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AHHOTaIUs

Hucuunnuna «[IpuknaaHas onTHKa» BXOAUT B 00pa30BaTEIbHYIO MPOTPAaMMY BBICIIETO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HANpPaBICHUIO TOATOTOBKM/ CHEIHATBLHOCTH
12.03.02 «OnroTexHuKa» HAMpaBICHHOCTH «OMNTHKO-3JEKTPOHHBIC MPUOOPHI U KOMILICKCHI.
Juctumumaa peanusyercs kadenpoit «Ne3y.

JlucuuniuHa HaleaeHa Ha GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

[IK-1 «CnocobHOCTh K (OPMHPOBAHMIO TEXHHUYECKUMX TpeOOBAaHUM W 3aJaHUil Ha
MPOEKTUPOBAHUE W KOHCTPYHPOBAHUE OINTUYECKHMX U ONTHUKO- JJIEKTPOHHBIX NPUOOPOB,
KOMILJIEKCOB M UX COCTABHBIX YacTeil»

[IK-2 «Croco6HOCTh K MaTeMaTUYeCKOMY MOJEIMPOBAHHUIO IPOLIECCOB U OOBEKTOB
ONTOTEXHUKH M MX UCCIEI0BaHHIO Ha 0a3ze MpohecCHOHATBHBIX AKETOB aBTOMAaTH3UPOBAHHOTO
MPOEKTUPOBAHUS U CAMOCTOSITENILHO pa3pad0TaHHBIX MPOTPAMMHBIX MPOJTYKTOB

[1IK-3 «Crnoco0HOCTh K aHaNu3y, pacyery, MPOEKTUPOBAHHIO M KOHCTPYUPOBAHHUIO B
COOTBETCTBUU C TEXHMYECKUM 3a/laHMEM THUIIOBBIX CHUCTEM, MPUOOPOB, ONTOTEXHHKU Ha
CXEMOTEXHUYECKOM U 3JEMEHTHOM YPOBHSX, B TOM YHCJIE C MCIOJIb30BAHUEM CHUCTEM
ABTOMATHU3UPOBAHHOTO MTPOESKTUPOBAHHUSI

Coneprkanre TUCHUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3aHHBIX C MPOCKTUPOBAHHEM,
pacueToM THIIOBBIX ONTHYECKHX CHUCTEM, CHHTE30M THIIOBBIX SJIEMEHTOB, KOMIIBIOTEPHBIM
MIPOCKTUPOBAHUEM OIITHUKH.

[IpenogaBanrie AMCHMIUIUHBI TpPEIyCMaTpUBAET CleAylomue (QOpMbl OpraHHU3aliH
y4eOHOTro mporecca: JEKINH, JJa00paTOpHbIe pabOThl, MPAKTUUECKHUE 3aHITHS, CAMOCTOSATEIbHAS
paboTa cTyneHTa, KOHCYIbTAlluU, KYpCOBOE IPOSKTHPOBAHHE.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOCHUS JHUCUUILIMHBI COCTABISCT 8 3a4eTHBIX enuHull, 288
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUILUINHE «PYCCKUH »



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

MMOJIY4CHHUEC CTyACHTaMU H€O6XOZ[I/IMBIX 3HAaHWM M HaBBIKOB B 00JACTH TEXHUKH M OIITHKH

J1a3epOoB,;

-IIPEJICTAaBICHUE BO3MOXKHOCTH CTYIEHTaM pa3BUTh M IPOJEMOHCTPUPOBATb HABBIKM B
UCIIOJIB30BAaHUH, CO3JaHUH, PACUETaX JIA3CPHBIX CUCTEM,

-CO31aHuC

MOJJICPKUBAIOIIEH  00pa3oBaTEIbHON

TCXHUYCCKUX NUCLHIIINH.

1.2. JucumrmiuHa

BXOAUT B

cocCTaB

Cpcabl nperoaaBaHusA I  OCBOCHUA

yactd, (QopMHpYeMOH  y4aCTHUKAMHU

0o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BhICIIET0 0O0pazoBaHus (ianee —

OI1 BO).

1.3. IlepeueHp ITaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLUILINHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHHs ITUCHMIUIMHBI OOyYaroOIIMics TOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU HJTH UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHXKCHHS
Kareropus (rpynna) | Kox u HaumenoBanue | Koa m HauMeHOBaHME MHIUMKATOPA JOCTUKEHUS
KOMIIETEHIIUH KOMIIETEHIIUU KOMIETEHIIMH
[1K-1.3.1 3Hath TpeOoBaHus, NPEAbIBISIEMbIE K
ITIK-1 Ciocob6HOCTh K | pa3pabaTbiBaeéMOl ONTOTEXHUKE, ONTHYCCKUM U
(OopMHUPOBAHHUIO OIITUKO-3JIEKTPOHHBIM IPUOOPaM M KOMIUIEKCaM
TEXHUYECKUX [1K-1.Y.2 ymeTb aHaIM3upoBaTh U ONpPENEITh
TpeOoBaHUM U TpeOOBaHUS K IapaMeTpaM, IPEIbsIBISEMbIEM K
3aJJaHUN Ha pa3pabaThIBa€MOil ONTOTEXHUKE, ONTUYECKUM U
[TpodeccuonanpHplie | MPOEKTUPOBAHUE U OIITUKO-3JIEKTPOHHBIM IPUOOPaM M KOMIUIEKCaM
KOMIIETEeHIIUH KOHCTPYUpPOBaHHE C YU4E€TOM U3BECTHBIX IKCIIEPUMEHTAIbHBIX U
ONTUYECKUX U TEOPETUUECKUX PE3YyIbTaTOB
onTuko- ekTpoHHbIX | [IK-1.B.1 BiageTs HaBbIKaMu OIpeesieHus,
puOopoB, KOPPEKTUPOBKU U 0OOCHOBAHUS TEXHUYECKOIO
KOMIUIEKCOB U UX 3a/laHUs B 4YaCTU IPOEKTHO-KOHCTPYKTOPCKUX
COCTaBHBIX YacTen XapaKTePUCTHUK OJIOKOB U y3JI0B ONTUYECKUX U
OIITUKO-3JIEKTPOHHBIX MPHOOPOB
ITK-2 CnocobHOCTH K
[1IK-2.3.1 3HaTh pa3nUyYHbIE YUCIEHHBIE METOIbI,
MaTEMaTHYECKOMY
B TOM YHCJIE€ PEaIN30BaHHbIE B TOTOBBIX
MOJIETTUPOBAHUIO
6uONMHMOTEKaxX MPH PeIIeHNH KOHKPETHBIX
IIPOLIECCOB U
ONTUYECKUX 3a/1a4
00BEKTOB
[1K-2.VY.1 ymeTs pa3pabarbIBaTh alropuTMBI,
ONTOTEXHUKH U UX
pean30BbIBaTh MaTEMATUYECKHE U
HCCJIEIOBAaHUIO HA
KOMIIBIOTEPHBIE MOJENIN I MOAETUPOBAHUS
[Tpodeccrnonanbuble | Oaze .
ONTUYECKUX SIBJICHUHN Ha S3bIKE BHICOKOTO
KOMIIETEHIIUU npodeccuoHaIbHbIX
YPOBHS C HCII0JIb30BaHNEM O0BEKTHO-
IIaKETOB o
OpPUEHTUPOBAHHBIX TEXHOJIOTUMI
ABTOMATHU3UPOBAHHOTO
[1K-2.VY.2 ymetsb pa3pabarbiBaTh OMOIHOTEKH U
NPOCKTHPOBARII H MOANPOTPaMMBbI (MaKpOCHhI) IJISl peLICHHS
CaMOCTOSITENIEHO porp P AL D
Pa3IMYHBIX 33]1a4 IPOEKTUPOBAHUS U
pa3paboTaHHBIX
KOHCTPYHPOBAHUS, UCCIEA0BAHUS U KOHTPOJIS
MIPOrPaMMHBIX
ONTOTEXHUKH
IIPOJYKTOB
ITK-3 Cnocobnocts k | I1IK-3.3.1 3HaTh TUIOBBIE CUCTEMBI U TPUOOPHI
[TpodeccronanbHbIe
aHaJIN3Y, pacyery, ONTOTEXHUKHU HAa CXEMOTEXHUYECKOM U
KOMIETEHIIUU

MMPOCKTUPOBAHNUIO

3JIEMEHTHOM YPOBHSX




KOHCTPYHUPOBAHHIO B
COOTBETCTBUHU C
TEXHUYCCKUM
3aJJaHUEM THUITOBBIX
cucreM, IpuoOpoB,
ONTOTEXHUKH Ha
CXEMOTEXHHYECKOM U
9JIEMEHTHOM YPOBHSIX,

[TIK-3.Y.1 ymeTb onpenensats Gpuznyeckue
MPUHIHUIIBI IEUCTBUSI TUTIOBBIX CUCTEM U
IpuOOpPOB, ONTOTEXHUKU B COOTBETCTBHHU C
TEXHUYECKUMHU TPEOOBAHUSIMU C
UCIOJIb30BAaHUEM TEOPETUUYECKUX METO/I0B,
MPOTPAMMHBIX CPEJCTB IPOCKTUPOBAHUS U
KOHCTPYMPOBAHHS

