUH NEePEedMCIIOTCS OCHOBHBIE BOIIPOCHI, IOBTOPSIOTCA
OCHOBHBIE IOHATHSA U TOJIOKEHUS, KOTOPbIE U3Y4YaJIUCh HA JAHHOM JIEKUUH, U NPEJOCTaBIsIeTCs
BpEMSI 17151 BOIIPOCOB CTYJEHTOB.

— Ha 3aknrounTtenbHOHN JIEKIIMK TOJIBOASITCS UTOTH U3yUEHUS Kypca, TAI0TCSl BOMPOCHI U
PEKOMEHIALMU 110 IOATOTOBKE K IPOMEXYTOUHON aTTeCTallUu.

11.2. MeTtoau4eckue ykazaHus AJisi 00ydaronuxcs Mo y4acTHIO0 B CEMUHApax
He npenycMoTpeHO y4eOHBIM IIIaHOM
11.3. Meroauueckue yka3aHusi i OOydYalOMIMXCS IO MPOXOKIACHUIO MPAKTUYECKUX
3aHATHI
He npegycmoTpeHo y4eOHBIM TIIaHOM

11.4. Metoauueckue yka3aHus AJ1s 00y4yaroIuxcs 110 BBITOIHEHUIO Ja00paTOpHBIX paboT

B xopne BbinosHEeHUS 1a00paTOPHBIX paboT 00ydaroMiics T0JKEH YIiTyOUTh U 3aKpENUTh
3HaHUS, MPAKTUYECKHE HABBIKU, OBIIAJIETh COBPEMEHHON METOAUKON U TEXHUKOM HKCIIEpUMEHTa
B COOTBETCTBMHM C KBIM(UKAIMOHHONW XapaKTepUCTHUKOW oOyuaromierocs. BrimonHenne
71a00paTOPHBIX PabOT COCTOUT U3 IKCHEPUMEHTAIBHO-IIPAKTUYECKOM, pacueTHO-aHATUTHYECKOM
yacTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHeHne J1abopaTOpHBIX pabOT OO0yYaroIIMMCS SIBJISIETCS HEOTHhEMJIEMOW YacThiO
U3yYeHHs JUCLUUIUIMHBI, ONpEeAesieMOil yd4eOHbIM IUTAaHOM, M OTHOCHTCS K CpPEICTBaM,
00€ecreunBaOIINM PEIICHNE CIIEAYIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— I[pHOOpeTeHHE HaBBIKOB HCCIIEI0BAHUS MIPOLIECCOB, ABIEHUN 1 00BEKTOB, H3Y4aeMBbIX
B PaMKax JaHHOM JUCHUIUINHBL;

— 3aKpeIUIeHUe, pa3BUTHE W JAeTalu3alUsl TEOPETUYECKUX 3HAHMUU, IMOJYUYEHHBIX Ha
JIEKLHUSAX;

— I0Jly4yeHHE HOBOM MH(POPMALUU 110 U3y4aeMON AUCIUIIINHE;

— npuoOpeTeHne HaBBIKOB CAaMOCTOATEIBHON pabOTHI € JIaOOPaTOPHBIM 000y I0OBaHUEM
1 mpubopamu.

3aganue u TpeOOBaHMS K MPOBEICHUIO JIAOOPATOPHBIX paboT
B xoze 0CBOSHHMsI AUCIMIUIMHBI 00YUYAIOIIUMCsl HEOOXO0IMMO BBITIOIIHUTE U 3aLUTUTH BCE
naboparopHblie paboThI, IPEAYCMOTPEHHBIC PaboUeii MPOTrpaMMbl AUCIIUATIIINHEIL.




JlaGopaTtopHbie  pabOTBHl  BBITIOJHSIOTCS B CHEIMAIM3MPOBAHHOW  JIAOOPATOPUH
"PagnoTexHHUECKUX CUTHAJIOB M Henel" OpuraiaMmu CTyJIeHTOB 1Mo 2-3 4yenoBeka (ppoHTaIbHBIM
METO/IOM Ha CIIeIUANBbHBIX Ta00PaTOPHBIX CTEHAAX B MPUCYTCTBUU MPETOIaBaTelis Uik y4eOHo-
BCIIOMOTaTeILHOTO MEePCOHAA.

