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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
Jucuumuinna «HayuHo-uccnenoBarensckas pabora*y» (b1.B.OJ1.5) otHocuTcs k Onoky 1 (Bapua-
THUBHAs 4acTh).
[TpenmecTBYOIKUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIE 3HAHMS, SIBISIOTCS CIEIYIO-
e TUCIHIUIMHBI: BONOKOHHAs onTHKa, 3amyTa BBITYCKHON KBaJHM(HKAIMOHHON pPaOOTHI, BKIIIOYAS
HOJrOTOBKY K MPOLEAYpPE 3aLIUThI U polLeypy 3amuThl, HTerpansHas ontuka, MatemaTuka, Marepua-
JIBI HSJTMHEWHON onTHKH, DH3HuKa.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

—  OIIK-2 criocoGHOCTBIO OCYIIECTBIATh MOUCK, XpaHEeHHe, 00paboTKy U aHaIu3 UHPOpPMALUH
U3 Pa3JINYHbIX UCTOUYHUKOB M 0a3 JaHHBIX, MPEJCTABIATH €€ B TpeOyeMoM (opmaTe ¢ HCHOIb30BaHUEM
MH(GOPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHUH;

— TIK-2 rotoBHOCTBIO K MaTeMaTHUYECKOMY MOEIMPOBAHUIO MPOLIECCOB U OOBEKTOB (POTOHUKHU
U ONTOMH(GOPMATUKH, UX UCCIEIOBAHUIO Ha 0a3e CTaHAAapTHBIX MaKETOB aBTOMAaTHU3UPOBAHHOTO MPOEKTH-
POBaHUs U CaMOCTOSATENILHO Pa3pabOTaHHBIX POTrPAMMHBIX MPOAYKTOB;

B pe3ynbraTe u3ydeHust JUCHUIUIMHBI CTYEHT JOKEH:

— 3HATh METOJMKY IIPOBEICHMs MATCHTHBIX UCCIEIOBAaHUMN; METOAUKY IPOBENEHUS TEOPETUYE-
CKOTO aHaJiu3a U SKCIEPUMEHTAIbHBIX UCCIIEIOBAHMI; MpaBUiia SKCILTyaTallul UCCIIEA0BATEIbCKOro 000-
PYZIOBaHUS; TEXHUKY O€30MaCHOCTH MPOBEACHUS HIKCIIEPUMEHTAIbHBIX PaOOT.

— yMeThb NPOBOAMTH MATEHTHBIA MOMCK IO TEME MCCIEA0BaHUS; MPOEKTHPOBATh YCTPONCTBA
(OTOHMKM; M3rOTAaBIMBAaTh MaKeTHbIe OOpa3lbl pPa3pabOTaHHBIX YCTPOWCTB; O(GOPMIISATH KOHCTPYK-
TOPCKYIO JJOKYMEHTAIIMIO Ha pa3pab0oTaHHOE yCTPOHCTRBO.

— BJaJeTh HaBbIKAMHU MOJEIUPOBAHUS AJIEKTPOHHBIX CXEM; HaBBIKAMH pa3pabOTKU KOHCTPYK-
LIUHM YCTPOUCTB (DOTOHUKHU; METOIaMH aHAIM3a U CUCTEMAaTHU3alluH pe3yabTaTOB UCCIEI0BAHUS, IPEJICTAB-
JICHHSI MaTepUaIOB UCCIIEIOBAHUS B BUJI€ OTUYETOB, ITyOIMKALIUM, TPE3CHTALINH.

4. O0beM IMCHUIVIMHBI U BUAbI Y4e0HOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBseT 8.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Bunbl yueOHOM esITeIbHOCTH Bcero uacos CemecTpsl

6 cemecTtp 8 cemectp

AynuTopHbI€ 3aHATUSA (BCETO) 132 72 60
[IpakTrueckue 3aHATUSL 132 72 60
W3 HUX B HHTEpAaKTHBHOU (opMme 132 72 60
CamocTosiTenbHas paboTa (Bcero) 156 72 84
[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSM, 156 72 84
CEeMHHapam
Bcero (6e3 sx3amena) 288 144 144
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OO0mmas Tpy10eMKOCTh U 288 144 144

3auerHbie EauHunmt 8.0 4.0 4.0

5. Coneprxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl IUCUUIUTMHEI M BUABI 3aHATUH PUBEICHBI B Ta0muiie S.1.
Tabmmua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

Hazsaumns PasaciioB JUCHUIITIMHBL

[IpakTnueckue 3aHATUS
CamocrosTenbHas paboTa
Bcero uacos
(6e3 sk3ameHa)
dopmupyemblie
KOMITCTECHITUHT

6 cemecTp

[
[\

1 Ponb skcniepumenTa B Teopuu mo3Hanus. Oco- 18 30 [1K-2
OCHHOCTH MHXKEHEPHOTO SKCIEPUMEHTa — MHOTO(-
aKTOPHOCTh U CTOXaCTUYHOCTh. OnTuMu3anus. Ak-

THUBHBIN U TACCUBHBIN SKCIIEPUMEHT.

