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9 TIloaroroBka M caaya dK3aMeHa 36 36 72 4acoB
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4.0 4.0 8.0 3.E
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
npotokost Ne 2016 or« 1 » 7 2016 1
JINCT COTJIACOBAHUIA

PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDexepanbHoro locygapcTBEHHOTO
oOpa3oBarenbHOTO craHgapra Beicmiero obOpazoanus (PI'OC BO) mo HampapieHUIO TOATOTOBKU
(cnermmanpHOCcTH) 12.03.03 ®oToHMKa u onTouH(opmaruka, yrBepkaeHHoro 2015-09-03 roga,
paccCMOTpeHa W YTBEp)KIeHa Ha 3acenaHud Kadempbl «  » 20 roma, MpOTOKOI
Ne .

PazpaboTunku:
3aB. kad. OII, mpodeccop kad. DI [Tarmapor C. M.

3aBeayromuii ooecneunBaronieit kad.
Ol [Mannapos C. M.

Pabouas nporpamMma cormnacoBana ¢ pakyabTeToM, Mpo(UINpyIoLIel U BeITycKatole kadeapamu
HAaIpaBJICHUS MMOJATOTOBKY (CIEUUAIBHOCTH).

Hexan ®OT Boponun A. 1.

3aBeqyromInid BEITyCKAOIIEeH Kag.

oIl [Tannapos C. M.
DKCHEPTHI:

MpeAcenaresib METOIMYECKON
xomuccuu kadeapst D11, mpodeccop
kag. OI1 Opnukos JI. H.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
[{enp MUCHMIUIMHBI COCTOUT B (DOPMHUPOBAHUHU Y CTYICHTOB MPEJACTABICHUN O (PyHIaMEHTaIbHBIX
OCHOBaxX ONTHYECKON (PU3WKH, KOTOpas SABISICTCS BaXHBIM KOMIIOHEHTOM €CTECTBEHHO-HAyYHOTO Oasmca
MMOATOTOBKH 0aKaslaBpOB 110 HampaBlIeHUIO «DOTOHUKA B ONITOMH(GOPMATHKA.

1.2. 3agaum AMCHMIINHBI
—  3ajayu AUCHUIUIMHBI 3aKIIOYAIOTCS B CIEIYIOLIEM:
—  H3y4YCHUE U OCBOCHUE CTYJEHTAMU COBPEMEHHBIX IMOJXOJ0B M METOJOB, UCHOJIb3YEMBbIX IS
aHaJn3a U ONMCAHUS ONTHYECKUX SIBJICHUM;
—  n3y4yeHHue 0a30BBIX MPUHITUIIOB ONTHYECKON (DU3UKH;
— HW3y4YCHHUE OCHOBHBIX JIMHEHHBIX W HEJIWHEHHBIX ONTHYECKHX OS()PEKTOB W SBICHUN B
KOHJICHCUPOBAHHBIX Cpefax.

2. Mecro nucuuiuiaiabl B cTpykrype OITOII
Hucnurnmuna «Ontudeckas pusuka» (b1.b.14) orHocutes k 61oky 1 (6a3oBas 4acThb).
[TpenmiecTBYIONMMHE ~ JUCHHUILIAHAMY,  (OPMUPYIOIIMMH  HA4YaJIbHBIE  3HAHUSA, SBISIOTCS
CIIC/IYIOIINE TUCIUILIMHBL: Martemarrka, Ousnka.
[TocreayromuMu  AUCHMILIIMHAME  SIBISTIOTCS:  OnTuyeckoe  MarepuanoBencHue, (OCHOBBI
onronHpopmatuku, OCHOBBI (POTOHHKHU.

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHMS AHCHUTIIHHBI

[Tponiecc n3yyeHus qUCUUIUIMHBI HAlpaBiieH Ha (JOPMUPOBAHUE CIETYIOLIUX KOMIETEHIIUH !

— OIIK-4 crnocoGHOCTRIO yYUTHIBATH COBPEMEHHBIC TEHICHIMU pPAa3BUTUS TEXHUKH W
TEXHOJIOTHI B CBOCH MPOPECCHOHATLHON JIEATSIIEHOCTH;

— OIIK-5 cnocobHoCThIO 00pabareiBaTh W MPEJICTABIATh JaHHbIE 3KCIIEPUMEHTAJIbHBIX
HCCIICIOBaHUIA;

— IIK-2 roToBHOCTBIO K MareMaTU4eCcKOMY MOJIEITUPOBAHUIO IIPOLECCOB U OOBEKTOB (POTOHUKHU
U ONTOMH(QOPMATUKU, HX HUCCIEJOBAHMIO Ha 0a3e CTaHJApTHHIX IAKETOB aBTOMAaTU3MPOBAHHOTO
MIPOEKTUPOBAHUSA U CAMOCTOATENBHO pa3paboTaHHBIX IPOrPaMMHBIX IPOJYKTOB.

B pesynbrare usydeHus IUCHUIUIMHBI CTYAEHT JOJDKEH:

—  3HATh 3aKOHbI JUHEWHOW M HETMHEWHOW ONTHKU U UX CBS3b C 3aKOHAMHU (PU3HMKH; OMHCAHUE
ONTUYECKUX SIBJIEHUM KaK COBOKYITHOCTH F€OMETPUUECKHX, BOJIHOBBIX, JIEKTPOMAarHUTHBIX M KBAHTOBBIX
SIBIGHUIM; OCHOBBI ONTHUKH ['ayCCOBCKMX ITy4KOB, ONTHUKH BOJHOBOAOB, Dyphe-ONTUKH U ToJIOTpaduu;
OCHOBBI TIOJSPU3ALMOHHOM M HEJIMHEWHON ONTHUKH, IEKTPOONTUKH, KBAHTOBOW ONTHKH, ONTHKHU
MIOJIYTIPOBOAHMKOB; MaTE€MaTHUYECKUE MPUEMbI ONTMCAHUSI SKCTIEPUMEHTANIbHBIX JaHHBIX; 3HAET FPAHUYHbIE
yCIOBUSI TPUMEHUMOCTH MAaT€MaTH4YEeCKUX COOTHOLIEHWH; METOIbl MaTeMaTH4YEeCKOIO aHajau3a
pe3ybTaTOB AKCIEPUMEHTANBHBIX HCCIIEIOBAHUN; MeToAbl OO0paOOTKM M aHaiau3a HHGOpMalUu B
YPaBHEHMSX C YAaCTHBIMU TPOMU3BOAHBIMU NPUMEHHUTEIBHO K ONTHYECKOM (Qu3uKe, (HOTOHUKE,
ONTOMH(OPMATUKE, METOJIbI MAaTEMATUUYECKOTO aHAJIM3a MOCTABIEHHOM 3a/1aul UCCIIeOBaHUN B 00IacTu
ONTUYECKON (PM3UKHU; IPUEMBI aIaliTAlluU CAMOCTOSITENIFHO Pa3paboTaHHBIX MPOTPAMMHBIX ITPOAYKTOB

— yMeThb aHAJIM3UPOBATh CJOXHBbIE ONTHYECKHUE SBJICHHUS; UCIOIb30BaTh Ha IPAKTHKE
ONTUYECKHUE METOMbI PEIICHUs] HAayYHO-TEXHHYECKUX 3a/ad; IMOJIb30BaThCSl OCHOBHBIMU ONTHYECKUMU
npubopamMu; MPOBOJUTH pacdeTbl ONTHYECKUX CHUCTEM M aHAJIM3MPOBATh IIOJyYCHHbIE JIaHHBIC;
ONUCHIBaTh HKCIEPHUMEHTAJIbHbIE pPE3YJAbTaThl C TIOMOINBIO MAaTeMAaTUYECKUX BBIPAKEHUH B BHIE
anreOpandeckuX ypaBHEHUH, a TaK)Ke YpPAaBHEHHMH B YACTHBIX NMPOM3BOAHBIX; MPUMEHATh CTaHIAPTHHIC
MaKeThl MPUKIIAIHBIX TPOrpaMM st 00pabOTKU 3KCIIEPUMEHTANIBHBIX TaHHBIX; MOAEIUPOBATh PeasibHbIE
(B mepByro ouepenb (HU3MUECKHE) MPOLECcChl KaK KpaeBble 3aJaud Ui YpaBHEHHH B YacCTHBIX
MPOM3BOAHBIX B 00MacTd (OTOHMKM U ONTOMH(POPMATUKH, MHCATH MAKpPOChl IJII CaMOCTOSATEIHHO
pa3paboTaHHBIX TPOTPAMMHBIX MPOJIYKTOB

— BJAaJeThb HaBbIKAMH [0 NMPUMEHEHHIO ONTHYECKON (DU3MKM K HaydYHOMY aHaJIM3y CUTyalluH
P CO3/IaHUU HOBOW TEXHMKH; BJIaJI€Th MOJIX0/IaMHU K OIMCAHUIO ONTHYECKUX SIBJIEHUH B MPUPOAE U MPHU
pELICHUH TEXHOJIOTUYECKHX 3a/]1ay; MPUMEHATh ONTUYECKHE METOJBI [T peIIeHus (PU3NKO-TEXHUYECKUX
3ajja4, HPUMEHATb 3aKOHbl ONTHUKH, OHNPEHEISATb XApPaKTEPUCTUKHU CIEKTPAJbHBIX IMPHOOPOB;
CTaHJAapPTHBIMU IPOIPAMMHBIMHM CpPEACTBAMHM KOMIIBIOTEPHOIO MOJEJIMPOBAHUSA; METONAMHU PEILEHUs
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YPABHEHUN B YaCTHBIX MPOU3BOAHBIX I TEOPETUYECKUX M MPAKTUYECKUX 3a4a4 C MCIOIb30BAHUEM
MH(GOPMALIMOHHBIX, KOMIBIOTEPHBIX W CETEBBIX TEXHOJIOTUH; BIAJeTh CTAHIAPTHBIMHM I1aKETaMU
ABTOMAaTU3UPOBAHHOI'O IIPOECKTUPOBAHUS

4. O0beM IMCHUILIMHBI U BUAbI Y4eOHO# padoThl
OO0mast TpyAIO€MKOCTh IUCHUIUTHHBI cocTaBisieT 8.0 3aueTHBIX CIUHUIBI M IPEICTaBICHA B
Tabmuie 4.1.
Tabmuma 4.1 — TpymoeMKOCTb TUCITUTUTAHBI

Ne Bunbl yueOHOM neaTenbHOCTH 3 cemecTp 4 cemecTp Bcero Ennuauner
1 | Jlekmuu 18 18 36 4acoB
2  Ilpaktuyeckue 3aHATUSA 28 28 4acoB
3 JlabGopaTtopHbIe 3aHATUS 18 16 34 4acoB
4 KoHTpOJb CAMOCTOSTEIHLHON pabOTHI 18 18 4acoB
(KypcoBoii mpoeKT / KypcoBasi paboTa)
5  Bcero aymutopHbIX 3aHATUI 64 52 116 4acoB
6 U3 Hux B MHTEpaKTHBHOH (popme 38 20 58 4acoB
7 CamocrosTenbHas paboTa 44 56 100 4acoB
8  Bcero (6e3 sx3ameHa) 108 108 216 4acoB
9 | IloaroroBka U cxada SK3aMeHa 36 36 72 4acoB
10 OOmas TpyT0eMKOCTh 144 144 288 4acoB
4.0 4.0 8.0 3.E