[Tepen BbIMONHEHHEM pabOT CTyJIEHTaAM HEOOXOJMMO MPOUTH MHCTPYKTAXK MO TEXHUKE
0€30MMacHOCTH, YCBOUTH €T0, PacIucaThes B XKypHaJe 1Mo TeXHUKe OezomacHocTr. O0yuaronuecs
nocJie 03HAKOMIICHHS C TIEbI0 U OCHOBHBIM COJICPYKAHUEM Pa0OThI IOJKHBI MTOJIYYUTh JOMYCK K
pabote u pa3pernieHue npermoaaBatens (WM yaeOHO-BCIIOMOTaTeIbHOTO IIEPCOHAIIA Ta00paTOpHH )
Ha BKJIIOYEHHE TPUOOPOB U Ja0OPATOPHBIX CTEHAOB M MPOBEACHUE SKCIIEPUMEHTAIBHON YacTu
padoTHI.

WHCTpYKIIMY 1O TOPSIKY BBHITIOTHEHHUS PadOT BBIIAIOTCS CTYACHTaM B JIA0OPATOPUH TIEpeT
BBITTOJTHEHHEM JIA00OPAaTOPHOH pabOTHI M CIAIOTCS TOCIIE €€ OKOHYAHUS.

[Tocne okoHuaHMsI pabOTHI CTYICHTHI JIOJIKHBI IPEAOCTABUTH MPETIOIaBATEII0 PE3YIIbTAThI
W3MEpEHUH, OJIMUCAaTh MPOTOKON U3MEPEHUH, MOCIE YeTO BBIKIIOYUTH JIA0OPATOPHBIN CTEH]| U
HU3MepuTenbHbie TpuOopHl. [IpenogaBaTens MpoBepseT MONHOTY U MPABUIBHOCTH BBITIOTHCHHS
paboThI M OTMEYAET BHITIOJTHEHHE B KypHAIle IPOBEACHUS T1a00paTOPHBIX padoT.

3amuTa 1a6OPaTOPHBIX pabOT MPOBOJIUTCS, KaK MpaBwilo, B yCTHOU ¢opme. [lepeueHn
HEKOTOPBIX HambOoJiee TUIMYHBIX BOMPOCOB W HEOOXOAMMas JIJsl MOATOTOBKM JIUTEpaTypa K
K101 1abopaTopHO paboTe MPUBOIUTCS B METOJMUECKUX yKa3aHHUAX, OJHAKO 00YJaIOIIMCS
HE CJIelyeT OTPaHNIUBATHCS TOIBKO ITUM TIEPEUHEM.

Crpykrypa u dhopMa oT4yeTa 0 1a60paTopHOi paboTe

OTUeT AOJDKEH MPEICTABIIATH COOOW 3aKOHYCHHBIN TOKYMEHT, COJIEPIKAIIUI 11e7Th Pa0OTHI,
CXeMy W KpaTKOe OINHUCaHHe IJa0opaTOpHOM YCTAaHOBKH, pa3leiibl, COJIEpKaHHUE KOTOPBIX
OTpaXKaroT CYTh BBHITTOJHEHHBIX 33/IaHUH, a TAK)KE BBIBOJIBI.

OT4er MOXKeT ObITh BBIIIOJIHEH B PYKONMHMCHOM BapWaHTe WM O(OpMIIEH ¢ MOMOIIBIO
KOMIIBIOTEPA U TIPECTaBIIeH B BHJIe pacniedyaTku. OTUeT MPUHUMAETCS TIPETo1aBaTeleM TOIBKO C
MPHUIIOKEHHBIM K HEMY TOANMMUCAHHBIM MIPETnoaBaTesieM IPOTOKOJIOM U3MEPEHUH.

Bonee moapoOHbIe METOIUYECKHE YKA3aHUSI MOKHO HAWTH B JIUTEpaType:

Panuorexnuueckue 1enu U curHainel. Teopus curHanoB. JINHeHbIE 1IeNH : METOANYECKUE
yKa3aHWs K BbIMIONHEHWIO JaboparopHeix pabor / C.-Iletep6. TOC. YH-T a’poOKOCM.
npubopoctpoerus ; coct. O. JI. Bampmesa. - CII6. : Usn-Bo I'VAIL, 2016. - 50 c. (mwudp
oubmmorexu 621.37 P 15)

PagnorexHuyeckue nenu W CUrHajbl. HenwHeiHbIe menu : METOAMYECKHE yKa3aHHs K
BBITIOJTHEHHIO J1abopaTopHbIX padot / C.-IletepO. roc. yH-T a3pOKOCM. MPUOOPOCTPOEHUS ; COCT.
O. JI. banprmesa. - CI16. : U3n-Bo I'YAIL 2019. - 66 ¢ (mmdp 6udbamorexu 621.372 P 15)

