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AHHOTanus

HucuunimuHa «OnTHKa J1a3epoB» BXOJUT B 00pa30BaTENbHYIO MPOrpaMMy BBICIIETO
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
ABTOMATHU3UPOBAHHOTO MPOECKTUPOBAHUSY.

Conepxanve AMCHMILUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TMPUHLUIIAMHA
Ja3epHOM TeHepaly, ¢ XapaKTepUCTUKAMHU JIA3€PHOTO U3ITy4EHUSI.

[IpenogaBanue AUCHUILIMHBI TMPEAyCMATPUBACT cleaylomre (OpMbI OpraHU3aAIUH
ydqeOHOTO  mporecca:  JIeKIWH, J1abopaTopHble  pabOThl, MPAKTUYECKHE  3aHSTHS,
camocCTosTeNbHas paboTa CTyJeHTa, KOHCYIbTALIUH.

[IporpaMMoil IUCHUIIIMHBI TPETYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJISA: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUYHAs aTTecTalus B popme 3K3aMeHa.

OO6mrast TpyAO0EMKOCTh OCBOCHHS IUCITUIUITMHBI COCTaBIIsIeT 4 3a4eTHBIX €IWHUIBI, 144
yaca.

SA3bIK 00y4YeHUS 110 AUCIUTUITMHE «PYCCKHUINY.



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
MIPUHIUIIBI IEUCTBUSI TUTIOBBIX CUCTEM U
MPUOOPOB, ONITOTEXHUKU B COOTBETCTBUU C
TEXHUYECKUMH TPEOOBAHUSMU C
HCTOJIb30BAHUEM TEOPETUYECKUX METOOB,
MIPOTrPaMMHBIX CPEICTB MPOCKTUPOBAHUS U
KOHCTPYUPOBAHUS

[1K-3.VY.2 ymeTs pa3pabaTbIBaTh
(YHKIIMOHATIBHBIE, CTPYKTYPHBIE CXEMBbI CHCTEM
Y IpUOOPOB ONITOTEXHUKU B COOTBETCTBUU C
TEXHUYECKUMH TPEOOBAHUSIMH C
HCII0JIb30BAHUEM TEOPETUUYECKUX METOJIOB,
MPOTPAMMHBIX CPEACTB MPOEKTUPOBAHUS U
KOHCTPYHPOBAHUS

[1K-3.B.1 BnageTh METOAMKAMU pacyeTa,
MOJIETIUPOBAHUS AEHUCTBUM, BU3yAJIU3aLIHH,
aHalM3a pe3ybTaTOB ONTHYECKUX AJIEMEHTOB U
CHCTEM C MCIIOJIb30BaHUEM
CHEIUATU3UPOBAHHOIO ITPOTPAMMHOTO
obecrnieueHUs

2. Mecro pucuuniunsl B cTpykType Ol

JuctumniuuHa MoxkeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJaIONTUMUCS
IMpU U3YUCHUU CIICAYIOIINUX OUCIUIIIIAH:
busnka

HpI/IKJIaI[HaH OIITHUKA
MaTeMaTUYECKUH aHaIN3
OIITHUYCCKHUC HBMCPGHI/IH

3HaHUd, TOMy4YEHHBbIE NPU HW3YUYEHUU MaTepuana JaHHOW JUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TAK U MOTYT UCIIOIb30BATHCS MPHU U3YUYECHUU JPYTUX JTUCIUILIAH:
— ONTORJIEKTPOHHBIE TPUOOPHI U CUCTEMBI

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

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIIITUHBI

TpynoemMKocTb 1Mo
Bun yuebHOM paboThI Bcero ceMecTpam
Neg
1 2 3

Oowan mpyooemKkocmp oucCyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu 20 20
Ayoumopnuie 3ausamus, BCEro 4yac. 30 30
B TOM YHCJIE:

nexumu (JI), (gac) 10 10

npakTudeckue/cemunapckue 3anstus (I13), 10 10

(gac)

naboparopusie padbots (JIP), (dac) 10 10




KypcoBoii nmpoekT (padota) (KII, KP), (dac)

9K3aMeH, (Jac) 27 27
CamocmosamenvHas paboma, Bcero (dac) 87 87
Buo npomesxcymounoii ammecmayuu: 3a4er,
mudd. 3auget, sx3ameH (3auer, Judd. 3au, OK3. OK3.
DK3.%*%*)

*x

IIpuMeuaHue: kaHIUOATCKUIA SK3aMEH

4. ConepxaHue TUCIUTIINHBI

4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIAHBI [0 pa3fiesiaM U BUJaM 3aHATHIA.
PaBIIeJIBI, TEMbI JUCHUIIIIUHBI U UX pr,[[OGMKOCTB HpI/IBeI[eHI:I B Ta6JII/II_Ie 3

Tabmmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, UX TPYIOEMKOCTh

Pasiesnpl, TEMBI IUCIUTLTAHEL Jlexupn | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 8

Paspgen 1. 3 6 22
Paznen 2. 2 3 4 22
Paznen 3. 3 7 22
Pasnen 4. 2 21
Hroro B cemectpe: 10 10 10 87
Hroro 10 10 10 0 87

HpaKTI/I‘leCKaH MNOATOTOBKA  3aK/IIOYaCcTCA B  HCIOCPCACTBCHHOM  BBIIIOJIHCHHUU

00yJaromuMHucst

ONpeeNieHHbIX  TPYIOBBIX  (YHKIMM, CBA3aHHBIX ¢  Oy;ymiei

npodeCcCHOHATBHOMN 1eATeNbHOCTBIO.

4.2. CopepxaHue pa3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Tabmuna 4 — ConeprkaHue pas3eNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep paznena

HazBanwne u COACPINKAHUC Pa3aCJIOB U TCM JICKIITMOHHBIX 3aHATHI

1

[IpuHIIMIIBI Ta3epHON FeHEepaLui
[Ipenmer u coxepkaHue AUCHUUIIIMHBL. VHIynMpOBaHHBIE W CIIOHTAHHBIE
nepexopl. Koaddummentsr DitnmTeitna. KorepeHTHOCTh MHAYITUPOBAHHOTO
u3nyuyeHus. EcTecTBEHHOE BpeMsl U3HH, IIMPUHA CIEKTpa CIIOHTAHHOI'O
u3nydeHus. Jlopenuesckas Gpopma TUHUH.
BeposTHOCTh MHAYIUPOBAHHBIX Mepexoa0B. OIHOPOJHOE U HEOAHOPOIHOE
ymupenusi. layccoBa ¢opma JMHMM TpH  JIOMJICPOBCKOM  YIIUPEHUH.
VYcnoBus ycuieHHMsT W TEHEpalud d3JIEKTPOMAarHUTHBIX BOJH B  Cpele.
[ornomenue u ycunenue. MuBepcHas cpena. Ceuenue nornomeHus. Dddexr
HachIleHHsl. VIMITyJIbCHBIN peXuM, SHEPTUsl HAChIIICHHUSI

XapaKkTepUCTUKH Ja3€PHOTr0 U3TyUEHUS
HeycroiiuuBsie pe3oHatopbl. Kosdoumnuent ypenuueHus, MOTEpH Ha
m3nydyeHne. CHMMETPUYHBIM pe30HATOp. TenecCKOMMYECKHil pe30HaTop.
OKBUBAJIEHTHOE YUCIIO q)peHe.]IH. CeHeKI_II/ISI MNpoOAOJbHBIX MOJ. YactoTHad u
MPOCTPAHCTBEHHAsl CEJIEKIMsI TOHKMMH TOMJIOTHTENsIMU. JlucrepcruoHHbIE
pe3zoHaTopsl. Pacnipenenennas oOpaTHast CBSI3b.