5. Conep:xaHue TUCUMILIAHBI

5.1. Pa3aennl IUCHUILINHGBI M BUALI 3AaHATHI
Paznenbl AMCHUIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe S.1.
Tabnua 5.1 — Pa3gensl fUCHUILUINHBI U BUIAbLI 3aHITHI

. 2 2
= = = S S
- - - 2
= 2 35 ¢ 3 :
= g & & & 4 3
No ' Haszpanus pa3nenoB JUCHHUIUTMHBI ) X a 5 5 = iS)
= £ £ 5§ § & =
= s S 2 = =
E 2. E £ < =
& o Q n ™ D)
< O o = 4 =
o < = ) O
= = < 3 =
&) 3 =
~ Z
3 cemecTp
1 DnexkTpoMarHUTHBIE KOJICOAHHS U 4 4 4 9 0 21 OIIK-4,
BOJIHBI OIIK-5, TIK-2
®doromeTpus 2 2 4 7 0 15  OIIK-5, TIK-2
3 OtpaxkeHue U MpeIOMIICHUE 2 6 4 6 0 18 OIIK-4,
IIJIOCKUX JIEKTPOMAarHUTHBIX BOJIH OIIK-5, TIK-2
Ha IUIOCKOM TpaHulIe pasena
4 | Uutepdepenius ceera 4 5) 2 6 0 17 OIIK-4,
OIIK-5, T1K-2
5 udpakmaus ceeta 2 5 0 6 0 13 OIIK-4,
OIIK-5, T1K-2
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6 | OnTrka aHM30TPOIHBIX CPell 4 6 4 10 0 24 OIIK-4,
OIIK-5, T1K-2
Hroro 3a cemectp 18 28 18 44 0 108
4 cemectp
7 | OcHoBBI rosorpadumn 3 0 4 8 0 15 OIIK-4,
OIIK-5, TTK-2
8 Jlucmepcus cBera 2 0 0 6 3 11 OIIK-4,
OIIK-5, [1K-2
9 Onruka HEOIHOPOIHBIX CPE 3 0 0 6 3 12 OIIK-4,
OIIK-5, [1K-2
10 | Paccesinue cBeTa 2 0 0 6 3 11 OIIK-4,
OIIK-5, [1K-2
11 |Henunetlinasg ontuka 4 0 8 14 3 29 OIIK-4,
OIIK-5, [1K-2
12 | CunoBas onrtuka 2 0 0 6 3 11 OIIK-4,
OIIK-5, [1K-2
13 | OcHOBEBI KBAaHTOBOI OIITHKH 2 0 4 10 3 19 OIIK-4,
OIIK-5, [1K-2
Hroro 3a cemectp 18 0 16 56 18 108
Hroro 36 28 34 100 18 216
5.2. Conep:xkanue pa3aesioB IMCHUIJIMHBI (110 JEKIUSIM)
ConeprkaHue pas3iesaoB JTUCIHUILINH (TI0 JIEKIMSAM) IPUBEICHO B Tabnuiie 5.2.
Tabnuna 5.2 - ConepskaHue pa3ienoB AUCIUTUINH (10 JICKIHSIM)
%
=
o
v, 2
S S
2 &
Hassans pasienon CopeprkaHue pa3aesioB TUCIUTITAHBI 1O § S
TEKIUAM S =
2 5
= 5
4 5
E
=
g
3 cemecTp
1 DnexrpomaruutHele konedanust 1 [llkana anekTpoMarHUTHBIX KOJIEOaHUH. 4 OIIK-4,
BOJIHBI OcHoBbI TeopuH KojeOanuii. JInHeinble OIIK-5

KoJIeOaHUs B CUCTEMAxX C OAHOU
CTerneHblo cBoOobl. M300paxkeHue
KOJIeOaTeNbHBIX MPOLIECCOB B (ha30BOM
npocTpaHcTse. Onucanue
AIIEKTPOMArHUTHOTO U3ITydeHUS
ONTUYECKOTO AMaNa3oHa. YpaBHEHUS
Makxkcgenna B iuddepeHunaibHON
¢dopme, MmaTrepuanbHble YpaBHEHUS U
rpaHu4HbIe ycinoBus. CBeleHue K
BOJIHOBOMY ypaBHeHHUIO. [liiockue
AIIEKTPOMArHUTHBIE BOJIHBI,
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rapMOHUYECKHE TUIOCKUE BOJIHBI U UX
ceoricTia. [Tomsapusanus miockux
AIIEKTPOMArHUTHBIX BOJIH. 3aKOH
COXPaHEHHUsI YPHEPTUH IS
3IIEKTPOMArHUTHOTO 0JIsI, BEKTOP
[TotinTiara. Cepuueckre BOIHBI.

HUroro

N

2 ®oromerpus OHepreTuyeckas U CBETOBasi CUCTEMBbI OIIK-5,
(hOTOMETPUYECKUX BEITUYMH U CTUHUIIBI I1K-2
ux m3mepeHus. CBs3b POTOMETPHUSCKHUX
BEJIMYUH C BeKTOpoM [loiiHTHHTa.
[TpuHIMITBE TOCTPOCHUS (DOTOMETPOB.
N3mepenne 0CHOBHBIX (POTOMETPHYECKUX
BEJINYMH

Hroro 2

N

3 OtpaxeHue u npeioMIICHHE OTtpaxkeHue 1 NpeoMIICHUE CBETa Ha OIIK-4,

MJIOCKUX 3JIEKTPOMArHUTHBIX BOJIH HA TPaHMIIC pasjiesa Mpo3pauHbIX [K-2

IUIOCKOM rpaHulLe pa3zena TudNekTpuKoB. [lomHOE BHyTpeHHee
otpaxeHue. [Ipenomienue u orpaxenue
Ha TIOBEPXHOCTHU MeTalljia.
Heognopoanelie miioCKkue BOJIHBL,
MOBEPXHOCTHBIE 3JIEKTPOMArHUTHBIC
BOJIHBI.