2 OyHKIMY 1IeT B 9KcnepuMenTe. TpeboBaHus K 18 14 32 OIIK-2, [1K-2
(GYHKLUAM LIETH B 3aJja4aX MHTEPIIOJIALUMN U ONTH-
Mu3auuu. IIpuMepsl oCTpOEHUsT KOMIUIEKCHBIX

GbyHKIMH 11eTTH.

3 ®axTophl B IKCIEPUMEHTE — BapbUpyeMble, QUK- 18 24 42 OIIK-2, [1IK-2
cupyemsble, ciydaiiabie. TpeOoBaHUS K BapbUpye-
MBIM (haKTOpaM —KOJIMUYECTBEHHAsI ONPE/IEIICH-
HOCTb, HE3aBUCUMOCTb, COBMECTUMOCT.

4 JlucnepcroHHBIN aHAJIU3 KaK CPEACTBO OOHapY- 18 22 40 [K-2
KEHUS BIUAIOUIMX (PaKTOPOB HA (POHE CIIydalHbIX
nomex. OtHO(aKTOpHBIN 1 MHOTO(AKTOPHBIHN aHa-
au3. Paniomu3anys U orpaHMYeHHs Ha paHIOMU3a-
nuto. [InanupoBaHue SKCIEpUMEHTA.

Hroro 3a cemectp 72 72 144

8 cemecTp

5 PerpeccuoHHBIN aHan3 KaK CPEACTBO IIOCTPOE- 12 18 30 OIIK-2, [1K-2
HUSL MaTeMaTHYeCKO MO/IeTT 00bEeKTa UCCIIeI0Ba-
Hus. OCHOBHBIE 3Talbl PErPECCUOHHOIO aHAIN3a —
MOCTYJIMPOBAHUE BUA MOJIETH, HAXOXKEHHUE Olle-
HOK K03((pUIIMEHTOB, aHAIHN3 PEerpecCui, OlleHKa
aJIeKBaTHOCTH ¥ TOYHOCTH.

6 MopenupoBaHHe MPOIECCOB TEHEPALINH, PACIIPO- 18 24 42 [TK-2
CTpaHEHUs U B3aUMOJICHCTBUS CBETOBBIX BOJIH B
ONITHYECKUX CPEeJiax.

7 Pa3paboTka KOHCTPYKIIMH YCTPOUCTB (POTOHUKH. 20 24 44 [1K-2

8 [TarenTHas nHGOpMAITUs U TATCHTHBIC UCCIIEI0- 10 18 28 OIIK-2, TTIK-2
BaHUA, I/IHTGJIJIGKTya.HBHa}I CO6CTB€HHOCTB.
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Hroro 3a cemectp 60 84 144

Hroro 132 156 288

5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
He npenycmotpeno PYII

5.3. Pa3zneJsibl AMCUMILIMHBI M MEKIUCHUILUINHAPHBIE CBSI3M ¢ 00ecneYrBaloMMH (MpeablIyHMH)

H 00ecrneunBaeMbIMHU (l'[OC.Tle)lyIOI[lI/IMI/I) JAUCHHUIIVIMHAMHU

Paznensl AUCIUTUIMHBI M MEKIUCIUTUIMHAPHBIC CBSI3M C 00€CTICUMBAIOIIMME (TIPEABIAYIIMMU) H

obecrneynBaeMbIMH (ITOCIEIYIOMMMUI ) TUCHUTUTMHAMHY MIPEICTaBICHBI B Tabuie 5.3.
Tabmuma 5.3 - Paznensl AMCHUIUIMHBL 1 MEXAUCITUIUIMHAPHBIE CBI3H

