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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
-pacuupeHue 1 3aKperieHue mpo(ecCuoHaIbHBIX 3HAHUI;
-TIOBBIIICHNE UHTEIUIEKTYAIBHOTO U OOIIEKYIbTYPHOTO YPOBHS;
-(opMHUpOBaHNE HABBIKOB CAMOCTOSITEIIHHOTO MPOBEJCHUS IKCIIEPUMEHTAIBHBIX PabOT, MaTeHTHO-
ro MOMCKa, MPOCKTUPOBAHUS ONTHUYECKHX MPUOOPOB, CXEM M YCTPOUCTB Pa3sNUYHOrO (yHKIIMOHATHHOTO
Ha3HAYEHUsI, IPOBEICHUS HAYYHBIX UCCIICIOBAHMIM.

1.2. 3agaum IMCHUNINHDI
— IIpuobOpereHne MpaKTHUYECKUX HABBIKOB, HCOOXOAMMBIX MPHU MPOBEICHUHU HCCIIEI0BATEIbCKON

paboTHI IO TeMAaTHUKE OYIyIIeH CriennaaIbHOCTH.

2. MecTto mucuuniuHbl B ctpykrype OIIOII
Hucuumuinna «Hay4uno-uccnenosarensckas padora» (b1.B.O/I.5) orHocuTcs k 6moky 1 (Bapua-
THUBHAs 4acTh).
[TpenmecTBYOIKUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIE 3HAHMS, SIBISIOTCS CIEIYIO-
M€ JUCHUTUIMHBL: 3aIlnTa BRITYCKHON KBaTH()PUKAIMOHHOW pabOThI, BKIIIOYAsl IIOATOTOBKY K MPOIEIype
3alIUThI U IPOLEYPY 3aluThl, MatemaTuka, dusuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tponecc n3yueHus JUCUUIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

—  OIIK-2 criocoGHOCTBIO OCYIIECTBIATH TIOUCK, XpaHEeHUe, 00paboTKy W aHAIN3 WHPOPMALIUT
U3 pa3IMYHbIX UCTOYHUKOB U 0a3 JaHHBIX, MPEACTABIATH €€ B TpeOyeMoM ¢opmare ¢ HUCIOJIb30BaHUEM
UH(POPMALIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTUH;

— IIK-2 rotoBHOCTBIO K MaTeMaTHUYE€CKOMY MOJEIMPOBAHUIO IPOLECCOB U OOBEKTOB (POTOHUKH
U ONTOMH(OPMATUKH, UX HCCIIETOBAHUIO Ha 0a3e CTaHJapTHHIX NMaKETOB aBTOMATU3UPOBAHHOTO IMPOEKTHU-
POBaHUS U CAMOCTOSITENILHO pa3paboTaHHBIX POTrPAMMHBIX TPOAYKTOB;

B pesynbrare usydeHus JUCUUILUIMHBI CTYAEHT JOJDKEH:

— 3HaTh METOJMKY IIPOBEJCHUS MAaTEHTHBIX UCCIEIOBAaHUN; METOANKY IPOBEICHUS TEOpETUYE-
CKOTO aHaJIu3a U HKCIEPUMEHTAIbHBIX UCCIIEIOBAaHNI; MpaBUia SKCILTyaTallul UCCIIEA0BATENbCKOro 000-
PYZIOBaHUS; TEXHUKY 0€3011aCHOCTHU MPOBEACHUS HKCIIEPUMEHTAIBHBIX paboT.

— yMeThb NPOBOAMTH MATEHTHBIA MOHMCK MO TEME HCCIEA0BaHUS; MPOEKTHPOBATh YCTPOHCTBA
(OTOHMKHM; M3rOTaBIMBaTh MakKeTHbIe 00paslbl pa3pabOTaHHBIX YCTPOMCTB; O(QOPMIIATH KOHCTPYK-
TOPCKYIO JJOKYMEHTAIMIO Ha pa3pab0TaHHOE yCTPOHCTBO.

—  BJIa/IeTh HAaBBIKAMM MOJICIIMPOBAHUS 3JIEKTPOHHBIX CXEM; HAaBBIKAMM pa3pabOTKU KOHCTPYK-
UM YCTPOUCTB (DOTOHUKHU; METOIAMH aHAIM3a U CUCTEMATHU3aLuH Pe3yIbTaTOB UCCIEIOBAHUS, IPEJICTAB-
JIEHHs MaTepUasoB UCCIEIOBAHUS B BUJI€ OTUYETOB, ITyOIMKALIUM, TPe3CHTALUH.

4. O0beM JMCHUIIMHBI M BUbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCLUILUINHBI cOcTaBisieT 8.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -
ue 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCITUILUIMHBI

Bupl yueOHO 1€ TEIIBHOCTH Bcero yacos CemecTpsl
6 cemectp 8 cemecTp

AymutopHsble 3aHATHS (BCETO) 132 72 60
[IpakTnueckue 3aHATHS 132 72 60
W3 Hux B MHTEpaKTUBHON (hopme 132 72 60
CamocrosTenbHas paboTa (Bcero) 156 72 84
[ToaroroBka K NpakTUYECKUM 3aHATHUSM, 156 72 84
CeMHMHapaM

Bcero (0e3 sx3amena) 288 144 144
OO6m1ast TpyI0€MKOCTh 4 288 144 144
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8.0 4.0

4.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI

Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHATUN TTPUBECHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

HazBanus PasaciioB JUCHUIIIIMHBL

[IpakTnueckue 3aHATUS

CaMocTosgTensrHas pa60Ta

Bcero uacos
(6e3 sk3ameHa)

dopmupyembie
KOMIICTCHITUHT

6 cemecTp

1 Ponpb sxcniepumenTa B Teopuu mo3Hanus. Oco-
OEHHOCTH MH>KEHEPHOTO SKCIIEPUMEHTa — MHOTO(-
AKTOPHOCTh U CTOXaCTUYHOCTh. OnTrMu3anus. AK-
TUBHBIM U TACCUBHBINA SKCIIEPUMEHT.

18

—
(o¢]

36

[K-2

2 dyHKIMY 11enu B SKcnepuMenTe. TpeboBaHus K
(GYHKLIMAM LM B 3aJja4aX UHTEPIIOJISALUMN U ONTH-
mu3zanuu. [IpuMepsl OCTPOEHHS] KOMIUIEKCHBIX
(hyHKIMH 11eTH.

18

18

36

OITK-2, TTK-2

3 dakTOpHI B IKCTIEPUMEHTE — BapbuUpyeMbIe, PUK-
cupyemble, cinydaiineie. TpeGoBaHus K Bappupye-
MBIM (paKTOpaMm —KOJIMYECTBEHHAs ONpeeseH-
HOCTb, HE3aBUCUMOCTb, COBMECTUMOCT.

18

18

36

OIIK-2, I1IK-2

4 JIucriepCUOHHBIN aHAJIN3 KaK CPEJCTBO OOHAPY-
KEHUS BIUAIOUIMX (PaKTOPOB HA (POHE CIIydalHbIX
nomex. OTHO(AKTOPHBIN U MHOTO(QaKTOPHBIN aHa-
au3. Panomusanus 1 orpaHU4eHNs HA paHOMHU3a-
uuto. [lnanupoBanue sKcreprMeHTa.

18

18

36

[IK-2

Hroro 3a cemectp

72

72

144

8 cemectp

5 PerpeccuoHHBIN aHalM3 KaK CPEACTBO MOCTPOE-
HUSl MAaTeMaTHYeCKON MOIeTT 00bEKTa UCCIIeI0Ba-
Husi. OCHOBHBIE 3TaIlbl PErPECCUOHHOTO aHAIN3a —
NOCTYJIMPOBAHUC BHUJ1a MOJCIIN, HAXO0XKIACHUC OIIC-
HOK KO3((UIIMEHTOB, aHATIU3 PETPECCHIA, OTICHKA
AJ€KBATHOCTHU U TOYHOCTH.