[IK-3.V.2 ymets pa3pabaTsiBaTh

B TOM YHCJIE C (YHKIIMOHATIbHBIE, CTPYKTYPHBIE CXEMBI CUCTEM

HCIIOJIB30BaHHUECM n HpI/IGOpOB OIITOTCXHUKH B COOTBETCTBHU C
CHCTEM TEXHUYCCKUMHU Tpe6OBaHI/I$IMI/I C
ABTOMATHU3UPOBAHHOI'O | UCIIOJIB30BAHUCM TCOPCTUICCKHUX MCTOZ 0B,
IMPOCKTUPOBAHUA IIPpOrpaMMHBIX CPEACTB IMIPOCKTUPOBAHUA U

KOHCTPYHPOBAHUS
[1K-3.B.1 Bnagerh METOAMKAMU pacyeTa,
MOJICTIMPOBaHUS ACHUCTBUM, BU3yAJIU3aLIHH,
aHaJIM3a Pe3yJIbTaTOB ONTUYECKHUX JIEMEHTOB U
CHCTEM C UCIIOJb30BaHUEM
CIEIUATU3UPOBAHHOTO TPOTrPAMMHOTO
obecreyeHus

2. Mecro nucuuruinHbL B cTpykType OI1
JucuunimHa MoxeT 6a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOUTUMUCS
MIPY U3YYECHUU CIEAYIOUUX AUCUUILIAH:
— ¢usnka
— MaTeMaTU4eCKUW aHau3
— OINTHUYECKHE U3MEPEHUs
3HaHuUs, MOJYYEHHbIE NPU HU3YyYEHUHM Marepuana JaHHOM JMCLMIUIMHBIL, MUMEKT Kak
CaMOCTOATEJIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YYEHUH IPYTUX JTUCIUILINH:
— ONTORJIEKTPOHHBIC MPUOOPHI U CUCTEMBI
— OMNTHKa JIa3epOB

3. OO0BEM ¥ TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHIIOB yueOHOU
paboTHI IO TUCIHUTUINHE (M pacIpeIe]ICHIE dTOW TPYIOSMKOCTH 0 CEMECTpaM) MPeCTaBIICHBI B
tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bun yae6HO# paboTh Bcero prﬂﬁfg[ KOCTh Mo Cehﬁ?paM
1 2 3 4
Oowan mpyooemKocmp oucyununbsl, 8/ 288 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaKmu4uecKkoil n0020mMoeKu 68 34 34
Ayoumopnule 3anamus, BCEro vac. 102 51 51
B TOM YHCIIE:
nexiuu (JI), (dac) 34 17 17
npakTuueckue/ceMunapckue 3ansatus (113), 17 17
(gac)
nabopaTtopubie padoTs (JIP), (uac) 34 17 17
KypcoBoii npoekT (pabota) (KII, KP), (gac) 17 17
IK3aMeH, (Jac) 72 36 36




CamocmosamenvHas paboma, Bcero (Jac) 114 57 57

Buo npomesxxcymounoit ammecmayuu’ 3auer, JK3.
9K3.,

madd. 3auger, sx3amen (3auer, udd. 3auq, OK3.

K3 ) OK3.

*x .
HpI/IMeanI/Ie . KaHJIUJIATCKUHU 3K3aMCH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIAM 3aHITHIA.
Paznensl, TeMBl JUCHUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TaOIUIIE 3.

Ta6ymmma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, UX TPYIOEMKOCTh

Pasnenbl, TEMbI AUCIUTLTHHBI Jlexwmn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 6
Paszpen 1. 6 4 19
Paspen 2. 6 4 7 19
Paznen 3. 5 9 10 19
HUroro B cemectpe: 17 17 17 57
Cemectp 7
Paznen 4. 6 19
Pasznen 5. 6 9 19
Paznen 6. 5 8 19
Boinonnenue kypcoBoii paboTbl 17

Hroro B cemectpe: 17 17 17 57

Utoro 34 17 34 17 114

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
OoOy4JarloIMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
PO ECCUOHAIBHON JEATETHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0uIE 4.

Ta6muia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

HOMep pas3aciia ‘ HazBanue u COJACPKaHUC Pa3CJIOB U TCM JICKIIMOHHBIX 3aHSATHH

Cemectp 6

OcHOBBI (hoTOMETPHH

OcHOBHBIE SHEPTCTUUCCKHUC (1)OTOMeTpI/I‘-I€CKI/IG BCJINYMHBI U CAWHUIIBI

1 HUX HU3MCPCHHH. OCHOBHBIC CBETOBEIC (I)OTOMeTpI/I‘IeCKI/Ie BCIIMYHUHBI U

dbotomerpun. PoTOMETPHI

TermtoBoe u3nydyeHue
TennoBoe  u3nyuenwe.  OCHOBHbIE  CBOMCTBA,  MOHSATHS

eAMHULIBI MX u3MepeHus. [IpuHUuNBl BHU3yanbHOW U OOBEKTUBHOMN

2 XapaKTEPUCTUKH. 3aKOHBI TEIUIOBOro wu3nydeHus. Popmyna Ilnanka.

HpI/IeMHI/IKI/I OIITUYCCKOTO U3TYUCHUA

AbcomtotHO yepHoe Teno. Cepoe Teno. CeleKTUBHO U3TyYarollye Tela.
HpI/IMeHeHI/Ie 3aKOHOB TCIIJIOBOT'O U3JTYUYCHUS. Onrtnueckas IMMUPOMETPUS.

dotorpadpuueckas ¢poromerpus. DoTornekTpuueckas (GoTomeTpus.
Knaccudukanus,  OCHOBHbIE  MHapaMeTpbl M XapaKTEPUCTHKHU
IIPUEMHHUKOB  ONTUYECKOTO  H3JIyueHUs. TerioBble NPUEMHHMKHU




ONTUYECKOTO  M3IyYeHHA. BOJIOMETpHl W MHPOIIEKTPHUECKUE
NpPUEMHUKH. TerioBble  NPUEMHUKH  ONTHUYECKOTO  H3Iy4YCHHS.
TepmoasieKTprUecKue W aKyCTOONTHYECKUE MPUEMHUKHA ONTHYECKOTO
u3ny4yeHus. [IpueMHUKH ONTHYECKOro M3IYYeHUs HA OCHOBE BHEIIHETrO
dborodrddexra. Bakyymubpiii dotodnemenT. IIprueMHUKH ONTHYECKOTO
U3IY4YeHUsT HAa OCHOBE BHEMIHEro (oroddderra. DOTOINEKTPOHHBIH
YMHOXUTENb. [IpUEeMHUKHA ONTHYECKOTO W3JIYYECHUS HA OCHOBE

BHYTPEHHETO doroapdexra. DOoTOpE3UCTOpPHI. [TpuemMHUKH
ONTUYECKOTO M3JIydeHHss Ha OCHOBE BHYTpEeHHero ¢orodgekra.
doTtoanoanl
Cemectp 7

4 Hcrounuku n3inydeHus
Knaccuukanuss HMCTOUHMKOB ONTHYECKOro u3iyueHus. JlaszepHele
UCTOYHUKH  M3JIy4eHUs.  VICTOYHMKHM  TEIJIOBOTO  M3ITy4YCHHS.
CBeTOONOBI.

S) XapaKTepUCTUKHU CIEKTPAIbHBIX MPHOOPOB

CrnekTpanbHblil mpuOOp: OUCHEpCcHs M pa3pellaromas CrnocoOHOCTb.
CrnektpanbHblii HpPUOOpP: CBETOCHMIA U OTHOCUTEIBHOE OTBEpPCTHE.
[Ipu3meHHble cnekTpaibHble Npubopbl. Judpakuus cBera Ha IBYX
mensax. Judpakunonnass pemerka. CHeKTpajgbHble NPUOOPBHI €

T paKIIUOHHON PELIETKO. CnexrpajibHble puOopbI c
TUGpakIUMOHHON pemeTkoil. OnThyeckue CXeMbl MOHOXPOMATOPOB.
[TpuGopsr c BOTHYTOM I paKImOHHOM pELIETKOM.

WuTepdepennmonnsie npubopsl. buzepkana @penens. bunpusma buite.
Wntepdepeniuss B IUIOCKONApalIeNIbHBIX — IUIacTUHKaX. [lomockl
paBHoro HakioHa. Hartepdepomerp Kamena. HMurepdepomerp
Maiikenbcona. arepdepomerp Penes. Matepdepomerp dadpu-Ilepo.
[Inactunka Jlrommepa - Tepke. Hurtepdepomerp Maxa-llenaepa.
OcHoBBI D ypbe-CIIEKTPOCKOINH. IIpenmymiecrsa Dypbe-
crekTpoMeTpoB. Bemrpeimn @emxera. Boiurpeim XKakuno. OcHoBHbIE
NOHATHSL W ONPEACICHUS TEeOMETPUYECKOW  ONTHKH.  3aKOHbI
reOMEeTpUYEeCKOrM onTuku. lIpemominenne u OTpakeHHE CBeTa Ha

cheprueckoil  MOBEPXHOCTH. Paznmuuynble  THnbl VCKaXXECHUU
M300paKeHUsI B ONTHYECKUX CHCTEMaX
6 OCHOBHBIE TUIIBI ONITUYECKUX CUCTEM, XapPAKTEPUCTUKHU U
COOTHOUICHHUS.

