MMWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJEPALINUN
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Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a)
J011., K.().-M.H. S S 12.06.2023 B.B. JIoOanos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) ) (mozxmHcs, nata) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 14 » wona 2023 r, npotokon Ne 14

3aenyromuii kadempoit Ne 3

gt
JLT.H., TIpod. i 5 14.06.2023 A.B. Kombsuis1os

(yd4. cTeneHp, 3BaHUC) (moamuch, nara) (uHUIMANEI, hamMuIns)

OrtBerctBeHHbIN 32 OIT BO 12.03.02(02)
JOIL., K.T.H. e 22.06.2023 H.A. ['nazgxuit

JIOJDKHOCTb, Y4. CTCIICHb, 3BaHUE = HOJINUCH, 1aTa UHHULUAIBL, haMUIus
ya

3aMecTuTeNb JUpEeKTOpa HUHCTUTYTA Ne2 1o MeTondeckoit pabote

JIo1l., K.T.H., JOII. : ‘ z 22.06.2023 O.JI. bansiiesa

(ZOMKHOCTB, y4. CTEIICHb, 3BAaHKE) (moamuck, nara) (MHUIMATBI, HaMUIIHA)



AHHOTanus

Hucuunnuna «[IpukianHas onTHka» BXOAUT B 00pa30BaTEIbHYIO MPOTPAMMY BBHICILIETO
o0Opa3oBaHusl — IporpaMMy OakajaBpuaTa IO HAINpPaBICHHIO MOJITOTOBKHU / CHENHATbHOCTU
12.03.02 «OnroTexHuKa» HAMpPaBICHHOCTH «OMNTHKO-3JEKTPOHHBIC MPUOOPHI U KOMIUICKCHI.
Jucuumumna peanusyercs Kadeapoid «Ne3y.

JucuuniuHa HanejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEAYIOMIMX KOMIETEHIIUA:

[IK-1 «CnocobHOCTh K (DOPMHUPOBAHHUIO TEXHUYECKUX TpeOOBaHWMN M 3aaHUN Ha
MPOEKTUPOBAHUE U KOHCTPYHMPOBAHUE ONTUYECKUX U ONTHKO- AJIEKTPOHHBIX TMPUOOPOB,
KOMIUIEKCOB U UX COCTaBHBIX YacTE»;

[IK-2 «CrocoOHOCT, K MaTeMaTHYeCKOMY MOJICITUPOBAHUIO TPOIECCOB U OOBEKTOB
ONTOTEXHUKH M MX HCCIICOBAHHIO Ha 06a3e MpodecCHOHANbHBIX MAaKETOB aBTOMATU3UPOBAHHOTO
MPOEKTUPOBAHUS U CAMOCTOSITENILHO pa3padOTaHHBIX IPOrPAMMHBIX MPOAYKTOBY;

[1IK-3 «Crnoco0HOCTh K aHalU3y, pacueTy, MPOCKTHPOBAHUIO M KOHCTPYMPOBAHUIO B
COOTBETCTBUM C TEXHMYECKUM 3a/laHUEM THUIIOBBIX CHCTEM, MPUOOPOB, ONTOTEXHUKU Ha
CXEMOTEXHHUYECKOM U D3JIEMEHTHOM YpPOBHSIX, B TOM 4YHCJIE€ C HCIOJb30BAHUEM CHCTEM
ABTOMAaTU3UPOBAHHOTO MMPOEKTUPOBAHUS.

CopepxaHue TUCLHUIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C MPOEKTUPOBAHUEM,
pacyeToM THUIOBBIX ONTHYECKHX CHUCTEM, CHHTE30M THUIOBBIX 3JIEMEHTOB, KOMIIBIOTEPHBIM
IIPOEKTUPOBAHUEM ONTHKH.

[IpenogaBanuie AMCHMIUIMHBI TpeIycMaTpUBAaeT cienyromue ¢GopMbl OpraHU3aLUuU
y4eOHOTO0 Tpoliecca: JISKLIUH, JJAO0paToOpHbIe PadOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTa cTyAeHTa, KOHCYJIbTAaIlH, KypCOBOE MPOEKTUPOBAHUE.

IIporpaMMoil IHUCHUIIMHBI IPETYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0miasi TpyA0eMKOCTh OCBOSHHS JUCLHUILIMHBI COCTABISET 8 3a4eTHBIX €IUHUI], 288
4acoB.

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1.

[{enn npenogaBanusi TUCIUTUTAHBI

MOJIy4YCHHUEC CTYyACHTaAMH HGOGXOI[I/IMBIX 3HAHUM W HaBBIKOB B OOJACTH TEXHMKH M ONITHKHU

Ja3epoB;

-IIPCACTABIICHUC BO3MOKHOCTU CTYACHTAM pPa3sBUTb W HNPOACMOHCTPUPOBATL HABBIKM B
HCIIOJIB30BAHNHU, CO3JJaHUH, paCu€TaXx JIa3€PHBIX CUCTEM,;

-CO31aHUC

NOJIep)KUBAIOLIe  00pa3oBaTeIbHOM

TEXHUYCCKUX NUCILHIIINH.

1.2. JucourumHa

BXOAUT B

cocCTaB

Cpcabl 1MmpenoaaBaHusA JIsI  OCBOCHUA

yacTH, (QopMupyeMOH  y4aCTHUKAMHU

00pa3oBaTeNbHBIX OTHOIIIECHUH, 00pa30BaTEeIbHON MPOTrpaMMBbl BRICIIIETO 0Opa3oBaHUs (lajee —

OI1 BO).
1.3.

[lepeueHp mIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS M0 AUCHUIIINHE, COOTHECEHHBIX C

IUTaHUpYyeMbIMH pesynbratamu ocBoeHus OIT BO.
B pe3ynbrare M3ydeHUs AUCUUILUIMHBI OOYYArOIIMICS NOJDKEH 00JIafaTh CIEAYIOIUMU
KOMIETEHIMSIMU WM UX YacTIMHU. KOMIETEeHIIMM U MHIMKATOPHI UX JTOCTH)KEHUS IPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [epeyeHp KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHXKCHHS

Kareropus (rpymnna)

Kox u HaumenoBanme

KOIL 1 HAUMCHOBAHHUC MHAHUKATOPA JOCTUKCHUA

KOMIICTEHITHH KOMTIETEHITHH KOMIICTCHITHH
[1K-1.3.1 3HaTh TpeOOBaHUs, PEIbIBIIEMBIC K
[1K-1 Cioco6HOCTh K | pa3pabaTbiBa€MOl OMTOTEXHUKE, ONTUICCKUM U
(opMHpOBaHHUIO OIITUKO-3JIEKTPOHHBIM PUOOPaM M KOMILIEKCaM
TEXHUYECKUX [IK-1.Y.2 yMeTh aHaIU3UPOBATh U ONPEAEIAThH
TpeOoBaHUi 1 TpeOOBaHUS K TapaMeTpam, IpeabsBIsIEMbIEM K
3aJlaHU HA pa3zpabaThIBaEMOU ONTOTEXHUKE, ONTHYECKUM U
[IpodeccuonanbHble | MPOEKTUPOBAHUE U OIITHUKO-DJIEKTPOHHBIM MPUOOpaM M KOMILIEKCAM
KOMIIETEHIINH KOHCTPYHpPOBaHHUE C YYETOM M3BECTHBIX HKCIIEPUMEHTATIbHBIX U
ONTUYECKUX U TEOPETUIYECKUX PE3YIHTATOB
onTuKo- 31eKTpoHHbIX | [IK-1.B.1 BnageTs HaBbIKaMu ONpenesICHUs,
npubopoB, KOPPEKTHPOBKU U 000CHOBAHUS TEXHUYECKOTO
KOMIUIEKCOB U UX 3aJlaHUS B 4YaCTU MPOEKTHO-KOHCTPYKTOPCKHUX
COCTaBHBIX YacTen XapaKTePUCTHUK OJIOKOB U y3JIOB ONITHYECKUX H
OIITHUKO-JIEKTPOHHBIX MPHOOPOB
[MK-2 CrocoGHOCTH K
[1K-2.3.1 3HaTh pa3IuyHbIC YUCITCHHBIE METOIbI,
MaTeMaTUYECKOMY
B TOM YHUCJIC PEATM30BAHHBIC B TOTOBBIX
MOJICTTHPOBAHUIO
OMOIMOTEKaX IPH PEIICHUU KOHKPETHBIX
MPOLIECCOB U
ONITUYECKUX 3a/1a4
00BEKTOB
[TIK-2.VY.1 ymeTb pazpabaThiBaTh aIrOPUTMBI,
ONTOTEXHUKH U UX
pean30BBIBATH MATEMATUYECKUE U
UCCJICTOBAHHIO Ha
KOMITBIOTEPHBIE MOJIEIH JIsl MOAEINPOBAHNUS
[Tpodeccuonanpubie | 6aze .
ONITUYECKUX SIBIICHUH Ha SI3BIKE BBICOKOTO
KOMTIETEHITHH pohecCHOHATBEHBIX
YPOBHS C UCIOIb30BAaHUEM OOBEKTHO-
MaKeTOB 9
OPUEHTUPOBAHHBIX TEXHOJIOTUH
ABTOMATHU3UPOBAHHOTO
[TIK-2.VY.2 ymeTb pazpabaTeiBaTh OMOINOTEKU U
TpOCKTHPOBAHIA 1 TOITPOTPAMMBI (MaKpOCHI) JIJI pEIICHUS
CaMOCTOSITENILHO porp p P
Pa3IMYHBIX 3a/1a4 IPOESKTUPOBAHUS U
pa3paboTaHHBIX
KOHCTPYHPOBAHUS, HCCIEIOBAHUS U KOHTPOJIS
MPOrPaMMHBIX
ONTOTEXHUKH
POJYKTOB
IIK-3 Cnocobnocts k | I1K-3.3.1 3HaTh TUIIOBBIE CUCTEMBI U TPUOOPHI
[Tpodeccuonanbubie
aHaJIN3y, pacyeTy, ONTOTEXHUKU HA CXEMOTEXHUYECKOM U
KOMTIETEHITHH