HanMeHOBaHMe TUCIHTUINH u3ydeHue 00eCcIeunBaOINX U 00eCTIeUNBAEMBIX JUCIUILIHH

No pa3nenoB naHHOUM MUCIMIUIAHEL, IJ11 KOTOPBIX HEOOXOIUMO

1 2 3 4 5 6 7

8

[IpenmecTByronme quCUUILIMHBI

1 BosokoHnHas onruka + +

2 3amnuTa BBITYCKHOM KBamn(DH-
KallMOHHOW PabOoThI, BKITFOYAs

+ + + +
IIOArOTOBKY K IIpOLleype 3allu-

Tl ¥ IPOLIEAYPY 3aLLUTHI

3 WHTerpanbHas onTHKa + +

4 Marematuka + + +

5 Marepuaiibl HEJIMHENHOM OM- n n
TUKU

6 ®usnka + +

5.4. CooTBeTCcTBHE KOMIIETEHI M, (POPMHUPYEMBIX IPH U3YYEeHHUH JMCHHUILIMHbI, 1 BU10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHJIOB 3aHATUN

npejcTaBiIeHo B Tabmuie 5.4

Tabmuua 5.4 — CooTBETCTBHE KOMITETEHIINI U BUJOB 3aHATUH, (HOPMUPYEMBIX MPU U3YUYEHUHU TUCIUILIH -

HbI

Bunnl 3ansatuit

<
: :
= Q©
= = 3
= T =8
:f < =
5 : 3

5 2 % DopMbI KOHTPOJIS
= 3 S
= 3 S
S = X
2 S o
g S
: :
= <
@)

OIIK-2 + + Onpoc Ha 3aHITUsAX, BeicTyIeHue
(IokJaa) Ha 3aHATUU
[IK-2 + + Ormpoc Ha 3aHATHAX, BeICTyIIIeHne
(mokJan) Ha 3aHATUU

6. IuTepakTUBHBbIE MeTOABI U (OPMbI OPraHU3ALMUN 00yUEHH S
TeXHOJIOTHM WHTEPAKTHBHOTO OOYYCHHUS MIPH Pa3HBIX (POopMax 3aHATHI B 4acax MPUBEICHBI
Omune 6.1
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Tabmuia 6.1 — TexHoa0rMM HHTEPAKTUBHOTO 00YUYEHHUsI IPU Pa3HbIX popMax 3aHATUH B yacax

HHTepakTuBHBIE
MeTtopbl MIPaKTUYECKHE Bcero
3aHATUS
6 cemecTp
HccnenoBarensCckuil METO 34 34
[Ipe3eHTanuu ¢ UCNOJIB30BAaHUEM CIIAMA0B C 38 38
00CyXIIeHHEM
Hroro 3a cemectp: 72 72
8 cemectp
Uccaenosarenbcknii MeTO 30 30
[Ipe3enTanuu ¢ UCIIOJIB30BAHUEM UHTEPAKTUBHOU 30 30
JIOCKH C 00CYKICHHEM
HWroro 3a cemectp: 60 60
Hroro 132 132
7. JIabopaTopHblie padoThI
He npenycmorpeno PYII
8. IIpakTHYeckue 3aHATHA (CEMHUHAPDI)
HanmMeHnoBaHue npakTUUECKUX 3aHATUH (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
Tabmuua 8. 1 — HaumeHoBaHue MPaKTUYECKUX 3aHATHI (CEMUHAPOB)
3 =
s | &%
HanmeHnoBanue npakTHUECKUX 3aHATHI = > O
HasBannus pasnenos Z 7 =
(cemmnHapoB) 2 g 2
S 8 =
al e g
= S
6 cemecTp
1 Poinb sxcniepuMeHTa B TEOpUH N3yyenue poim 3KCrepuMeHTa B TEOpUN 18 [IK-2
no3Hauusi. OCOOEHHOCTH no3Hanus. M3ydyenune ocobeHHOCTEH
HMHXEHEPHOTO HKCIIEPUMEHTA — MHXEHEPHOT0 HKCIIEPUMEHTa — MHOTO]-
MHOT0(aKTOPHOCTb U aKTOPHOCTb U CTOXaCTUYHOCTS. M3yye-
CTOXaCTUYHOCTh. ONTUMHU3ALIHSL. HUE ONTUMU3AIINS, a TAKKE AKTUBHBIX U
AKTHUBHBIN U TACCUBHBIN ITACCUBHBIX IKCIIEPUMEHTOB.
KCIIEPUMEHT.
JKerepumMe Uroro 18
2 OyHKIUY 1NN B SKCIEPUMEHTE. N3yuenne GyHKINU LETH B SKCIIEPUMEH- 18  IIK-2
TpeboBaHus K QYHKIMSIM IICJIH B te. TpeboBaHuUs K PYHKIMAM IIENH B 3a-
3aJ1ayax UHTEPHOJSILUY U Jlayax MHTEPIIOSAIUU U ONITUMH3AIIU-
ontuMuzanuu. [Tpumepsl noctpoenus |u.llpumepsl mOCTpOSHUS KOMITJIEKCHBIX
KOMIUIEKCHBIX (DYHKIIHMIA 1eH. GbyHKUIMH 1eH.
Hroro 18
3 ®akTOpHI B SKCIEPUMEHTE — N3ydeHue BapbUpyeMbIX, GUKCUPYEMBIX, 18 OIlK-2,
BapbHpyeMble, (PUKCUPYEMBIE, CllydaliHbIX (DAKTOPOB B HKCIIEPUMEHTE. [1K-2
nuble. T BaHUS K
ciyyaitneie. TpeboBa Hroro 18
BapbUPyEeMbIM (paKkTOopam —
KOJIMYECTBEHHAsI OIPE/ICIIEHHOCTD,
HE3aBUCHUMOCTb, COBMECTUMOCT.
4 JlucriepCUOHHBIN aHAJIN3 KaK N3ydeHune qucrepCuOHHOTO aHaIu3a Kak 18 [1K-2
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CpeaCcTBO OOHAPYKEHUS BIUSIOIIIX
(akTopoB Ha (poHE CITydaliHBIX
nomex. OgHodaKkTOpHBIN 1
MHOTO()aKTOPHBIN aHAIN3.
PannoMuzanus v orpaHuueHus Ha
panpomuszanuio. Ilnannposanue