TpeboBanust kK ohopMIeHHIO 0TYeTa 0 JabopaTopHO paboTe

Otuer o naboparopHoil paboTe MO JUCHUILIUHE OQOPMIISIETCS B COOTBETCTBHU C
MpaBUJIaMU U CTaHAapTamMu, AercTByromumu B 'Y AL

OT4er MOXeT OBbITH BBIIIOJIHEH B PYKONHMCHOM BapWaHTe WM O(QOpMIIEH C MOMOIIBIO
KOMITBIOTEPA U TIPEJICTABJICH B BUJIE PACTICUATKH.

boinee moapoOHBIEe METOMYECKUE YKa3aHHI MOKHO HAWTH B IUTEpaType:

Papnorexnuueckue nenu u CUrHaibl. Teopus CUrHAIOB. JIMHEHHBIE LENH : METOAUYECKUE
yKa3aHWs K BHINOJNHEHWIO jaboparopHeix pador / C.-lletep0. roc. yH-T a’pOKOCM.
npubopoctpoenus ; coct. O. JI. banemmesa. - CII0. : Uzn-Bo I'VAIIL, 2016. - 50 c. (mmudp
6ubnuorexu 621.37 P 15)

Pannorexanueckre nenu U curHanbl. HennHelHbIe 1eNy : METOAUYECKUE YKazaHUs K
BBINOJTHEHHIO JTabopaTopHbIX padot / C.-Iletepd. roc. yH-T a3pOKOCM. TPUOOPOCTPOSHHS ; COCT.
0. JI. banermesa. - CII6. : U3n-Bo I'YAIL 2019. - 66 ¢ (mudp 6ubamorekn 621.372 P 15)

11.5. Metoguyeckne yKa3zaHus IS OOYYAOIIMXCS TI0 MPOXOXKISHHUIO KYypPCOBOTO
MPOEKTHPOBAHUS/BBITOTHEHUS KypCOBOM PabOTHI



He mpenycMoTpeHO y4eOHBIM TUTAHOM

11.6. MeTtoau4eckue yKazaHus JJisi OOyUYarONIUXCs IO MPOXOXKIACHUI0 CaMOCTOSTEILHOM
paboThI

B xone BBIMONHEHUS CaMOCTOSATENBFHON pabOThI, 00yJaIOUIHiiCsS BBHIIOIHIET padoTy Mo
3aJIaHUI0 ¥ TIPU METOIMUYECKOM PYKOBOJCTBE TperojaBarersi, Ho 0e3 ero HernocpeaCTBEHHOTO
y4acTusl.

B mporiecce BBIMOTHEHHS CaMOCTOSITENILHOW paboThI, y oOyuaromierocss (GhopMupyercs
1enecoo0pa3Hoe TIAHUPOBaHUE pad0vYero BpeMeHH, KOTOPOE TIO3BOJISIET UM Pa3BUBAThL YMEHUS U
HABBIKK B YCBOCHMHM W CHCTEMAaTH3allMd MPUOOpETaeMbIX 3HAHHUM, 00ECIEYMBACT BBICOKHMU
YPOBEHb YCIEBAEMOCTH B TMEpHOJ OOYYCHHs, IMOMOTracT IOJYYUTh HABBIKH ITOBBINICHHUS
Mpo(heCcCHOHATBLHOTO YPOBHSI.

Jlnst  BBITIOJTHEHUSI CaMOCTOSITENIFHOW paboOThl MperojaBaTeNeM BBIJACTCS 3ajJaHue
(Bompockl), U pekoMeHayemMas ydeOHasi IUTepaTypa, MOsSCHSIETCS pacloioKeHUE JIaHHBIX TeM B
00ImIeil cTpyKType AMCIMILINHBL. Bce HeoOXomumble pa3bsiCHEHHUS W PEKOMEHIAINU Jar0TCS
npernojaBarelieM B KOHCYJIBTAIIMOHHBIE YaChI MTPETIOAaBaTellsl.

— MeroauuecKUMU MaTepuaiaMd, HANPaBJSIIONIMMHA  CaMOCTOSITEIILHYIO — paboTy
00yYJarOIINXCs IBIIACTCS Y4COHO-METOAMYCSCKUN MaTepHall Mo JTUCIUILIHHE.