Ontuueckue cucreMbl DieMeHTHas 0a3a ontuku. [lnactunsl, 3epkana,
MPU3MBbI, KJIUHbS, JIMH3bI, HECPEpUUYECKHUE TOBEPXHOCTH, pPacTphl,
(OKOHBI, TpalaHbl, JUPpPaKUUOHHBIE >7MeMeHThl. OCHOBBI pacueTa M
MIPOCKTUPOBAHUS ONTHYECKMX cucteM.  llenm, 3agaum w  3r1amnsl
MPOEKTUPOBAHUSA, TaOAPUTHBIA pacyeT TUIIOBBIX ONTUYECKUX CUCTEM,
CUHTE3 TUIIOBBIX 3JIEMEHTOB, KOMIIBIOTEPHOE MPOEKTUPOBAHNE ONTUKH —
aHalIM3 M KOMIIBIOTEPHOE MOJEIMPOBAHUE ONTHYECKUX CHUCTEM,
ONTHMHU3AIINS, OIICHKA KaueCTBa N300paKeHHUs.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TA0JIHILIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTD

No
/
u|

Dopmsbl Tpynoemk N3 nux Ne
Tembl IPaKTUYECKUX .
B—— IIPAKTUYECKUX OCTb, |IIPAKTHYECKOH |pa3nena
3aHATUH (gac) MOATOTOBKH, | AMCIUI




(gac) JIUHBI
Cemectp 6
1 | OcHoBbI poTOMETPUN Pemenue 3anau 4 4 1
2 | TermoBoe u3ayueHue Pemenue 3amau 4 4 2
3 | lpuemHuku onruyeckoro | Pemenune 3anau 4 4 3
U3JTYYCHUS
4 | IlpaBuna BBINOJIHEHUS | Pemenne 3anau 5 5 3
yepTexen u cXeM
ONTHUYECKUX JETaNEN
Bcero 17 17
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHIA U KX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
U3 Hux Ne
Ne HanmenoBanue 1ab0paTopHbIX paboT TpynoemKocts, | MPakTHHECKOR | pasiena
/11 (gac) MOJATOTOBKH, | JUCITHII
(dac) JINHBI
Cemectp 6
1 | IIpoBepka 3aKOHOB TEIJIOBOTO U3ITyYEHUS 4 4 2
2 | Buemnuii potorddexr 4 4 3
3 | Audpaxius n1a3epHOro u3iydeHus 3 3 3
4 | Tonsipuzanus 1a3epHOTO U3ITyUCHHSI 3 3 3
5 | Omprtel CronieroBa no ¢potodddekty 3 3 2
Cemectp 7
1 | Uarepdepenuust  cBeta  (KOMIBIOTEpHAS 3 3 5
pabota)
2 | Audpakuus cBeta (KOMIbIOTEpHAs paboTa) 3 3 5
3 | Hucnepcus cBera (KOMITbIOTepHAs paboTa) 3 3 5
4 | bunpuzma @penens 4 4 6
5 | Konbnia HeroToHa 4 4 6
Bcero 34 34

4.5. KypcoBoe npoeKkTUupoBaHue/ BHIOTHEHUE KYPCOBOM PabOThI

lenp KypcoBoil pabOTHI:

OpeACTaBJICHUEC BO3MOKHOCTU CTYACHTAM DPAa3BUTb U

NPOJIEMOHCTPUPOBATh HABBIKM B HCIIOJB30BAaHWM, CO3JaHHUH, pacdyeTax Ja3epHBIX CHCTEM;
BCOOTBETCTBUU C WHIMBHIYaJIbHBIM 33JJaHHMEM TI0 KOHCTPYKTHBHBIM TapameTpam (paauychl
KPUBHU3HBI MOBepxHOCTEH R1, R2, R3, Tommuuel d1 u dz, Mmapku ctekon iauu3) onpenenuts f, f,
Sk, S’F’, SH, S’H’ CKIIEEHHOTO 00OBEKTHBA U €0 KOMIIOHEHTOB.

YacoB nmpakTUYECKO NOAroTOBKU: 17

[IpumepHbIe TeMBI 3a1aHUi HAa KypCOBYIO paboTy npuBeaeHs! B pazaene 10 PII/IL.

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Bunsl camoctosiTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0IULE 7.

Tabmuna 7 — Bunbel camocTosTenbHON pabOThI U €€ TPYA0EMKOCTh

Bcero,

Bunx camocrositensHOM paboTh yac

Cemectp 6, yac

Cemectp 7, uac




1 2 3 4
W3ydeHne TeopeTHIecKoro MmaTepuana 28 14 14
nucuuriHbl (TO)
KypcoBoe npoextupoanue (KII, KP) 28 14 14
[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKVY) 28 14 14
[ToaroroBka K MPOMEXKYTOUHOMH 30 15 15
arrectanuu (I1A)

Beero: | 114 57 57

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS

JUTISL CAMOCTOSTEIILHOM PabOThI 00YUAIONMIUXCS TT0 TUCIUIUIMHE (MOTYITIO)
Y4eOHO-METOIMUECKNE MaTePHAIbl JIJII CAMOCTOSITEIIbHON pabOThl OOYJArOIIMXCSl YKa3aHbI B

ma. 7-11.

6. HepequL MCYATHBIX W 3JICKTPOHHBIX y‘IC6HLIX U3TaHUN

[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YUEOHBIX M3/IaHUN TIpUBEICH B TabmuIle 8.
Tabnuna 8— [lepedeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUM

Mudp

bubnuorpaduyeckas ccoiika / URL ampec

KommmuectBo
9K3EMIUISIPOB B
OoubMoTeKe
(kpome
ANEKTPOHHBIX
9K3EMILISIPOB)

[621.373.826B 18]

Kornukos E.H, Bapdonomees I'.A. Ontuka nazepos. CII6.:
I'VAIIL 2007.

®O(5), I'C(28)

[681.785.6(075)I1
79]

Kotnukos E.H, Bapdonomees I'.A., H.I1.JIaBpoBckasi,
A.H.Tponun, E.B.Xonunesa. [IpoektupoBanue,
W3TOTOBJICHHE U UCCIIEJOBAaHHE HHTEPPEPEHIIUNOHHBIX
nokpsituii. CI16.: 'YAIIL 2010.

®0(5), TC(15)

[621.373.826(075)3-

3Bento O. [Ipunnune! nazepos. CII6., Jlans, 2008

®0(2), KJIU3(2),

43] I'C(6), 'CU3(2)
[53(075)] CasenbeB U.B. Kypc o6mieit pusuku: YueoHoe mocodue B 3 | ®O(4), 'C(94),
1. 2007. T.2. DnexktpudectBo u marHeTn3M. Bonuel. Ontuka. | TCU3(1)
[53(075) C12 CagenbeB U.B. Kypc dusuku: Yueonoe nocodue B 3.1. T.2. | ®O(2), I'C(98)
OnextpuuectBo. Konebanus u BonHbl. BonHoBas onTuka.
2008
[53(075) T76] Tpodumona T.U. Kypc busuku. 2007, ®0(3), I'C(27
[531 B83] Hponos N.E. ®uzuka makpocucteM. OCHOBHBIE 3aKOHBI. dO(3), I'C(138),
2012. I'CU3(1), II'(30),
7. TlepedyeHb HIEKTPOHHBIX 00OPA30BATEIBHBIX PECYPCOB
WH(OPMAIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITMOHHO-
TEJICeKOMMYHUKAIIMOHHONH ceTu «HTepHeT», HEOOXOIMMBIX MJII OCBOCHHS TUCIUILIAHBI

npuBeieH B Tabmuie 9.
[lepeueHb SIEKTPOHHBIX 00pa30BATENBHBIX PECYpcoB HHGOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh «HTepHeT»

Tabmuma 9

URL anpec

HaunmenoBauue




(http://lib.aanet.ru/) bubnmorexa ['YAII
http://lms.guap.ru ®dwusuka 1
http://lms.guap.ru dusnika 2
http://lms.guap.ru dusnka 3

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOJIOTHIM
8.1. [lepeyenbp mporpaMMHOTO 0OECHEUeHUs, HCIOJIB3YEeMOTO0 TMPH OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILIUHE.
[lepeuenp UCHOIB3yEMOI0 MPOrPAMMHOT0 O0ecrieueHus mpeacrasieH B Tadbuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 00€CIICUCHIS
No /it HanmenoBanmue

He npenycmorpeno

8.2. IlepeucHb HH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCIT0JIb3yEeMBIX pH
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO UCIUILTAHE

[lepeyeHb HCMONB3YeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne i/m HaumenoBanue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CocraB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Howmep aynuropun
Ne n/mt HaumeHoBaHMe cOCTaBHON YacTH MaTepUaIbHO-TEXHUYECKOH 0a3bl (pu
HE00X0JMMOCTH)
1 Jlek1iMOHHast ay TUTOpUS
2 CriermanmusupoBaHHas Jadopatopust «ONTHKa 32-06, 31-04a
3 CrenmanusupoBaHHas aboparopus «KanroBast Puznka» 32-03, 32-05

10. Onenounble cpeacTBa AJs MPOBEIEHHS IPOMEXKYTOUHOM aTTecTalu
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS TPOBEACHUS IPOMEKYTOYHON aTTeCTAI[UH
o0yyaroImuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTAIluN

By npomMeXyTOYHOM aTTecTalyu IlepeueHb OLICHOYHBIX CPENICTB
OK3aMeH CrnHcoK BONPOCOB K IK3aMEHY
Boinonnenue xypcoBoii paboThl OKcrepTHas OI[EHKa Ha OCHOBE TPeOOBaHUMN K
COJEPKAHUIO KypCcOBOI paboThI 1o
JUCITUILINHE.