cpeAcTBa OOHApYKEHUs BIUSAIOMNX (ak-
TOpPOB Ha (poHe cirydaiHbIX moMmex. U3y-
YeHHe OAHO(PAKTOPHOTO U MHOTo(aKTop-
HOT0 aHayu3a. PangomMusanus u orpaHu-
YyeHus Ha paHaoMu3sanuio. [InanupoBanue
9KCHEPHUMEHTA.

JKCIIEPUMEHTA. Hroro 18
Hroro 3a cemectp 72
8 cemecTp

5 PerpeccuoHHBIN aHAIN3 KaK M3ydeHune perpecCuoHHOro aHajin3a Kak 12 OIIK-2
CPEICTBO MOCTPOEHUS CpEICTBa MOCTPOEHUSI MaTEMAaTUIECKOI
MaTeMaTH4eCKOi Mojien 00beKTa MoJienu 00beKTa rccneaoBanus. M3yye-
uccienoBannsa. OCHOBHBIE 3TaIIbI HUE OCHOBHBIX ATAllOB PETPECCHOHHOTO
PErpeCCUOHHOTO aHaAIN3a — aHaJu3a — MNOCTYJIMPOBAaHUE BUJA MOJIE-
HOCTYJIMPOBAaHUE BU/Ia MOJIEIIH, JIM, HAXOXJIEHUE OIIEHOK KOd(HIIeH-
HaXOXKIEHHUE OIIEHOK KO3(D(PHUIIMEHTOB, | TOB, aHATIU3 PETPECCHIA, OIIEHKA aJIeKBaT-
aHaJIU3 PErpeccui, OLEHKa HOCTH ¥ TOYHOCTH.
aJIeKBaTHOCTU U TOYHOCTH. Hroro 12
6 MoaenupoBaHue MPOLECCOB N3ydenne MoaenupoBaHus IPOIIECCOB re- 18 [1K-2
TeHEPALMH, PACTIPOCTPAHEHUS U HEepaluu, pacnpoCTpaHEHUs U B3aUMO-
B3aUMOJICHCTBHS CBETOBBIX BOJIH B JIECTBUS CBETOBBIX BOJIH B ONTHYECKUX-
ONTUYECKUX CPEAAX. cpenax.

Hroro 18
7 Pa3zpaboTka KOHCTPYKIIMH N3yuenue meTo10B pazpaboTku 20 |TIK-2
YCTPOMCTB POTOHUKH. KOHCTPYKIIMH YCTPONCTB (POTOHUKH.

Uroro 20
8 IlarenTHas HHGOPMALUS U [TaTenTHast nHGOPMALIUS U TATEHTHBIE 10 | OIIK-2,
TIATEHTHBIE UCCIIEIOBAHNS, WCCTIEI0BAHMSI, MHTEIUICKTyallbHasI CO0- [1K-2
WHTENJIEKTya bHasi COOCTBEHHOCTh. | CTBEHHOCTb.