Hroro

4 Unrepdepenmus ceera HuTepdepeHius MOHOXpOMATUYECKOTO 4 OIIK-4,
u3ilydeHus. JIByxirydeBas [K-2
uHTepdepenus. Bpemennas u
IIPOCTPAHCTBEHHAs: KOTEPEHTHOCTh
ONTUYECKOTO U3ITyYEHUS.
WHTepdepeHIiys 4acTHYHO-KOTePEHTHOTO
u3IydeHus. Metonbl HaOMoACHUS
UHTEPPEPEHIIMOHHBIX KAPTHH.
JIByxistyueBble HHTEPHEPOMETPHI
Kamena, Maxa-Llennepa,
Poxnecteenckoro, MaiikenscoHa, ®u3o.
MHoronyueBast uHTEphepeHLus.
Unrepdepomerp Dadbpu-Ilepo.

Hroro

5 Hudpakius cBeta [ToneBoii U crIeKTpalbHBINA METObI 2 OIIK-5,
onucanus. [Ipubnmxenue [K-2
reOMETPUYECKON ONTUKU. [IprHIMI
I'olirenca-®penensd. 3agada o
T pPaKIUU Ha TIIOCKOM dKpaHe.
I'pannynsbie ycnosust Kupxroda.
Hudpakuus Openens u Opaynrodepa.
Judpakius J1a3epHBIX MyYIKOB.
JudpakiimoHHbIE PEIIETKH U
CIIEKTpaJIbHBIC MPUOOPHI HAa HX OCHOBE.

Hroro

6 OnTrKa aHU30TPOITHBIX CPENl JM3neKTprUYeCKHUil TEH30p aHU30TPOITHOM 4 OIIK-4,
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Hroro 3a cemecTp

cpensl. PacpocTpaneHue u cBOMCTBa
TUIOCKHX BOJIH B aHU30TPOITHBIX CpeiaX.
da3oBas U IPyIIoOBasi CKOPOCTh.
Knaccudukaiius aHU30TPOITHBIX CPE/I.
PacnpocTpanenue cBera B OJHOOCHBIX U
JBYOCHBIX KpHucTaiax. Onrudeckas
aKTUBHOCTb. VIcKyccTBEeHHAas
aau3orponust: 3¢ ¢pexrsl [lokkensca u
®dapajest, KBaapaTUIHBIN
AIEKTpoONTHYECKU 3PPexT n
doroynpyrocts. [longpuzanuonnsie
YCTpOMCTBA.

HUroro

18

OIIK-5,
[1K-2

4 cemecTp

7 OcHoBBI ToNOrpadun

dusnueckue NpUHLHUIIBI Tojorpaduu:
rojiorpaMma TO4Y€4HOI0 UCTOYHUKA,
ypaBHEHHE TOJIOTPAMMBI, THIIBI U
cBoMcTBa ronorpamm. TexHuka
royorpa)uyecKoro FKCIepruMeHTa.
Junamudeckast roiorpadusi.
T'onorpaduueckast untepdepomerpus:
IPUHLINII, METO/IbI, ONTHYECKHE CXEMBbI
ycTaHoBOK. CrieKiI-uHTep(hepoMeTpHsL.

Hroro

OIIK-4,
[1K-2

8 lucnepcus ceera

9 OnTuka HEOTHOPOAHBIX CPET

Knaccuueckas Teopust JUCIIEPCUU:
ypaBHEHHUE AUCIIEPCUH U €T0 PELICHHE,
HOpMaJIbHAsl U aHOMAaJIbHasl IUCIIEPCHSL.
IIpocTpancTBEeHHAs qUCTIEPCHS.
PacnipocTpaneHne BOJIHOBBIX IIAKETOB,
(dazoBas ¥ rpynmnoBas CKOPOCTH,
JUCIIEPCUOHHOE PACIIIIBIBAHNE CBETOBBIX
HMMITYJIbCOB.

Hroro

OnTuyeckue BOIHOBOBI. Moibl
IUTAHAPHBIX BOJHOBOIOB. BOIOKOHHEBIE
CBETOBOJIBI U UX MOJIBI.
ONeKTpOMarHuTHbIE BOJIHBI B
NIEPUOINYECKUX CTPYKTYpax. biioxoBckue
BOJIHBI U 30HHAs CTPYKTypa. bparrosckoe
OTpakeHUE.

HUroro

OIIK-5,
[1K-2

OIIK-5

10 Paccesiaue cBera

[Tonsipu3yeMoCTh MOJIEKYIN U paccesiHue
Panes. Paccesnne Mu. MonekynspHoe
paccesiHue cBeTa. KoMOMHAIMOHHOE
paccesiHue cBeta. Paccesinue
Mannensimrama-bpuintrosna.
[Ipoxoxknenue cBera uepes ciaydaiHo-
HEOIHOPOAHYIO CPEAY

Hroro

OIIK-5,
[K-2
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11 Henuneiinas ontuka HenwmuelHbIil OTKIIMK Cpebl, 4 OI1K-4,
CaMOBO3ICHICTBHUE CBETA. OIIK-5,
CamodokycupoBKa U MPOCTPAHCTBEHHBIE [1K-2
COJIMTOHEI. HenmHaenHbIe SBIeHuS
BTOPOTO TIOPsJIKA: 00IIIast METOOJIOTHS,
HEeJIMHEHHas MoJIsIpU3aius, yCaoBus
¢dazoBoro cuHxpoHusma. ['eneparus
TapMOHHWK, BOJTH CYMMAapHBIX U
Pa3HOCTHBIX YaCTOT; MapaMeTprudecKas
rerepanus. YeTrIpexBOIHOBBIC
CMeIIeHUs U 00paleHue BOJTHOBOTO
¢dponTa. BeiHy)XaeHHOE
KOMOMHAIIMOHHOE paccesiHue,
BBIHYXKJICHHOE paccesiHue
Manaenbirama-bpuiitosna