24

18

42

OIIK-2, I1IK-2

6 MoaenupoBaHue MPOLECCOB TeHEPAIUH, PACIIPO-
CTpaHEHUs U B3aUMO/JICHCTBUS CBETOBBIX BOJIH B
OTNITHYECKUX CPEeJiax.

12

24

36

[IK-2

7 PazpaboTka KOHCTPYKIIMH YCTPOUCTB (POTOHHKH.

12

24

36

[K-2

8 IlaTenTHas I/IH(I)OpMaI_[I/IH M IIaTCHTHBIC UCCIICO0-
BaHWs, HHTCIIJICKTyaJIbHAA COOCTBEHHOCTb.

12

18

30

OIIK-2, I1IK-2

Hroro 3a cemectp

60

84

144
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Hrtoro 132 156 288

5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
He npenycmotrpeno PYII

5.3. Paznenbl JMCHUMILVIMHBI M MEXKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NpeAbl Ty IIUMHU)
U oOecneynBaeMbIMU (MOCJIETYIONIUMH) TUCIHHIIMHAMHA
Paznenpl TUCIUIUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICYMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEKIUCIMILTHHAPHBIEC CBSI3U

Ne paznenoB qaHHOM AMCHUIUIMHBL, 17151 KOTOPBIX HEOOXOIUMO
HanMeHOBaHKE TUCIHILINH n3ydyeHue 00ecreunBaoIUX U 00eCeunBaeMbIX JUCIUILUINH

1 2 3 4 5 6 7 8

Hpe,[[I.HCCTBYIOH_II/IC JAUCIUITIINHBI

1 3amuTa BEITYCKHOW KBaIH(pH-
KaI[MOHHOHN paboThl, BKIIIOYAs

+ + + +
MOATOTOBKY K MPOLIEIypE 3allH-

TBI U TIPOLIEAYPY 3AIIUTHI

2 Marematuka + + +
3 dusuka +

5.4. CooTBeTCcTBHE KOMIIETEHI M, (POPMHPYEMBIX IPH U3YYEeHHUH JMCIHUILIMHBI, 1 BU10B 3aHATHI
CooTBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, W BHUJIOB 3aHATUN
MpeJIcTaBIeHo B Tabmmie 5.4
Tabmuua 5.4 — CooTBETCTBHE KOMIIETEHIINI U BUJOB 3aHATUH, (HOPMUPYEMBIX MPU U3YUYEHUHU TUCIUILIH -

HBI
Bunnl 3ansatuit

= 5
= QS
= = 3
= T =8
:f < =
5 : 3

g5 2 % DopMbI KOHTPOJIS
= & =
= 8 =
] = X
2 S o
g S
: :
= <
@)

OIIK-2 + + Onpoc Ha 3aHITUsAX, BeicTyIieHue
(moknam) Ha 3aHITUH
[IK-2 + + Ormpoc Ha 3aHATHAX, BeICTyIIIeHne
(mokJaa) Ha 3aHATUU

6. UaTepakTuBHBIC MeTOABI M (OPMbI OPraHU3ALHHN 00yUCHHS
TexHONI0ruM MHTEPAKTUBHOIO O0YYEHHUs IIpU PasHbIX (opMax 3aHATHI B yacax MpPUBEJCHBI B Ta-
ommue 6.1
Tabmuua 6.1 — TexHOJIOrMM UHTEPAKTUBHOIO O0YUYEeHHMsI IPU pa3HbIX (popmMax 3aHATHI B yacax

NHTEepakTUBHBIC
Metonpt MPAKTUYECKHUE Bcero
3aHATHUSA
6 cemecTp
Hccnenosarensckuii METO 40 40
[Ipe3enTaruu ¢ UCIOIB30BAHUEM CIIAKIOB C 32 32
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o0CcyXIeHreM
Hroro 3a cemectp: 72 72
8 cemecTp
Uccaenosarenbcknii MeTo 30 30
[Ipe3enTanuu ¢ NCMOIB30BAHUEM MYJIBTUMEINA C 30 30
o0CcyXIeHreM
Hroro 3a cemectp: 60 60
Hroro 132 132
7. JlabopaTtopHble paGoThl
He npenycmorpeno PYII
8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMHUHAPOB) MpuBeeHO B Tabnuie 8.1.
Tabmuia 8. 1 — HaumeHoBaHME MPAKTUYECKHUX 3aHATHH (CEMUHApPOB)
o ]
2 Z E
2 5 =
HanmMeHoBaHME NPAKTHYECKUX 3aHATUN = > O
HasBanus pasnenos zF =
(cemuHapOB) 8 s 2
X g =
a o 2
= S
6 cemecTp
1 Ponb skciepuMeHTa B TEOpUH H3ydenue poiu s3KCHeprUMEHTa B TEOPUH 18 [1K-2
no3HaHus. OCOOEHHOCTH no3Hanus. M3yuenrne ocoOeHHOCTEM
WH)KEHEPHOTO IKCIIEPUMEHTA — WHXEHEPHOTO HKCIIEPUMEHTa — MHOTO(]-
MHOTO(aKTOPHOCTh U AKTOPHOCTb U CTOXaCTUYHOCTh. U3yue-
CTOXaCTUYHOCTH. ONTUMHU3ALIHSL. HUE ONTUMU3AIINSA, a TAK)KE aKTUBHBIX U
AKTUBHBIN 1 TACCUBHBIN MAaCCUBHBIX IKCIIEPUMEHTOB.
9KCIEPUMEHT. Vroro 18
2 OYHKIMH 1ETH B SKCIIEPUMEHTE. N3yyenune GyHKIINUU 1IETH B DKCIIEPUMEH- 18 [1K-2
TpeboBanus K GyHKIHSIM IIETU B te. TpeGoBanus K PyHKIMSAM IETH B 3a-
3a/1a4aX UHTEPIOJISAIUA U Ja4ax MHTEPIIOJSAIUN U ONITUMH3AIN-
ontumuzauuu. [Ipumepsl noctpoenus |u.llpumepsl TOCTPOSHMS KOMITJIEKCHBIX
KOMIUTIEKCHBIX (DYHKITUN TIEITH. GyHKIMIHA 1IeTTH.
Hroro 18
3 ®akTophl B IKCIIEPUMEHTE — N3yuenue BapbupyeMbIX, GUKCUPYEMBIX, 18 OIIK-2,
BapbHpyeMbie, (GUKCUPYEMBIE, CIIy9aifHbIX (DAKTOPOB B IKCIIEPUMEHTE. [IK-2
ciy4aiineie. TpeboBaHUs K Vroro 18
BapbUpyeMbIM (pakTopam —
KOJIMUECTBEHHAs OTPEACNIEHHOCTb,
HE3aBUCUMOCTb, COBMECTUMOCTb.
4 JlucriepCUOHHBIN aHAJIN3 KaK N3ydeHune qucrepCuOHHOrO aHaIu3a Kak 18 [1K-2
CpeACTBO OOHAPY)KEHHS BIMSIOIUX | CPEJCTBA OOHAPYKECHUS BIUSIOUINX (aK-
(akTopoB Ha (poHE ciTydalHBIX TOpOB Ha (oHe ciydaiHbIx momex. N3y-
nomex. OnHO(aKTOPHBIHN U YeHHE OHO(PAKTOPHOTO U MHOTO(DAKTOP-
MHOTO()aKTOPHBIN aHAU3. HOTO aHanu3a. Panmomusanus u orpaHu-
Pannomuzanus u orpaHuueHust Ha YyeHus Ha pa”aomuzanuio. [InanupoBanue
panaomuszanuio. [lnanupoBanue HKCHEPUMEHTA.
JKCIIEPUMEHTA. Wroro 18
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Hroro 3a cemectp 72
8 cemecTp

5 PerpeccruonHbli aHAIN3 Kak N3yyenue perpecCuOHHOrO aHaJIn3a Kak 24 | OIIK-2
CPEICTBO MOCTPOEHUS CpeICTBa MOCTPOEHUSI MaTEMaTUUECKOI
MaTeMaTH4ecKoi MoJiesin 00beKTa MoJIeN 00beKTa uccnenoBanus. Mzyue-
uccinenoBanus. OCHOBHbBIE 3TAIIbI HHUE OCHOBHBIX ATAlOB PErPECCHOHHOTO
PErPECCUOHHOIO aHAIN3a — aHaJIM3a — OCTYJIMPOBAaHUE BUIa MOJIE-
MOCTYJIMPOBAHUE BUJIa MOJIEIH, JI1, HAXOXKJIEHNE OIICHOK Kod(duiueH-
HaXO0XJIeHHE OIIEHOK KOd(P(PHIIMEHTOB, | TOB, aHAJIU3 PETPECCHil, OlIEHKA a/IeKBaT-
aHaJIn3 PErpeccui, OleHKa HOCTH ¥ TOYHOCTH.
aJIcKBaTHOCTH U TOYHOCTH. Vroro 24
6 MoaenupoBaHue MPOIECCOB N3ydenune MoaennpoBaHus IPOIIECCOB re- 12 |1IK-2
reHepalyy, pacpoCTPaHEHUs U HEepalnu, paclpoCTPaHEHUS U B3aUMO-
B3aMMO/ICICTBUS CBETOBBIX BOJH B JIEHCTBHS CBETOBBIX BOJH B ONTHYECKUX-
ONTUYECKUX CpEeAax. cpenax.