Turbl J1a3€poOB U UX CBOMCTBA
Tunsl nazepoB M ux coicTBa. ['a3oBble naszepsl. | ennii-HEOHOBBIN J1azep.




OCHOBHBIE METOIbI BO3OYKICHHS. DJIEKTPUUECCKUN paspsjl, ra30IMHAMHKA,
XUMHYeCcKoe BO30OyKIeHHe, (GOTOIMUCCOIMAIINA, ONTHYECKas Hakauka. Cxema
ypoBHel. [lapameTpsl paspsiga, mapameTpbl TIeIUK-HEOHOBOrO Jiazepa.
WNonnsle nazepsl. Jlazepsl Ha mapax MmeTtayioB. AproHoBwli Jsazep. ['enuii-
KaaMueBblit J1azep. Cxembl ypoBHeH. [TapameTpsl nmazepoB. CO2-nazepsl.
MonekynspHele Jazepbl. TpeboBaHuss K paboueMy BEIIECTBY MOIIHBIX
razoBbix JsazepoB ¢ BbicokuM KIIJ. KonebarenbHble CHEKTPHI MOJICKYI.
Hopmanpnbele koneGaHMsT MHOTOATOMHBIX Mousiekysl. Monekyna CO2.
Mexann3m uHBepcuu. Jlazepsl ¢ mpoaoabHON Hakaukoi. OTHassHHbBIE J1a3ephl.
Crnexrpanshble cBoiictBa CO,-nmazepoB. IlepecTpoiika 4acTOThl M3Iy4EHMS.
NmnynbcHbii pa3psaa. ['azoquHaMudeckue Jiazepbl. JKCUMEPHBIE Ja3ephl.
TBepaoTenpHbIe Ja3epbl. BHYTPpUKPUCTAIIIMYECKOE IOJIE. YPOBHU JHEPIUHU
HWOHa XpoMma B KOpyHJe. PyOuHOBBIN J1a3zep. YPOBHHM SHEPTHH MOHA HEOUMA.
Heonumosslii naszep. JlazepHoe crekno. Onruyeckas 0JHOPOIHOCTD, JIy4eBast
CTOMKOCTS.

4 TenaeHMU pa3BUTHS JIA3EPHON TEXHUKHU
Metoapl HEIMHEWHOW ONTHKH, T€HEpalus TaApMOHHK, PAa3HOCTHBIX YacToOT,
BKP-nazepsl. Jlazepubsie cuctemsl mns UK-, Bugumoro, panexkoro Y@ u
PEHTIE€HOBCKOI'O IMAIa30HOB CIIeKTpa. ['amma-nas3epsl.
4.3. TlpakTtuueckue (CEeMHUHAPCKUE) 3aHATHS

TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYTO0EMKOCTh

N3 Hux Ne
Ne ®opMbl Tpynoemkoc o
TeMbl MpakTHUECKUX NpaKkTUYECKOH | pa3zierna
/ . MPaKTHYECKHUX Tb,
3aHATUN . MOATOTOBKH, |JIHUCILIHUII
1| 3aHATUN (gac)
(dac) JIUHBI
Cemectp 8
1 | XapakTepUCTHUKH JIa3epHOTO Pemenue 3anau 3 3 2
U3ITy4eHUs
2 KoHncTpynpoBanue Pemenue 3anau 3 3 3
ONTUYECKUX JIEMEHTOB
Ja3epHBIX CUCTEM
3 AHaIu3 ¥ CUHTE3 Pemenne 3anau 4 4 3
ONTUYECKUX MOKPBITHH IS
J1a3epoB
Bcero 10 10

4.4. JlaGopaTopHbIE 3aHATHS

TeMbl 1a00paTOPHBIX 3aHIATHI M UX TPYJOEMKOCTh NIPUBEICHBI B TAOIHUIIE 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYIOEMKOCTb

n/n

N3 Hux Ne
MPAKTUYECKO azzen

Tpynoemkoc paKty pasit

HaumenoBanue 1abopaTopHbIX paboT 15, (1ac) i a
’ MMOATOTOBKH, | HUCITUII
(dac) JIMHBI




Cewmectp 8
1 | M3roTtoBieHue MHTEpPEPEHIIMOHHBIX TOKPHITUI 3 3 1
2 Hccnenosanue onTHYeCKUX KOHCTAHT 3 3 1
JIRJIEKTPUYECKHX TJIEHOK
3 | UccnenoBanue CrieKTpadbHbIX XapaKTEPUCTUK 2 2 2
JURJIEKTPUUECKHUX 3€pKall
4 CnekTpalibHbl€ XapaKTEPUCTUKHU 2 2 2
UHTEPPEPEHIIMOHHBIX CBETO(YUIHTPOB
Bcero 10 101

4.5. KypcoBoe nmpoeKTUpoBaHHEe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

4.6. CamocrosiTenpHas padoTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEICHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

Bun camocrositensHOM paboTh Beero, | Cemectp 8,
qac qac
1 2 3
N3ydeHne TeopeTUIecKoro Marepuana
29 29
nucturuael (TO)
[ToaroroBka K TeKyIiemMy KOHTPOJIO 29 29
ycneBaemoctu (TKY)
IToaroroBka kK IpOMEKyTOUYHON
29 29
arrectaruu (ITA)
Bcero: 87 87

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS

JUISL CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl 0 JUCIUIUTHHE (MOJIYJIIO)

VY4eOHO-MeTOAMYECKE MaTepHalibl A CaMOCTOSATENbHOW paboThl OO0y4aromMXCs YKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NTpUBEIEH B TadauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

[udp

bubnuorpaduueckas cceimka / URL anpec

KomnuaectBo
HK3EMIUISIPOB B
OuOJIMOTEKE
(xpome
AJICKTPOHHBIX
9K3EMILISIPOB)

[621.373.826B 18]

Kornukos E.H, Bapdonomeer I'.A. Ontuka nazepos. CII0.:

I'VAIL 2007.

®O(5), TC(28)

[681.785.6(075)I1

79]

Kornukos E.H, Bapdomnomees I'.A., H.I1.JIaBpoBckasi,
A.H.Tponun, E.B.Xonunesa. [Ipoextuposanue,
U3rOTOBJICHUE U UCCIIEJOBAHNE UHTEP()EPEHIIMOHHBIX
nokpeituit. CI16.: T'YAIL 2010.