Htoro 4

12 CunoBas onTuka CBepXCcHIbHBIE CBETOBBIE ITOJIS. 2 OIIK-4,
OnTuueckuil npoOoil B razax M TBEPAbIX [1K-2
Tenax. JlazepHO-UHIyIMpPOBaHHAS
1a3ma.
Htoro 2

13 OcHOBEBI KBAaHTOBOI ONTHKU ITocrosinnas Ilnanka. Ilocrynarer bopa. 2 OIIK-4,
KopmyckynsipHO-BOJIHOBOM JTyaan3M. [1K-2

duznyeckas HHTEPIPETALS BOIH e
bpoiinsa. CooTHoleHue
HEOIpeIeICHHOCTeH. DHepreTuueckue
ypoBHH. KBaHTOBBIE TIEpEXOBI.
dotorddext. [TpuHIUT KBAHTOBOTO
YCHUJICHHS DJIEKTPOMAarHUTHBIX BOJIH.

Hroro 2
Hroro 3a cemectp 18
Hroro 36

5.3. Pazgesibl AMCHMILIMHBI M MEKIMCHMILNIMHAPHBIE CBS3H ¢ 00ecneYnBAKIUMH (TPeAbITYIIUMHU)
U o0ecreynBaeMbIMU (MOCJAETYIONIUMH) JUCHUNJIMHAMUA
Paznenbl TUCHUIUIIMHBL M MEXIUCIUTIIMHAPHBIE CBSI3U ¢ 00ECTIEYMBAIOIINMHE (TIPEABIIYIIIIMHE) H
obecrieynBaeMbIMU (TIOCJIETYIONTUMU ) AUCITUTUTMHAMHE TIPEICTaBIICHbI B TabmuIe 5.3.
Tabnuna 5.3 - Paznaensl AUCITUTUTHHBI 1 MEXIUCITUTUTHHAPHBIE CBS3H

Ne pasaciion JaHHOI AUCHUIIIMHBI, TJIS1 KOTOPBIX HeO6XOIII/IMO HU3Y4YCHUC

Hanvenosanue 00€eCIIeUNBAIONINX U 00ECTICUNBAEMBIX AU CIUITIHH
JIMCIMTUINH
1 2 3 4 5 6 7 8 9 10 | 11 12 | 13
IIpeuecTByOMHUE JUCIUILTMHEL
1 Maremaruka + +
2 ®dusuka + + + + +

HOCHCI[YIOH_II/IC JAUCIHHUITIIMHBI

1 Onruueckoe
MaTepHUaIOBECHHE

+ + + + + + +

2 OCHOBBI
ONTOUH(OPMATHKHU
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3 OcHOBBI (POTOHUKHU +

+

+

+

+ + +

5.4. CooTrBeTcTBHE KOMINIETEeHIIU, GOPMUPYEMBIX MPH U3YyYEeHUM TUCHHUILUIUHBI, U BUA0B 3aHATHI
CootBercTBHE KOMIMETEHUUH, (HOPMUPYEMBIX MPH H3YyYECHUH AUCUMIUIMHBL, U BHUJIOB 3aHITHNA

MpeCTaBIeHO B Tabmule 5.4

Tabmuna 5. 4 — CoOOTBETCTBHME KOMIICTCHIIMH M BHUIOB 3aHATHH, (OPMUPYEMBIX NpPU H3YYCHUHU

JUCHUTLINHEI

Bune! 3agsatuii

~
<
=
]
QO
<
a
3
o]
Q
2.
>
&
~
&
(]
g,
= = = s
= E ) o
= g = o Lg
= e = 8 o,
5 < S S .
s 12} <]
) = o o e ‘é
5 = s E E: 2 DopMbI KOHTPOJIS
s 5 3 5 Z S
S = 5 = = =
= = s 14 S
E Q. g 5
12 o < Q
< V) o o
(=7 < N =
= = S <
= @)
o)
=
]
=
S
=
(&}
)
=
<
o
[l
=
]
=%
=
5
=
OIIK-4 + + + + + Koncniekr
caMomnoaroroBku, Otyer
1o j1aboparopHoOu
pabore, Ompoc Ha
3aHATHAX, OTYeT 1o
KypcoBoii pabote,
Pegepar
OIIK-5 + + + + + KonTponbHas pabora,

Koncnekr
CaMoIoAroToBKH, OTYeT
10 J1abopaToOpHOM
pabote, Ompoc Ha
3aHATHAX, OTUET 110
KypcoBoii pabore,
Pedepar
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[1K-2 + + + + +

KoHncmext

camonoAroroBku, OTyer

10 JTabopaTOpHOU
pabote, Ompoc Ha
3aHATHAX, OTYeT 1o
KypcoBoii pabore,

Pedepar

6. UnTepakTHUBHBIE MeTOABI M (POPMBI OPraHU3ALMHU 00yUEeHUS
TexHOMOruM MHTEPAKTUBHOTO OOYyUYCHHs IpPU pasHBbIX (opMax 3aHATHHA B Yacax NPUBEICHBI B