Hroro 12
7 Pa3zpaboTka KOHCTPYKIIMH N3yuenune meTomoB pa3zpaboTku 12 | 1IK-2
YCTPOUCTB (POTOHUKH. KOHCTPYKIIMH YCTPOHCTB (POTOHUKH.

Hroro 12
8 IlarenTHast MHGOPMALUS U [TaTenTHast ”HGOPMALIUS U TATCHTHBIE 12 | OIIK-2,
MaTeHTHBIEC UCCIIeIOBAHMS, UCCIIeIOBaHUS, HHTEIJIEKTyalbHast co0- [K-2
UHTEJJIEKTyalIbHAsi COOCTBEHHOCTh. | CTBEHHOCTb.

Hroro 12
Hroro 3a cemectp 60
Hroro 132

9. CamocrosiTesqibHasi padoTa
Bunst camocTosiTenbHOM pabOTHI, TPYAOEMKOCTh U (DOpMUpPYEMbIe KOMITETCHIIUY MTPEICTABICHEI B
Tabimie 9.1.
Tabmuia 9.1 - Bugsl caMoCTOSTETbHON pabOThI, TPYIOEMKOCTh ¥ (POPMUPYEMbIE KOMIIETCHIINU

vy L =
= &
: | i3
Buner camocTosaTensHON & > ©
HazBanus pasnenos = T & = @®opMBI KOHTPOJIS
6 (5] = O
paboTbl 2 g 2
X S
Y Qo 2
~ S
6 cemecTp
1 Ponb 3kciepumenTa B [ToaroroBka Kk mpaxkTuye- 18 |TIK-2 BricTynuienue (noknan) Ha
TEOPUHU TTO3HAHMUS. CKHM 3aHSTHSIM, CEMHUHA- 3arsTiH, Onpoc Ha 3aHs-
OcobeHnocTH pam THAX
WHXEHEPHOTO Hroro 18
IKCIIEPUMEHTA —
MHOTO(QaKTOPHOCTb U
CTOXaCTUYHOCTb.
Onrumusanya. AKTUBHBIN
U IIaCCUBHBIN
9KCIIEPUMEHT.
2 OYHKINH 1IETHU B [ToaroroBka k mpakTuue- 18 |OIIK-2, Brictymuienne (moxnam) Ha
JKCIIEPUMEHTE. CKHM 3aHSTHSIM, CEMHHA- TIK-2 3aHsT, Onpoc Ha 3aHs-
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TpeboBanus k QyHKIHSIM
LIEJIN B 3a]1a4ax
UHTEPIOJISALUH U
ontumuzanuy. [Ipumepsl
HOCTPOEHUS
KOMIUIEKCHBIX (PYHKINN
LeJH.

pam

HUroro

18

THUAX

3 ®akropsl B
IKCTIEPUMEHTE —
BapbUpyEMBbIE,
(buxcupyembie,
ciyuaitaeie. TpeOoBanus
K BapbHPYEMbIM
(bakTopam —
KOJINYECTBEHHAS
OTIPEICIIEHHOCTD,
HE3aBHCUMOCTbD,
COBMECTHMOCTb.

[ToaroroBka Kk mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

18

Hroro

18

OITK-2,
TK-2

Ormpoc Ha 3aHATUAX

4 JlucnepcroHHBIN aHAJIN3
KaK CpeJICTBO
OOHapyXEHHUs BIUSIOLINX
(haxTopoB Ha QoHe
CIIy4aiHbIX ITOMEX.
OnHodakTopHBIN U
MHOTO(aKTOPHBIN aHAIN3.
Pannommusanmsa u
OrpaHMYEHUS Ha
PaHIOMM3ALHIO.
[InanupoBanue
JKCIIEPUMEHTA.

IToaroroBka K mpakTuye-
CKHM 3aHATHUSAM, CEMUHA-
pam

18

Hroro

18

[1K-2

Ornpoc Ha 3aHATHAX

Hroro 3a cemectp

72

8 cemectp

5 PerpeccuonHblii aHanms3
KaK CpeJICTBO IMOCTPOCHUS
MAaTeMaTH4eCKON MOJIEIIN
00BeKTa HCCIeIOBAHUS.
OcHOBHBIE 3Tarbl
PErpecCuOHHOr0 aHaIu3a
— MOCTYJIMPOBAHUE BUJIA
MO/IEJIN, HAXOXK/ICHHE
OLIEHOK K03 () (pUITEHTOB,
aHaJIu3 PErpeccui,
OIICHKA aJIeKBaTHOCTHU U
TOYHOCTH.

[ToaroroBka Kk mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

18

Hroro

18

OITK-2,
TK-2

Brictymiienue (noxnam) Ha
3aHaTud, Onpoc Ha 3aHs-
THUAX

6 MonenupoBaHue
MPOLIECCOB T€HEpalnu,
pactpoCTpaHeHHS 1
B3aUMOJICHCTBUSA
CBCTOBBIX BOJIH B
ONTHYECKUX CpeJiax.

[ToxaroroBka k mpakTuue-
CKHMM 3aHSITHSAM, CEMHUHA-
pam

24

Hroro

24

[IK-2

Brictymienne (moxmnam) Ha
3anatuu, Onpoc Ha 3aHs-
THUAX

7 PazpaboTtka

[ToaroroBka k mpakTuue-

24

[IK-2

Brictymienne (moxmnam) Ha
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KOHCTPYKIIMU YCTPOIMCTB | CKUM 3aHSATHUSIM, CEMHHA- 3aHatuu, Onpoc Ha 3aHs-
(hoTOHUKH. pam THSAX

Hroro 24
8 INatentHas nnpopmanus | [loaroroBka k npakTuye- 18 |OIIK-2, |BsicTynnenue (qokiajn) Ha
U IaTEHTHBIE CKHM 3aHATHUSM, CEMUHA- [1K-2 3aHaTun, Onpoc Ha 3aHs-
HCCIIeIOBaHMUS, pam THSAX
HHTEIIEKTyalbHast Vroro 18
COOCTBEHHOCTb.
Hroro 3a cemectp 84
Hroro 156

10. KypcoBas pa6ora (IpoeKT)
He npenycmorpeno PYII

11. PeiiTuHroBasi cucremMa Jisi OLEHKH YCIIeBA€MOCTH CTYICHTOB

11.1. banabHble OLIEHKH /JIsl 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bajuibHBIC OIICHKH IS JIEMEHTOB KOHTPOJIS

. . MaxkcuManbHbII
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHOM 0aJut 3a mepuos Bcero 3a
Oamn Ha 1-yto KT ¢ | Oam 3a nepuoa
NESATEIBHOCTH mexnay 2KT u Ha CEMECTP
Hayana cemectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
BricTyruienue (oknam) Ha 10 20 20 50
3aHATAU
Omnpoc Ha 3aHATHAX 10 20 20 50
Hroro makcumym 3a nepu- 20 40 40 100
on
Hapacratomum urorom 20 60 100 100
8 cemectp
Brictymenne (noknan) Ha 10 20 20 50
3aHATUU
Omnpoc Ha 3aHATHAX 10 20 20 50
Hroro makcumym 3a nepu- 20 40 40 100
on
Hapacraromum ntorom 20 60 100 100
11.2. IlepecyeT 02J/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[TepecueT OamIoB B OLIEHKH 32 KOHTPOJIbHBIC TOUKH MIPEJICTaBICH B Tadmuie 11.2.
Tabmuma 11. 2 — [TepecueT 6AJIJIOB B OIICHKH 32 KOHTPOJIbHBIC TOUYKH
bannbl Ha 1aTy KOHTPOIBHON TOUKH Ornenka
> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 1o 69% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT 3
< 60% oT MakcuMaabHOU cyMMbI OaioB Ha naty KT 2

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKTYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aJIOB B TPaJUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY MPEACTaBIEH B TaOmuIie
11.3.
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Tabmuma 11. 3 — IlepecueT cyMMBbI 6aJUIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OLICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTEIIHO CAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpereTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YuyeOHO-MeTOAUYeCKOe U MH(OPMAIIMOHHOE O00ecTiedeHHe TUCHUILINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. OnTuyeckre W aKyCTOONTHYECKUE CHUCTEMBI 00paboTku mHbopmanuu: YdeOHoe mocodue /
bamkupos A. WM. - 2012. 100 c. [OnekrpoHHbsli pecypc] - Pexum  gocryna:
http://edu.tusur.ru/publications/1819, nara obpamenus: 02.05.2017.
2. ®oropedpakTuBHbIE PPEKTHI B EKTPOONTHUECKUX KpHCTamiax : YuyeOHoe mocobue /
[[Tannapos B. M., Manaens A. E., llangapos C. M., Bypumos H. U. - 2012. 244 c. [DnexTpoHHBIN pe-
cypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1553, nata o6pamenus: 02.05.2017.