®O(5), TC(15)




[621.373.826(075)3- | 3Bento O. [Ipunnuresl mazepos. CII6., Jlans, 2008 d0O(2), KIHU3(2),
43] I'C(6), I'CU3(2)
[53(075)] CagenneB U.B. Kypc obmeit puzukn: Yuednoe mocooue B 3 | ®O(4), 'C(94),
T. 2015. T.2. DnekTpuuecTBO U MarHeTu3M. BoHbI. I'C4ys(1)
Onruka.
[53(075) C12 CagenweB U.B. Kypc ¢pusuku: Yae6Hoe mocodue B 3.1. T.2. | ®O(2), 'C(98)
OnektpuuectBo. Konebanus u BosHbl. BostHOBast onTuka.
2014
[53(075) T76] Tpodumona T.U. Kypc dbusuxu. 2017, D0O(3), I'C(27
[531 B&3] HUponoB N.E. ®usuka makpocuctem. OcHoBHBIE 3akoHBI. | DO(3), 'C(138),
2015. I'CU3(1), I[1I'(30),
[53(075) T76] Tpodbumona T.U. Kypc duzuxu. 2003 I'C(35)

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB

UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

Ilepeuens INEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB
TEJIEKOMMYHHUKAIIMOHHONW ceTn «MHTepHEeT», HEOOXOMUMBIX JUISI OCBOCHHUS TUCIMIUIMHBI
npuBe/eH B Tabsmie 9.

MH(POPMAITUOHHO-

Tabmuma 9 [lepeueHb SNEKTPOHHBIX 00pa30BATENBHBIX PECYpcOB WHGPOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL anpec Haumenosanue
(http://lib.aanet.ru/) bubnnorexa ['YAII
http://Ims.guap.ru dusuka 1
http://Ims.guap.ru dusnka 2
http://Ims.guap.ru dusnka 3

8. IlepeueHb MH(YOPMAITOHHBIX TEXHOJIOTUI

8.1. Ilepeuenp mpOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCLUTIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOTPaMMHOTO OOeCTIeYeH S TIpeIcTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYSHHUSI

Ne i/t

HaunmenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu

OCYIIIECTBIICHUH 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE
[lepeyeHb HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTABICH B
Tabymue 11.

Tabnuua 11— Ilepedyens HHPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOTUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO MpoIiecca 10 AUCIUILTUHE, PEACTaBIeH B Tabmiel2.

Ne /it HanmeHnoBaHME COCTaBHOM YaCTH MaTEPHAITBHO-TEXHUYECKOMN 0a3bl

Howmep aynuropun

(mpu
HE0OXOTMMOCTH)




—

JlekumoHHas aynuTopust

2 CrienmanusupoBaHHas Jadopatopus «ONTHKa 32-06, 31-04a

3 CnenmanusupoBanHas gabopatopus «KBanToBas Ousnkay» 32-03, 32-05

10. OueHouHbIe CpeACTBa JJIsl MPOBEICHUS TPOMEKYTOUHOU aTTECTAIlUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs mo IMCIUILIMHE TTpUBeeH B Tabnuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTalluU

Bua npomexyTouHOM aTtTecTraiuu [lepeueHb OIIEHOYHBIX CPEICTB

OK3aMeH Cnycok BOpocoB K 3K3aMEHY

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMPpUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXET MCIIOIB30BAThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IMpaBHIIa
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH
S-0aibHas IIKajIa

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCJICAOBATCIBHO U I'PAMOTHO €TI0 U3JIaract;

— ONMUpAasCh Ha 3HAHUS OCHOBHOW W JOMOJHHUTEIHHOW JIMTEPATypPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MTOJIOKEHHSI C TPAKTUYECKON
ACATCIIbHOCTBIO HAITPABJICHUSA

— yMeli0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTAEMbIC UM UJICH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIICIUATM3HUPOBAHHBIX MOHITHH.

«OTJIMYHO»
(Ga4YTCHO»

— o0y4arouuiicst TBEpI0 YCBOMJI POTPaMMHBINA MaTepHall, TPaMOTHO U
[0 CYLIECTBY H3Jara€T €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTypHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUUYECKOM JESATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— BJIAJIEET CUCTEMOM CIIEIIUATIN3UPOBAHHBIX OHSITUH.

«XOPOLLIO
«GAuTEHO

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONUpascCh Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI;

— JIOMyCKaeT HeCYIIECTBEHHbBIE OIMOKN U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHS B TNPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HalpaBJICHUs;

— c11a00 apryMEeHTUPYET Hay4YHbIE ITOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHHUIA;

— YAaCTUYHO BJIJICeT CUCTEMOM CIEeIMAIN3UPOBAHHBIX TOHSITHA.

«yZI0BJIETBOPUTEIIHHOY
«GAYTCHO»

— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTepuana;

— JIONYCKaeT  CYyLIECTBEHHblE  OWMOKM W  HETOYHOCTU  IIpHU
paccMOTpeHHH MPOoOIeM B KOHKPETHOM HAIPaBJICHUH;

— UCTBITHIBAET TPYAHOCTH B PAKTUYECKOM IIPUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTHPOBAaTh HAYYHBIC ITOJI0KCHUS;

— He (OPMYIUPYET BBIBOJIOB M 000OIIECHHUH.

«HEYIOBJIETBOPUTEIILHOY
«HE 3aUTCHO»




10.3. TunoBsle KOHTPOJIbHBIE 3aJaHHSI UM UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

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

Ne n/mt [Tepeuyenp BompocoB (3a7au) Ui SK3aMeHa Koz
WHJUKaTOpa

| WNuaynupoBanHbie U crioHTaHHbBIE iepexoabl. Koaddunuents | [TK-1.3.1
OitHmTeliHa. KorepeHTHOCTh MHIYIIMPOBAHHOTO U3JIYYEHUS.

) EcrectBeHHOE BpeMms >KM3HM, IIMPUHA CHEKTpPa CIOHTAHHOTO | [TK-1.V.2
n3nydenus. Jlopenmnenckas Gopma JIMHUM.
BepositTHOCT, MHAYLIMPOBaHHBIX nepexonoB. OxHoponHoe u | [IK-1.B.1

3 HEOJIHOpOAHOEe ymHpeHus. layccoBa ¢opma JIHMHMHM TIpH
JOIJIEPOBCKOM YIIIHPEHUH.

4 VYcnoBus yCuieHUs. U TEHEpaLUUU 3JIEKTPOMAarHUTHBIX BOJH B | [TK-2.3.1
cpene. Ilornmomenue u ycunenue. MiuBepcHas cpena.