10.2. B kadecTBe KpUTEpUEB OICHKH YpOBHSA C(HOpMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MpPUMEHseTcsl 5-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemecTpa MOXET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIIa



http://lib.aanet.ru/

HCIIOJIB30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(pOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUI

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEILHO U TPAMOTHO €T0 U3JIaracr;

— ONUpasiCh Ha 3HAHHUS OCHOBHOM U JOMOJHUTEIHHOW JIMTEpaTyphl,

«OTIIMYHO) o
GATTCHO TECHO IMPHUBA3BIBAET YCBOCHHBIEC HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMON CIICIIMAIM3UPOBAHHBIX MIOHITHA.
— 00y4Jarouuics TBEPI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO H
[0 CYUIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JUTEpaTyphl,
OO — HE JIOIYCKAET CYIIECTBEHHbBIX HETOUHOCTEN; y
— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JI€ATEIbHOCTHIO
«3a4TCHOY
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbIE MTOJIOKEHHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BIIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHH.
— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJbKO OCHOBHOMU
JUTEPATYpHI;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
GATTOHON — UCTIBITBIBACT 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
HaIlpaBJICHUS,
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B pOpMyITUPOBAHUHU BBIBOJIOB H 0000IIEHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATU3UPOBAHHBIX OHSATUMN.
— oOyyJaronuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOTO
MaTrepuana;
(HEYTIORIETRODHTEITHHO | JIOTYCKaeT  CYIIECTBEHHbIE  OIMUOKA U He.TO‘IHOCTI/I npu
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAINpPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHIA;
— HEe MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS,
— He (JOpMYJIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bompocsr (3agaun) asns sK3aMeHa mpecTaBiIeHbl B Tabiuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne Kon
[lepeuens BonpocoB (3a7au) A SK3aMeHa
/11 WHJIUKaToOpa
Cemectp 6
1 OcHoBHbIe 3HepreTuueckure poToMerpuueckue BennuuHbl ¥ eaununsl | [TK-1.3.1
UX U3MEPEHUS.
2 OcHoBHbIE CBeTOBbIE (OTOMETpUUYECKHE BeIMUMHbI M enuHuipl ux | [IK-1.Y.2
U3MEpEHUSL.
3 [TpuHIMIBI BU3yasibHOM M 00beKTUBHON oToMeTprun. DOTOMETPHI. IIK-1.B.1
4 TenmoBoe  u3nyuenwe. OcHOBHBIE — cBoiicTBa, moHsatua u | [1IK-2.3.1
XapaKTEPUCTHUKH.
5 3aKOHBI TETIOBOTO M3ITYYCHHUS. IK-2.¥.1
6 ®opmyna [Inanka. [1K-2.Y .2




7 AGcomoTHO YepHoe Tenmo. Cepoe Ttenmo. CenexktuBHO u3nydaromme | [TK-3.3.1
Tela.

8 [Ipumenenue  3akoHOB  TeruioBoro  u3nydeHus.  Ontuyeckas | [1K-3.V.1
IIUPOMETPHSL.

9 dortorpadudeckas GoromeTpus. I1K-3.Y.2

10 ®otoanekrpuueckas  poromerpusi. Knaccudukanums, ocnosusie | [1K-3.B.1
napaMeTpbl U XapaKTEPUCTUKU IPUEMHHUKOB ONITHYECKOr0 U3JyYEHHUs

11 TemoBele NpPHUEMHUKHM oONTHYECKOro usiyueHus. bomomerpsr u | [1IK-1.3.1
UPORJICKTPUYECKHE IPUEMHUKH.
TemnoBsle IIPUEMHUKH ontuueckoro | I[TK-1.V.2

12 | uznydenus. TepMossieKTpUueCKUe M aKyCTOONTHYECKHE IPHUEMHUKU
ONITUYECKOT0 U3JIy4YEHUSI.

13 IIpuemHuku onruyeckoro wu3nydeHus Ha ocHoBe BHemHero | [IK-1.B.1
dhotodrddekra. BakyymHbIi POTOIIEMEHT.

14 [IpyemMHMKH onrTuyeckoro W3iay4eHHs Ha ocHoBe BHemHero | [IK-2.3.1
dhoTtodrddexra. DOTOITEKTPOHHBIA YMHOKHUTEIIb.

15 [IpyeMHMKH ONTHYECKOTO U3JIydyeHUss Ha ocHoBe BHyTpeHHero | [IK-2.V.1
hoTodrddekra. DOTOPE3UCTOPHI.

16 [IpMeMHUKM ONTHYECKOTO M3IydeHMs Ha ocHoBe BHyTpennero | [IK-2.Y.2
dhoTodrddekra. DoToAUOIBI.

Cemectp 7

1 Knaccugukanus HCTOYHIKOB ONTHYECKOTO H3ITYUSHHSL. [1K-1.3.1

2 JlazepHble HICTOYHUKH U3IIYYCHUS. IIK-1.¥ .2

3 Wcrounnku tennoBoro uznyyeHus. CBETOIHOBI. TIK-1.B.1

4 CriekTpaibHbIi IpubOp: AUCIIEpCHsl U pa3pelaronas criocOOHOCTb [1K-2.3.1

5 CrekTpaibHbIi MpUOOpP: CBETOCKIIA U OTHOCUTENIEHOE OTBEPCTHE. [IK-2.V.1

6 [Tpu3MeHHbIEe CTIEKTPAIbHBIE TPUOOPBHI. [IK-2.V.2

7 Hudpakus cBerta Ha nByx memsax. Judpakmuonnas pemetka. | [TK-3.3.1
CriekTpanbHble NpUOOpHI ¢ TUPPAKIIMOHHON PEeIIeTKON

8 CnekTpanbHble TpUOOpsl ¢ T pakunoHHol pemerkoil. Ontuueckue | I[IK-3.V.1
CXeMbl MOHOXpomaTopoB. I[IpuGopsl ¢ BOrHyTroi aupaxiMmOHHON
pELIETKOM.

9 Wntepdepennonnsle npubopsl. buszepkana ®penens. bunpusma | I[1K-3.Y.2
buiie.

10 | Untepdepennuss B miockomapauienbHbIX IuacTuHkax. Ilormocsr | [IK-3.B.1
paBHOrO HAKJIOHA.

11 | UnTepdepomerp KameHna. I1K-1.3.1

12 | UaTepdepomerp MaiikenbcoHa. [IK-1.V.2

13 | Untepdepomerp Penes. I1K-1.B.1

14 | Unarepdepomerp Pabpu-Ilepo. [lnactunka Jlrommepa-I'epke [1K-2.3.1

15 | Untepdepomerp Maxa-Llennepa. IIK-2.V.1

16 | OcHOBBI PYypbe-CHEKTPCKOIHH. [1K-2.Y .2

17 | IlpeumymectBa  Dypbe-ciekrpomerpoB.  Boiurpeim — @emxera. | [1K-3.3.1
Bemrpeim JKakuHo.

18 | OcHOBHBIC IOHSATHS U OTIPENIEICHUS] TEOMETPUYECKON OTITHKH. [IK-3.V.1

19 | 3akoHBI reOMETPHUECKON ONTUKU [1K-3.Y.2

20 | [Ipenomienne u oTpakeHHE cBeTa Ha CEpUIECKON TTOBEPXHOCTH. I1K-3.B.1

21 | Paznuunble THIBI HCKaKeHUH n300paXkeHus B ontudeckux cuctemax. | [MIK-1.3.1

Bompocsr (3amaun) aiis 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.




Tabmuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3ayera

Kon

Ne i/t Ilepeuens Bompocos (3amay) s 3auera / nudd. 3adera
P p (3ana1) aupd UHMKATOpa

Y4eOHBIM IJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeMm [UIs KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHHS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHp TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepeueHb TeM ISl BHITOJIHEHUSI KYpPCOBOM paObOThI / BHITOTHEHUS
KYpCOBOT'O IPOEKTA

Ne i/t

Pacyer mapakcuaibHBIX TAPAMETPOB JIBYXIUH30BOTO CKICCHHOTO OOBEKTHBA

B cooTBercTBHMM ¢ WHAMBUAYaJTbHBIM 3aJaHUEM [0 KOHCTPYKTHBHBIM IapameTpam
(pamuycsl KpuBH3HBI TOBepxHOCTeH Ri, R2, R3, Tonmmmuer d1 u dz, Mapku cTeko: JIMH3)
ompenenuth f, f', S, S’k SH, S’H’ CKIIeeHHOTO 0OBEKTHBA U €r0 KOMIIOHCHTOB.

Bompocel s mpoBeneHuss TPOMEXKYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
MpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOIPOCOB JJIsI TECTOB

Kon

Ne ni/m [TpumepHBIii IepeueHb BOMPOCOB IS TECTOB
WHJUKAaTOpa

He npenycmoTpeno

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCUUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mn IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIME  TPOIEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOpPMUPOBAHMS KOMIIETEHLUH, COAep)Karcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpyOIIMX TOPSAOK M MPOLEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTaluy 00y4aroIluXxcs
I'VAIL

11. Meroauueckue ykazaHus JUIisi 00y4aroMIMUXCsl 10 OCBOCHUIO UCIUIITUHBI

11.1. MeTtoauueckue yka3zaHus Il OOY4YalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOIO
MaTepuaia .

OCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepHana — JIOTMYECKH CTPOWHOE, CUCTEMHOE,
riyOOKoe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune cOBpEMEHHOM JeKUuu B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIUIO MO TEME, a B OCBOECHUU
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IO3HaHMS, HOBEHUIIMX
JOCTHKEHUI HayyHOUM MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMH. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00sacTH 3HaHusA, €€ mpoOseMbl, JAAaeT IeIbHOE NPEACTaBIECHUE O AUCLUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMH.

[InaHupyeMbl pe3ynbTaThl IPU OCBOEHUU 00yYarOIIMMCS JIEKIIMOHHOTO MaTepuara:

-[I0JIy4EHHE COBPEMEHHBIX, LIEJOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUI, YPOBEHb KOTOPBIX
ONpENIENAETCS HEJIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

-[10JTy4Y€HHE OTIbITa TBOPUECKOI pabOThl COBMECTHO C IIPEIOJIaBaTeNeM;




-pazBuTHEe  TPO(ECCHOHATBHO—JEIOBLIX  KadecTB, JIIOOBM K  MpPeAMETy W
CaMOCTOSTEIIbHOTO TBOPYECKOTO MBIIIJICHUSI.

-TIOsIBJICHUE HEOOXOIMMOT0 HHTEpEeca, HEOOXOIUMOTO JIJIsl CAMOCTOSATEIBLHOM PaboThI;

-MIOJTyYeHUE 3HAHUK O COBPEMEHHOM YPOBHE Pa3BUTHSI HAYKH U TEXHUKH M O MPOTHO3E
WX Pa3BUTHUS HA OMVOKANUIITNE TOJIBI;

-HAYYUTCS METOAMYECKH oOpadaThiBaTh MaTepual (BBIACIATH TIJIABHBIE MBICTH |
MOJIOKEHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3JIMYHBIX
(bopMyITUPOBKax);

-MIOJTy4Y€HHUE TOYHOT'O MOHUMAHMS BCEX HEOOXOUMBIX TEPMUHOB U TOHSATH.

JIeKuMOHHBIA MaTepuall MOXKET COIMNPOBOXKIATHCSA JEMOHCTpalMed ClaiioB U
UCIIOJIb30BAaHMEM pa3laTOYHOTO MaTepuajga IPU MPOBEIACHUU KOPOTKUX AUCKYyCCHU 00
OCOOEHHOCTSX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

11.2. Meroauueckue yka3aHus Uil OOYYAIOUIMXCS MO MPOXOXKAECHUIO MPAKTUYECKUX
3aHATHI

[TpakTuyeckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (POPM OpraHu3alMMU Y4eOHOro
Ipolecca, 3aKJI0Yaroasicsl B BHIIOJHEHUN 00y4aloIMMUCS 1101 PyKOBOJICTBOM IIPEIOAaBaTENs]
KOMILJIEKCAa YYeOHbIX 3aJJaHUH C LEeNbI0 YCBOEHHMsS HAy4HO-TEOPETUYECKUX OCHOB Yy4eOHOU
JUCLIUILIMHBL, TPUOOPETEHUS! YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOH JE€ATEIbHOCTH.

[lenp0 NPaKTUYECKOTO 3aHATHUS JUIsl 00yUaroIIerocs sBJIseTCsl IPUBUTHE 00YYAIOLIEMCS
YMEHUI U HAaBBIKOB IIPAKTHYECKOU JIEATEIbHOCTH 110 U3y4aeMOU TUCIUILINHE.

[Tnanupyemsble pe3yabTaThl TP OCBOSHUH 00y4aroIeMcs IPAaKTUYECKUX 3aHATUI:

-3aKpeIJieHue, YIIyOJieHHWe, pAcIIMpeHue W JeTalu3alys 3HAaHUM 0pU  pelieHuu
KOHKPETHBIX 3a/1a4;

-pa3BUTHE  TIO3HABATEIBHBIX  CHOCOOHOCTEH,  CaMOCTOSITEIPHOCTH  MBIILICHHS,
TBOPUYECKOH aKTUBHOCTH;

-OBJIa/ICHHE HOBBIMH METOJaMHU U METOJMKAMHM M3Yy4YEHHUS] KOHKPETHOM yueOHOM
JUCLUIINHBL,

-BBIPa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICTICHHS TIOJNYYEHHBIX 3HAaHUH IS
BBITIOJIHEHMS 3a/1aHNN;

-o0ecreueHne palruoOHAIbHOTO COYETAHMs KOJUIEKTMBHOW W WHAMBHUAyaJIbHON (GopM
o0OyueHusl.

DyHKINUH MPAKTUYECKUX 3aHATHH:

-[I03HABaTEIbHAs,

-pa3BHBArOILAs;

-BOCIIUTATEINIbHAS.

[To xapakTepy BBIIOJHSEMBIX OOYyYaIOUIMMCS 33JaHUM IO MPAKTUYECKUM 3aHSATHIM
MOAPA3ACIIAOTCS Ha!

-03HAaKOMUTEJIBHBIE, IPOBOJAMMBIE C LEIBI0 3aKPEIJICHUS U KOHKPETH3alUU U3Y4EHHOTO
TEOPETUYECKOr0 MaTepuala;

-aHaJIMTUYECKHE, CTaBALIUME CBOEW LIETbIO IMOJyY€HHE HOBOM MH(pOpManuu Ha OCHOBE
(opManTn30BaHHbBIX METO/I0B;

-TBOpPUYECKHE, CBSI3aHHBIE C IMOJy4EHHEM HOBOM MH(OpPMAIMM IMYyTEM CaMOCTOSITEIbHO
BBIOPAHHBIX MOIXO0J0B K PELICHUIO 3a/1ay.

@opMBl OpPraHM3allMd NPAKTUYECKUX 3aHATHHA OINPENENSIOTCI B COOTBETCTBHUU CO
cnenr(uyeckuMU OCOOEHHOCTSIMHM Y4eOHOM TUCHMIUIMHBI U IensMu oOydeHus. OHU MOTYT
IIPOBOJIUTHCS:

-B UHTEPAaKTUBHON (hopMe (pelieHne CUTyallMoHHBIX 3a/1a4, 3aHATHS 110 MOJIETHPOBAHUIO
peaNbHBIX YCIIOBHM, JEJIOBBIE WIPBI, WIPOBOE IPOEKTUPOBAHWE, WUMHUTALMOHHBIE 3aHATHS,
BbI€3/IHBIC 3aHATUS B OpraHM3auuu (TMpeanpuaTus), neyoBas ydeOHas Urpa, pojeBas Hrpa,
NICUXOJIOTUYECKUI TPEHHUHT, KeiC, MO3TOBOM IITYPM, IPYIOBbIC TUCKYCCHH);



-B HE WHTEPAKTHBHOW (hopMe (BBIMOITHEHHE YMPAXKHEHHMA, PEIICHUE THUIIOBBIX 3aad,
pellieHre CUTYal[MOHHBIX 33/1a4 U APYToe).

MeTtouka MpOBENEHUsT MPAKTHYECKOTO 3aHATHUS MOXKET OBITh PA3IMYHOW, MPH ITOM
BaXHO JIOCTHKEHHE 001IeH 11e/Th AUCIUILITNHBIL.

TpeOGoBanwMsI K IPOBEACHHUIO MPAKTUYECKUX 3aHATHIA

[TpakTiyeckue 3aHATHS TPOBOASTCS B BHUIE OOCYKIEHHUS OCHOBHBIX THIIOB 3ajad,
CBSI3aHHBIX C TEOPETUYCCKUMHU BOIIPOCAMH, PACCMATPUBAEMBIMH B JICKIIMOHHOM Kypce M B BUJE
pa3bopa BOIPOCOB, KOTOPbIE MOT'YT BOBHUKHYTh y CTYJIEHTOB [P OCBOEHUH MaTepHalia.