12.2. lonostHUTEILHAS JIATEPATYpa
1. KgantoBas u ontuyeckas 3eKTpoHHKa: YdyeObHoe nmocooue / llanruna JI. U. - 2012. 303 c.
[OnexTponHsblii pecypc] - Pexum nocryma: http://edu.tusur.ru/publications/713, nmata oOpaieHus:
02.05.2017.

12.3 YyeOHO-MeTOAUYECKHE ITOCOOUSH

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus
1. Hayuno-uccnemoBarenbckas paboTa CTyIEHTOB: MeToauueckue yKa3zaHUsl Ui CTYIACHTOB
HarpasieHuss moarotroBku 200700.62 - "dotonuka u onromHpopmaruka" npoduib: DOTOHHKA BOITHO-
BOJIHBIX, HEJIMHEHHBIX U niepuoauueckux cTpykryp / Jlyruna H. 3., Bypumos H. U. - 2014. 20 c. [Onek-
TPOHHBIN pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/4082, nara obpamenus: 02.05.2017.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOUS ISl JIUI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbSA

Y4eOHO-MeTOqUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YWCIIa MHBAIHOB MPEAOCTABISAIOTCS B (hopMax, adalTHPOBAHHBIX K OTPAHUYCHUSM WX 37I0POBbS H
BOCTIPUSTHS UH(DOPMAITUH.

JIJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B Ie4aTHON (hopMe YBEITMUEHHBIM MIPUGTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

JlJ1s1 I ¢ HAPYIIEHUSIMHM OTIOPHO-IBUTaTEJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (popme.

12.4. ba3bl 1aHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CUCTEMbI U TpedyeMoe
NporpaMMHoe odecrneyeHue
1. Hayuno-o6pa3oBarensHblii moptan TYCYP
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13. MarepuaibHO-TEXHMYECKOE 0O0ecneuyeHue JUCIUTIMHBI
13.1. O61ue TpedOBaHNS K MATEPHAIbHO-TEXHUYECKOMY 00ecreYeHUI0 U CIUIITHHbI

13.1.1. MaTepuajibHO-TeXHUYeCKOe obecrieyeHue I NPAKTHYECKUX 3aHATHI
1. KoMnbroTepsl ¢ yCTaHOBJICHHBIM NIPOrPaMMHBIM OOecledeHrueM 1 BbIxoaoM B MHTepHeT. 2. AB-
TOMAaTU3UPOBAHHBIC CTEHIBI IJIsl MPOBEACHUS u3Mepenuid. 3. JlaboparopHoe 060pynoBaHne 1 MPUOOPHI: —
HOJIYIPOBOJHUKOBBIE J1a3ephl; — TBepAoTenbHbIe Ja3epsl MK u BuanMoro nuanasona; — poropedpaktus-
HbI€ MbE30KPUCTAIUIbI; — MPUOOPHI YIPABICHUS ONTHUYECKUM H3IyYEHHEM; — ONTUYECKUE DJIEMEHTHI; —
U3MEpUTENIbHbIE MPUOOPBI: ocUMIOrpadbl, BOJIBTMETPbl YHUBEpCAlbHbIe, MyIbTUMETPHI. 4. CHeKTpo-
¢doromerprr CD-56, CD-256, GENESIS.

13.1.2. MaTepuajbHO-TeXHUYeCKOe o0ecnedeHue Il CaMOCTOATEIbHOH padoThl
Jns camocToaTenbHON paboThl UCMONB3yeTcs yueOHas ayauTopusi (KOMIOBIOTEPHBIN Kiacc), pac-
noJioxkeHHast o anapecy 634034, r. Tomck, yn. Bepmmauna, 47, 5 atax, ayn. 511. CocraB o0opynoBaHus:
yueOHast MeOenb; komnbioTepsl Kiacca He Hke [IDBM INTEL Celeron D336 2.81Tw. - 8 mT.; KOMITBIO -
tepbl noakmoueHbl Kk ceth UHTEPHET u o0ecrieunBarOT JOCTYN B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTtepuajbHO-TeXHHYeCKoOe o0ecriedyeHre JUCIUIIIUHBI /ISl JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbS

OcBoenue nucuuiuivHbl aunaMu ¢ OB3 ocyiecTBiIseTcsl ¢ UCONb30BAHUEM CPEACTB 00ydeHUs
00I1ero ¥ CHenuaIbHOr0 Ha3HAUCHMS.

[Ipn 0OyueHun CTyJEHTOB ¢ HAPYMIEHUSIMHU CJIyXa IIPETyCMOTPEHO HUCIIOJIb30BaHUE 3BYKOYCHIIU-
BalOIIEH anmapaTypbl, MYIbTUMEAMUHBIX CPEICTB M JIPYTUX TEXHUUYECKUX CPEACTB NpHUeMa/Tiepeayuut
y4eOHOI MHPOPMAITUH B JOCTYMHBIX (hopMax JUIs CTYJIGHTOB C HAPYIICHUSIMH CITyXa, MOOMIIBHOW CHCTE-
MBI 00y4EeHHMs ISl CTYJEHTOB C MHBAJIMIHOCTBIO, TOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHas ayJiu-
TOpHsI, B KOTOPOH OOY4YarOTCsl CTYJEHTHI C HApYIICHUEM CIllyxa, 000py/lI0oBaHa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOU, BUJCOTEXHUKON, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Ipu oOyueHnn CTyJEHTOB ¢ HAPYIIEHUSIMU 3PEHUSAMH IPEYCMOTPEHO HCIIOIb30BAHNE B JIEKIIU-
OHHBIX U Y4€OHBIX ayIUTOPUAX BO3MOXKHOCTH IPOCMOTpA YIAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE MJIU cllaiifia Ha SKpaHe) IIPH ITOMOLIM BUIEOYBEIMUUTENEH AJIs yAaJIEHHOTO IPOCMOTpaA.

ITpu oOy4eHHHU CTYIEHTOB ¢ HAPYLIEHHUSIMH OIIOPHO-IBUIaTeJBLHOIO ANNAPATAa HCIOJIb3YIOTCS
aNbTepHATUBHBIC YCTPOWCTBA BBOAA MH(OPMALMU M JIPyrHe TEXHHUYECKUE CPEACTBA MpHeMa/Tiepenaun
yueOHOll nHpopMaluu B JOCTYNHBIX (opMax A CTYAEHTOB C HapyIIEHUSIMH ONOPHO-ABUIaTeIbHOIO
anmapara, MOOWJIBHOM CUCTEMbI 0OyYeHHS ISl JIIOJIeH C MHBAIUHOCTBIO.

14. ®oHa OLIEHOYHBIX CPEACTB

14.1. OcHoBHBbIE TPeOOBaHMA K (JOHIY OLIECHOYHBIX CPEICTB U METOANYECKHE PeKOMEH/Iallui
CDOHI[ OILICHOYHBIX CpeI[CTB 1 THUIIOBBIC KOHTpOJ'ILHI)IC 3aJaHusd, I/ICHOJ'IBSYGMI)IC JI1 OLICHKH Cq)Op-
MHUPOBAHHOCTH ¥ OCBOCHHMSI 3aKpPEIUICHHBIX 32 MUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHOM aTTECTALUU 110 AUCITUIUIMHE MPUBEICH B MPUIIOKEHUH K pabodeil mporpaMmme.