Tabnurue 6.1
Tabnuma 6.1 — TexHOIOrMKM UHTEPAKTUBHOTO 00YYEHUs IPU pa3HBIX (popMax 3aHATHH B acax
Nutepaxr
HNHTepakTuBHBIE HNHTepakTuBHBIE
Metonn: UBHBIC Bcero
IIPAKTUYECKHE 3aHATUS | J1aDOpaTOPHbIE 3aHATUSA
JEKIUU
3 cemectp
[IpesenTamuu ¢ 10 10
UCIIOJIb30BaHUEM
CJIaliIoB ¢ 00CyKAEHUEM
Pabora B komaH1e 8 16
Pemenne cutyanmoHHbBIX 10 12
3a1a4
Hroro 3a cemecTp 18 10 10 38
4 cemecTp
[IpesenTanuu c 10 10
UCIIOJIb30BaHHEM
CJaiIOB ¢ 00CYKICHHEM
Pemenne cutyanimoHHbIX 4 4
3a/a4
Pabora B xomane 6 6
Hroro 3a cemectp 0 10 10 20
Hroro 18 20 20 58
7. JIaGopaTopHbIi NPAKTHKYM
Coneprxanue 1abopaTopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabnuna 7. 1 — Conepskanue 1abopaTopHbIX padboT
o]
4
=
o]
« &
.
& 2.
g <
HasBanus pa3zaenos Copeprxanue 1abopaTopHBIX padboT 2 z
=S =
& =
= 5
q_H)
E
3
~
3 cemecTp
1 DnexrpomaruuTHble Konebanus 1 MccnenoBanue (pa3oBbIX MOPTPETOB 4 OIIK-4,
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8. IlpakTHyeckue 3aHATHSA

CopeprkaHue MpakTUYECKUX padoT mpuBeeHo B Tabuie 8. 1.

CornacoeaHa Ha noprtane Ne 3567

BOJIHEI TapMOHUYECKHUX U 3aTyXaroLIUX OI1K-5,
KonebaHuit [K-2
Hroro

2 doromerpus WccnenoBanue xapakTepuCcTHK OIIK-5,
KPEMHHUEBOTO MOYIIPOBOAHUKOBOTO [1K-2
doronmona
Hroro

3 OTpakeHue U npeaomiIeHue OTpakeHHe CBETOBBIX ITYYKOB OT OIIK-4,

MJIOCKUX 3JIEKTPOMArHUTHBIX BOJIH HA  TJIOCKOW I'PAHMIIBI pa3zelia «BO3AYX — OIIK-5,

IIJIOCKOM TpaHule pa3jena JIURJICKTPUYECKAsl Cpeiar [1K-2
Uroro 4

4 NnTepdepeHius ceera N3yueHre OCHOBHBIX SIBJICHUI OIIK-4,
UHTEPEPEHINN CBETA C TIOMOIIBIO OIIK-5,
uHTephepomerpa MalikelbcoHa I1K-2
Hroro

6 OnTHKa aHU30TPOITHBIX CPEJl DNEeKTPOONTUYECKAS] MOAYIISUS 4 OIIK-4,
ONTUYECKOTO U3ITyYEHUS [1K-2
Htoro 4

Hroro 3a cemecTp 18

4 cemectp

7 OcHoBBI TONOrpadun Hccnenosanue ¢ dekra ha3oBoit 4 OIIK-5,
JEMOOYISILINY B aAalITUBHOM I1K-2
rosiorpadudeckoM HHTEphepoMeTpe
Hroro

11 HenuneitHas ontuka Wzydenue snexTpoonTrueckoro s dexra OIIK-4,
B uHTepPepomerpe Kamena OIIK-5,
HccrenoBanue 2IEKTPOONTHIECKOTO 4 IIK-2
s¢dekxTa B HENMMHEWHBIX ONTUYECKUX
KpucTajax Ha 6aze uarepdepomerpa
Maxa-Ilennepa
Hroro

13 OCcHOBBI KBaHTOBOM ONTUKH HccenenoBanue XxapakTepUCTHK OIIK-4,
MHKEKIIMOHHOTO MOJIYIIPOBOJHUKOBOTO OIIK-5,
nasepa [1K-2
Uroro 4

Hroro 3a cemectp 16

Hroro 34
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Tabnuma 8. 1 — ConepkaHue NpakTUYECKUX padoOT

o]
o
=
0]
a 3
.
2 8.
2 o
Hasgaunns pasnenos ConeprxaHne NpakKTUUECKUX 3aHATUI Q ’g
= S
o, =
- :
& =
o]
E
g
~
3 cemectp
1 DnexTpoMarHuTHbIC KOJICOaHUsA 1 DIEKTPOMArHUTHBIEC KOJIeOaHHUS U BOJTHBI 4 OIIK-5,
BOJIHBI Vitoro 4 [K-2
2 ®oromerpus doTtomeTpust 2 OIIK-5,
Hroro 2 IIK-2
3 OTpakeHue U NnpeomMiIeHue OTpakeHue U MPeIOMIIEHUE TIOCKUX 6 OIIK-4,
IUIOCKHX AJIEKTPOMArHUTHBIX BOJIH HA  DJIEKTPOMArHUTHBIX BOJH Ha MJIOCKON OIIK-5,
IJIOCKOM TpaHulE pa3jena TpaHUIIE pa3aena [K-2
Htoro 6
4 NuTepdepeHius cBera WnTepdepenmus crera 5 OIIK-5,
Hroro 5 IIK-2
5 Mudpakimus ceera Hudpakus ceera 5 OIIK-4,
OIIK-5
Uroro 5) ’
[K-2
6 OnTrka aHU30TPOITHBIX CPEJT OrnTuka aHU30TPOIHBIX CPeNl OIIK-5,
Uroro TIK-2
Hroro 3a cemectp 28
Hroro 28

9. CamocrosiTesibHasA padoTa
Bunbr camoctosTensHo# paboThl, TPYIOEMKOCTh U (POpMUPYEMbIE KOMIIETEHIINU MPEICTABICHBI B

Tabmure 9.1.