5 Ceuenue nornomeHus. D¢pdexT HacbiueHus. VmmynscHbli | [TK-2.V.1
PEXKUM, SHEPTHUsl HACHIIICHUSI.
OTKpBITBIE  PE30HATOPHI. OTkpbITHIA  pe3oHaTop, ero | [1K-2.V.2

6 IOOpOTHOCTb.  YCJOBUS ~ CaMOBO3OYXKICHHSA. Y CIOBHUSA
pe3oHaHca.

7 Yacrota renepanuu. MakcumanbHas BbIXOAHAs MOIIHOCTH. | [TK-3.3.1
Uucno Openens.

3 Moapl. Bpewms JKU3HU MMaCCUBHOT'O pe3onatopa. | [1K-3.V.1
JudpakimonHsie IOTEpH.

9 YcerouuBbele pe30HATOPBL. YCioBHE YycTOWYMBOCTH. Tumsl | [IK-3.V.2
YCTOWYHUBBIX PE30HATOPOB.

10 Kondoxansueiii pezonatop. Pacnpenenenue noss. ["ayccossr | [1K-3.B.1
nyuku. Pasmep martHa. PacxoaumocTs H31y4eHusl.
Pamuyc xpuBu3Hbl BodHOBOrO ¢ponTa. IIpeoOpazosanue | [TK-1.3.1

11 rayCCOBBIX ITY4YKOB JIMH30i. CorjacoBaHuE MOJI pE30HATOPOB.
QPOKYCUPOBAHNE rayCCOBBIX ITYYKOB.
HeycroituuBeie pe3onatopel. Koadhdumuent ypenuuenwus, | [1K-1.Y.2

12 norepu Ha  u3nydeHue. CHUMMETPUYHBIA  PE30HATOP.
Teneckonu4eckuii pe30HaTop.
OxkBUBaJIeHTHOEe u4ucio Ppenenss. Cenekuus mnpoaoiabHbIX | [TK-1.B.1

13 MoA. YacTroTHas M NPOCTPAHCTBEHHAs CEJNEKIUS TOHKUMH
MIOTJIOTUTENSIMH.

14 JlucniepcuoHHble pe3oHaTophl. Pacmpenenennass oOpatnas | I1K-2.3.1
CBSI3b.

15 Turmst JIa3epoB M HX cBoiictBa. ['azoBbie mazepwl. [enmmii- | [IK-2.V.1
HEOHOBBIH JIazep.
OcHOBHBIE METOABI BO30OYXKIEHUsS. DJeKTpudeckuil paspsn, | [1K-2.V.2

16 ra3oJIMHaMHKa, XHUMHYECKOE BO30YXKICHHE,
dboToauccolmanus, ONTHIECKasi HaKayuKa.

17 Cxema yposuei. [lapamerpsl paspsanma, mapamerpsl renuii- | [1K-3.3.1
HEOHOBOT0 JIa3epa.

18 Nonnble nazepsl. Jlazeppl Ha napax MeTauioB. AproHossii | [IK-3.V.1
nazep. ['enuii-kagmueBslil 1azep. Cxembl ypOBHEM.

19 [TapameTpsl 1a3€pOB. co2-J1a3EPBHI. [K-3.V.2

20 MonrnekymsipHble J1azepbl. TpeboBanus k pabouemy BemiectBy | ITK-3.B.1
MOIIIHBIX I'a30BbIX J1a3epoB ¢ BbICOTKUM KIIJ]

21 Konebarenpabie ciekTpsl Mosiekya. Hopmanbabie konebanus | [TK-1.3.1
MHOT0aTOMHBIX Mosiekysl. Mouiekyna CO,.

2 Mexanusm wuHBepcuu. Jlazeppl ¢ mOponoiabHOM Hakadykou. | [TK-1.V.2
OTnasiHHbIE J1a3€Phl.

23 Cnexrpanbuble  cBoiictBa  COj-nmazepoB.  Ilepectpoiika | IIK-1.B.1




YaCTOThI U3JTyUEHUS

24 NmnynbcHbIi pazps. l'azonnnamuueckue nmazepsl. | [1K-2.3.1
DKCHUMEPHBIE JIa3€PhI.

25 TBepmorenpHble J1a3epsl. BHyTpukpucramumueckoe moue. | [TK-2.V.1
YpoBHU HEPrUU HOHA XpOMa B KOPYH/IE.

26 PyOunoBbII1 ma3ep. [K-2.V .2

27 YpoBHU 3HEprun noHa HeoauMa. HeonumoBsli nazep. IK-3.3.1

8 Hass:pﬂoe creksio. Onruueckass OJHOPOAHOCTb, JyueBas | [TK-3.V.1
CTOMKOCTh

29 TenneHumy pa3BUTHS JIA3€PHOU TEXHUKH. [K-3.V.2

30 Mertonpl  HEIMHEWMHOM  ONTHKH, TEHepaluus TapMOHHMK, | [1K-3.B.1
pa3HocTHbIX yacToT, BKP-nazepsl.

31 Jlazepnbie cucremsl g MK-, Buaummoro, nanekoro,Y® wu | [1K-1.3.1
PEHTI€HOBCKOI'O JUANa30HOB CIeKTpa. ['amma-naszepsl.

Bormpocs! (3amaun) nns 3adera / qud . 3adera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3a1aun) nns 3adera / qudd. 3ayera

Kon

Ne i/t ITepeuens Bompocos (3amay) s 3adera / nudd. 3adera
P P (sana4) Aaupd WHANKATOpa

Y4eOHBIM MJIaHOM HE MPEIYCMOTPEHO

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM pabOThI
npeCcTaBICHBI B Tabnuie 17.
Ta6mmma 17 — [lepederp Tem aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PabOTHI

Ne /i1 [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
B KYpPCOBOM pabOThI

Y4eOHbBIM IIIaHOM HE MPETYCMOTPEHO

BOHpOCBI JUIA HpOBCI[CHI/ISI HpOMG)KyTO‘IHOfI arrecraugyum B BHIC TGCTHpOBaHI/ISI
Mpe/ICTaBJICHBI B Tabymie 18.

Ta6mmia 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

Kon

Ne n/mt [IpuMepHBIii IepeueHb BOIIPOCOB ISl TECTOB
MHJUKATOpa

He npenycmorpeHno

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIHUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBICeHbI B Ta0uie 19.

Ta6mmia 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
UH/INKATOPOB, XapaKTEpU3YIOMUX HdTambl (OpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcsi B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpYyIONIMX MOPANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHON aTTECTAIllMi 00yJaroInuXcs
['VAIL

1 1 . MGTOI[I/I‘-IGCKI/IC yKa?)aHI/ISI JUUIA 06yqafomnxc;1 I1I0 OCBOCHUIO JUCIIUITJIINHBI
11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalONIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
Marepuana .




OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuaja — JIOTHYECKU CTPOUHOE, CHUCTEMHOE,
IyOOKOE W SICHOE€ H3JIOKeHHe ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOMW JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX MPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydHOW MBICTU. B ydeOHOM mporiecce JEeKIUsl BBIMOIHIET METOIOJOTHIYECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAIIMOHHYI0 (QYHKINH. JISKIUs pacKphIBacT MOHITHIHHBIN ammapar
KOHKpETHOW oOnactu 3HaHWs, €€ MpOoOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[Mnanaupyemsl pe3yabTaThl IPU OCBOCHUU 00YYAIOIIUMCS JICKITMOHHOTO MaTepraa:

-MIOJIyYEHHE COBPEMEHHBIX, IE€JOCTHBIX, B3aUMOCBSI3aHHBIX 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 |
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIUICHUS.