IMPOCKTUPOBAHUIO 1

9JIEMEHTHOM YPOBHSX




KOHCTPYUPOBAHHIO B
COOTBETCTBUH C
TEXHUYECKUM
3a1aHUEM THUIIOBBIX
cucreM, IpuodopoB,
OIITOTCXHUKU HaA
CXEMOTEXHHYECKOM U
9JICMCHTHOM YPOBHSIX,
B TOM YHCJIC C
HUCIIOJIB30BAHUECM
cHCTEM
ABTOMATU3UPOBAHHOTI'O
POCKTHPOBAHUS

[TIK-3.VY.1 ymeTb onpenensats Gpuznyeckue
IIPUHLIMIIBI IEHCTBUS TUIIOBBIX CUCTEM U
pruOOPOB, ONTOTEXHUKU B COOTBETCTBHUH C
TEXHUYECKHMHU TPEOOBAHUSIMH C
HCIOJIb30BAHUEM TEOPETHUECKUX METO/IOB,
IIPOrPaMMHBIX CPEJICTB IPOEKTUPOBAHHUS U
KOHCTPYHPOBaHUS

[1K-3.VY.2 ymeTs pa3pabaTbIBaTh
(GyHKIIMOHATIBHBIE, CTPYKTYPHBIE CXEMBbI CUCTEM
Y TpUOOPOB ONTOTEXHUKU B COOTBETCTBHH C
TEXHUYECKUMH TPEOOBAHUSIMHU C
HCII0JIb30BAHUEM TEOPETUUECKUX METOJIOB,
MIPOrPaMMHBIX CPEJICTB IPOEKTUPOBAHUS U

KOHCTPYHPOBAHUS

[1K-3.B.1 BnageTh METOAMKAMU pacyeTa,
MOJIETIUPOBAHUS AEHUCTBUM, BU3yAJIU3aLIHH,
aHalM3a pe3ybTaTOB ONTHYECKUX AJIEMEHTOB U
CHCTEM C HCIIOJIb30BaHUEM
CHEIUATU3UPOBAHHOIO ITPOTPAMMHOTO
obOecreyeHus

2. Mecro pucuuniunsl B cTpykType Ol
JuctumniuuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJaIONTUMUCS
P U3YYCHUH CICAYIONINX JUCIUILTUH:
— ¢usnka
— MaTeMaTU4ECKUU aHaJu3
— ONTHYECKHE U3MEPEHUS
3HaHUd, TOMy4YEHHBbIE NPU HW3YUYEHUU MaTepuana JaHHOW JUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENIbHOE 3HAYCHUE, TAK M MOT'YT MCIOIh30BATHCS MPU U3YUCHUU APYTUX TUACIUTUIHH:
— ONTORJIEKTPOHHBIE TPUOOPHI U CUCTEMBI
— ONTHKA JIa3epoB

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 10 AUCHUTUTHHE (M paclpeeNieHIe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHBI

. TpynoeMKoCTh 10 cemecTpam
Bun yuebnol paboThl Bcero NG N7
1 2 3 4

Oowan mpyooemKkocma OUCUUNIUHDL, 3/ 788 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu 68 34 34
Ayoumopnuie 3auamus, BCEro yac. 102 51 51
B TOM YHCJIE:

nexumu (JI), (gac) 34 17 17

npaktudeckue/cemunapckue 3anarus  (113),

17 17

(gac)

naboparopusie padbotsl (JIP), (dac) 34 17 17

KypcoBoii mpoekT (padota) (KII, KP), (dac) 17 17

HK3aMeH, (4Jac) 72 36 36




CamocmosamenvHas paboma, Bcero (dac) 114 57 57

Buo npomesxcymounoit ammecmayuu: 3auer, OK3.
OK3.,

mudd. 3auer, sx3amed (3auer, Judd. 3aq, OK3.

DK %) OK3.

*x

IIpuMeuaHue: kaHIUOATCKUiA SK3aMEH

4. ConepxaHue JUCHUTUIUHBI
4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI 10 pa3fiesiaM U BUJAM 3aHATHIA.
Pa3nensl, TeMbl TUCHUTIINHBL U UX TPYAOEMKOCTh TIPUBEICHBI B TaOIUIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh

Pasiesnbl, TEMBI TUCIIUTITHHBI Jlexuan | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 6
Paspgen 1. 6 4 19
Paznen 2. 6 4 7 19
Paznen 3. 5 9 10 19
Uroro B cemectpe: 17 17 17 57
Cemectp 7
Pasnen 4. 6 19
Paznen 5. 6 9 19
Paznen 6. 5 8 19
Brimonuenue KypcoBoii paboTsl 17

Hroro B cemectpe: 17 17 17 57

Hroro 34 17 34 17 114

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCI B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOy4JaloIUMUCsA  OMNpEAENeHHBIX  TPYIOBBIX  (yHKUMHA,  CBSI3aHHBIX C  Oynyiei
npo¢eCcCHOHATBLHOMN 1eATENFHOCTBIO.

4.2. CopepxaHue pas3aeiioB U TEM JEKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aelioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Tabnuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep paznena \ Haszpanue u conepxkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Cemectp 6

OcHOBBI oTOMETPUHN

OcHOBHBIC OHCPICTUYCCKUC (bOTOMeTpI/I‘IeCKI/Ie BCJIMYHMHBI U CAHWHUIIBI

1 ux usMmepeHusi. OCHOBHbIE CBETOBBIE (HOTOMETPUUECKHUE BEIHYMHBI U

dhotomeTpun. DoTOMETPHI

TermoBoe n3nydyeHue
TemoBoe  u3nydyeHue.  OCHOBHBIE ~ CBOWMCTBA,  MOHSTHUA

eNUHUIBI MX u3MepeHus. [IpuHIUNBI BU3yadbHOH M OOBEKTHUBHOMN

2 XapaKTepUCTUKU. 3aKOHbI TeraoBoro usnydeHus. Popmyna Ilnanka.

[IpreMHHKH ONTUYECKOTO U3IIy4EHHUS

AGcomoTHO yepHoe Teno. Cepoe Teno. CeNeKTUBHO H3Tydalonye Tea.
HpI/IMeHeHI/Ie 3aKOHOB TCIIJIOBOT'O U3JTYyYCHUS. Onruueckas MMUPOMCETPUL.

®dororpaduueckas (oromerpus. DotolrnekTpuueckas (GoromeTpus.
Knaccupukanusi,  OCHOBHBIE  mapaMeTppl M XapaKTEPUCTUKU
MPUEMHUKOB  ONTHYECKOTO0  W3iydeHHs. TeIuioBble  NPHEMHUKH




ONTUYECKOTO  M3ITy4eHHsA. bBOIOMETpbl M THPOIICKTPUYECKUE
OPUEMHUKH. TemnoBble NPUEMHHUKH  ONTHYECKOTO  M3ITyYCHHMS.
TepMoaIeKTpUUECKHE M aKyCTOONTHYECKHUE TPUEMHHKH ONTHYECKOTO
u3ny4yeHus. [I[pueMHUKH ONTHYECKOro M3Iy4YeHUsI Ha OCHOBE BHEIIHETO
dbotorddexra. Bakyymubiii GorosnemenT. I[IpueMHUKH ONTHYECKOTO
U3IY4YCHUsT Ha OCHOBE BHEIIHEro (otodddexrta. DOTOINEKTPOHHBIN
YMHOXHTENb. [IpUEMHHUKH ONTHYECKOTO W3IYYCHHsS Ha OCHOBE

BHYTPEHHETO doroadekra. DOTOpPE3UCTOPHI. [Tpuemunku
ONTHYECKOTO M3JIYYCHHs Ha OCHOBE BHYTpeHHero ¢otodddexra.
doTtoanoanl
Cemectp 7

4 Hcrounnky u3inydeHus
Knaccupukanus HCTOUHMKOB ONTHYECKOrO U3inydeHus. JlasepHsle
UCTOYHUKHM  HU3JydeHUs.  VICTOUHMKM  TEIJIOBOIO  H3JIyYEHUS.
CBeTOOUOBI.