Tabnuua 9.1 - Bunbel camocTosTenbHOM paboThl, TPYI0EMKOCTh U (hOpMUpYEMbIe KOMITETEHITUU

Hazpanus pa3aciioB

Bunwl camocTosTenbHOM
paboThI

4 TpynoeMKocTh
KomrneTeHIuu DopmMupyembie

(I)OpMLI KOHTPOJIA

3 cemectp

1 DnexTpoMarHuTHbBIE

IToaroroBka K 3

OIIK-5

Ornpoc Ha 3aHATHUSX,

CornacoeaHa Ha noprtane Ne 3567
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KOJIEOAHUS U BOJIHBI

NPAaKTUYECKUM 3aHATHM,
ceMuHapaMm

[TpopaboTka JTEKITMOHHOTO
marepuaia

OdopmiieHrEe OTYETOB 110
naboparopHbIM paboTam

IToaroroBka k
KOHTPOJIbHBIM paboTam

Koncnekr
camonoAroroBku, OTyer
1o J1aboparopHoi padoTe,
KonTponbshas pabora

Uroro
2 ®otomeTpust [ToaroToBka k OIIK-5 Onpoc Ha 3aHATHSX,
MPAKTHYECKUM 3aHATHIM, Koncnekr
ceMUuHapam CaMoIoaroToBku, OTyeT
1 TOPHOU T
[TpopaboTka JIEeKIIMOHHOTO KO n1aboparopHo 5 pabore,
Marepuaia OHTpOIIbHAs paboTa
OdopmiieHHEe OTYETOB 110
J1abopaToOpHBIM paboTam
[ToaroroBka k
KOHTPOJLHBIM paboTam
Hroro
3 OTpaxkeHue u [ToaroroBka k OIIK-5 Omnpoc Ha 3aHATUSX,
MPEeNOMIICHUE TTOCKUX MPAKTHYECKUM 3aHATHIM, Koncmnekr
AJIEKTPOMArHUTHBIX BOJIH  CEMHUHAapam caMonoaroToBku, Otuer
HAa TIOCKOW TpaHuIe TpopaGoTka JIEKIHOHHOTO o naboparopHoii pabote
pasacia Mmarepuasa
Odopmienre 0T4eTOB MO
nabopaTtopHbeIM paboTam
Hroro
4 Unrtepdepennus ceeta [loaroroska k OIIK-5 Ormpoc Ha 3aHATHSAX,
MPAKTHYECKUM 3aHATHM, Koncnekr
ceMHHapam caMonoarotToBku, Otuer
[IpopaboTka JIEKITMOHHOTO 1o 1abopatopHoii pabore
Marepuana
Odopmiienre 0T4eTOB 1O
1a0opaTopHbBIM paboTam
Uroro
5 Hudpakius cBeta IToaroroBka k OIIK-5 Ornpoc Ha 3aHATHUSX,
MPAKTHYCCKUM 3aHATHSM, Koncnekr
ceMuHapaMm CaMOMOJTrOTOBKH,
KonTponbHas T
[TpopaboTka JTEKITMOHHOTO OHTpOINEHAA paboTa
Marepuana
IToaroroBka k
KOHTPOJIbHBIM paboTam
Hroro
6 OnTuka anuzotrponHbix [logroroBka k OI1K-5, Onpoc Ha 3aHATHSX,
cpen MPAKTUYECKUM 3aHATHUSIM, OIIK-4,  Koncnekr

CornacoeaHa Ha noprtane Ne 3567
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Hroro 3a cemecTp

CEeMHHapaM

[TpopaboTKa JEKIIMOHHOTO
Mmarepuaia

OdopmieHre 0T4eTOB 10
J1abopaTopHBIM paboTam

IloaroroBka k
KOHTPOJIBHBIM paboTam

Hroro

10
44

[1K-2

camMoIoarorosku, OTuer
o nmaboparopHoii pabote,
KonTpomnsHnas padota

HOZ[FOTOBK& K 3K3aMCHY

4 cemectp

36

DK3aMeH

7 OcHOBBI TONTOrpadun

CaMOCTOITEIBHOE
U3y4eHUe TeM (BOIIPOCOB)
TEOPETHYCCKON YacTH

Kypca

2

[TpopaboTka JTeKIIMOHHOTO
Mmarepuala

OdopmieHHE OTYETOB 110
J1ab0opaTopHBIM paboTam

BrinosnHenune KkypcoBoro
npoekTa (paboThl)

Hroro

OIIK-4,
[1K-2,
OIIK-5

Pedepar, Koncnekr
camonoaroroBku, OTyer
1o J1aboparopHoii padoTe,
OTuer 1o KypcoBoii
pabore

8 lucnepcus ceera

CamocTrosTenbHOe
U3y4eHue TeM (BOIPOCOB)
TEOPETUYECKON YaCTh

Kypca

N

[TpopaboTKa JEeKIIMOHHOTO
marepuaia

BrinonHenune KkypcoBoro
npoekTa (paboThl)

Hrtoro

OIIK-5,
[1K-2,
OIIK-4

Pedepar, Koncrekr
caMonoarotosku, Otuer
0 KypcoBoii pabote

9 OnTHKa HEOJHOPOIHBIX
cpen

CamocTrosTenbHOe
U3y4eHue TeM (BOIpPOCOB)
TEOPETUYECKON YaCTh

Kypca

N

[TpopaboTKa JEKIIMOHHOTO
marepuaia

BrinonHenue KypcoBoro
npoekTa (paboThl)

HUroro

OIIK-4,
OIIK-5,
[1K-2

Pedepar, Koncrekr
caMomnoarotosku, Otuer
0 KypcoBoil pabote

10 Paccestaue cBera

CamocTrosTenbHOE
U3y4eHue TeM (BOIpOCOB)
TEOPETUYECKON YaCTh

Kypca

N

[TpopaboTKa JEKIIMOHHOTO

OIIK-5,
[1K-2,
OIIK-4

Pedepar, Koncrekr
camMoIoaAroToBku, OTuer
0 KypcoBoOii paboTe

CornacoeaHa Ha noprtane Ne 3567
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marepuaia