-TIOSIBIIEHUE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENIbHOM padoThI,

-MIOJIyYE€HHUE 3HAHUW O COBPEMEHHOM YPOBHE PAa3BUTHUS HAyKH M TEXHUKH U O MPOTHO3E
WX pa3BUTHUs HA OMVOKAMIITNE TOMBI;

-HAyYUTCS METOAUYECKH O0OpabaThiBaTh MaTepuasi (BBIACIATH TJIaBHBIE MBICIA U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
(bopMyITUPOBKax);

-TIOJy4YeHHE TOYHOTO TIOHUMAaHUs BCEX HEOOXOIUMBIX TEPMHUHOB U MOHSATHUH.

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

11.2. Metonuueckne ykazaHus Il OOy4YalOMIUXCSA TO TMPOXOXKICHUIO MPAKTUYECKHX
3aHIATHH

[IpakTHueckoe 3aHATHE SBJISETCS OAHOW W3 OCHOBHBIX ()OpPM OpraHU3AIMH Y4eOHOTO
mporecca, 3aKII0Yaronasics B BHIOJIHEHUU 00YyJaOIIUMUCS MO PYKOBOJICTBOM MPETOAaBaTeNs
KOMITJIEKCa YYEOHBIX 3aJlaHUA C IIeJbI0 YCBOCHHS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOM
JTUCITUTIAHBL, TPHOOPETEHUS] YMEHUN U HABBIKOB, OIIBITA TBOPUYECKON JAESITEILHOCTH.

[{enpr0 MPaKTUUECKOTO 3aHATHUS ISl 00YUYaIOMIEerocs SIBISETCS IPUBUTHE O0YJarOIIeMCs
YMEHHI ¥ HaBBIKOB IMPAKTUYECKOU IESATEIBHOCTH 10 U3y4aeMOU TUCUUILINHE.

[Tnanupyembie pe3yJIbTaThl TP OCBOCHUH 00YyYaIOmEeMCsl MPAKTHYECKUX 3aHATHN:

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

-pa3BUTHE  TO3HABATEIBHBIX  CIIOCOOHOCTEH,  CaMOCTOSTEIHHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

-OBIIQJICHUE HOBBIMH METOAAMH M METOAMKAMU H3YYCHUS KOHKPETHOH y4eOHOI
JMCITUTIIVHEL,

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

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

OyHKIUU TPAKTUYECKUX 3aHATUN:

-II03HaBaTEeIbLHA,

-pa3BUBaloOLIas;

-BOCIIMTATEIbHAS.

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

-03HAKOMHUTEJIbHBIE, IPOBOAMMBIC C LI€JIbIO 3aKPEIUICHUS U KOHKPETU3aLUU U3Y4E€HHOTO
TEOPETUYECKOTO MaTepHaa;



-aHAJIUTUYECKHE, CTABSIIME CBOEH IIENBI0 MOJyYeHHEe HOBOW MH(pOpMAMU HAa OCHOBE
(dbopMa30BaHHBIX METO/IOB;

-TBOpYECKHE, CBSI3aHHBIC C IMOJYyYCHHEM HOBOW HH(OPMALUH MYTEM CAMOCTOSTEIBHO
BbIOpaHHBIX MOJXOA0B K PEIICHHUIO 3a/1a4.

@opMbl OpraHu3alM MPAKTUYECKUX 3aHATHH ONPEAEISIIOTCS B COOTBETCTBUU CO
crienu(pUIecKuMU OCOOCHHOCTSAMH YYEOHOW NMUCHUIUIMHBI M TeinsIMu oOydeHus. OHH MOTYT
IIPOBOAUTHCA:

-B UHTEpaKTUBHOU (hopme (pelieHne CUTYallMOHHbBIX 3a/a4, 3aHATUS 110 MOJEIUPOBAHUIO
peabHBIX YCIOBMM, JEJIOBbIE HUIPBI, HIPOBOE MPOCKTHPOBAHWE, HWMHUTAIMOHHbBIC 3aHATHS,
BbIC3JHbIC 3aHATHUS B OpraHu3auuu (IpeanpusTus), AejioBas ydyeOHas Wrpa, pojeBas urpa,
IICUXOJIOTMYECKUH TPEHUHT, KEIC, MO3IOBOM IITYpM, IPYNIIOBbIE TUCKYCCHH);

-B HE WMHTEPAKTUBHOW (opme (BBINOTHEHHE YNpPa)KHEHUH, pelleHHe THIOBBIX 3ajad,
pelIeHrEe CUTYallMOHHBIX 3a/1a4 U IPYroe).

MeTtoauka mpoBeNeHUS] MPAKTHUYECKOTO 3aHATHUS MOKET OBITh PA3IMYHOM, MPH 3TOM
BA)XKHO JIOCTM)KEHHUE OOILEH 1T JUCIUTUIMHBL.

TpeGoBaHus K TPOBEACHHUIO TPAKTUUECKUX 3aHATHI

[IpakTuueckune 3aHATHS MPOBOIATCS B BUAEC OOCYKICHHMS OCHOBHBIX THIIOB 3ajad,
CBS3aHHBIX C TEOPETUYECKUMHU BOIPOCAMHU, pACCMATPUBAEMbIMH B JIEKIIMOHHOM KypCe U B BHJIE
pa3bopa BOMpPOCOB, KOTOPBIE MOT'YT BOZHUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

11.3. Meroauueckue ykazaHHsl MO MPOBEICHUIO MPAKTUYECKUX 3aHATHI MPUBEACHBI B
CIEAYIOMMX Mocoouax umeromuxcs B Oubmmoreke I'YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIE:

1. DOnexkrpuyectBo. Marnetusm. Omnrtuka. COopuuk 3amau. /M. Kosasenko,
H.IT.JIaBpoBckas, H.H.JIlutBunoBa, E.B. PytekoB. IO.H. apes, b.®.llludppun, C.A. Illepbak
2013. 80 c.

2. KsanroBas ¢wusuka. Coopuuk 3amau //, .M Kosanenko, H.I1. JlaBposckas, H.H.
JlutBunoBa, B.®. Opinos, I'.JI. Ilnexorkuna, B.K. IIpununko, E.B. PyrskoB, FO.H. Hapes, C.5
[lep6axk, 2004, 56¢.

3. KornukoB E.H, Bapdomnomees I'.A., H.Il.JlaBpoBckas, A.H.Tponun, E.B.Xonunesa.
[IpoekTupoBaHue, W3TOTOBJICHUE W HCCICIOBAHUE HWHTEPPEPEHIMOHHBIX MOKpbITHi. CIIO.:
I'VAIL 2010.

Meroanueckue ykazaHusl JJIs1 00y4JaroImUXCcs MO BBHITIOJHEHUIO 1abopaTopHBIX padoT B
XOJIe BBINOJHEHUs JaOOpaTOpPHBIX paboTa OOydarouIMiics MOJDKEH YIIyOMTb M 3aKperuTh
3HaHUs, IPAKTUYECKUE HABBIKHU, OBJIAJIETh COBPEMEHHON METOIMKON U TEXHUKOHN SKCIIEPUMEHTa
B COOTBETCTBUM C KBAIM(UKALMOHHOM XapaKTepHCTUKOM oOydwaromierocs. BrimomHeHue
71a00paTOPHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IPAKTUYECKOM, pPaCUeTHO-aHAIUTUYECKOU
4acTe! U KOHTPOJIBHBIX MEPOIPUATHH.