5 XapaKTepUCTUKHU CIIEKTPAIBbHBIX TPHOOPOB

CrnexTpasibHBIA TpUOOp: AWCHEPCHS W Ppa3peliarias CIoCOOHOCTb.
CrnekTpanbHbIi TpUOOpP: CBETOCHIA M OTHOCHUTEIBHOE OTBEpPCTHE.
[Ipu3meHHBIE cHieKTpajbHBIE TPUOOPHI. Jludpakuus cBera Ha HIBYX
mensax. Judppakumonnas pemerka. CrekTpaibHble TNPUOOPHI ¢

T paKIMOHHON PEIIeTKO. CrnexTpayibHbIC PUOOPHI c
IU(QpaKkIMOHHON pemeTkol. OnThyeckre CXeMbl MOHOXPOMAaTOPOB.
[Tpubopst c BOTHYTOM T (HPaKIIMOHHON peIIeTKOM.

Wutepdepenmonnsie npudopsl. busepkana @penens. bunpusma buite.
Wntepdepennss B IUIOCKONApasUIeNbHBIX —IacTuHKax. Ilomocsl
paBHoro HakioHa. Hurepdpepomerp Kamena. Hnrepdepomerp
Maiikenscona. Uarepdepomerp Penes. Martepdepomerp dadpu-Ilepo.
[Mnactuaka Jliommepa - [D'epke. Untepdepomerp Maxa-llennepa.
OcCHOBBI Dypbe-CIEeKTPOCKOIUH. [IpenmymiectBa dypbe-
ciekTpoMeTpoB. Bemrpeimn @emxera. Boiurpeim XKakuno. OcHOBHbIE
NOHATHS W ONPEACIICHUS TE€OMETPUYECKOM  ONTHKH.  3aKOHBI
reOMETpUYECKON onTuku. lIpenomneHue u OTpakeHHEe CBeTa Ha

chepuvyeckoil ~ TOBEPXHOCTH.  Pa3nmuuHble  THOBI  HMCKaKCHUH
I/1306pa)KeHI/IH B OIITUYCCKUX CUCTEMAX
6 OCHOBHBIE THIIBI ONITUYECKUX CUCTEM, XapaKTEPUCTUKH U
COOTHOLLIEHHUS.

OnTtuueckne cucTeMbl DieMeHTHas 0a3a ontuku. [lmacTuHbl, 3epkaia,
NpPU3MBI, KJIMHbSA, JUH3BI, Hec(pEepUdyecKue TIOBEPXHOCTH, PpPAaCTPHI,
(GhokoHBI, TpamaHbl, AUPpPaKIMOHHBIE 3JeMeHThI. OCHOBBI pacueTa |
MNPOCKTUPOBAHUA ONTUYCCKUX CHUCTCM. HGHI/I, 3aJa4yrd MW OTallbl
MIPOCKTUPOBAHUS, Ta0APUTHBIA PACUYeT TUIIOBBIX ONTHYECKHX CHUCTEM,
CHUHTC3 TUITOBLIX 3JICMCHTOB, KOMIIBIOTCPHOC MMPOCKTUPOBAHUC OIITUKH —
aHAIM3 ¥ KOMITBIOTEPHOE MOJICTUPOBAHUE ONTHYECKUX CHCTEM,
ONTUMM3AIINS, OIICHKA KA4eCTBA N300paKCHHsI.

4.3. Tlpaktuueckue (CEMHUHAPCKHUE) 3aHATHS
TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Ta6ymia 5 — [IpakTudeckue 3aHsITHS U UX TPYTOEMKOCTh

No
/
o

Dopmbl Tpynoemxk N3 Hux No
TeMbl MPaKTUYECKHUX .
e MPAKTUYECKUX OCTb, |IPAaKTHUYECKOH |paznena
3aHSATHHI (uac) HOATrOTOBKH, | OUCIIUII




(gac) JIMHBI
Cemectp 6
1 | OcHOBBI oTOMETPHUU Pemenne 3anau 4 4 1
2 | TeroBoe U3Iy4YeHHE Pemrenue 3agau 4 4 2
3 | [IpuemHuKu onruueckoro | Pemenne 3anau 4 4 3
U3ITy4eHUs
4 | IlpaBuna BBINIOJIHEHUS | Pelenue 3anau 5 5 3
yepTexKen u cxXeM
ONTUYECKUX JETaNEN
Bcero 17 17
4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI M KX TPYAOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HauMeHOBaH e 1a6opaTopHBbIX paGoT TpynoemMKocTh, | MPaKTUYECKOU | pa3zaena
/11 (uac) MMOJATOTOBKH, | JUCIIWII
(qac) JIUHBI
Cemectp 6
1 | [IpoBepka 3aKOHOB TEIJIOBOT'O U3JTy4EHUS 4 4 2
2 | Buemnuit porodpdexr 4 4 3
3 | Jludpakius nazepHOro u3aydeHus 3 3 3
4 | Ilonspusanyst J1a3epHOTO U3JIy4EHUs 3 3 3
5 | Omeitel CtoneToBa mo GotoddhexTy 3 3 2
Cemectp 7
1 | UaTepdepennust  cBera  (KOMITbIOTEpHAs 3 3 5
pabota)
2 | Jlndpaxnus cBeTa (KoMIbIOTepHas padboTa) 3 3 5
3 | Aucnepcus cBeta (KOMIbIOTEpHAs paboTa) 3 3 5
4 | bunpuzma Openens 4 4 6
5 | Konsna HeroTona 4 4 6
Bcero 34 34

4.5. KypcoBoe nmpoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI

ems xypcoBoii pabOTHI:

nIpeaACTaBJICHUE BO3MOXHOCTH CTYACHTAM pPa3sBUTh U

IPOJIEMOHCTPUPOBATh HABBIKM B HCIIOJIB30BAaHUM, CO3JaHMU, pacyueTax Ja3epHBIX CUCTEM;
BCOOTBETCTBUHM C WHIMBHIyaNbHBIM 33aJaHUEM MO KOHCTPYKTHBHBIM IapamerpaM (paauychl
KPUBHU3HBI MOBEPXHOCTEH R;, R, R3, TONIMHGI d; U d>, MAapKu CTEKOJI JIMH3) ONPEAETuTs f, [,
Sk, S’r, Sy, S’y CKIIEEHHOT0 00OBEKTHBA U €I0 KOMIIOHEHTOB.

YacoB npakTU4eCcKoil moaAroToBku: 17

[TpumepHbIe TeMBI 331aHUI Ha KypCOBYIO paboTy mpuBeneHs! B pazaene 10 PITI.

4.6. CamocrosrenbHas paboTa 00y4aronmxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh

Bcero,

Bun camocrosTensHO#M paboThI qac

Cewmecrtp 6, uac

Cemectp 7, uac




I 2 3 4
H3yuenne TeopeTHIECKOro MaTepuaa 28 14 14
muciruinael (TO)
Kypcosoe npoekruposanue (KIT, KP) 28 14 14
[ToaroToBka K TEKYyIIEMy KOHTPOJIIO 78 14 14
ycreBaemoctu (TKVY)
[ToaroToBka K MPOMEKYTOTHOM 30 15 15
arrectaruu (ITA)

Bcero: | 114 57 S7

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI

JUTSL CAMOCTOSITEITLHON PabOThI 00YUAIOIIUXCS TTO TUCIUTUIHHE (MOIYJTIO)
Y4eOHO-MeTOIMYEeCKHe MaTepuallbl sl CaMOCTOSITENbHONW paboThl OO0yJarolmuxcs yKa3aHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI

[lepedyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHU MpHUBeIeH B TabIuIe 8.
Ta6mmia 8— [lepeueHs meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Mudp

bubnuorpaduyeckas cepika / URL anpec

KomnnuaectBo
9K3EMIUIIPOB B
oubnmoreke
(kpome
AIIEKTPOHHBIX
IK3EMITISIPOB)

[621.373.826B 18]

Kotnukos E.H, Bapdonomees I'.A. Ontuka nazepos. CII0.:
I'VAIL 2007.