14.2 TpeooBanusi K GOHIY OIIEHOYHBIX CPEACTB JIs JHIl ¢ OTPAHHYEHHBIMH BO3MOKHOCTMH
3/10pOBbSI
I[J'IH CTYACHTOB C MHBAJIMJHOCTBIO IMTPEAYCMOTPCHBI JOIMMOJIHUTCIIbHBIC ONCHOYHBIC CPEACTBA, IICPEC-
YeHb KOTOPBIX YKa3aH B TaOJHIIE.

Taﬁ.lmua 14 — HO]’[OJIHI/ITGJILHLIQ CpeacTBa ONCHUBAHMSA TJIA CTYICHTOB ¢ THBAJIUIHOCTBIO

BI/I,Z[I)I JOIIOJIHUTEIIBHBIX OIICHOYHBIX cDOpMI:uI KOHTPOJIAA U OUCHKH

Kareropuu cryneHToB
CPEICTB pe3ynbTaToB 00y4eHuUs

TecThl, MICEMEHHBIE CAMOCTOSTEIbHbIE
paloThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHbIE Pa0OThI

C napymeHusMu
cryxa

[Ipenmy1iieCTBEHHO MUCbMEHHAS
MpOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas TPOBEpKa
3peHHS OIPOC TI0 TEPMUHAM (MHAMBHTYaTbHO)

CornacoBaHa Ha noprtane Ne 19224 11



C HapymieHusiMu
OIOPHO-
JIBUTATEIBHOTO
anmapara

Pemenne MTUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI)I, IIMCHbMCHHBIC
CaMOCTOSTENIEHBIE Pa0OTHI, BOIIPOCHI K
3a4eTy

HpeI/IMYHICCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSMH I10
00LIEMETUIIMHCKUM
MMOKA3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pa0OTHI, YCTHBIC OTBETHI

[IpenmyniecTBEHHO IPOBEPKa
METOJIaMHU, UCXO/IS U3 COCTOSHUS
o0yyJaromierocst Ha MOMEHT ITPOBEPKHU

14.3 MeToauueckne peKOMeHAAIMH M0 OLeHOYHBIM CPeICTBAM /IS JIMI ¢ OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 npengycmarpuBaercs ocTynHas popMa NpeIoCTaBICHHs 3a1aHUi OLlEHOY -
HBIX CPEJICTB, @ UMEHHO:

- B IleyaTHoM (opme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTEHTOM 3aJlaHus BCIIYX;

- IIPEIOCTAaBJICHNE 3aJJaHUs C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

CryneHTaM C MHBAJIUAHOCTBIO YBEJIWYHMBAETCS BPEMS Ha IMOATOTOBKY OTBETOB HA KOHTPOJIbHBIE
BOMNPOCHI. J{JIsl TAKMX CTYAEHTOB IIpeycMaTpuBaeTCsl JOCTyNHas (popMa MpeaocTaBIeHUs] OTBETOB Ha 3a-

JaHus1, a UMCHHO:

- NMMCbMEHHO Ha Oymare;

- HAaOOp OTBETOB HA KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Iponenypa oneHWBaHUS PE3yJAbTATOB OOYUEHHS MHBAIHIOB IO JUCIHUILIMHE MPEIyCMaTpHBaeT
npeaoCTaBJICHUC PIH(l)OpMaIlI/II/I B (bopMax, AallTUPOBAHHBIX K OTPAaHUYCHUAM UX 300POBbA U BOCIIPUATHA

nHbOpMaIuu:

JL1s1 M1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUUECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie"yaTHOU hopme.

JL1s1 1ML ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpu HEOOXOMMMOCTH /17151 00YJAFOIIUXCS ¢ MHBATUIHOCTHIO MPOIETypa OIICHUBAHUS PE3yJIbTaTOB
00y4eHHUsI MOXKET MPOBOIUTHCS B HECKOJIBKO ITAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJ] OLIEHOYHBIX CPEJICTB IO YYEBHOH JUCIHMUITIMHE
HayuHno-uccienoBareibckasi padora

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT

HampaBienue noarotoBku (cnernuanbHOCTh): 12.03.03 ®oToHuKa 1 onTouHpopMaTHKA
Hanpasnennocts (poduis): POTOHNKA HeJIUHEHHBIX, BOJTHOBOAHBIX U MEPHOAUYECKUX CTPYKTYP
®opma 0OyueHus: OUHast

@axynbreT: @IT, PakyabTeT JJIEKTPOHHON TEXHUKH

Kadenpa: 11, Kadenpa 31eKTpPOHHBIX TPUOOPOB

Kypc: 3, 4

CemecTtp: 6, 8

YueOnslii 1an Habopa 2013 roga

Pa3zpaboTunk:
— gpoueHT ka¢. OI1 H. 1. bypumos

3auert: 6, 8 cemecTp

Tomck 2017
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

Kon DopMyIMpOBKa KOMIETEHIINN Oranbl GOpPMUPOBAHUS KOMITETEHITUI
[1K-2 TOTOBHOCTBIO K MAaTEMAaTHYECKOMY MOJIEUPO- | JloyKeH 3HaTh METOAUKY IIPOBEACHMUS I1a-
BaHUIO IPOICCCOB U O6’beKTOB (bOTOHI/IKI/I u TEHTHBIX I/ICCHGI[OBaHI/If/'I; MCTOAUKY IIPOBC-
ONTOMH(OPMATUKH, UX UCCIIEIOBAHUIO HAa 0a3e |IEHUS TEOPETUYECKOro aHAIM3a U IKCIIe-
CTAaHJAPTHBIX ITaKECTOB aBTOMATU3UPOBAHHOT'O PUMCHTAJIBHBIX I/ICCJIGIIOBaHI/If/'I; IpaBUJia
MIPOEKTUPOBAHUS U CAMOCTOSITENILHO pa3pabo- | 3KCITyaTallK UCCIIeI0BaTeIbCKOro 000py-
TaHHBIX IPOrPaMMHBIX IIPOAYKTOB JTIOBaHUS; TEXHUKY 0€30MacHOCTH MPOBEIe-
HUS SKCIIEPUMEHTAIIBHBIX PaboT.;
OIIK-2 CIIOCOOHOCTBIO OCYIIECTBIISATH MTOUCK, XpaHe- p p ’

Hue, 00paboTKy U aHaTU3 UH(POPMAIIH U3 pa3-
JIMYHBIX UCTOYHUKOB U 0a3 JaHHBIX, IPEICTAB-
JATH ee B TpebyeMoM ¢opmate ¢ HCIIONIb30Ba-
HUEM HH(POPMALMOHHBIX, KOMIIBIOTEPHBIX U Ce-
TEBBIX TEXHOJIOTUN

JloimkeH yMeTb MPOBOIUTD MAaTEHTHBIN 10-
HCK 110 TEME UCCIIET0BaHUS; IPOSKTUPO-
BaTh YCTPOWUCTBA (POTOHHUKH; H3TOTABIIU-
BaTh MaKeTHBIE 00pa3Ibl pa3paboTaHHbIX
YCTPOUCTB; 0POPMIISATH KOHCTPYKTOPCKYIO
JIOKYMEHTAITHIO Ha pa3pabOTaHHOE YCTPOU-
CTBO. ;

JloimkeH BaseTh HABBIKAMU MOJICITUPOBA-
HUS SJIEKTPOHHBIX CXEM; HaBBIKAMH pa3pa-
OOTKH KOHCTPYKITUU YCTPOUCTB (DOTOHHKHU;
METOJIaMU aHaJIM3a U CUCTEMAaTU3alluH pe-
3YJIETATOB UCCIICAOBAHMS, PECTABICHUS
MaTepHaJioB UCCIEAOBAHMS B BUJIE OTUE-
TOB, MyOJIMKAITUH, PE3EHTAIUH. ;

OOmme xapaKTEpUCTHUKU TOKa3aTeNed U KPUTEPUEB
NPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ue XapakTepUCTUKH MTOKa3aTeNe 1 KpUTEPHEB OLICHUBAHMS KOMITCTSHIIHIA TI0 3Tarnam

OLICHMBAHHUS KOMIIETCHIIUM Ha BCEX ATarax

Iloka3arenu u
KpUTEPUHN

3HaTh

VYMeTh

Bnanets

OTaryHO (BBICOKHIA
YPOBEHD)

Ob6nanaer (pakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-
SIMU B TIpeieNax u3ydae-
MOl 06J1aCTH ¢ TOHUMAaHU-
€M IpaHul] IPUMEHUMOCTH

O6nagaer Auana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUSA
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsieMm

Kontponupyet pabdoty,
IIPOBOJIUT OILICHKY, COBEP-
IICHCTBYET JCHCTBUS pa-
0O0TEI

Xoporto (6a30BbIH
YPOBEHD)

3HaeT (GaKThl, IPUHIIUIIBI,
TIPOIIECCHI, OOIITHE MOHS-
THSI B TIpEJiesiaX u3ydvae-
MO obnacTH

OO6nagaer Auana3oHOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul peLIeHUs
OTIpe/IeTICHHBIX MPOOJIEM B
00J1acTH UCCeI0BaHUs

bepet oTBeTCTBEHHOCTH 32
3aBeplIeHHE 33134 B HC-
CIIeIOBaHHH, TIPHCIIOCA0-
JIMBAET CBOE TMOBEJCHUE K
00CTOSATENILCTBAM B pellle-
HUU NpoOIeM

VYIOBIETBOPUTEIB-
HO (TIOPOTOBBIA
YPOBECHB)

O06namaer 0a30BBIMH 00-
IIUMHU 3HAHUSIMA

OO0azaeT OCHOBHBIMH
YMEHUSAMH, TPEOYEeMbIMU
JUIS1 BBITTOJTHEHUSI IPOCTHIX
3a11a4

PaGoTraer mpu mpsmMoMm Ha-
OJIIOACHUN
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Tadmmua 3 — Draresl

2 Peann3anua KOMIEeTEeHIINH

2.1 Komnerenmus IK-2

[1K-2: rOTOBHOCTBIO K MaTe€MaTUYECKOMY MOJEIMPOBAHUIO MPOIECCOB U OOBEKTOB (POTOHUKH U
ONnTOUH(OPMATUKH, UX MCCIEIOBAHUIO HAa 0a3e CTaHAAPTHBIX MAKETOB aBTOMATU3UPOBAHHOI'O MPOEKTUPO-
BaHUS U CAMOCTOSITEIBHO Pa3pabOTaHHBIX IPOrPaMMHBIX IPOAYKTOB.

s hopMHpOBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYILECTBUTH Psijl 3TAoB. DTarbl HOpMUPOBaHUS
KOMIIETEHIIUH, IPUMEHSAEMBIE U1 3TOTO BHUJBI 3aHATHNA M MCIOJB3YEMBIE CPEACTBA OLIEHWBAHMS IPE-
CTaBJIeHBbI B Tabnuie 3.
OPMHPOBAHUS KOMIIETEHIIMU U MCIOJIb3YEMBIE CPEACTBA OLICHUBAHUS

CocTasn

3HaTh

VYMeTh

Bnanets

Copeprxanue dTa-
OB

MPUHIUIBI PYHKITHOHUPO-
BaHMS U METOJIUKH U3Me-
pEeHUs MapaMeTpoB U Xa-
pPaKTEepUCTUK IPUOOPOB U
YCTPOMCTB KBAaHTOBOM
IEKTPOHUKH U ONTOIEK-
TPOHUKH, 3HATH U apry-
MEHTHPOBAaHHO BHIOMPATh
U pean30BbIBaTh Ha MpaK-
THKE 3(P(HEKTUBHYIO METO-
JTUKY KCIIEPUMEHTaJIbHO-
IO MCCIIEJOBAaHUs Mapa-
METPOB U XapaKTEPUCTUK
puOOpPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
KBaHTOBOM 3JIEKTPOHUKH,
OITORJIEKTPOHUKH U HAHO-
JIEKTPOHUKH Pa3IMYHOTO
(yHKIIMOHAIBHOIO Ha3Ha-
YeHUs

apryMEHTUPOBAHHO BHIOH-
paTh U pealn30BbIBaTh Ha
npaxkTuke 3G peKTUBHbIE
METOJUKH IKCIIEPUMEH-
TaJbHOTO UCCIIEIOBAHUS
[IapaMeTpPOB U XapaKTepH-
CTHK IpUOOPOB, CXEM,
YCTPOMCTB U yCTAaHOBOK
KBaHTOBOU JJIEKTPOHHUKH,
OIITORJIEKTPOHUKH U HAHO-
AJIEKTPOHUKH PA3IMYHOTO
(YHKIMOHATBHOTO HA3HA-
YEeHUS

CIIOCOOHOCTBIO I0OCTUPO-
BaTh,IPUMEHSATH HA IIpaK-
TUKE 3PPEKTUBHBIE METO-
JUKHU SKCIIEPUMEHTAIILHO-
ro MCclel0BaHus napa-
METPOB U XapaKTEPUCTUK
puOOpoOB, CXEM,
YCTPOMCTB U yCTaHOBOK
KBaHTOBOM JJIEKTPOHHUKH,
OIITORJIEKTPOHUKH U HAHO-
AJIEKTPOHUKH PA3IUYHOTO
(YHKIMOHATBHOTO Ha3HA-
YEeHUS

Bunnl zanstui

* llHTepaKkTUBHBIE MpPAK-
TUYECKUE 3aHATHUS,

* [IpakTnueckue 3aHs-
THUS,

* CamocrosTenbHas pa-
oora;

* VHTepakTHBHBIE ITpaK-
TUYECKUE 3aHATHUS;

* IlpakTrnueckue 3aHs-
THUS,

* CamocTosiTenbHas pa-
oora;

* lHTepakTUBHBIE NTPaAK-
TUYECKHUE 3aHSATHUS;

* CamocTosTenbHas pa-
oora;

Hcnonb3yembie
CpEICTBa OLCHUBA-
HUS

* Ompoc Ha 3aHATHUSAX;
* BricTynuienue
(moksa) Ha 3aHATHM,
e 3auer;

* Omnpoc Ha 3aHATHIX;
* BelcTymuienue
(moksan) Ha 3aHATUM,
* 3auer;

* BricTyruieHue
(mokiian) Ha 3aHATUU;
e 3auer;

DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLCHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-

ommre 4.
Tabmuua 4 — Iloka3arenu U KpUTEPHUH OIICHUBAHMS KOMIIETCHIIMU Ha dTanax

Cocras 3HaTh YmMmetrs Bnanets
OTIUYHO * PHUHIMITB PYHKIIHO- * apryMEHTHPOBAHHO * CHOCOOHOCTBIO FOCTU-

(BBICOKUI YPOBEHbD)

HUPOBAHUS U METOIUKH
U3MEpEHUs apaMeTpoB
U XapaKTePUCTHK MPHOO-
POB U YCTPOMCTB KBaHTO-
BOH DJIEKTPOHUKHU U
OITO3JIEKTPOHUKH, 3HATh

BBIOMPATH U PEaTH30BbI-
BaTh Ha NpaKTHKe Y dek-
TUBHBIC METOJJKH JKCIIe-
PUMEHTAJIBHOTO UCCIIEIO-
BaHMS [TAPaMETPOB U Xa-
PaKTEPUCTUK PUOOPOB,

pOBaTh,IPUMEHSAThH Ha
npakTuke 3 PpeKTUBHBIE
METOJMKH IKCIICPUMEH-
TAJIBHOTO UCCIICIOBAHUS
napaMeTpoB U XapakKTe-
PHUCTHK TPUOOPOB, CXEM,
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U apTyMEHTUPOBAHHO
BBIOMPATH U PeaTH30BbI-
BaTh Ha MpaKTHKe dpdek-
TUBHYIO METO/IMKY JKCIIe-
PUMEHTAILHOTO UCCIEO-
BaHMsI [TAPaMETPOB H Xa-
pPaKTepUCTUK MPUOOPOB,
CXEM, YCTPOUCTB U yCTa-
HOBOK KBaHTOBOI1 3JIeK-
TPOHHUKH, OIITOIIEKTPO-
HUKU U HAaHORJIEKTPOHHU-
KM pa3InyHOTO (PYHKITHO-
HAJIBHOTO Ha3HAUCHUS;

CXEM, YCTPOWCTB H yCTa-
HOBOK KBAaHTOBOM DJICK-
TPOHUKHU, ONITOIJIEKTPO-
HUKH U HaHOE)JIeKTPOHI/I-
KH pa3IngHOTO (PYHKITHO-
HaJIbHOI'O HAa3HAYCHU A,

YCTPOMCTB U yCTAaHOBOK
KBaHTOBOM IEKTPOHHUKH,
ONTORJIEKTPOHUKH U Ha-
HODJIEKTPOHUKH pa3iiny-
HOTO ()YHKIIMOHAJILHOTO
Ha3HAYCHUS;