Hroro 10
Hroro 3a cemectp 60
Hroro 132

9. CamocrosiTesibHasi padoTa

Bunasl camocTosiTenbHOM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuia 9.1 - Buasl caMoCTOSTETbHON paboThI, TPYIOEMKOCTh U (pOpMUpPYEMbIe KOMIIETCHLIUU
3 @]
2 z E
3 =
) O =
Bunnr camocTosTeILHON & > 0O
HasBanus pasnenos z 7 &5 @OopMBI KOHTPOJIS
paboThI B s 2
=S 22
a e g
~ S}
6 cemecTp
1 Ponb skciepumenta B | [loaroroBka K nmpakTuye- 12 |IIK-2 Brictymienne (moxmnam) Ha
TEOpPUU TIO3HAHMSL. CKHM 3aHATHUSIM, CEMUHA- 3aHaTun, Onpoc Ha 3aHs-
OcobenHoCTH pam THSAX
HHXEHEPHOTO Hroro 12
JKCIIEpUMEHTA —
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MHOTO(aKTOPHOCTh 1
CTOXaCTUYHOCTb.
OntuMmusanus. AKTUBHBIN
W TTACCUBHBIHN
SKCIIEPUMEHT.

2 OyHKIUYU eI B
JKCIIEPUMEHTE.
TpeGoBanus K GyHKIUSIM
LIEJIU B 3a7a4ax
WHTEPIIOISALNAN 1
ontumuzanuy. [Ipumepsr
MOCTPOCHUS
KOMIUICKCHBIX (DYHKITUH
LIEJIH.

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

14

Hroro

14

OITK-2,
TK-2

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

3 ®akTopsl B
JKCIEPUMEHTE —
BapbUpYyEMBIE,
¢bukcupyemsie,
ciyuaitneie. TpeOoBaHus
K BapbUPYyEMbIM
(akTopam —
KOJTMYECTBEHHAS
OIIPEJEIIEHHOCTD,
HE3aBHCHMOCT,
COBMECTHMOCTb.

IToaroroBka K mpakTuie-
CKHM 3aHATHUSAM, CEMUHA-
pam

24

Hroro

24

OIlK-2,
[IK-2

Ornpoc Ha 3aHATHAX

4 JlucnepcroHHbBIN aHAIIN3
KaK CpEJICTBO
0OHapy>KEHUS BIUSIOIINX
(akTopoB Ha (oHe
CIIy4alHBIX ITIOMEX.
OnHodakTopHBIN U
MHOTO(aKTOPHbBIN aHAIU3.
Pannomusanus u
OrpaHHYEHUs Ha
paHIOMH3aLUIO.
[InannpoBanue
JKCIEPUMEHTA.

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSIM, CEMHUHA-
pam

22

HUroro

22

[IK-2

Ormpoc Ha 3aHATHAX

Hroro 3a CEMCECTP

72

8 cemecTp

5 PerpeccuoHHbIN aHaIu3
KaK CpPEJICTBO TIOCTPOCHHUS
MaTeMaTUYeCKON MO
00BeKTa UCCIeI0BAHMS.
OCHOBHBIE Tarnbl
PErpeCcCHOHHOTO aHaIu3a
— MOCTYAMPOBAHKE BHJIA
MOJICITH, HAXOXKICHHE
OLIEHOK K03 (h(pUITEHTOB,
aHaJIN3 PErpeCcCui,
OIICHKA aJIeKBaTHOCTU U
TOYHOCTH.

IToaroroBka K mpakTuie-
CKUM 3aHATHUSAM, CEMUHA-
pam

18

Hroro

18

OIlK-2,
[IK-2

Brictymiienue (noknan) Ha
3aHsaTHH, ONpOC Ha 3aHs-
TUSIX
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6 MoaenupoBaHue [ToaroroBka kK mpakTuue- 24 |TIK-2 Brictymuienne (moxnam) Ha
MIPOLIECCOB reHEepal, CKHM 3aHSTHSAM, CEMHHA- 3aHsT, Onpoc Ha 3aHs-
pacnpoCTpaHeHus U pam THAX
B3aUMOJICHCTBUS Hroro 24
CBETOBBIX BOJIH B
ONTHUYECKUX CPeJiax.
7 Pa3zpaboTtka [ToaroroBka k mpakTuye- 24 |1IK-2 Brictymiienne (noxmnanm) Ha
KOHCTPYKIIMHM YCTPOUCTB | CKUM 3aHSTHUSIM, CEMUHA- 3ansT, Onpoc Ha 3aHs-
(hoTOHMKH. pam THAX
Hroro 24

8 IlatentHas nnpopmarus | [ToarotoBka k mpakTuye- 18 |OIIK-2, Brictymuienue (noknam) Ha
W IIAaTCHTHBIC CKHMM 3aHSTUSIM, CEMHHA- TIK-2 3arsTi, Onpoc Ha 3aHs-
HCCIeA0BaHMs, pam THAX
WHT KTyaJIbHast