®O(5), TC(28)

[681.785.6(075)I1
79]

Kotnukos E.H, Bapdonomees I'.A., H.I1.JIaBpoBckasi,
A .H.Tponun, E.B.Xonunesa. IIpoextupoBanue,
M3rOTOBJICHHUE U HCCIIEI0OBAHNE MHTEPPEPEHIIMOHHBIX
nokpeituid. CI16.: TYAIL 2010.

®O(5), TC(15)

[621.373.826(075)3- | 3Bento O. [Ipunnumnst nazepos. CII6., Jlans, 2008 D0O(2), KIU3(2),
43] I'C(6), 'CY3(2)
[53(075)] CagenneB U.B. Kypc obmieit ¢pusuku: Yaebnoe mocodue B3 | ®O(4), 'C(94),
1. 2007. T.2. DnekrpudectBo u MaraeTu3Mm. Bomubl. Ontuka. | 'CU3(1)
[53(075) C12 CagenneB U.B. Kypc ¢usuku: Yue6Hoe nmocodue B 3.1. T.2. | ®O(2), 'C(98)
OnekrpuyectBo. Konebanus u BoiHbl. BoHOBas onTuka.
2008
[53(075) T76] Tpodumona T.U. Kypc duzuxu. 2007, d0O(3), 'C(27
[531 B&3] Hponos N.E. ®uzuka makpocucteM. OCHOBHBIC 3aKOHBI. dO(3), 'C(138),
2012. 'Cy3(1), 1 (30),
7. IlepeueHb 3NMEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « IHTepHeT»
[Tepeuenn ANEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(popMaMoHHO-
TEJIEeKOMMYHUKaIMOHHOW ceTn «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JUCIHUILIAHBI

npuBeseH B Tabnuue 9.
Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpCcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL anpec Haumenosanue




(http://lib.aanet.ru/) bubanorexa I'VAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusuka 2
http://Ims.guap.ru ®dusnka 3

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenp mporpaMMHOro OOECIEUYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUIUIUHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOTPaMMHOT0 OOeCTIeYeH S TIpeacTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyenb nporpaMMHOT0 00ECTIEYeHHUST

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. [lepeuenn WH(OPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3yEMBIX npu
OCYIIECTBIIEHUN 00Pa30BaTEIHLHOTO MPoIiecca Mo JUCIUILTAHE

[lepeuenp UCHOIB3yeMBIX HMH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IHIPEJCTaBIECH B
tabmuue 11.

Ta6mmma 11— [lepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotrpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbHOTO MpoIlecca Mo TUCIUIUINHE, TIPeCTaBleH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Howmep aynuropun
Ne /it HanmeHnoBaHME COCTaBHOM YaCTH MaTEPHATBHO-TEXHUYECKOM 0a3bl (pu
HE0OXOTMMOCTH)
1 JlekumoHHas aynuTopust
2 CrienmanusupoBaHHas jJadopatopus «ONTHKa 32-06, 31-04a
CnernmanusupoBanHas gabopatopus «KBanToBas Ouznkay» 32-03, 32-05

10. OueHouHble cpeAcTBa 15l IPOBEICHUS TPOMEKYTOUHOU aTTECTAIlUU
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUHOM aTTECTALUU
00ydJaronuxcs mo IMCIUILIMHE TTpUBeieH B Tabnuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTalluU

Bua npomexyToOuHOM aTTecTraiuu [lepedeHb OIIEHOYHBIX CPEICTB
DK3aMeH CnucoK BOIPOCOB K AK3aAMEHY
BrimonHenue KypcoBoii paboThI DKcriepTHasi OIIEHKAa Ha OCHOBE TPEOOBaHHM K
COJIEPKAHUIO KYpCOBOM paboThI 1o
JUCLHUTIINHE.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHSI C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIETEHIIMH O0y4YaloUMMUCs MpUMEHseTcs S-0ajuibHas IIKana OLUEHKU CPOpPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBbl  YHHMBEPCHTETa,  IpaBHIIa




HCIIOJIBb30BaHUA KOTOpOfI, YCTAaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

['VAIL

Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

5-OayuIbHAs IKaIa

XapakTeprcTrka ChopMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €TI0 U3J1aract;

— OMUpAasiCh Ha 3HAHUS OCHOBHOW W JOTIOJHHUTEIHHOW JIMTEPATypPHI,

«OTIINYHO) o
GATTCHO TECHO NPUBS3bIBAET YCBOCHHBIC HAYYHBIE MTOJIOKEHUS C MPAKTHYECKOU
JIeATETbHOCTHIO HAIPaBIICHUS;
— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOJIHO BJIAJICET CUCTEMOM ClIelMaIN3UPOBAHHBIX OHATHUH.
— oOyyaroluiicss TBEpI0 YCBOWIJI MPOTPaMMHBIA MaTepHal, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOMU
JUTEpaTypHl;
«ODOLLIOY — HE JIOIIYCKAET CYIIECTBEHHBIX HETOYHOCTEW;
p — YBS3BIBAET YCBOCHHBIE 3HAHUS C MPAKTUYECKOU JESITEIbHOCTHIO
«GAuTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ MTOJIOKEHHUS;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— BJIAJIEET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
MO CYIIECTBY M3JIaraeT €ro, OMHUpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKAeT HECYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;
«YHOBJIETBOPUTEIILHOY .
GAUTCHOY — UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM IPUMEHEHUHU 3HAHUI
HaIlpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHbIE MOJIOKEHHUS,
— 3aTpynHsieTcs B GOPMYJIUPOBAHUHU BBIBOJOB M 00OOIICHUH;
— YaCTHYHO BJIAJCET CUCTEMOM CIeLIMAIM3UPOBAHHBIX TOHSITHH.
— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
MaTepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKA W  HETOYHOCTH  IpHU
«HEYJIOBJICTBOPUTEIILHOY i
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUN;
«HE 3aYTCHO»

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHIS,
— He (OPMYIUPYET BBIBOJOB M 000OIIECHHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a1AHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmwmie 15.

Ta6muma 15 — Boripocs! (3amaun) 115 9K3aMeHa

Ne Kon
i [lepeuens BonpocoB (3a1au) AJs FK3aMEHa HHMKaTOpa
Cemectp 6
1 OcHoBHBIE 3HEpreTudeckre poromerpuyeckre Bennuunbl U eaunuisl | [1K-1.3.1
UX U3MEPEHUS.
) OcHOBHBIE CBETOBBIE (POTOMETPHUUECKHE BETUYMHBI U eauHunbl ux | [1K-1.Y.2
U3MEpEHUsL.
3 [TpuHIMIIBI BU3YaTIbHON U 00BEKTHUBHON poTOMeTpuu. POTOMETPHI. I1K-1.B.1
4 TernoBoe  m3nyuenue. OcHoBHBIE  cBoiicTBa, mnousatus U | [IK-2.3.1
XapaKTEPUCTHUKH.
5 3aKOHBI TETJIOBOTO U3JIyYEHHUS. IK-2.V.1
6 ®opwmyna [lnanka. [IK-2.V.2