Xoporio (6a30BbIi

* 3HaTh U APIyMEHTHUPO-

* BBIOMpATh U pean3o-

* CHOCOOHOCTBHIO MPUMeE-

TaJIbHOTO UCCJIEI0BAHNS
napaMeTpoB M XapakTe-
PHUCTHUK MPUOOPOB, CXEM,
YCTPOMCTB U YCTAaHOBOK
KBAaHTOBOM 3JIEKTPOHUKH,
ONTORJIEKTPOHUKH U Ha-
HOBJIEKTPOHUKH pa3iiny-
HOTO (PYHKITHOHAIBHOTO
Ha3HAYCHUS;

TaJIbHOTO UCCIJIEI0BAHUS
napamMeTpoB M XapakTe-
PHUCTHUK MMPUOOPOB, CXEM,
YCTPOMCTB U YCTaHOBOK
KBAaHTOBOM AJIEKTPOHUKH,
ONTORJEKTPOHUKH U Ha-
HOXJIEKTPOHUKH pa3yiny-
HOTO (PYHKITHOHAIBHOTO
Ha3HAYCHUS;

YPOBEHB) BaHHO BBIOMpATh U pea- BbIBaTh HAa MPAKTUKE 3~ | HATH HA MPAKTUKE (-
JU30BBIBAThH HA MPAKTUKE | (DEKTHBHBIC METOAUKHI (EeKTUBHBIC METOIUKU
3¢ dEeKTUBHYIO METOAUKY | AKCHEPUMEHTATbHOIO UC- | AKCHEPUMEHTATbHOIO HC-
HKCIIEPUMEHTAIILHOTO UC- | CJICIOBAHUS TapaMETPOB | CIJIEIOBAHUS [apaMeTPOB
CJIEIOBAHUS TAPAMETPOB | U XapaKTEPUCTHK MPHUOO- | U XapaKTEpUCTHK Mpuoo-
U XapaKTePUCTUK MPHOO- | POB, CXEM, YCTPOUCTB U POB, CX€M, YCTPOUCTB U
POB, CXeM, YCTPOUCTB U YCTaHOBOK KBaHTOBOM YCTaHOBOK KBaHTOBOM
YCTaHOBOK KBaHTOBOM AJEKTPOHUKH, ONITORIEK- | 3JIECKTPOHUKH, OTITOAIIEK-
AIIEKTPOHUKH, OMTORJIEK- | TPOHUKU U HAHOAJIEKTPO- | TPOHUKU U HAHOAJIEKTPO-
TPOHUKH U HAHODJICKTPO- | HUKH PA3IMYHOTO PYHK- | HUKH Pa3IU4HOTO (PYyHK-
HUKHU Pa3IMYHOro QyHK- | HHUOHAIBLHOTO HAa3HAYe- IUOHAJILHOTO HAa3HAYe-
[IMOHAJIBHOTO Ha3HAYE- HUS, HUS;
HUS;

VYIOBNETBOPUTENBH | * KAaK peasii30BbIBATh HA | ® pEaJIU30BHIBAThH Ha * CHOCOOHOCTBHIO MPUMeE-

0 (IOpOroBeIi npaktuke dppexTuBHY0 | mpakTHke 3PdeKkTuBHBIC | HATH A3 (HEKTUBHBIC Me-

ypOBGHI:) MECTOJHKY SKCIICPUMCH- MECTOJMKH SKCIICPUMCH- TOAWKHU SKCIICPUMECHTAJIb-

HOTO MCCJIETOBAaHUS I1a-
paMeTpoB U XapaKTepH-
CTHK MPUOOPOB, CXEM,
YCTPOMCTB U YCTAaHOBOK
KBAaHTOBOM 3JIEKTPOHUKH,
ONTORJIEKTPOHUKH U Ha-
HOXJIEKTPOHUKH pa3iiny-
HOTO (pYHKITHOHAIBHOTO
Ha3HAYCHUS;

2.2 Komnerenuusa OIIK-2

OIIK-2: cnocoOHOCTHIO OCYIIECTBISATh MOUCK, XpaHEHHE, 00pabOTKy M aHanu3 MHPOPMALNH U3
pa3IMYHBIX UCTOYHUKOB U 0a3 MaHHBIX, IPEJICTABIATH e¢ B TpedyemMoM opmare ¢ UCIOIb30BaHUEM HH -
(OpPMAaIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHIA.

Juist opMupoBaHHST KOMIIETEHIIMH HEOOXOMMO OCYIIECTBUTH PsJ] 3TAMOB. DTarbl (HOPMUPOBAHUS
KOMIICTCHITUH, TIPUMEHSIEMBIC /ISl STOTO BHIBI 3aHITUH M MCIIOJIL3YeMbIe CPEICTBA OIICHUBAHUS TPE -
CTaBJICHBI B Ta0HIIE 5.

Tabmura 5 — Dtanbl GopMUpoBaHHS KOMIETSHIIMH U MCIIOJIb3YEMbIe CPEICTBA OLICHHUBAHUS

CocTtasn 3HaTh VYMeTh Bnanets

ConepxaHue 31a-
I10B

HaIpaBJICHUS HAYYHBIX HC-
CIIEIOBAHUN B 00JIaCTH
KBAHTOBOM M OIITHYECKOU
3JIEKTPOHUKHU ¥ HAHODJICK-

AHaNIM3UPOBATH MOCTAB-

JICHHBIE 3a7a4d B 00J1aCTH
KBAHTOBOM M OIITHYCSCKOM
ANEKTPOHUKHU U HAHODJICK-

CITOCOOHOCTBIO BBISIBIISTE
€CTeCTBEHHOHAYYH YO
CYITHOCTB TIPOOIIEeM;
CIIOCOOHOCTBIO HUCIIOJIL30-
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TPOHUKH; OCHOBHBIE TEP-
MUHBI poTopedpaKkTHBHOMN
1 HEJIMHEHMHOM ONTHKH,
OCHOBHBIEC ONTHYECKHUE

3¢ }exTsI.

TPOHUKH; JIe7aTh 0030p
JIUTEPATYPBI.

BaTh (PU3HMKO-MaTeMaTuye-
CKMH ammapar JuJIs pele-
HUS BO3HUKAIOIIUX
pooJieM.

Bunwl 3ansatui

* llHTEepaKkTUBHBIC MPaK-
TUYECKUE 3aHATUS;

* IIpakTnueckue 3ans-
TUS;

* CamocrosTrenbpHas pa-
ooTa;

* NHrepakTuBHBIE ITpaAK-
TUYECKUE 3aHATHUS;

* IIpakTnueckue 3aHs-
THUS;

* CamocTrosTenbHas pa-
0oTa;

* HHTrepakTUBHBIE NTpaAK-

TUYECKHE 3aHSTHSI,
* CamocTrodTenbHas pa-
oora;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* Ormpoc Ha 3aHATUSAX;
* BricTymuienue
(moksaa) Ha 3aHATUH;
* 3auer;

* Omnpoc Ha 3aHATHSIX;
* BelicTymuienue
(ToKMam) Ha 3aHATHH;
* 3auer;

* BricTyruienue
(mokiian) Ha 3aHATUU;
e 3auer;

CDOpMy'J'II/IpOBKa IoKa3arene u KPpUTCPUCB OLICHUBAHUA JJaHHOM KOMIIETCHIINHU IpUBCJCHA B Ta-

omute 6.
Tabmuua 6 — Ilokazarenu U KpUTEpHUH OIICHUBAHMS KOMIIETEHIIMU Ha Tanax

Coctasn 3HaTH YMeTh Bnanets
OTIn4HO * HampaBJCHUS HAYYHBIX | * AHAIM3UPOBATH I1O- * CIIOCOOHOCTBIO BBISB-

(BBICOKMIA YPOBEHB)

UCCIIeIOBaHUH B 00JacTu
KBaHTOBOW M ONTHYECKOU
AJIEKTPOHUKH U HAHO-
AIIEKTPOHUKH; OCHOBHbBIE
TEpPMUHBI poTOpedpak-
TUBHOW W HEJTMHENHOMN
ONTHUKH, OCHOBHBIE OIITH-
yeckue 3PQPEeKTHL.;

CTaBJICHHBIE 331244 B 00-
JIaCTU KBAHTOBOW M OITH-
YECKOM DIIEKTPOHUKHU U
HAHORJIEKTPOHUKH; Jie-
JaTh 0030p JTUTEPaTyphl.;