11.3. Meroanueckre yka3zaHUs O MPOBEICHUIO MPAKTHYECKUX 3aHSATUU MPUBEICHBI B
CIEeIyIOIUX MocoOusx umeroumxcsa B Oubnuoreke ['YAII B HameyaTaHHOM M 3JIEKTPOHHOM
BUJIC:

1. DOmnekrpuuectBo. MarnernsMm. Ontuka. CoOopHuk 3amau. //M.W. KosaneHko,
H.IT.JIaBpoBckasi, H.H.JlutBunosa, E.B. Pyrekos. FO.H. [lapes, b.®.llludpun, C.A. lepdak
2013. 80 c.

2. KpanroBas ¢usuka. Coopuuk 3amau //, . Kosanenko, H.II. JlaBpoBckas, H.H.
JlutBunosa, B.®. Opinos, I'.JI. Ilnexorkuna, B.K. IIpununko, E.B. Pyrskos, }O.H. Ilapes, C.A
[epbak, 2004, S6¢.

3. KotimukoB E.H, Bapdonomeer I'.A., H.I1.JlaBpoBckas, A.H.Tpornun, E.B.XoHuHesa.
[IpoekTupoBaHue, W3TOTOBJICHHE W HCCIEIOBaHUE HHTEpPEpeHIHMOHHbIX MOKphITHi. CIIO.:
['VAIL 2010.

Metoanueckue ykazaHus JUisi 0OydaromIMXCsl 10 BBHIOJHEHUIO J1abopaTtopHbeix pador B
XO0Jle BBINOMHEHHUS J1a00paTOpHBIX paboTa OOydYaAIOIMIMKCA [OJKEH YIriayOHTh U 3aKpEruTh
3HAHMS, TPAKTUYCCKUE HABBIKH, OBJIAJIETh COBPEMEHHON METOJIMKON W TEXHUKOW IKCIIEPUMEHTA
B COOTBETCTBHHM C KBAIM(PUKAUOHHON XapaKTepUCTHKON oOydaromierocs. BrimonHenue
71a00paTOPHBIX PabOT COCTOUT U3 IKCHEPUMEHTAIBHO-IIPAKTUYECKOH, pacueTHO-aHAIUTUYECKOM
yacTel ¥ KOHTPOJIbHBIX MEPOIPUATHUH.

Brimonaenne 1abopaTopHBIX pabOT OO0YYArOIUMCS SIBIISIETCSI HEOTHEMIJIEMOW YacTbhIO
W3YYEHUS JUCUUIUIMHBI, OINpeAeNsieMoi y4eOHbIM IUIAaHOM M OTHOCUTCS K CpPEICTBaM,
o0OecreunBaroIIUM PEIIEHUE CIEAYIOIMX OCHOBHBIX 33/1a4 y 00y4aroIerocs:

NpUOOpEeTEeHNE HABBIKOB KCCIIEIOBAHUS MPOIECCOB, SBICHUI H OOBEKTOB, U3Y4aeMbIX B
pamMKax JTJaHHOW TUCIUTUINHEI,

3aKperyieHHe, pPa3BUTHE U JIeTANIMU3alMsl TEOPETHMUECKUX 3HAHMN, TONTYYSHHBIX Ha
JICKITUSX;

MOJy4YeHUEe HOBOM MH(POPMAINH 110 U3Y4aeMOU TUCITUTUINHE;

npuoOpeTeHne HABBIKOB CAMOCTOSITEIFHON paboThl ¢ 1abopaTOpHBIM 000pYJIOBaHUEM U
npubopamu.

3ananue ¥ TpeOOBaHuUs K IPOBEACHUIO J1a0OpaTOPHBIX paboT

B Teuenune cemecTpa KaKIblii CTYIEHT B COOTBETCTBHH C pabodeil mporpamMmoi mo
nucturuHe dusnka JODKEH BBIMOJHUTH OMPEISTICHHOE YHCIIO JiabopatopHbeix pador. Ha
KKIYIO JIaOopaTOpHYIO padoTy IJIaHUpPYyeTCsl He MEHee JABYX 3aHSITHM: 0JHO [| Ha BBINOJTHEHUE
U3MEpPEHU, U OJTHO - Ha 3aImuTy oTdera. OTUeT MUIIETCS HE BO BPEeMsl 3aHATHIA, a JoMa WU B
oubnuoreke.

B Hauane cemecTpa A0 Havaja 3aHATUN CTYAEHT JOJKEH ObITh MPOMHCTPYKTUPOBAH I10
TEXHHKE O€30MacHOCTH MPH MPOBEIECHUU IabOpaTopHbIX paboT mo ¢usuke. I[IpoxoxaeHue
MHCTPYKTaxka (pUKCUpyeTCsl B ClIeUaIbHOM KypHaJle; TaM HYKHO 0053aTeJIbHO paciucaThCs.

B nmaGopaTtopuio CTyAeHTBI JTOJKEH MPUXOJUTHh MOJATOTOBIEHHBIMH K Ha3HAYCHHOU
pabote. HeoOxonumo 3apaHee MpOYUTAaTh OMKMCAHHWE PAa0OTHI U TEOPETUUYECKUE CBEICHUS W3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0biBaiiTe O pEeKOMEHIOBAaHHOW IUTEpaType U
00s3aTeNnpHO MoyYuTe B OMOIMOTEKE Bce MOCcoOUsI, BhITycKaeMble Kadeapo.

BoimonHsaTe paboTy CTYAEHTY pa3peliaercs, JHIb MOce JA0MycKa, MOJIYyIeHHOTO TocTe
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens J0MKEH YOEIUTHCSA, UTO CTY/I€HT TOHUMAET:

KaKue sIBICHUs OH OyJeT HaOII0aaTh U UCCIIEI0BATh;



Kakas 11eJIb IIEpe]] HUM I10CTABJICHA;

KaKMMHU pUOOPaMU U KaK BEYTCS] U3MEPEHMUS;

KaK clieyeT POBOJIUTh IKCIIEPUMEHT.

[Tony4eHHsbIi qonmyck K paboTe 0OTMeuYaeTcs IpernoiaBaTesieM B KypHale.

B mpormecce BbimonHeHUs 71a00paTOPHONH pPAaOOTBI HYXKHO 0O0S3aTEIBHO 3aroJIHUTh
IPOTOKOJI U3MEPEHUM. Y KaKI0ro CTyIeHTa IPOTOKOJ U3MEPEHUH 10JIKEH ObITh CBOIA;

BEJICHUE OJHOI0 IIPOTOKOJA HECKOJIBKUMHU CTYAEHTAaMH BMECTE HE JOIYCKaeTCsl.
[TpoTtokous Beaercs Ha nucte Gpopmara A4. B mpoTokosie JOIKHO ObITh OTPAXKEHO:

TOYHOE IIOJJHO€ Ha3BaHWE M HOMep JabopaTOpHOH pabOThI B COOTBETCTBHH C
METOAMYECKHM [10cOOueM;

(bamMuus, THUIHMAJIBI CTYICHTa U HOMEP TPYIIIIbI;

(bamMuIus 1 MHULKMAIBI IPETOAABATES;

TabJIMIa TEXHUYECKUX XapaKTEPUCTUK M3MEPUTENbHBIX MPUOOPOB (Ha3BaHue mnpudopa,
pabouuil 1uanas3oH, LieHa JeJIeHUs, KJIAaCC TOYHOCTH U Jp.);

napaMeTpbl yCTAaHOBKU, HA HEW yKa3aHHBIE,

pe3yJIbTaThl U3MEPEHUM;

JlaTa U MOJIHUCH CTYACHTA.

Bee 3ammcn OJDKHBI BECTHCH aBTOPYYKOW, INIAPUKOBOM, KallMJUIAPHOW WM TEIEBOU
pyuko#. 3anuce HaOMIOJEHUI M JaHHBIX KapaHJAIIOM HE JONYyCKaeTcs, KapaHJalloM MOXHO
JMIIb YePTUTH TaOIULBI U Tpaduku. BeneHnne «uepHOBUKOB POTOKOJIA» U MEPENUChIBAHNE UX B
KOHIIE 3aHATHUS HAUYHUCTO HE PEKOMEHIYETCS; 3TO HEHY)KHas TpaTa BPEMEHM U BO3MOXHOCTh
JIONYCTUTh OIIMOKY MpH nepenuchiBaHuu. CTapaTesibHOCTh M aKKypaTHOCTh JIyYIlle MPOSBUTh
npu opopMIIeHNN OTYETA.

ITo okoHYaHUM M3MEPEHUI IPOTOKOJ 0053aTENBHO JAaeTCs Ha MOMKMCH MPENoAaBaTENo.
be3 3Toi moAnMCcH IPOTOKOJI CUUTAECTCS HENEHCTBUTENBHBIM. [I0ANNCE CTyeHTa B NPOTOKOJIE
0003HayaeT, 4ToO OH OTBEYAET 3a BCE IPOBEJIEHHBbIC M3MEPEHMs, a MOJIUCH IPEernojaBaTess
O3HayaeT, 4yTo paboTa NEHCTBUTENHHO BBHIMOJNHSIACH M YKa3aHHBIC 3HAYCHHS JCHCTBUTEIHHO
IIOJIy4Y€Hbl UMEHHO TE€M CTYIEHTOM, KOTOPBIA COCTaBHJI IIPOTOKOJ.