CILICKTyalbHa Hroro 18
COOCTBEHHOCTb.
Hroro 3a cemectp 84
Hroro 156

10. KypcoBasi padota (mpoekT)
He mpenycmorpeno PYII

11. PeiiTuHroBasi cucTemMa JJisi OEHKH yYCIIeBAEMOCTH CTY/ICHTOB

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. N MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DJeMeHTHI y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
JeSTeNbHOCTH mexay 2KT u Ha cemMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
Brictymuienne (okiam) Ha 10 20 20 50
3aHATHH
Ornpoc Ha 3aHATHAX 10 20 20 50
Wroro makcumym 3a nepu- 20 40 40 100
on
Hapacratomum urorom 20 60 100 100
8 cemecTp
BricTynenue (noknan) Ha 10 20 20 50
3aHATHH
Omnpoc Ha 3aHATHAX 10 20 20 50
Wroro makcumymM 3a nepu- 20 40 40 100
on
Hapacraromum ntorom 20 60 100 100
11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet 6amIOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeCTaBieH B Tadymie 11.2.
Ta6muma 11. 2 — Ilepecuet 6aJIOB B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
basnel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
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Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4

Ot 60% no 69% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0 U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6QIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIuUIe
11.3.

Ta6muma 11. 3 — IlepecueT cyMMBbl 6aJUIOB B TPAJAUIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

HroroBas cymma 6aios,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74
6569 D (ynoBnerBopuUTEIBbHO)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (ocpercraerio)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YuyeOHO-MeTOAUYeCKOE U MH(OPMAIIMOHHOE O00ecnieyeHHe TUCHMILINHBI

12.1. OcHoBHas JuTepaTypa
1. OnTuyeckwe W aKyCTOONTHYECKUE CHUCTEMBbI 00paboTKu mHpopmamnuu: YdeOHoe mocobue /
bamkupos A. W. - 2012. 100 c¢. [Dnexrtponnsli pecypc] - Pexum  mgoctyma:
http://edu.tusur.ru/publications/1819, nara obpamenus: 09.05.2017.
2. ®oropedpakTuBHBIE PPEKTHI B IMEKTPOONTHUYECKUX KpHCTaax : YdyeOHoe mocobue /
[Tangapos B. M., Mangens A. E., lllangapos C. M., bypumos H. U. - 2012. 244 c. [OnekTpoHHBIN pe-
cypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1553, nata oopamenus: 09.05.2017.

12.2. lonotHUTEILHAS JTATEPATYpa
1. KganTOoBas u onTudeckas 3eKTpoHHKa: YdyebHoe nmocooue / Hlanruna JI. U. - 2012. 303 c.
[OnexTponHsblii pecypc] - Pexum pnoctryma: http://edu.tusur.ru/publications/713, mata oOpareHus:
09.05.2017.

12.3 YueOHO-MeTOANYECKHE MTOCOOHS

12.3.1. O0s3aTesibHbIE yUeOHO-MeTOAuYeCKH e MOCO0Us
1. Hayuno-uccnenoBarenbckas paboTa CTyICHTOB: MeToauueckue yKa3zaHUsl Ui CTYIACHTOB
HarpasieHus moarotroBku 200700.62 - "dotonuka u onromHpopmaruka" npoduib: DOTOHHWKA BOIHO-
BOJIHBIX, HEJIMHEHHBIX U nepuoauueckux cTpykryp / Jlyruna H. 3., Bypumos H. U. - 2014. 20 c. [Onek-
TPOHHBIN pecypc]| - Pexxum moctyna: https://edu.tusur.ru/publications/4082, nara obpamenus: 09.05.2017.

12.3.2 YuyeOHO-MeTOAMYeCKHUE MOCOOHS AJIsl JIML C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHU 310POBbS

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydaroluxcs
U3 YMCJIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aAalTHPOBAHHBIX K OTPAHUYEHUSAM UX 37I0POBbS U
BOCHPHUSATHS UH(OPMALUH.