AGcomoTHO YepHoe Teno. Cepoe Teno. CeNeKTHBHO H3IIyJaroliue

I1IK-3.3.1

7
Tena.
] [Ipumenenne  3akoHOB  TeruioBoro  u3nydeHus.  Ontuueckas | [IK-3.V.1
MUPOMETPHS.
9 dortorpaduueckas GoromeTpus. I1K-3.Y .2
10 dotosnekrpuueckas  poromerpusi. Knaccudukauums, ocHosusie | [1K-3.B.1
MapaMeTphl U XapaKTePUCTUKHU PUEMHUKOB ONTHYECKOTO U3JTy4YEHUs
1 TensoBele NPUEMHUKH ONTHYECKOrO u3nydeHus. bomomerper u | I1K-1.3.1
MUPOITEKTPUYECKUE TPUEMHUKH.
TemnoBsle IIPUEMHUKHU ontuueckoro | I1IK-1.V.2
12 | uznyuyenus. TepMOIIIEKTpUUECKUE M AKYCTOONTHYECKHE TMPUEMHHUKHU
ONTUYECKOTO M3ITyYCHHS.
13 IIpuemMHuMKM onrTHyeckoro u3iaydeHHss Ha ocHoBe BHemHero | [IK-1.B.1
dbotorddekra. BakyymHsbIil poTOIIEMEHT.
14 IIpuemMHMKH onTHYecKOro u3iaydeHHss Ha ocHoBe BHemHero | [1K-2.3.1
dhoTodrddexra. DOTOINTEKTPOHHBIN YMHOKHUTEIb.
15 IIpyeMHMKN ONTHYECKOTO W3JIydyeHUuss Ha ocHoBe BHyTpeHHero | [1IK-2.V.1
dhoTtorddexra. DOTOPE3UCTOPHI.
16 | TIPMEMHMKH ~ONTHYECKOTO M3Iy4CHHS HA OCHOBE BHYTPEHHETO IIK-2.V.2
botorddexra. DoTOTNOIBI.
Cemectp 7
1 Knaccugukanus HCTOUHUKOB ONTHYECKOT'O U3TYUYEHHUSI. I1K-1.3.1
2 JlazepHble ICTOUHUKH U3TYYCHUS. IK-1.V.2
3 Hctounnku TemioBoro uzinydeHus. CBETOIHOIbI. I[1IK-1.B.1
4 CrexTpasbHbIi prOOp: TUCHEepCHs U pa3periaonias CiocoOHOCTh I1K-2.3.1
5 CriekTpaJIbHBIN TPUOOP: CBETOCHIIA U OTHOCUTEIHHOE OTBEPCTHE. IIK-2.V.1
6 ITpu3MeHHBIE CIEKTpaJIbHBIE TPUOOPHI. [1K-2.Y .2
7 Hudpakuus cBera Ha AByx memsax. Judpakmmonnas pemerka. | [1K-3.3.1
CnekTpasbHble TPUOOPHI ¢ TUPPAKIIMOHHON PEIIeTKOM
8 Crnexrpanbable mpuOopsl ¢ nudpakmuonHoi pemerkon. Onruueckue | [TK-3.VY.1
cxeMbl MOHOXpomartopoB. [IpuGopsl ¢ BOrHyToil AudpakIMOHHON
pPELIETKOM.
9 Nurtepdepentimonnsie mpubopsl. busepkanma @Dpenens. bunpuszma | [TK-3.Y.2
buiie.
10 | Uatepdepennmss B ruiocKomapawieabHbiX IiactuHkax. [lomocer | TTIK-3.B.1
PaBHOTO HAKJIOHA.
11 | Uarepdepomerp Kamena. ITK-1.3.1
12 | UnTepdepomerp MaiikenabcoHa. I1K-1.Y.2
13 | Uarepdepomerp Penest. ITK-1.B.1
14 | Untepdepomerp Dabpu-Ilepo. [lnactunka Jlrommepa-I'epke I1K-2.3.1
15 | Uarepdepomerp Maxa-Ilennepa. IK-2.V.1
16 | OcHOBBI DypbE-CIEKTPCKOMUHU. I1K-2.V.2
17 | IlpeumymiectBa  @ypbe-cnektpomeTpoB.  Bemmrpsim — ®emxkera. | [1K-3.3.1
Berpeim JKakuHo.
18 | OCHOBHBIE OHATHUS U ONIPEAETIEHNSI TEOMETPUUECKON ONTHUKH. IIK-3.V.1
19 | 3akOHBI TEOMETPUYECKOUN ONTUKU I1K-3.V.2
20 | IIpenomieHue U OTpaXXKEHUE CBETa Ha c(hepuIecKOr TOBEPXHOCTH. I1K-3.B.1
21 | PaznuuHble TUITBI UCKKEHUN n300paxkeHust B onTudeckux cuctemax. | [1K-1.3.1

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npenctaBieHsl B Tadnuie 16.




Tabnuna 16 — Bonpocs! (3a1aun) nns 3adera / qudd. 3ayera

Kon

Ne i/t Ilepeuens Bompocos (3amay) st 3adera / nudd. 3adera
p p (3ana1) anpd WHMKATOpa

Y4eOHbBIM IJIAHOM HE IPEAYCMOTPEHO

[lepeuenp Tem [Uii KypCOBOTO TPOEKTHPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI
Mpe/ICTaBJICHBI B Tabymie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

[TprmepHBIii TepeueHb TeM ISl BHITOJHEHUSI KYpCOBOM paOOThI / BEIOJIHEHUS
KYpPCOBOT'O MPOEKTA

Ne i/t

Pacuer nmapakcuanbHBIX TAPAMETPOB IBYXJIMH30BOTO CKICCHHOTO O0OBEKTHBA

B cooTBeTcTBMM ¢ WHAWMBHAYaJbHBIM 3aJaHUEM 110 KOHCTPYKTHBHBIM MapaMeTpam
(pagmychl KpUBU3HBI MOBEPXHOCTEH R;, Ry, R3, TONIUHEL d; U d), MAPKU CTEKOJI JIMH3)
onpenenuts f, f, Sg, S'r, Sy, S’ CKIIEEHHOTO OOBEKTHBA U €r0 KOMIIOHEHTOB.

Bompocsl g1 mpoBeneHHMsT TPOMEXKYTOYHOW aTTeCTalli B BUJE TECTUPOBAHUS
npecTaBICHBI B Tabnuie 18.

Tabmuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

Kon

No ni/mt [IpumepHBIil epedeHb BOMPOCOB JIJIsl TECTOB
WHJUKaTOpa

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0muie 19.

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  MPOLEAYPbl  OLIEHUBAHMSA
UH/IMKATOPOB, XapaKTepU3YIOIIUX JTambl (OpPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIbHBIX HOpPMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSJOK U IHPOLERypY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus sl OOyJarOIIMXCSI IO OCBOCHHIO TUCITUTIIUHBI

11.1. Meronuueckue yKa3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa .

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHEe ydeOHoro martepuana. Ha3zHaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOJOB HAYyYHOTO TIIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydyHOW MBICTH. B ydeOHOM mporiecce JEeKIUsl BBIMOIHIET METOIOJOTHIECKYIO,
OpraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIUH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMHU JUCIUIUTMHAMH.

[Mnanaupyemsl pe3yabTaThl IPU OCBOCHUU 00YYAIOIIUMCS JICKITMOHHOTO MaTepuaa:

-MIOJIyYEHHE COBPEMEHHBIX, IE€JIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHWH, YPOBEHb KOTOPBIX
OIIPENIEIAETCS LEJIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TeME;

-TIOJIYYE€HHE OIbITa TBOPUYECKON PabOThI COBMECTHO C MIPEIO/IaBaTeIeM;




-pazBuTHE  MPO(EeCCHOHAIBHO—IEJIOBBIX  KauecTB, JIOOBM K  TOpeaMeTy |
CaMOCTOSITEIbBHOTO TBOPYECKOTO MBIIIIJICHUS.

-TIOSIBIIEHUE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENIbHOM pa0oThI,

-TIOJIy9€HHE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH M TEXHHKH U O MPOTHO3E
WX pa3BUTHUS HA OMVOKAMIITNE TOBI;

-HAyYUTCA METOAUYECKH O0OpadaThiBaTh MaTepuas (BBIACIATH TJIaBHBIE MBICIA U
MOJIOKEHUsS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATh WX B Pa3IMYHBIX
(bopMyITUPOBKax);

-MIOJTy4YeHHE TOYHOTO TTOHUMAaHUs BCEX HEOOXOIUMBIX TEPMHUHOB U MOHSATHUH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpALMEl  CIIAlIoB U
UCIIOJIb30BaHUEM pa3laTOYHOTO MaTepuajia MPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

11.2. Metonuueckne ykazaHus Il OOy4YalOMUXCS TO TMPOXOXKICHUIO MPAKTUYECKHX
3aHITHI

[IpakTUueckoe 3aHATHE SBJISCTCS OAHOW W3 OCHOBHBIX ()OpPM OpraHU3AIMH Y4eOHOTO
mporecca, 3aKII0Yaronasics B BHIOJIHEHUU 00YyJaOIIUMUCS MO PYKOBOJICTBOM MPETOAaBaTeNs
KOMITJIEKCa YYEOHBIX 3aJlaHWi C IIeJbI0 YCBOCHMS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JTUCITUTIAHBL, TPHOOPETEHUS] YMEHUN U HABBIKOB, OIIBITA TBOPUYECKON JAESITEILHOCTH.

[{enpr0 MPaKTUUECKOTO 3aHATHUS JUIsl 00YUYaIOMIErocs SIBISETCS IPUBUTHE O0YJarOIIeMCs
YMEHHI U HaBBIKOB MMPAKTUYECKOU IESITEIBHOCTH 110 U3y4aeMOW TUCUUILINHE.

[Tnanupyembie pe3yIbTaThl TP OCBOCHUH 00YYaIOIMIEMCs MPAKTHYECKUX 3aHATHN:

-3aKpeIuvieHrue, YriyOJlieHWe, pacllupeHre | JeTalu3alus 3HAHUW TPU PEIICHUN
KOHKPETHBIX 33]1a4;

-pa3BUTHE  T[O3HABATEIBHBIX  CIIOCOOHOCTEH,  CaMOCTOSTENHHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

-OBIIQJICHUE HOBBIMH METOJAAMH H METOAMKAMU W3YYCHUS KOHKPETHOH y4eOHOI
JMCITUTIIVHEL,

-BBIpaOOTKAa CHOCOOHOCTH JIOTUYECKOTO OCMBICIICHUS TMOJNYYEHHBIX 3HAHUN IS
BBITTOJTHECHHS 33 TaHMI;

-o0ecreueHrne PaMOHAIBHOTO COYETaHMS KOJUICKTUBHOW W WHIWBUIYyalTbHOU (Gopm
00ydeHwusI.