[To pesynbTaram, 3aMKCHPOBAHHBIM B MPOTOKOJIE M3MEPEHUH, CTYIEHT J0Ma IHIIET
OTYeT M 3allMIIaeT €ro Ha ciexyrooueM 3aHaTuu. llpu 3amure oTyera MOryT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUM H3Yy4aeMoOro SBJICHUS M IO IOJYYEHHBIM pe3ylbTaTaM. 3a
IPUHATBHINA OTYET MPEToiaBaTelb BBICTABIAET CTYACHTY OLIEHKY U MOCJe 3TOro coo0IaeT Homep
Y Ha3BaHUE CJeNyromIel 1adopaTopHOil paboTHI.

CrpykTypa u ¢popma oTueTa o 1abopaTopHOi paboTe

OT4er JOMKEH CONlepKaTh CIEYIOIINE pa3aebl:

1. Llenb paboThI.

OHa cdopmynupoBaHa B ONHCAHWH JIAOOPATOPHOM pabOTHl, OTTyda €€ CleayeT
NIEPETINCATh.

2. Onucanue 1a60paTOpHON YCTaHOBKHU.

Onucanue yCTaHOBKH JOJDKHO ObITh KpaTKUM. ClieyeT orpaHMYUThCs (QyHKIIMOHAIBHON
WIM 3JEKTPUYECKON cXxeMoW ycTaHOBKM. He Hy»XHO NPUBOAWUTH BHEIIHETO BHAa MPHUOOPOB.
Jlanee HEOOXOMMO ONMHUCATH SKCIIEPUMEHT U MEPEUUCIUTh U3MEpUTENbHbIE TPUOOPHI B TabHIIe
TEXHUUYECKUX XapaKTEPUCTUK, IEPEHECEHHOU U3 MTPOTOKOJIa U3MEPEHHH.

3. PaGouune GpopmyIbL.

PaGounmu Ha3bpIBaIOTCS TOJNBKO Te (OPMYNBI, MO KOTOPHIM HEMOCPEICTBEHHO
IPOM3BOJIATCS BHIUMCIICHUS MccaelyeMbIX BenuunH. CieBa B popMyle AODKHO CTOSATh TO, YTO
CJIeTyeT ONpeAeNuTh, CIipaBa - TO, YTO U3MEPSIIOCh B paboTe UM U3BECTHO. Bce mpuBeaeHHbIE
(bopMyIIbI TOJKHBI OBITH TIPOHYMEPOBAHBI.

BriBon opmyn U mpoMeKyTOUHbIE BBIPAXKEHHSI B 3TOM pa3jielie MPUBOAUTH HE HYKHO.
@opMynibl A7 BBIYMCICHHUS TIOTPEIIHOCTEH W TPOBENCHHMsS MaTeMaTHYecKoW o0paboTKu
pe3yJIbTaTOB U3MEPEHUN B ITOM pa3jieiie TOXKe He MPUBOJIATCS.

4. Pe3ynbTaThl N3BMEPEHUM U BHIYUCIICHUI.



B »TOM paznene ordyera AOMKHBI OBITH NMPHBEICHBI BCE M3MEPEHHBIE M BBIYMCIICHHBIC
pe3ynbTatel. [0 BO3MOXKHOCTH, MX HYKHO MpPEACTaBIATh B BHJEC HAMIAIHBIX Tabmuu. B
NPUBOIMMBIX 3HAYCHUSAX HEJb3s OCTABIATH JIMIIHKAE JECATUYHbBIE pa3psabl (moapodHee 00 IToM
noiaer peub HMke). B pabore MoxeT ObITh HECKOJBKO 3aJlaHM, BCE OHU JOJKHBI OBITh
IIPUBENIEHBI B 3TOM pas3/elie.

5. Ilpumepsl BBIYUCIICHUH.

B stom pasgene otuera MOMKHBI OBITH HMPUBEACHBI MOAPOOHBIC MTPUMEPHI BHIYUCICHHHA
1o KaxxJaoi padoueil ¢popmyne. He Hy)KHO NMPUBOIUTH BCEX BBIUYMCIECHUI, BIOJHE JOCTATOYHO
OJTHOTO MPHMeEpa MO KaXIoU (hopMmyie. DTOT pasaen HyXKeH JUIsl TOT0, YTOOBI MPEero1aBaTelio
ObUIO JIerye HalTH OIMOKY B BBIYMCICHUAX WM U3MEPEHUSAX, €CIIU TAKOBbIE BCTPETATCSL.

6. Boluucienue norpemHocTen.

B srom pasgene oTruera JOMKHBI OBITH NpEACTaBIEHBl (OPMYNbI, MO KOTOPHIM
IPOBOJMIIACH MaTeMaTH4ecKasi 00paboTka pe3ynbTaToB M3MepeHUl. JlOIKHBI OBITh BBIBE/ICHBI
(GopMynbl, MO KOTOPBIM BBIUUCISIMCH CHUCTEMATUYECKHE U CilydalHble IOTPEIIHOCTH U
IIPEJICTaBJICHbI IPUMEPBI BBIUMCICHUN 110 KAXK10M U3 HUX.

OTOT pa3zen oTyeTa caMblil CIIOKHBIN A7 cTy1eHTOB. [1o Hemy OoJibliie Bcero BOIpOCOB,
B HeM Oojblie Bcero omuOOK. Teopuss MOTpelmHoCTed OObBIYHO ObIBa€T HamucaHa IS
HOJrOTOBJICHHOIO0 YMTaTesNs, 3HAKOMOIO C BbICHICH MaTeMaTukoil. B Hactosdmem nocoOuu
aBTOPbI IIOCTAPAJIUCh OCTAaBUTH JIMIIb CAMOE Ba)KHOE IO ATOW TeME€ M M3JIOKUTh MaTepuall Io
BO3MOXHOCTH IIPOCTO.

7. I'paduku U pUCYHKHU.

HeGonpime rpaduku 1 pucyHKH pa3MelaloTcsi B TeKcTe, a Oonbuue - ¢popmara A4 -
NPUBOJAATCS HA OTHACIBHOM JMCTe. B m000M ciydae OHM JOJDKHBI OBITH ITOANMCAHBI U
IPOHYMEpPOBaHbl, Ha HHMX JOJDKHBI OBITh CCBUIKM B TeKcTe oTueTa. I'paduku 006s3aTenbHO
BBINOJIHSIOTCS. HA MIJUTMMETPOBON Oymare. Ha kaxmoit ocu JOIDKHO OBITh 0003HAYEHO, KaKas
BEIMYMHA M B KaKuX €IMHUIAX BJIOJb Hee OTKIajbIBaeTcsd. Ha camMux ocsX JTOJKHBI OBITh
HAHECEHb! TOJIBKO Y3JIbl KOOPJIMHATHOW CETKHU. VI3MEepeHHbIe Ha ONbITE 3HAUYEHUS MOANUCHIBATD
Ha ocsix He cienyeT. Ha rpaduk o0s3aTenbHO HAHOCATCSA BCE SKCIIEPUMEHTANbHbIE TOYKHU, U
IPOBOAMUTCA coequHstomas ux JuHusA. OKOJIO OJHON MM HECKOJIBKUX TOUEK OTKJIAJBIBAOTCS
CHUCTEMaTHYEeCKHE MOTPEIIHOCTH COOTBETCTBYIOLIMX H3MepeHuil (moapobHee o0 3TOM MOHAET
peub HUXKeE).

8. OKOHYaTeNbHbIE PE3YIbTaThl, UX 00CYKICHHE, BBIBO/IBI.

B srom pasnmene ordyera HY)KHO IIOJIBECTH UTOr NpojenaHHOW paboTsl. Cnemyer
HalMcaTh, KakKKe MOJydeHbl BETMUMHBL, U ¢ KAKUMH IOTPEIIHOCTAMHU.

Ecnu usmepeHus npoBOIUINCH Pa3sHBIMU METOAAMHU, TO 00SI3aTENIbHO HY)KHO CPaBHHUTH
OTH PE3yIAbTaTbl M UX IOTPEIIHOCTH, CHENATh 3aKJIIOUEHHE, KaKOM METOJ JIydlle, TOYHEE,
yao0Hee.

Ecnu u3BecTHO TabIMYHOE 3HAYEHHE M3MEPEHHOM BEIMYMHBI, TO HYXKHO 0053aTEeNbHO
CPaBHMTH €r0 C MOJIyUEHHBIM Ha OIbITE 3HAYEHHUEM U J1aTh apryMEHTHPOBAHHOE 3aKII0YEHHE 00
UX COBIIAJICHUH WM HECOBIAJICHUH.