JL1s1 a1 ¢ HapyIIeHUsIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIM1 ¢ HApYLIeHUsIMH CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

JI1s1 1M1 ¢ HAapYLIEeHNsIMH OIIOPHO-ABUIATeJILHOIO aNapara:
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— B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;
- B IIe4aTHOU hopme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI M Tpedyemoe
NporpamMMHoe odecreyeHue
1. Hayuno-oOpa3oBatenbnblii nmopran TYCYP

13. MartepuajibHO-TEXHHYECKOe o0ecredyeHue QU CHUIINHbI
13.1. O0mue TpedoBaHUSI K MATEPHAJIBLHO-TEXHUYECKOMY 00eCleYeHH 0 U CIUTIINHbI

13.1.1. MaTepuaJbHO-TEXHHYECKOE O0ecnedeHne I NPAKTHYCCKUX 3aHATHI
1. KomnbroTepsl ¢ yCTaHOBJIEHHBIM NTPOTPAMMHBIM 00€CIIEY€HNEM U BbIXOJOM B MHTEpHET. 2. AB-
TOMaTHU3UPOBAaHHbBIE CTEHBI AJIS IpoBeieHUs u3MepeHuit. 3. JlabopatopHoe 060pyoBaHNE U TPUOOPHI: —
MOJTYIIPOBOJJHUKOBBIE JIa3ephl; — TBEpAOTeNbHBIE Ja3epsl MK u BuanMoro nuamasona; — gporopedpakTus-
HbI€ MbE30KPUCTAIIIbI; — MPUOOPH! YIPABIECHUS ONTUYECKUM H3JIyY€HUEM; — ONTHUYECKUE HIIEMEHTBI; —
U3MEpPUTENIbHBIE MPUOOPHI: ocuMiLIorpadbl, BOIBTMETPHl YHUBEpCAIbHbBIC, MyJIbTUMETPHI. 4. CHeKTpo-
¢doromerprl CD-56, CP-256, GENESIS.

13.1.2. MaTrepuaJibHO-TeXHUYECKOe o0ecrevyeHne 1JIsl CAMOCTOSITeIbHOH PadoThI
st camocTosTeIhbHON paboThl UCMONB3YyeTCs YueOHas aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
noJiokeHHast 1o aapecy 634034, r. Tomck, ya. Bepmununa, 47, 5 atax, aya. 511. CoctaB 060pynoBaHus:
yaeOHast MeOenb; KommbioTephl kiaacca He Hike [IDBM INTEL Celeron D336 2.81Tw. - 8 mrt.; KOMIbIO-
tepel nonkimoueHbl kK ceth MHTEPHET u oGecrneunBaroT A0CTyn B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-
00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

13.2. MaTepuajibHO-TeXHHYECKOe oOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSA

OcBoenue nucuuruivHbl duramMu ¢ OB3 ocymecTBIseTcs: ¢ UCMOJIb30BAaHUEM CPEACTB OOydeHUS
0OIIIEro U CIIEIAIFHOIO Ha3HAUCHUS.

[Ipu 00y4eHUH CTYICHTOB ¢ HAPYLWIEHUAMH CJIyXa MMPEAYCMOTPEHO UCIOJIb30BAaHUE 3BYKOYCHITU-
BaIOIIEH amnmaparypbl, MYIbTUMEIUWHBIX CPEACTB U JAPYIHX TEXHUYECKUX CPEICTB MpUeMa/mepenadn
y4ueOHOM MHGOPMAIIMK B TOCTYIHBIX (hopMax ISl CTYJICHTOB C HAPYIICHHUSIMU CITyXa, MOOMJIBHOM CHUCTe-
MBI OOYYCHHSI JJIs1 CTYJCHTOB C MHBAJTUIHOCTHIO, MOPTATHBHOW MHIYKITMOHHON CUCTEMbI. YdeOHas ayiu-
TOpHsI, B KOTOPOH 00yd4arOTCsl CTYACHTHI C HapYIICHUEM CiIyXa, 000pylIoBaHA KOMITBIOTEPHONW TEXHUKOM,
ayIMOTEXHUKOM, BUICOTEXHUKOU, IEKTPOHHOMN JOCKOU, MYJIbTUMEIUHHON CUCTEMOM.

[Tpu 0OyueHUH CTYICHTOB ¢ HAPYLIEHUSIMH 3PEeHUSIMU TIPEIYCMOTPEHO MCIIOIb30BaHUE B JICKITU-
OHHBIX M yYEOHBIX ayIUTOPHSIX BO3MOXHOCTH MPOCMOTPA YIAICHHBIX O0OBEKTOB (HAmpuUMep, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha DKpaHe) MPH IMOMOIIH BUICOYBEIMYUTENCH 711 yIAJICHHOTO ITPOCMOTPA.