OyHKIUN IPAKTUYECKUX 3aHATUN:

-II03HaBaTEeIbHA,

-pa3BUBaloOLIas;

-BOCIIMTATEIbHAS.

[To xapakTepy BBIMOJHAEMBIX OOYYAIOMIUMCS 3aJaHUN IO MPAKTHUYECKUM 3aHSATUSM
MOApa3IeNA0TCA Ha:

-03HAKOMHUTEJIbHBIE, IPOBOAMMBIC C LIE€JIbIO 3aKPEIUICHUS U KOHKPETU3alUU U3y4E€HHOTO
TEOPETUYECKOTO MaTepHaa;

-aHAJTUTUYECKHE, CTaBSIIME CBOCH IIENIbI0 TONy4eHHEe HOBOW HMH(OpMAIMK Ha OCHOBE
(dbopMa30BaHHBIX METO/IOB;

-TBOPYECKHE, CBS3aHHBIE C MOJTYYCHHEM HOBOW MH(POPMAIMU IMYTEM CaMOCTOSITEIBHO
BBIOPAHHBIX TOJIX0JIOB K PEIICHUIO 3a/1a4.

@opMbl OpraHM3aldd NPAKTUYECKUX 3aHATUA ONPEJENSIOTCS B COOTBETCTBUU CO
crienupUIecKuMU OCOOCHHOCTSMH YYEOHOW IUCHUIUIMHBI M TeinsIMu oOydeHus. OHH MOTYT
MIPOBOJIUTHCS:

-B UHTEPAKTUBHOU (hopMe (peIeHNEe CUTYAIIMOHHBIX 3aJ1a4, 3aHATHS IO MOJICTUPOBAHHIO
peanbHBIX YCJIOBHM, JENOBbIE WIPbl, UTPOBOE MNPOECKTHUPOBAHWE, HWMUTAIIMOHHBIC 3aHITHS,
BBIC3/IHBIC 3aHATHUSA B OpraHu3anuu (MpeanpusTHs), AeiioBas ydeOHas HWrpa, poJieBas Urpa,
IICUXOJIOTMYECKUH TPEHUHT, KEIC, MO3IOBOM IITYpM, I'PYINIIOBbIE JTUCKYCCHH);



-B HE WHTEPAKTUBHOW (opme (BHINOTHEHHE YNPaKHEHUH, pEIIeHHe TUIOBBIX 3ajad,
pelIeHre CUTYallMOHHbBIX 33/1a4 U JIPYTroe).

MeTtonuka MpOBENEHUsT MPAKTUYECKOTO 3aHATUS MOXET OBITh Pa3IUYHOMN, MPU ITOM
BaYXHO JJOCTHKEHHE 0O0IIeH e JUCIUILTUHBL.

TpeOGoBaHMs K MPOBEACHUIO MPAKTUYECKUX 3aHATHIA

[TpakTryeckue 3aHATUS MPOBOAATCS B BHJE OOCYKIEHHS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYECKUMHU BOIPOCAMU, PACCMATPUBAEMBIMH B JICKIIMOHHOM KypCce U B BHJIC
pazbopa BOMPOCOB, KOTOPbIE MOTYT BOBHUKHYTh Y CTY/IEHTOB P OCBOEHUHU MaTepuaa.

11.3. Metoaudeckue yKazaHus IO MPOBEACHUIO MPAKTUYCCKUX 3aHATUN MPHUBEICHBI B
CIEAYIONMUX TOCOOuIX uMeroruxcs B omosmoreke ['YAII B HameuyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. OmnextpuuectBo. Marnern3sm. Ontuka. COopHuk 3amad. //M.W. KosaneHko,
H.IT.JIaBpoBckasi, H.H.JIutBunosa, E.B. PyrekoB. FO.H. Iapes, b.®.Iludpun, C.A. Hlepbak
2013. 80 c.

2. KBantoBas ¢usuka. Coopuuk 3anau //, .M Kosanenko, H.I1. JlaBpoBckas, H.H.
JlutBunosa, B.®. Opinos, I'.JI. [Inexotrkuna, B.K. Ilpununko, E.B. Pyrskos, FO.H. Ilapes, C.A
[epbak, 2004, 56¢.

3. KotmukoB E.H, Bapdonomeer I'.A., H.I1.JIaBpoBckas, A.H.Tporun, E.B.XonuHesa.
[IpoexTpoBaHue, M3rOTOBICHHE W HCCIEAOBaHUE HHTEpPEepeHUMOHHbIX MOKpbITHiA. CII6.:
['VAIL 2010.

Metoauueckue yka3aHusl JUis 0OydaroUIMXcsl MO BBIIOJIHEHUIO JabopaTopHbIX pador B
XO0JI€ BBINIOJHEHUS Ja0OpaTOpHBIX paboTa OOyYaromuics JODKEH YIIyOWTh W 3aKpEMHTh
3HAHUSI, IPAKTUYECKUE HABBIKH, OBJIAJETh COBPEMEHHON METOJMKON U TEXHUKOM 3KCIIEPUMEHTA
B COOTBETCTBHM C KBaJU(UKAIMOHHOW XapaKTEPUCTUKON oOydaromerocs. BeimomHeHue
71a060paTOPHBIX PabOT COCTOUT U3 IKCIEPUMEHTATBHO-TIPAKTUYECKOM, PACUETHO-aHATUTUICCKON
4acTe U KOHTPOJIbHBIX MEPONIPUSITHH.

Brimonnenue 51abopaTopHBIX paboOT OO0YYarOIUMCS SIBIISICTCSI HEOTHEMJIEMOM YacTbhio
U3YYEHUs [JUCUUIUIMHBI, OINpeAeNsieMoi y4eOHbIM IIJJAHOM M OTHOCHTCA K CpEICTBaM,
00eCTeynBarOIIUM PEIICHUE CIIeIYIOIUX OCHOBHBIX 3a/1a4 y 00y4aromerocs:

npuoOpeTeHne HaBBIKOB UCCIIEIOBAHUS MPOIECCOB, SBIEHUN U O0BEKTOB, U3y4aeMbIX B
pamMKax JaHHOM TUCIUTUINHEI;

3aKpeIyIieHHe, pa3BUTHE M JeTalu3alus TEOPETHUYECKUX 3HAHWUN, IMOITYYeHHBIX Ha
JCKIUSX;

MOJIy4eHHE HOBOM MH(POPMAIIUH 110 U3YyIaeMOM TUCIMILIUHE;

npruoOpeTeHne HaBBIKOB CaMOCTOSATENIBHOM paboThl ¢ 1abopaTopHbIM 000pYIOBAHUEM H
puOOpaMHu.

3ananue U TpeOOBaHUS K IPOBEACHUIO JIAOOPATOPHBIX padoT

B TteueHue cemecTtpa KakIbld CTYJIEHT B COOTBETCTBHH C pabodeil mporpamMmoi 1o
mucruruinie Dusnka JOMKEH BBHITIOTHUTH OMpeelieHHOe 4YHciio jabopaTopHbiXx pabor. Ha
KaXKAYI0 J1abopaTOpHYI0 padoTy IJIaHUPYETCs He MEHee JABYX 3aHSTHUH: OJHO || Ha BBINOJIHEHUE
U3MEPEHU, U OJTHO - Ha 3amuTy oTdera. OTUET MUIETCS HE BO BpeMs 3aHATHI, a J0Ma WU B
O6ubmuoreke.

B Hauane cemecTpa 10 Hayana 3aHATUN CTYICHT IOJDKEH ObITh MPOMHCTPYKTHPOBAH I10
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0opaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (PUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 00s3aTeNTbHO PACIIHCAThCS.

B naboparopuio CTYOeHTHl IODKEH MNPUXOAUTH TMOATOTOBIEHHBIMU K Ha3HAYE€HHOM
pabore. HeoOxoaumo 3apaHee MpOYUTATh OMUCAHWE PAbOTHI U TEOPETHUYECKHE CBEACHUS W3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType u
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOMS, BRIITyCKaeMbIe KadeIpoid.

BrimonHaTe paboTy CTyAEHTY pa3peniaercs, JHIb Mocie JA0MycKa, MOJIy4eHHOTO Mocie
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOKEH YOSIUTHCS, YTO CTYACHT MOHIUMACT:

KaKue SBJIICHUS OH OyJeT HaOJII0AaTh ¥ UCCIICIOBATh;



Kakas LeJb Iepe/] HUM MOCTaBIICHA;

KaKHUMU PUOOpamMH U KaK BEAYTCS U3MEPEHUS,

KaK clieAyeT IPOBOJUTh IKCIIEPUMEHT.