Ecnu B paGoTe 3Ha4eHMs] OJJTHOM M TOW K€ BEJIMYMHBI MOJYYEHBl SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YNIbTaThl HY)KHO 00s3aT€JIbHO CPABHUThH M JaTh apryMEHTHPOBAHHOE
3aKJII04YeHre 00 UX COBNA/JICHUHU WM HECOBIAICHUU.

B cnywae, xorgja Mexay CpaBHUBA€MbIMM BEIMYMHAMHU HMMEIOTCS HEAONYCTHUMBIE
pacxoXKJIeHUs, 3TO HY)XHO 0053aTelIbHO OTMETHTh B OTYETE€ M BBICKA3aTh IMPEAINOJIIOKEHHUE O
BO3MO>KHBIX TPUYMHAX 3TOTO HECOBIAACHHUS.

Ecnu B paboTre cTaBUIIOCH LIEIbIO MPOBEPUTH KaKONH-TO (PHU3MUECKUN 3aKOH WM U3YyYUTh
SBJICHHE, TO B JIaHHOM pa3zjesie HeoOXOAMMO JaTh OOOCHOBAHHBIM OTBET Ha MOCTaBJIECHHBIN
BOIIPOC.

BbIBO 10M1KEH COOTBETCTBOBATH €N PAOOTHI.

TpeboBanust k ohopmIIEHUIO OTUYETA O JIabopaTOpHO padoTe



Otuet no 1aboparopHOi paboTe T0JKEH BBIOTHATHCS Ha JucTax Gopmara A4. 3anucu
Ha JIUCTaX BEAYTCS TOJBKO C 0J1HOI cTopoHbl. [1o KpasM nncra nokHa OBITH OCTaBJICHA paMKa
mUpuHON He MeHee 20 MM. DTy paMKy pUCOBATh Ha JIMCTAax HE HY)KHO, HO U 3aCTyIaTh 3a HEE HE
cienyer. B pamke B BepXHEM II0JI€ HYKHO JIMIIb IIOCTaBUTh HOMEDP CTPAHMIIBL.
[TpoHyMepOBaHHBIMU JIOJIKHBI OBITH BCE JIMCTBHI OTYETA, HAYMHAS C TpeThero. IlepBriii nucT —
TUTYJIBHBIA U BTOPOM JIUCT — MPOTOKOJI U3MEPEHUI, HE HyMEPYIOTCSL.

Ortuer cnenyer nucarb oT pyku. Eciu Bel ncnonb3yere uykue 3aroToBKH, TO OyabTe
TOTOBBI OTBEYATh 32 BCE «3aMMCTBOBAaHHBIE» OLIMOKHU, KOTOPbIX ObIBaeT MHOro. CkazaHHOE B
paBHOI Mepe OTHOCHUTCA K (hopMyniam, KOTOpbIe BbI MOICMOTpENH Y KOTO-TO, @ HE BHIBEJIM CaMH.
Jlyume cnpocute npenogaBarens. OH MOACKAKET WIM IPOBEPUT, IpaBUIbHO Ju y Bac
IIOJIYYHJIOCK.

TuTynbHBINA AUCT pabOTHl MOKET OBITH HANKCAaH OT PYKH WM HaledaTaH Ha MPHUHTEpE.
DJIeKTpOHHAs BepCUs TUTYJIHHOTO JIuCTa HaxonuTes Ha caite ['Y Alla.

Metoauueckre yka3zaHUsi [0 BBIIOJHEHUIO JIaDOpaTOPHBIX pabOT MPHUBEACHBI B
CIIEAYIONIMX MOcoOuAx umeromuxcs B Oubmmuoreke I'YAII B HameuyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

1. BonmHoBas onrtuka Jlaboparopusii npaktukym //E.H. Kormukos, W.I1. KpekryHosa,
H.I1.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tponun 2013 68 ¢

2. KsanroBas ¢wusuka. Jlaboparopusnii npaktukym //I.A. BecauueBa, .11 Kosanenko,
H.II. JlaBposckas, H.H. JIutBunosa, B.®. Opnos, B.K. IIpununko, C.I1.danees, E.B.XoHnuHesa,
FO.H. Lapes, b.®. [udpun, 2008, 80 c.

3. KotimukoB E.H, Bapdonomees I'.A., H.I1.JIaBpoBckas, A.H.Tponun, E.B.XoHuHesa.
[IpoekTupoBaHue, W3TOTOBJICHHE W HCCIEIOBaHUE HHTEpPEpeHIHMOHHbIX MOKphITHi. CIIO.:
I'VAIL 2010.

11.4. Meroauueckue yYKa3aHUs JUISL oOyJaromuxcsi 1o MPOXOKICHHIO
CaMOCTOSITENIbHOM pabOTHI

B xone BbINOJIHEHUSI CaMOCTOSTEIbHONW paOOThl, OOYYAIOIINIICS BBIMOJIHSIET paboTy Mo
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

Jns oOywarommxcsi 1Mo 3a04HOil ¢opme oOyueHus, camMocTosiTellbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mporecce BBINOIHEHHS CaMOCTOSTEIbHOM paboThl, y oOywaromerocsi Gopmupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHMS
U HaBbIKM B YCBOGHHWU U CHUCTEMaTH3allMM NPUOOpETaeMbIX 3HAHUHM, 00ecrednBaeT BBICOKUI
YpOBEHb YCIEBAEMOCTH B MEpPHOJ OOY4YEeHMs, IIOMOTaeT IOJyYUTh HAaBBIKM IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetonuyeckuMu ~ MaTepuaiaMM,  HalpaBISIIOIIMMH  CAMOCTOATEIbHYIO  paboTy
00yYaromuxcs BISIOTCS:

-y4e0HO-METOIMYECKU MaTepual Mo TUCHUIUINHE;

-METOJJUUECKUE YKA3aHUS 0 BBIIOJIHEHUIO KOHTPOJIBHBIX paboT (A oOydaromuxcs 1o
3a04HOM (hopme o0yueHus).

11.5. Meroauueckue yka3zaHus i OOYYaIOLIUXCS IO TPOXOXKJIEHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJb YCHEBAEMOCTH HPEIyCMaTpPUBAaET KOHTPOJIb KadyecTBa 3HAHUU
00y4aroImuxcsi, OCYIIECTBISEMOIO B TEUEHUE CEMECTpa C IIeJIbI0 OLEHUBAHMUS XOJa OCBOCHMS
JTUCIUTUIAHBI.

OcCHOBHBIMHU (DaKTOpaMH TEKYIIETO KOHTPOJISA 3HAHUN OOYUYarOIIMXCs SBJISIETCS YCTHBIN
ONpOC Ha JEKIUMOHHBIX WM TNPAKTHUUECKUX 3aHATHSAX, 3alluTa JIabopaTOpHBIX padoT.
CpenctBaMM  TEKYHIETO KOHTPOJs MOTYT ObITh Oecelbl mpenojaBaTelss W CTYJEHTA,
KOHTPOJIBHBIE BOIIPOCHI U 3aJJaHUS.



Pe3ynbrarhl TEKyHIEro KOHTPOJISA YCIIEBAEMOCTH CIIy’KAaT OCHOBOM Ul IIPOMEKYTOUYHOU
aTTEeCTAllUK: MOJYYEHHUs 3ayeTa WM JIONycKa K 3K3aMeHy Wi aupdepeHIupOBaHHOMY 3a4eTy
10 y4eOHOW JUCLUILINHE.

B Teuenune cemectpa ans momycka K SK3aMeHy WM JU((EepeHIUPOBAHHOMY 3audeTy
CTYJEHTY HEO0XOIUMO cIaTh He MeHee 75% J1abopaTOPHBIX U MPAKTUISCKUX PaboOT.

11.6. Meroauueckue yka3aHus 1jsl 00y4YaroIIUXCsl IO MPOXOKACHUIO IPOMEXYTOUHON
aTTECTALUU.

[Ipomexxyrounass  arrectanus  OOydaloomUXcs  NpelycMaTpUBaeT  OLIEHUBAHHE
IPOMEXYTOUYHBIX M OKOHYATENBHBIX Pe3yJbTaToB oOyueHHs 1o aucuuruinHe. OHa BKIIIOYAeT B
cedst:

-9K3aMeH — (OpMa OIICHKH 3HAHUH, MOIYUYEHHBIX OOYYaIOUIMMCS B MPOLECCEe U3YUEHUS
BCEH IMCHUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTENILHOW paboThl, CIIOCOOHOCTH NPUMEHSATh
UX JUISl pElIeHHs IPaKTUYECKMX 3aJad. OK3aMeH, KakK IPaBWJIO, IMPOBOJUTCS B IEPUOJ
9K3aMEHAIIMOHHOM CECCHU M 3aBEpIIAeTCs aTTECTAlMOHHOW OLIEHKOH «OTIMYHOY», «XOPOIIOY,
«YAOBIIETBOPUTEIBHO», «HEYJOBIETBOPUTEIBHO». DK3aMEH MOXET IPOXOAUTH B BHUJIE YCTHOTO
OIpoca UM TeCTUPOBAHUS.



Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