BrimotHeHne 1abopaTopHbIX pabOT 0OYyYaroONIUMCs SIBISIETCS HEOTHEMJIEMOM YacThiO
U3yYCHHs] JUCHUIUIUHBI, ONpenensieMoi y4eOHbIM IUITAHOM UM OTHOCHUTCS K CpPEICTBaM,
o0ecrnevynBaroUM pPelIeHre CIEeYIOINX OCHOBHBIX 3a7au y 00y4aroerocs:

npruoOpeTeHne HaBbIKOB HCCIIEAOBAHUS MPOLIECCOB, SIBICHUH M 0OBEKTOB, N3Y4aeMbIX B
paMKax JaHHOM TUCIUIUINHBI;

3aKpeIUIeHUe, Ppa3BUTHE M JeTalu3alys TEOPETHYECKHX 3HAHWHM, NOJTYYCHHBIX Ha
JCKIUSAX;

NOJy4eHHEe HOBOM MH(pOpMAIUK IO U3y4aeMOH TUCIUILTHHE;

npruoOpeTEeHNEe HABBIKOB CAMOCTOSITEIFHOM paboThl ¢ 1abopaTOpHBIM 000pYJAOBaHUEM U
npubopamH.

3amanne u TpeOOBaHUS K MMPOBEACHUIO JJAOOPATOPHBIX padoT

B Teuenme cemecTtpa KaXIblii CTYAEHT B COOTBETCTBHM C pabodeld MporpaMMoil o
muciuminie dusnka JOMKEH BBINOJIHUTH OMNpeesieHHoe 4Hciio jabopaTopHbiXx pabot. Ha
KaX/1yI0 JJabopaTopHyI0 padoTy IJIaHUPYETCS HE MEHEe JBYX 3aHATHI: OJHO [ | Ha BBINOJIHEHHUE



U3MEPEHU, U OJTHO - Ha 3aImuTy oTdera. OTUET MUIETCS HE BO BpeMs 3aHATHI, a J0Ma WU B
Ooubmuoreke.

B Hauane cemecTpa 10 Hayana 3aHATUN CTYICHT IOJKEH ObITh MPOMHCTPYKTHPOBAH I10
TEXHUKE OE€30MaCHOCTH TMPHU MPOBEACHUM JIabopaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (GUKCUPYETCsI B CIICLIUATHHOM KypHAJIe; TaM HY)KHO 0053aTeITbHO PACIHCAThCS.

B naboparopuio CTyIOeHTHl IODKEH MNPUXOAUTH TMOATOTOBIEHHBIMU K Ha3HAYEHHOM
pabore. HeoOxonuMo 3apaHee MpouyuTaTh OMHCAHHE PAOOTHI M TEOPETHUYECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAaHHOW JHTEpaType u
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOUS, BRIITyCKaeMbIe KadeIpoid.

BrimonHaTe paboTy CTyAEHTY pa3peniaercs, JHIb Mocie A0MycKa, MOJIy4eHHOTO Mocie
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOKEH YOSAUTHCS, YTO CTYACHT MOHIMMACT:

KaKue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

Kakas 1eJb Iepe]l HUM IMOCTABJICHA;

KaKUMU PUOOpamMH U KaK BEAYTCS U3MEPEHUS,

KaK CIIeyeT MPOBOJIUTh YKCIIEPHUMEHT.

[TomyueHHsIi JOoMycK K paboTe OTMEYaeTcs MpernogaBaTesieM B )KypHale.

B mporecce BbimosnHeHUs J1a0OpaTOPHONH pPaOOTBI HYKHO 0O0S3aTEIBHO 3arOJIHUTh
MPOTOKOJ U3MEPEHUN. Y Ka)KJ0T0 CTYJEHTa TPOTOKOI U3MEPEHUIN JTOJKEH OBITh CBOM;

BEJICHHE OJHOTO TPOTOKOJA HECKOJIbKUMHU CTYIACHTAaMH BMECTE HE JOITyCKaeTcCsl.
[Iporokon Beaetcs Ha mcte popmara A4. B mpoToKoie TOIKHO OBITh OTPAKEHO:

TOYHOE TIOJIHOE Ha3BaHWE W HOMep JabopaTOpHO pabOThl B COOTBETCTBUH C
METOIUYECKUM ITOCOOHEM;

dbamMuIHs, THUIUANBI CTYACHTAa U HOMEP TPYIIIIGI,

(dbamMuIMs U MHUIUAIIBI IPETIO1aBaTeNs;

TabIMIIa TEXHUYECKUX XapaKTePUCTUK MU3MEPUTENFHBIX MPHOOPOB (Ha3BaHue mpuodopa,
pabounii 1uarna3oH, 1eHa JASICHHs, KJIacC TOYHOCTH H JIp.);

napaMeTpbl yCTAHOBKHU, HA HEW yKa3aHHBIC,

pe3yJIbTaThl U3MEPEHUI;

JaTa v MOJAIKUCH CTYACHTA.

Bce 3anucu JOJDKHBI BECTHUCH aBTOPYYKOMW, IIAPUKOBOW, KaNWJUIAPHOW WIJIM TEJIEBOM
pyukoi. 3amuch HAOMIOJECHUN M NAaHHBIX KapaHIalloM He JOIMYCKAaeTCs, KapaHIalloM MOXKHO
JMILIb YePTUTH TaOIUIBI U rpaduku. BeaeHne «uepHOBUKOB MPOTOKOJIA» U MEPENHUChIBaHUE UX B
KOHIIE 3aHSTHS HAYHUCTO HE PEKOMEHIYETCS; 3TO HEHYKHas TpaTa BPEMEHH U BO3MOXKHOCTH
JOMYCTUTh OMIMOKY NMpu nepenuchiBaHuu. CTapaTreabHOCTh M aKKypaTHOCTDH JIydYllle MpPOSBUTH
npu opopMIIeHHN OTYETA.

[To oxoHUaHUU U3MEPEHUI MPOTOKOJ 00s3aTENBHO AA€TCSA Ha MOJANUCH MPENoaBaTeio.
be3 3Toi1 moanucu MpOTOKOJ CYMUTAETCS HEACUCTBUTENBbHBIM. [loanuchk CTyAeHTa B MPOTOKOJIE
o003HayaeT, 4To OH OTBEYAEeT 3a BCE IPOBEIEHHBIE HM3MEpPEHHs, a MOANUCH MpernoiaBaTens
03HAYaeT, YTO paboTa JEWCTBUTEIHHO BBINMONHSIACH U yKa3aHHBbIC 3HAYCHUS JCHCTBUTEIHHO
MOJTy4Y€Hbl UMEHHO TE€M CTYJIEHTOM, KOTOPBIA COCTaBUII MPOTOKOJ.