11.7. Meroauueckue yka3aHus i 00ydaromuxcs 1o NPOX0XkKACHUIO TEKYIIIET0 KOHTPOJIS
yCIIEBaEMOCTH.

Tekymnii KOHTPOJIb YCHEBAEMOCTHM MPEAyCMAaTPUBACT KOHTPOJb KayecTBa 3HAHHM
00yyYaromuxcs, OCyIECTBISIEMbIil B TEUCHHE CEMECTpPa C LEJIbI0 OLIEHUBAHUS X0J[a OCBOCHUS
JTUCIUTUTAHBI.
Texkymmii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISETCS NPENOJaBaTelIeM B COOTBETCTBHU C
«[lomoxxeHHEM O TEKyIIeM KOHTpOJIE YCIIEBAEMOCTH M MPOMEKYTOUYHOW AaTTeCTalluu
cryaenToB u actiupanToB [ 'Y ATl oOyuarommxcs 1o 00pa3oBaTeIbHBIM IPOrPaMMaM BBICIIIETO
oOpazoBaHus». @OPMBI ¥ METOMBI TPOBECHHUS KOHTPOJIS BHIOMPAIOTCS TPETOIaBaTesieM U
cooOmarorcss o0yyarolMMCsl Ha MEpBOM 3aHATUU. Pe3ynbTaThl TEKYLIEro KOHTPOJIS
yCIIeBaeMOCTH (B BUjie HAaOpaHHBIX 00yYaromUMKCs 0ajllIOB) YUUTHIBAIOTCS MPHU MPOBEICHUN
IPOMEKYTOYHON arTecTaluu. TeKkymMid KOHTPOJIb YCHEBAaEMOCTH OCYLIECTBISETCS, Kak
IpaBUIIO, B CepeinHEe M KOHIE yuyeOHoro cemectpa. OOydaromyecs, 3alUTUBIINE MEHee 3
7abopaTopHbIX pabOT 3a CceMecTp, MNPH YCIEIIHOM MPOXOXKACHUH MPOMEKYTOUHOU
artecTanuu B (opme 3k3aMmeHa wim auddepeHInpoBaHHOTO 3adeTa, HE MOTYT IOIYyYUTh
aTTECTAIMOHHYIO OIICHKY BBIIIE «XOPOIIO».

11.8. Meronuyeckue ykazaHus AJisi OOYYarOMIMXCS MO MPOXOXKICHUIO MPOMEKYTOUHOMN
aTTeCcTalllu.

[IpomexxyTouHast ~ arrecTauuss  OOydalOIIMXCs — NpeAyCMaTpUBaeT  OLIEHUBaHHE
IPOMEKYTOUHBIX U OKOHYATENbHBIX PE3yJbTaToB 00yueHHs Mo aucuuiuinHe. OHa BKIIOYAeT B
ceos:

— 9K3aMeH — (hopMa OICHKH 3HAHHH, TOTYYSHHBIX 00YJaOIIMMCS B IIPOIECCe H3YICHUS
BCEHl IMCIUIUIMHBI MU €€ YaCTH, HaBBIKOB CaMOCTOSTENFHON PadOThI, CHOCOOHOCTH TPUMEHSATh
WX JUIsI PEIIeHUs] TNPaKTHYECKUX 3adad. DK3aMeH, Kak MPaBWJIO, MPOBOAWUTCA B MEPUOJ
SK3aMEHAIIMOHHOW CECCHU W 3aBeplIaeTcs aTTEeCTAIlMOHHOW OLEHKOH «OTIMYHOY», «XOPOIIOY,
«YAOBIIETBOPUTEIILHOY, «HEYIOBICTBOPUTEIHLHOY.

[TpomexxyTouHast aTTecTalMs HPOBOAUTCA B cooTBeTcTBUU C «llonokeHuem o
TEKyIEM KOHTPOJIE YCIIEBAEMOCTH U NPOMEXKYTOYHOH aTTeCTallud CTYJEHTOB M acCIHUPAHTOB
'V AII, oOyuatomuxcs 1Mo 00pa3oBaTeIbHBIM MPOTrpaMMaM BBICIIIET0 00pa30BaHUI.
DK3aMeH NMPOBOJAUTCS, KaK MPaBUIIO, B (OPME YCTHBIX OTBETOB Ha BOMPOCHI IK3aMEHAIMOHHOTO
ounera.






JlucT BHEeceHUs: u3MEHEHUI B pabovyIo MPOrpaMMy ITUCIUTUINHBL
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