JSTh €CTECTBEHHOHAYY-
HYIO CYIIIHOCTb MPOOJIEM;
CIIOCOOHOCTBIO MCTIOJNb-
30BaTh (PU3UKO-MaTEMa-
TUYECKHU armapar Jjist
pEIICHHS BOSHUKAFOIIIAX
npooieM.;

Xoporio (6a30BbIi

¢ OCHOBHBIC HaIIpaBJIC-

® AHaJ'II/I3I/IpOBaTB 110~

* CIIOCOOHOCTBIO BBISB-

OCHOBHBIE ONITHYECKNE
3¢ deKThL.;

ypOBeHB) HHS HAYYHBIX MCCJIICIOBA- | CTABJICHHBIC 3aJa4d B 00- | JIITh €CTCCTBCHHOHAYY-
HUH B 00JIACTU KBAHTO- JIACTH KBAaHTOBOW U ONTHU- | HYIO CYIIHOCTb MPOOIIEeM;
BOW U ONTHUYECKOM 3JIEK- | YECKOM AIEKTPOHUKHU U CITOCOOHOCTHIO UCTIOJIb-
TPOHUKHU Y HAHODJIEKTPO- | HAHODJIEKTPOHHMKU; JIe- 30BaTh (PU3UKO-MaTEMa-
HUKH; OCHOBHBIC TEPMHU- | JIaTh 0030p JIMTEPATYPHL.; | THUYECKUU ammapar Jjis
HBI (poTOpePpakTUBHON U pEeLIECHUs] BOSHUKAIOIIUX
HEJTMHEHHOM ONTHKH, npo0ieMm.;
OCHOBHBIE ONITHYECKUE
3¢ deKThL.;

YIIOBIETBOPUTENBH | * OCHOBHBIE TEPMHUHBI » JlenaTtb 0030p JUTEpa- | * CHOCOOHOCTHIO UC-

0 (TIOpOTOBBIN doTopeppakTHBHOHN U TYpBL.; HI0JIH30BaTh (PH3HKO-

YPOBEHbB) HEJIMHEHMHOM OIITHKH, MaTeMaTHYECKUH alla-

paT aJisl pelieHus BO3HU-
KaloIuX MpooJiem. ;

3 TunoBble KOHTPOJIbHbIE 3aJaHUA

Jlist peanuzanuy BBIMIENIEPEYUCICHHBIX 3a/1a4 00y4eHUS MCIONIB3YIOTCSI THIIOBBIE KOHTPOJILHBIC
3aJIaHUs WIIK WHBIC MaTepHabl, HEOOXOAMMBIC JIJIsl OIEHKH 3HAHWUW, YMEHUH, HABBIKOB U (MJIH) OTIBITA JIe-
ATEIHHOCTH, XapaKTePU3YIOMIUX dTambl (GOpMHUPOBAHHS KOMIIETSHIIM B MPOIIECCE OCBOCHHUS 00pa3oBa-
TEJTHLHOM MPOrpaMMBbl, B CIICAYIOIIEM COCTaBE.

3.1 Tembl OIPOCOB HA 3aHATHAX
— MHccnenoBanne GoTOMHIYLMPOBAHHBIX SBJICHUM B (poTOpepakTUBHBIX Mbe3okpucramiax. Co-
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3MaHMe U WCCIICOBAaHHE TUHAMUYECKUX ronorpaduyeckux MHTEphepoMeTpoB Ha ocHOBE (hoTopedpak-
THUBHBIX MTbE30KPHCTAIIOB Ul ONTHYECKUX M3MEPUTEIBbHBIX cucTeM. CHHTE3 NEepPCIEeKTHBHBIX ONTHYE-
CKHX MaTE€pHAaJIOB U CO3/[aHME HAa UX OCHOBE YCTPOMCTB yNpaBlICHHs ONTUYECKUM U3ITy4YCHHEM

3.2 TeMbI JO0KJIA10B
— 1. Xapakrepuctuku noaynpoBogHukoBoro auoga ®J1-24K
— 2. [lapameTpsl NOIYIPOBOIHUKOBBIX JIA3€POB.
— 3. XapakTepuCTUKH U MPUHIMITEI paOOTHI TBEPIOTENIBHBIX JIA3€POB.
— 4. XapakTepucTUKU U IPUHLHUIIBI paboThl TIPUOOPOB YIIPABIECHUS ONTUYECKUM U3JTyUYECHUEM.
— 5. ITapameTpsl hoTopedpakKTUBHBIX KPHUCTAJIIOB.

3.3 3auér

— H3ydeHne NpUeMHUKOB U MCTOUYHUKOB ONTHUYECKOro M3iay4deHus. V3ydeHne 31eMEHTOB yIpaB-
JICHHUs] ONTUYECKUM H3inydeHueM. Kiaccudukanus, MapkUpoBKa U OCHOBHBIE XapaKTEPUCTUKU ONTHYE-
CKHUX 3JIEMEHTOB. M3yueHue aHalnoroBbX U HUPPOBBIX U3MEPUTENBHBIX NPUOOPOB. M3yueHue u nmpuMeHe-
Hue 0e30IacHbIX METOJIOB pabOThl C ONTHYECKUM 00OPYIOBaHHEM U M3MEpUTEIbHbIMU Ipubopamu. [la-
paMeTpbl MOJYIIPOBOJIHUKOBBIX Ja3epOB. XapaKTePUCTUKH U MPHHLHUIBI pabOThl TBEPIOTENbHBIX Jia3e-
poB. XapaKTepUCTUKU U MPUHIUIIBI paOb0Thl IPUOOPOB YIIPABIECHUS ONTUYECKUM U3ITy4YEHUEM.

— Ilapamerps! oTOpedpaKTUBHBIX KPUCTAIIIOB.

4 Meroan4yeckue MaTepHaJibl
st obecrniedeHus mpoiiecca OOy4eHHUST U PEIICHUs 3a/1a4 0OydeHHUs MCIOJIb3YIOTCS CIEAYIOIINE
MaTepuabl:
— METOIUYECKHEe MaTepHalIbl, OTPEIEISIONINE MPOIeyphl OIICHUBAHUS 3HAHUHA, YMEHHA, HaBbI-
KOB U (WJIM) ONBITA JAESATEbHOCTH, XapaKTEPU3YIOIIUX 3TaIlbl (OP-MUPOBAHUS KOMIIETSHIIUN, COTJIACHO II.
12 paboueii mporpamMmsl.

4.1. OcHOoBHas JUTEpaTypa
1. OnThueckue U aKyCTOONTHYECKHE CHUCTeMbl 00paboTKu MH(popMmanuu: YuyebHoe mocobue /
bamkupos A. W. - 2012. 100 c¢. [Dnexrtponnsli pecypc] - Pexum  mgoctyma:
http://edu.tusur.ru/publications/1819, cBoGoaHBII.
2. ®oropedpakTUBHBIE PPEKTHI B AMEKTPOONTHYECCKUX KpHCTaiax : YdeOHoe mocobue /
[Hannapos B. M., Manzens A. E., Hlannapos C. M., bypumos H. U. - 2012. 244 c. [OneKkTpoHHbIN pe-
cypc] - Pexxum noctyma: http://edu.tusur.ru/publications/1553, cBOOOIHBIIA.

4.2. lonoiHUTeIbLHAS JTUTEPaTypa
1. KganToBas u ontudeckas 3eKTpoHHKa: YdyeObHoe nmocooue / llanruna JI. U. - 2012. 303 c.
[DnexTponHsIii pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/713, cBoOOHBIIA.

4.3. O6s13aTesibHbIE YUeOHO-MeTOAUYeCKH e MOCOOH s
1. Hayuno-uccnenoBarenbckas paboTa CTyIeHTOB: MeToauuecKkue yKa3zaHUs Ui CTYIACHTOB
HarnpasieHus moarotroBku 200700.62 - "dotonuka u onromHpopmaruka" npoduib: DOTOHWKA BOIHO-
BOJIHBIX, HEJIMHEHHBIX U nepuoauueckux cTpykryp / Jlyruna H. 3., Bypumos H. U. - 2014. 20 c. [Onek-
TPOHHBIN pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/4082, cBOOOAHBIH.

4.4. ba3bl JaHHBIX, UH(POPMALMOHHO CNIPABOYHbIE H MOUCKOBbIE CHCTEMbI
1. Hayuno-o0pa3oBarensHblii moptan TYCYP
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