[To pesynpTaTam, 3adMKCHPOBAHHBIM B MPOTOKOJE WU3MEPEHHH, CTYACHT JOMa IUIIET
OTYEeT W 3alIMIIAeT ero Ha cienyromeM 3aHaTuu. [Ipu 3amuTe oT4era MOTYT OBITH 3aJaHbI
TI00BIe BOMPOCHI 1O TEOPHUH HM3y4aeMoro SIBICHUS M 10 TOJTYYCHHBIM pe3yibTaraM. 3a
MPUHSTHINA OTYET MPENoAaBaTelb BHICTABISET CTYIEHTY OLIEHKY M IOCJIE 3TOr0 COOOIIAeT HOMEP
¥ Ha3BaHUE CIIeAYIoMIeH J1abopaTOpHOU pabOTHL.

Crpykrypa u popma oTdera o 1a00paTopHOM padoTe

OT4eT JOMKEH COIePIKaTh CIECAYIOIINE Pa3/elibl:

1. lens pabOTHI.

Ona cdopmynupoBaHa B ONUCAHUM J1A0OPATOpHOM pabOTHI, OTTyga €€ CleayeT
MEePEeTnrcaTh.

2. Onucanue 1abopaTOPHON YCTAHOBKHU.



Onucanue yCTaHOBKH JOJDKHO OBITh KpaTKuM. CiieryeT orpaHHuuThCs (PyHKIMOHATBHOM
WIN DJIEKTPUYECKON CXeMOM YCTaHOBKU. He HyXHO NpHUBOAWUTH BHELIHETO BHIA NPUOOPOB.
Jlanee HEOOXOIMMO ONMHUCATH SKCIIEPUMEHT U MIEPEUUCIINTh U3MEPUTENIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. PaGouue GpopmyIbL.

PaGounMu Ha3bIBalOTCS TOJBKO Te (OPMYJbl, MO KOTOPBIM HENOCPEICTBEHHO
NPOM3BOJATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
CJIelyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WM u3BecTHO. Bece npuBeneHHbIe
(dopMyIIBI TOJKHBI OBITH IPOHYMEPOBAHBI.

BeiBog GopMyst u mpoMeKyTOUHbIE BBIPaKEHUSI B 3TOM pasjielie MPUBOAUTH HE HYKHO.
@opmynbl A7 BBIYMCICHHUA TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUH B 9TOM Pa3zeiie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaThl ”3MEPEHUM 1 BHIYHUCICHUM.

B sToM paznene ordera HOJIKHBI ObITH MPHUBEICHBI BCE M3MEPEHHBIE U BBIYMCIICHHBIC
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BHUJAE HAITAAHBIX Tabmul. B
IPUBOJAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATHUUYHBIE pa3psasl (IogpoOHee 00 3TOM
noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITH
IIPUBENICHBI B 9TOM pa3Jiene.

5. IIpuMepsl BBIYUCIICHUM.

B sTom paznene oruera IOMKHBI OBITh IMPUBEACHBI MOAPOOHBIE MPUMEPHI BBIUMCIICHUI
1o Kaxjaou paboueit ¢popmysne. He Hy)kHO MpUBOAUTH BCEX BBIYMCICHUH, BIIOJIHE JOCTATOYHO
OJTHOTO NpHUMeEpa MO KaxIoW (popmyie. DTOT pazfes HyKeH IJs TOro, 4ToObl MPENnoiaBaTelto
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. Beruncienue norpemnHocTeil.

B ostom pa3snmene ordera OODKHBI OBITH MPEACTABICHBI (OPMYJBI, MO KOTOPBIM
IPOBOJWIIACh MaTeMaTHudeckas o0paboTka pe3ysibTaToB M3MepeHHUH. JI0KHBI ObITh BBIBEAEHBI
(GopMynbl, MO KOTOPBHIM BBIUUCIISUINCH CHUCTEMAaTUYECKUE W CIy4aiHble IOTPEIIHOCTH U
IIPEJICTaBJICHBI IPUMEPBI BBIYUCIICHAN IO KaXKI0W U3 HUX.

DTOT paszen oTueTa caMblil CIIOKHBIN A1 CTyieHTOB. [1o Hemy Gouiblie Bcero BOIpocoB,
B HEM OojblIe Bcero omwuOOK. Teopus MOTrpentHoCcTe OOBIYHO ObIBACT HANMWCAaHA s
NOJTOTOBJICHHOTO YHTAaTelNs, 3HAKOMOIO C BBICIIEH MaTemaTukoil. B Hacrosimem mocobun
aBTOPBI IIOCTAPAJINCh OCTAaBUTH JIMIIb CaMOE€ BaXKHOE II0 3TOW TEME M H3JIOKHUTH MaTepual II0
BO3MO>KHOCTH IPOCTO.

7. I'padpyku 1 puUCyHKH.

He6onpbmme rpaguku 1 pUCyHKH pa3MeIIaloTcsi B TeKCTe, a Oonpiuue - ¢popmara A4 -
NPUBOJAATCS HA OTIEJNBHOM JIMCTe. B 1r000M cilyyae OHM JIOJKHBI OBITh IOJNHMCAaHbBl U
NPOHYMEpPOBaHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe€ oTdera. I'paduku o0s3aTenbHO
BBINOJIHAIOTCS HA MHJUIMMETpoBoi Oymare. Ha kaxmoil ocu J0KHO ObITE 0003HAU€HO, Kakas
BeJIMYMHA M B KaKWX €AMHHUIIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JODKHBI OBITH
HAHECECHBI TOJBKO Y3JIbl KOOPAWHATHOU CeTKH. M3MepeHHBIE HA ONBITE 3HAYEHUS MOJIHCHIBATH
Ha ocsx He cnenyer. Ha rpaduk ob6s3aTenbHO HaHOCSTCA BCE DKCIEPHUMEHTAIbHBIE TOYKH, H
IIPOBOAMTCA COEIUHSAOMAs UX JIMHUA. OKOJIO ONHOM WM HECKOJIBKHX TOYEK OTKJIAJbIBAIOTCS
CHUCTEMaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOUIMX HM3MEpEeHu# (moapodHee 00 3TOM moOWaeT
peyb HUXKE).

8. OKOHYATENbHBIE PE3YIIbTATHI, X 00CYXKICHHE, BBIBO/IBI.

B sTOoM pasmene oTdera HYXHO TOJBECTH HTOT TMpojelaHHON paboTel. Cruemyer
Hanucarb, KaKUe MOJIYy4eHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnn m3aMepeHus: mpoBOAMINCH pa3HbIMU METOJAMHM, TO OOS3aTEBHO HYKHO CPaBHUTb
3TU PE3yJabTaTbl M UX MOTPELIHOCTH, CHEJaTh 3aKJIIOUEHUE, KAKOW METOJ Jydylle, TOYHEE,
yno0Hee.



Ecnu u3BecTHO TabiM4HOE 3HAYCHHWE M3MEPEHHOW BEIWYHMHBI, TO HYKHO 0053aTeIbHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITe 3HAYEHHEM U JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
UX COBIIAJCHUN WM HECOBIA/IECHUU.

Ecnu B paGoTe 3Ha4YeHHs] OMHOW M TOM K€ BEIIMYMHBI MOTYYEHBI YKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WJIK HECOBIACHUH.