[Ipu 0OydyeHHM CTYJECHTOB ¢ HAPYUIEHUSIMH ONOPHO-IABUIaTeJbHOI0 ANNAPATA HCIOJIb3YIOTCS
aJbTepHATUBHBIE YCTPOWCTBA BBOJA MH(OpPMAIMK MU JPyrue TEXHUYECKHUE CPEICTBA IMpHUEMa/TIepeaadn
yaeOHOI WH(pOpMAIMU B JOCTYIMHBIX (opMax s CTYICHTOB C HAPYHICHUSIMH OMOPHO-IBUTATEIHHOTO
arnmapara, MOOMJIBHOM CHUCTeMbl 0OYUEHUS TS JIFO/IeH ¢ MHBATUIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHbIe TpeOOBaHuUs K GOHY OLIEHOYHBIX CPEICTB M MEeTOAMYECKHEe PeKOMEeHAalluH
@DOH/ OLIEHOYHBIX CPEJICTB U TUIIOBbIE KOHTPOJIbHBIE 3a/IaHMs, UCIIOJIb3yeMbIe JUIsl OLIEHKU chop-
MHUPOBAaHHOCTH U OCBOCHMS 3aKPEIUICHHBIX 3a IUCLUIIMHON KOMIIETCHIUHI IPU MPOBEACHUHU TEKYLIEH,
NPOMEXYTOYHOH aTTecTalluy 10 TUCIMIUIMHE IPUBEIEH B IPUIIOKEHUN K pabodell mporpaMme.

14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JJIf JHUI[ C OTPAHUYECHHBIMH BO3MOKHOCTAMM
310POBbA
J171st CTyI@HTOB C MHBAJTUAHOCTHIO MPEAYCMOTPEHBI AOMOTHUTENBHBIE OIEHOYHBIE CPECTBA, Mepe-
YeHb KOTOPBIX YKa3aH B TaOJuUIE.

Ta6amnua 14 — JlonmoJiHUTEJIbHBIE CPEICTBA OIEHMBAHMS IJIsI CTYI€HTOB ¢ HHBAJIMIHOCTHIO

Buasl 7onoaHUTEIBHBIX OIEHOYHBIX q)OpMBI KOHTPOJISI U OICHKU

Kareropuu ctyneHToB
CPENCTB pe3yabTaToOB 00yUEHUs
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C HapymeHuIMHU
ciyxa

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIPOBEpPKa

C napyueHusMu
3peHus

CobecenoBanue 1o BOIpOCaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHAIMHU
OIIOPHO-
JIBUTATEILHOTO
anmapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO TUCTAaHIHMOHHBIMU
MeTOoInaMH

C orpaHUYeHUSIMH TIO
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHbIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IpOBEPKA
METOJIaMH, UCXO/S U3 COCTOSHUS
oOydJaromierocst Ha MOMEHT ITPOBEPKU

14.3 MeTtoauuyeckue peKOMEHAAUMHU MO0 OLEHOYHBIM CPeICTBAaM JIJIfl JIUI ¢ OTPAaHUYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

Hns crynenToB ¢ OB3 npenycmaTpuBaeTcst oCTymHas (popma MpeaoCTaBICHHs 3aJaHA OTICHOY -
HBIX CPCACTB, @ UMCHHO!

- B IeyaTHoOu (hopme;

- B [e4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIPeIOCTaBJICHUE 3aJJaHUs C UCIIOIF30BAaHUEM CYpPIOTIEPEBOIA.

CrygeHTaM C MHBAJTUAHOCTHIO YBEIMYMBAETCS BpEMsl Ha IMOATOTOBKY OTBETOB HA KOHTPOJBHBIE
BOTIPOCHL. J[JIs1 TAKUX CTYICHTOB MPEIyCMaTPUBACTCS JOCTYITHAS opMa MPEIOCTABICHUS OTBETOB Ha 3a-

JaHus1, a MMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIIOJIH30BAHHEM YCIIYT ACCUCTECHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS PE3y/IbTAaTOB OOy4EHHS] MHBAJIWIOB MO AUCLHMILIMHE MpPeaycMaTpUBaeT
npenocTaBieHrne nHpopMalu B popMax, afanTUPOBAHHBIX K OTPAaHUYCHUSM UX 37I0POBBS M BOCTIPUSTHUS

uHbOpMaIUH:

JJ1s1 1ML ¢ HAPYIIEHUSIMH 3PeHusl:

- B ()OpMe IEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpMe YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B ()OpME ITEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEeHUSIMM OTIOPHO-IBUTaTEJILHOI0 annapara:

- B (hOpMe IJIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

[Tpu HEOOXOMUMOCTH /1711 OOYYAIOIIUXCS ¢ UHBATUAHOCTHIO MPOLIEypa OLICHUBAHUS PE3yJIbTaTOB
00yueHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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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-ucciienoBareibckasi 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 2014 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
— HccnenoBanne GoToMHIYyIMPOBAHHBIX SIBICHUHA B (hoTOpepaKTUBHBIX Mbe3oKpucTamiax. 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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