[ToryuenHsIi JoMycK K paboTe OTMEYaeTcs mpernoaaBaTesieM B )KypHale.

B mpomecce BbimosHeHUs J1a00OpaTOPHOW pPaOOTBI HYXKHO OO0S3aTENBHO 3arOJIHUTh
MIPOTOKOJ U3MEPEHUN. Y KaXKJ0T0 CTYJEeHTa TPOTOKOI U3MEPEHUIN JTOJKEH OBITh CBOM;

BEJICHHE OJHOIO IIPOTOKOJA HECKOJIBKUMHU CTYIAEHTAMH BMECTE€ HE JOIYCKaeTcCs.
[Iporokon Beaetcs Ha ymcte popmara A4. B mpoToKoIe TOKHO OBITh OTPAKEHO:

TOYHOE IIOJIHO€ Ha3BaHWE U HOMep JabopaTopHOW pabOTBI B COOTBETCTBUH C
METOIUYECKUM ITOCOOHEM;

dbamMuIHs, THUIUANBI CTYACHTAa U HOMEP TPYIIIIGI,

(dbamMuIMs U MHUIUAIIBI IPETIO1aBaTeNs;

TabJIMIIa TEXHUYECKUX XapaKTEPUCTUK M3MEPUTENLHBIX MPUOOPOB (Ha3BaHue mpuodopa,
pabounii 1uarasoH, 1eHa JASICHHs, KJIacC TOYHOCTH H JIp.);

napameTpbl YCTAHOBKH, HA HEW yKa3aHHBIE;

pe3yJIbTaThl U3MEPEHUI;

JlaTa ¥ MOJIUCH CTY/ACHTA.

Bce 3anucu JOJDKHBI BECTHUCH aBTOPYYKOMW, IIAPUKOBOW, KaNWUIAPHOW WIJIM TEJIEBOU
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIAlloM He JOIMYCKAaeTCs, KapaHIalloM MOXKHO
JUILIb YEePTUTH TAOIUIBI U rpaduku. BeaeHne «iepHOBUKOB MPOTOKOJIAy U MEPENHUChIBaHUE UX B
KOHIIE 3aHSATHUS HA4YUCTO HE PEKOMEHIYETCs; 3TO HEHY)KHas TpaTa BPEMEHM U BO3MOYKHOCTb
JOMYCTUTh OMIMOKY NMpHU nepenuchiBaHuu. CTapaTeabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHHN OTYETA.

[To oxoHUaHUU U3MEPEHUI MPOTOKOJ 00s3aTENBHO AA€TCSA Ha MOJANUCH MPENoaBaTeio.
be3 3Toil moanucu MpOTOKOJI CUYMUTAETCS HEACUCTBUTENBbHBIM. [loanuch CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IPOBEJICHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTes
03HAYaeT, YTO paboTa JCWCTBUTEIHHO BBINONHSIACH U yKAa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJTy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBIA COCTaBUII MPOTOKOJ.

ITo pesynbraTtam, 3a)UKCHPOBAHHBIM B IMPOTOKOJE HM3MEPEHHH, CTYICHT JOMa IMUIIET
OTYUEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3ammuTe oT4era MOTYT OBITH 3aJaHbI
ar00ble BOMPOCHI MO TEOPUM HM3Yy4aeMOro SIBJICHHMS U 10 IOJYyYEHHBIM pe3yibTaTam. 3a
MNPUHSTHIN OTYET MPErNoAaBaTelb BICTABISET CTYICHTY OLIEHKY M IOCJIE 3TOr0 COOOIIAeT HOMEP
Y Ha3BaHUE ClIeAYIoMIeH J1abopaTOpHOU pabOTHL.

Crpykrypa u popma oTdera o 1a00paTopHOM padboTe

OTtuer J0KEH COepKaTh CIEAYIOIIME Pa3elibl:

1. lens paboTHI.

Ona cdopmynupoBaHa B ONUCAaHUM J1A0OPATOpHOM pabOTHI, OTTyga €€ CleayeT
MEePEenncaTh.

2. Onucanue 1abopaTOPHON YCTAaHOBKHU.

Ornucanune yCTaHOBKH JOJKHO ObITh KpaTKuM. ClielyeT orpaHU4UThCs (PyHKIIMOHAIBHOM
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPUBOAWUTH BHELIHETO BHJA MPHUOOPOB.
Jlanee HeoOX0IMMO OIMKUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHUUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM 13 MPOTOKOJIA U3MEPEHUI.

3. PaGoune Gpopmyibl.

PaGounMu Ha3bIBAalOTCS TOJNBKO T (HOPMYJBI, IO KOTOPHIM HEMOCPEICTBEHHO
MIPOU3BOJIATCS BBIYUCICHUS UcCienyeMblX BenudyuH. Ciea B (hOpMyse JOMKHO CTOSTh TO, YTO
CJIeZlyeT ONpeAeINTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe Wi M3BecTHO. Bece nmpuBeneHHbIe
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BriBoa GpopMynt U IpOMEKYTOUHBIE BBIPRXKEHUS B 3TOM pasjielie MPUBOJUTH HE HY)KHO.
@opmynbl Ui BBIYUCICHUS TOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
Pe3yJIbTaTOB U3MEPEHUH B TOM pa3zeiie TOKE HE MPUBOAATCS.

4. Pe3ynbTaThl U3MEPEHUH U BHIYUCICHUM.



B srom pasnene ordera JOMKHBI OBITh NMPUBEIEHBI BCE M3MEPEHHBIC W BBIYHCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUIE HArMAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIATH JIMIITHHUE ACCATUYIHBIC paszpsabl (moapodHee 06 3ToM
noiaeT peusr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWi, BCE OHM JOJIKHBI OBITh
MPUBEJICHBI B 3TOM pa3JieJe.

5. Ilpumepsl BEIUMCICHUH.

B sToM pazgene ordera JAOMKHBI OBITH NMPUBEACHBI MOAPOOHBIC MPUMEPHI BHIYUCICHUN
Mo Kaxou paboueii ¢opmyne. He Hy)KHO MPUBOAUTH BCEX BBIYHMCICHUMN, BIIOJIHE JOCTATOYHO
OJIHOTO TIpUMepa MO KaXIoi dopMyinie. DTOT paszen HYXKeH IS TOTO, YTOObI MPernoaaBaTelio
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. Boluucienue norpemHocTen.

B »3TOoM pasnmene otuera OKHBI OBITH MpEACTaBIEHBI (OPMYINBI, IO KOTOPHIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
bopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIIy4ailHble MOTPEIIHOCTH U
MPEICTABJICHBI TPUMEPHI BHIYUCICHUM MO KaXK10M U3 HUX.

DTOT pa3en OT4eTa CaMbIi CIIOKHBIN 7151 CTYIeHTOB. [0 HeMy OosbIIIe BCEro BOIIPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTe 0ObIYHO OBIBaE€T HAmucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosmeM mnocoOuu
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIL CAMOE BAXKHOE MO ATOM T€M€ M W3JIOKUTh MaTepHuall Mo
BO3MOXXHOCTH TPOCTO.

7. I'pachuku u pucyHku.

HeGonpmue rpaduku U pUCYHKH pa3MeEIIalTcsl B TEKCTe, a Oospimme - popmata A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mOOOM cCily4ae OHU JOJDKHBI OBITh TOAMHMCAHBI U
POHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TeKCTe oTueTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAUYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOIKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPJAUHATHOUN ceTKu. MI3MepeHHbIe Ha ONbITE€ 3HAUYEHHUS MOMUCHIBAThH
Ha ocax He cieayer. Ha rpaguk o0s3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAIbHbIE TOUKU, U
MPOBOJIUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOM MM HECKOJBKUX TOYEK OTKJIAAbIBAIOTCS
CHUCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHU (ToIpoOHEee 00 ATOM MOMaeT
peub HUXKeE).

8. OKoHUaTeNbHbIE PE3ybTAaThl, UX 00CYKICHHE, BHIBOJIBI.

B osrom pasnmene ordera HYXHO TOJBECTH HUTOT TpojAelaHHOW paboTel. Cremyer
HaNyucaTh, KaKUe MOTY4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu u3MepeHus mpoBOAMINCH Pa3HBIMH METOJAMH, TO 00S3aTeIbHO HYKHO CPAaBHUTH
9TH pe3yJbTaThl M HX MOTPEIIHOCTH, CAENaTh 3aKIIOUYEeHHEe, KaKol MeToJ] Jydlle, TOYHee,
ynooHee.

Ecnu u3BecTHO TabauMyHOE 3HAUEHHWE M3MEPEHHOW BEIUYMHBI, TO HYXHO 0053aTelIbHO
CPaBHHUTH €T0 C MOJIYYCHHBIM Ha OTBITE 3HAYCHHEM M JaTh apryMEHTHPOBAHHOE 3aKI0YeHUE 00
UX COBIAJCHUU WM HECOBMAICHUU.