B cnywae, xorma Mexay CpaBHUBAEMbIMM BEIMYMHAMHM HMMEIOTCS HEIONYCTHUMBbIE
pPacxXoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MO>KHBIX IPUYHMHAX 3TOTO HECOBIAJCHMS.

Ecnu B paboTe cTaBUIIOCH IIENIBIO TIPOBEPUTH KAKOW-TO (PM3MUECKHI 3aKOH WJIM U3yYUTh
SBJICHHE, TO B JAaHHOM pasjelne HeoOXOOUMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABJICHHBIH
BOIIPOC.

BbIBO 10MIKEH COOTBETCTBOBATD LIEJIH PAOOTHI.

TpeboBanus k oopMIIEHHIO OTYETA O JabopaTOpHOH padboTe

OTuet no 1abopaTtopHO paboTe AOKEH BBINMOJHATHCS Ha JucTax ¢opmara A4. 3amucu
Ha JIUCTaX BEAYTCS TOJIbKO C OJHOM cTopoHbl. [lo kpasm nucrta 1oKHA 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 TIOJi€ HYKHO JIMIIb IOCTaBUTh HOMEP CTpPaHUIBL.
[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 32 BCE «3aMMCTBOBAHHBIE» OLIMOKHU, KOTOPHIX ObIBaeT MHOro. Cka3zaHHOE B
paBHOI Mepe OTHOCUTCS K opMynaM, KOTopble BBl MOACMOTpenu y KOro-To, a He BBIBEJIH CaMHu.
Jlydmie cnpocuts npenoaaBatens. OH MOACKaXET WJIM NPOBEPUT, MpaBUWIBLHO JU y Bac
HOJIyYUJIOCh.

TuTynbHBINA TUCT pabOTHl MOXKET OBITh HANMMCAaH OT PYKU WM HaleyaTaH Ha MPUHTEpE.
DneKTpOHHas BepCHsl TUTYJIBHOTO JINCTa HaxoauTcs Ha caiite 'Y Alla.

Metoauueckre yka3aHUs IO BBINOJHEHHIO J1a0OpaTOPHBIX paboOT MpUBEIEHBI 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. Jlabopatopusiii npaktukym //I".A. Becanuesa, 1.1 KoBanenko,
H.II. 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.JIaBpoBckas, A.H.Tporun, E.B.XonuHesa.
[IpoexTpoBaHue, M3rOTOBICHHE W HCCIEAOBaHUE HHTEpPEepeHIMOHHbIX MOKpbITHiA. CII6.:
['VAIL 2010.

11.4. Meroauueckue  ykasaHus  JUII  OOydYalOUIMXCA 1O MPOXOXKICHHIO
CaMOCTOSITEIIbHOU PaObOThI

B Xoze BBINOTHEHUS CaMOCTOATENBHON PaboThl, 0OyJalOUIHiics BBIOIHIET paboTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
y4acTusl.

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

B mporecce BBITIOJHEHHS CaMOCTOSITEIBHOM PabOThI, y oOydaromierocs (GopMHpPYETCs
nesiecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHCTEMaTH3allMK NMPUOOpEeTaeMbIX 3HaHUIl, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOyuYeHHs, TOMOTraeT IOJYYUTh HABBIKM TOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepuallaMH,  HANpaBJSIOMIMMU  CAMOCTOSITENBHYIO — paboTy
00yJaronuxcst SBISIOTCS:



-y4eOHO-METOINYECKHA MaTepHall M0 AUCIUILINHE;
-METOJMYECKUE YKA3aHHUs 110 BBIMOJHEHUIO KOHTPOJIbHBIX padoT (Ui 0OydYaroIuxcs mo
3a049HOM (hopme oOyueHus).

11.5. Meroanueckue ykazaHusi JUIs OOYyYarOMIMXCS MO MPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCTIEBaEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEIyCMaTpUBAaeT KOHTPOJIb KadyecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYEHHE CEMECTpa C IIeJIbI0 OIICHUBAHHS XO0/a OCBOEHUS
JUCLUIIAHBL.

OcHOBHBIMHU (paKTOpaMU TEKYILIETO KOHTPOJIA 3HAHUIN 00ydaroluXxcs SBISETCS YCTHBIN
ONpPOC Ha JIGKIHMOHHBIX WJIM NPAKTUYECKUX 3aHATUAK, 3allUTa JIAOOpPaTOPHBIX padoT.
CpeactBaMu TEKyIIETO KOHTPOJs MOTYT ObIThb Oecenbl MpenojaBaTeNis W CTYACHTA,
KOHTPOJIbHBIE BOIIPOCHI U 3a/1aHUS.

Pe3ynbTaThl TEKYIIErO0 KOHTPOJIS YCIIEBAEMOCTH CIIY>KAaT OCHOBOHM I MPOMEKYTOUHOU
aTTECTAllUU: MOJYYCHHUS 3a4eTa WIM JOMycKa K 3K3aMeHy Wiu auddepeHunpoBaHHOMY 3a4eTy
10 Y4eOHOU TUCIUTIINHE.

B Teuenme cemectpa [uig Aomycka K dK3aMeHy WM AuddepeHIupOBaHHOMY 3a4eTy
CTYJEHTY HE00X0UMO cJaTh He MeHee 75% J1abopaTOPHBIX U MPAKTUYECKUX PadOT.

11.6. Meroauueckue ykazaHUs Ui 00YYaIOUUXCs 10 MPOXO0XKICHUIO MTPOMEKYTOUHOM
aTTeCTallUU.

[Ipomexxyrounass  arrectanust  OOy4arOIIUXCS  MPEAyCMAaTPUBAET  OIICHHWBAaHUE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB O0y4YeHHs Mo aucuuiuinHe. OHa BKIIOYAET B
ceOst:

-3K3aMeH — (opMa OIEHKU 3HAHUM, MOJyYEeHHBIX O0OYydYalolUMCs B MPOLIECCEe U3YUCHUS
BCEH JMCIUIUIMHBI WM €€ YacTH, HABBIKOB CAaMOCTOATEIBHON paboOThl, CHOCOOHOCTH PUMEHSTh
UX JUIsl pelIeHHs MpaKTUYEeCKHX 3ajJady. OJK3aMeH, KaK IpPaBHJIO, MPOBOJUTCS B TEPUOJ
HK3aMEHALIMOHHOW CECCUU U 3aBEPIUACTCS aTTECTALlMOHHON OLEHKON «OTJIIMYHO», «XOpOIIOY,
«YAOBIIETBOPUTEIBHOY», «HEYIOBIETBOPUTEIHHO». DK3aMEH MOXKET MPOXOAUTH B BUJAE YCTHOTO
OIpoCca UM TECTUPOBAHUS.



JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI

[Jata BHEceHuUs
W3MCHCHHH U
JIOTIOTHECHHUM.

IToanuce BHECIIETO
W3MCHCHHS

Coneprxanne N3MEHEHUH W JOTIOTHEHUI

Jara 1 Ne

POTOKOJIA
3aceaHus
kadeapbl

ITommuce
3aB.

kaeapoit