Ecnu B pabote 3HaueHHs OAHON M TOW K€ BEJIWYHMHBI MOITYYEHBI SKCIIEPUMEHTAIBHO H
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY>)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAaHHOE
3aKTI0YeHre 00 UX COBMAJACHUN WIIH HECOBIAICHUU.

B cnydae, korga Mexay CpaBHUBAaEMbIMH BEIMYMHAMU HMMEIOTCS HEIOMYyCTUMBbIE
pPacXoXKJIEHHUsI, TO HYKHO 00s3aT€ThbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHUE O
BO3MO>XKHBIX MPUYMHAX 3TOTO HECOBIACHHUS.

Ecnu B paboTe cTaBMIIOCH LENBIO POBEPUTH KAKOK-TO (PU3HUECKUIT 3aKOH UM U3YYUTh
SBJICHUE, TO B JAaHHOM pa3jieie HeoOXOIWMO OaThb OOOCHOBAHHBIM OTBET HAa MOCTABICHHBIN
BOIIPOC.

BbIBo JOMKEH COOTBETCTBOBATH 11€JIM PAOOTHI.

TpeboBanus k oopMIIEHHIO OTYETa O TaOOPaTOPHO padboTe



OTuet no 1abopaTtopHO paboTe MOKEH BBINMOJIHATHCS Ha JHucTax ¢opmara A4. 3amucu
Ha JIUCTaX BEAyTCs TOJIBKO C OJHOM cTOpoHBI. 1o Kpasim nucTa JopKHA OBITh OCTaBJIEHA PaMKa
HIMPUHON He MeHee 20 MM. DTy paMKy pUCOBaTh Ha JUCTAaX HE HYXHO, HO U 3acTylaTh 3a HEE HE
cienyer. B pamke B BepXHEM IMOJIe HYKHO JIMIIb IIOCTaBUTh HOMEp CTpPaHMIIBL.
[IpoHyMepoBaHHBIMH JOJDKHBI OBITH BCE JIMCTHI OTYETa, HAuMHAs ¢ TpeTbero. IlepBblif nucT —
TUTYJBHBIA U BTOPOU JIUCT — MPOTOKOJI U3MEPEHUH, HE HYMEPYIOTCS.

Otuer cnenyer nucath oT pyku. Ecium Bel ucnonb3yere 4yxue 3aroTOBKH, TO OyabTe
TOTOBBI OTBEYaTh 3a BCE «3aMMCTBOBAaHHBIE» OIIMOKH, KOTOPHIX ObiBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCS K (opMyiaM, KOTopble Bbl MOACMOTpenu y KOro-To, a He BBIBEIH CaMHU.
Jlyumie cnpocuts npenogaBatens. OH MOACKaXKET WJIM NPOBEPUT, MpPaBUILHO JU y Bac
HOJIyYUJIOCh.

TurynpHBI TUCT PabOTHl MOKET OBITh HAIMCAH OT PYKU WIIM HaleuyaTaH Ha IpPUHTEpe.
DneKTpOHHas BEpCHsl TUTYJIBHOTO JINCTa HaxoauTcs Ha caiite 'Y Alla.

Mertonndeckue yka3aHusi 10 BBINOJHEHHUIO JIaOOpPAaTOPHBIX padOT MpHUBEAEHBI B
CIEAYIOMMX Mocoouax umeromuxcs B Oubmmoreke I'YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:

1. BonnoBas onrtuka Jlaboparopusiii npaktukym //E.H. Kotnukos, N.II. KpekryHosa,
H.IT.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tponun 2013 68 ¢

2. KBanroBas ¢wusuka. Jlabopatopuslii npaktukym //I".A. Becanuesa, 1.1 KoBanenko,
H.IT. JIaBpoBckas, H.H. JIutBunosa, B.®. Opnos, B.K. [Ipununxo, C.I1.danees, E.B.XonuHena,
IO.H. Lapes, b.®. udpun, 2008, 80 c.

3. KotnmukoB E.H, Bapdonomeer I'.A., H.I1.JIaBposckas, A.H.Tporun, E.B.XonuHesa.
[IpoexTpoBaHue, W3rOTOBICHHE W HCCIEAOBaHUE HHTEpPEepeHIMOHHbIX MOKpbITHiA. CII6.:
['VAIL 2010.

11.4. Meroauueckue  ykasaHus  JUII  OOydYalOUIMXCA 1O  MPOXOXKICHHIO
CaMOCTOSITEIIbHOU PaObOThI

B Xoze BBINOIHEHUS CaMOCTOATENBHON PaboTh, 0OyJaIOUIMiCS BBIOIHIET paboTy IO
3aJJaHUI0 M TIPU METOJMUYECKOM PYKOBOJCTBE IpenojaBaTelis, HO 0e3 ero HenocpeACTBEHHOIO
y4acTusl.

Jnst oOyvaroruxcst Mo 3a04HOM ¢GopMe OOydUeHHs, CaMOCTOATENbHass paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIBbHYIO paboTy.

B mporecce BBITIOJHEHHS CaMOCTOSITEIBHOM PabOThI, y oOydaromierocs (GopMHpYeETCs
nesniecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHUS
U HaBbIKM B YCBOGHHMH M CHUCTEMATH3alUM NPUOOpETaeMbIX 3HAHWH, 00ECIeunBaeT BBICOKHH
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IOJyYUTh HABBIKM IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepuallaMH,  HANpaBJSIOMIMMU  CAaMOCTOSITENBHYIO — padoTy
00yJaronuxcs SBISIOTCS:

-y4eOHO-METOINYEeCKH MaTepHall M0 AUCIUILINHE;

-METOJIMYECKHE YKa3aHUsS IO BBIIOJHEHUIO KOHTPOJBHBIX PadoT (Juisi 00y4aromuxcs mo
3a049HOM (hopme oOyueHus).

11.5. Meroauueckue ykazaHusi Ui OOYyYarOMIUXCS MO MPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEIyCMaTpUBAaeT KOHTPOJIb KadyecTBa 3HAHUU
00y4aroIuXcsl, OCYLIECTBIAEMOIO B TEYEHHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOIa OCBOCHMS
JUCLUATIIINHBIL.

OcHOBHBIMHU (DaKTOpaMu TEKYLIETO KOHTPOJISI 3HAHUH OOYYarOLIUXCs SBISETCA YCTHBIM
ONpPOC Ha JIEKIMOHHBIX WIM NPAKTUYECKUX 3aHATUAX, 3allUTa JIAOOpPaTOPHBIX padoT.
CpencTBaMM  TEKyHIEro KOHTPOJs MOryT ObITh Oecenpl mpenojaBaTelss U CTYIEHTA,
KOHTPOJIbHBIE BOIIPOCHI U 3aJaHUS.



Pe3ynbTarhl TEKYyILIEro KOHTPOJIS YCIIEBAEMOCTH CIIy>KaT OCHOBOW IS IIPOMEXYTOYHOMU
aTTEeCTallUK: MOJYYEHHUs 3a4eTa WIM JONycKa K 3K3aMeHy Wiu AuddepeHInpoBaHHOMY 3a4eTy
1o y4eOHOM JUCHIUIUINHE.

B Teuenune cemectpa ans mOmycka K 3K3aMeHy MM TUGGEpEeHIUPOBAHHOMY 3a4eTy
CTYACHTY HEOOXOAUMO cIaTh He MeHee 75% 1abopaToOpHBIX U MPAKTUYECKUX PadoT.

11.6. Metonuueckne ykazaHus s OOYJArOIIMXCS M0 MPOXOXKICHUIO TPOMEKYTOUHON
aTTECTALlUH.

[Ipomexxyrounass  arrecranus — oOydaromuxcs  NPEAyCMaTpUBAET  OLICHUBaHUE
IPOMEXYTOUYHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceOst:

-3K3aMeH — (opMa OICHKH 3HaHWU, MOJYYEHHBIX OOYYaroIIMMCs B TPOLECCe H3yYCHHS
BCEH JAMCIUIUIMHBI WM €€ YacTH, HaBBIKOB CaMOCTOATENBHON pabOThl, CHOCOOHOCTH IPUMEHSTh
UX JUIsl pelIeHHs MpaKTUYEeCKMX 3aJad. OJK3aMeH, KaK IpPaBWJIO, IMPOBOJUTCS B IEPUOJ
9K3aMCHALIMOHHOM CECCHM M 3aBEPIIAETCS aTTCCTALMOHHOW OLEHKOM «OTIIMYHOY», «XOPOILO»,
«YZAOBIIETBOPUTEIBHOY», «HEYIOBJIETBOPUTEIBHO». JK3aMEH MOXKET IMPOXOAUTH B BUAE YCTHOIO
OIIpOCa UM TECTUPOBAHHUSA.



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne
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