BrinosnHeHue KkypcoBoro
npoekTa (paboThl)

Hroro

11 Henunelinasa onTuka

CaMOCTOSTEIBHOE
U3Yy4eHHUE TeM (BOIIPOCOB)
TEOPETHYECKON YacTH

Kypca

[TpopaboTKa JEeKIIMOHHOTO
Marepuasna

OdopmieHre 0T4eTOB 10
J1abopaTopHBIM paboTam

OdopmieHre 0T4eTOB 10
J1abopaToOpHBIM paboTam

BrinosmHenune KkypcoBoro
npoekTa (paboThl)

Hroro

14

OIIK-4,
OIIK-5,
I1K-2

Pedepar, Koncnekr
camonoaroroBku, OTyer
1o JraboparopHoi padoTe,
Otuer 1o KypcoBoit
pabore

12 CuioBast OIITHKA

CamocrosTenbHOe
U3y4eHUe TeM (BOIPOCOB)
TEOPETHYECKOH YacTH
Kypca

[IpopaboTka JIEeKIIMOHHOTO
Marepuaia

BrinonHenune KypcoBoro
npoekTa (paboThl)

HUrtoro

OIIK-4,
[1K-2,
OIIK-5

Pedepar, Korcniekr
camonoaroroBku, OTyer
0 KypcoBoii pabote

13 OCcHOBBI KBaHTOBOH
OIITHKH

CamocTrosTenbHOe
U3y4eHue TeM (BOIPOCOB)
TEOPETUUYECKON YacTH

Kypca

[TpopaboTKa JEeKIIMOHHOTO
marepuaia

OdopmiieHre 0T4eTOB 10
n1a0opaTopHBIM paboTam

BrinmonmHaenune kypcoBoro
npoekTa (paboThl)

HUroro

10

OIIK-4,
[1K-2,
OIIK-5

Pedepar, Koncrekr
caMonoarotosku, Otuer
o naboparopHoii pabote,
OTuer 1o KypcoBoii
pabote

Hroro 3a cemectp

[ToaroToBka K 3K3aMeHy

56
36

DK3aMeH

Hroro

172

10. KypcoBas padora

ConepxaHue KypcoBoM paboThl (IIPOEKTa), TPYIOEMKOCTb M (OpMHpYEMble KOMIETEHIIMU
npencTaieHsl B Tabmumie 10.1.

CornacoeaHa Ha noprtane Ne 3567
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Tabmuma 10. 1 — Conepkanue KypcoBoi paOOTHI (MPOEKTa), TPYAOEMKOCTh U (OpMHUpPyEeMbIE
KOMITETEHIIUU
g
A
=
: S
3 o
S =
= =
= a.
g o
i S}
Coneprkanue KypcoBoii paboThl =S 2
o
= =
-~ =
Q ]
< =
£ :
2
~
4 cemecTp
Briaua nHIUBUIYaIbHBIX 33JJaHU, 00CY)KIEHHE ATAIIOB 2 OIIK-4, OIIK-5,
BBITNIOJIHEHUSI KYPCOBOI pabOThI, 3HAKOMCTBO C [1K-2
SKCIIEPUMEHTANIbHOM YCTAaHOBKOM MM METOIMKOM pacueTa
OO6cyxenne cocTaBIEHHOTO 0030pa JTUTEPaTypsl U ONUCAHUS 4
SKCIIEPUMEHTAILHOM YCTAHOBKH M METOJMKHU IKCIIEPUMEHTA, UITH
METOJIMKH MPOBEJCHUS pacueTa
[IpoBeneHme sKcriepuMeHTa UM HHKEHEPHOTO pacyeTa u 10
00CyXXIeHHE MOJIyYEHHBIX PE3YJIbTaTOB
Craua oT4eT Ha IPOBEPKY W MyOIUYHAsl 3aIIUTa O 2
IIOArOTOBJICHHOM ITPE3EHTALNHT
Hroro 3a cemecTp 18

10.1 TembI KypcoBbIX padoT
[TpumepHas TemMaTuka KypCcOBBIX paboT (IPOEKTOB):

- HccnenoBanrue BOJIHOBOAHEIX MOJ, IUIAaHAPHBIX TPAAUCHTHBIX OIITHYCCKUX BOJIHOBOJOB.
HccnenoBanue CaMOI[I/I(I)paKI_[I/II/I CBCTOBBIX BOJIH Ha OTPAXKATCIbHBIX (I)OTOpe(I)paKTI/IBHLIX peaieTKax.
Hccnenosanue MPOCTPAHCTBCHHOTO OINTHUYCCKOr0 COJIMTOHA. Uccnegosanne BCTPCUHOI'O ABYXBOJHOBOI'O
B3aMMOJCHCTBUSI B KpuCTaJUIC KJacCa CHJIICHUTOB IIPpU (1)33030171 MOAYJIAIHUU CUTHAJIBHOT'O ITyYKa.
Hccnenosanue JABYXITYYKOBOT'O B3aMMOJICHICTBUS CBETa Ha I[I/IHaMI/I‘IGCKOI\/'I rojorpamMme. Uccnegosanne
HccnenoBanue OTPAXKATCIbHBIX

HHHaMquCKOﬁ TroJiorpaMMbl
ANHAMHUYCCKUX T'OJIOrpaMM B KpHUCTAJJIC TUTAaHATa BUCMYTaA.

B (oTtopedpakTUBHOM KpHCTaIIIE.

11. PeiiTuHIrOBasi CHCTEMA JJIsl OLCHKHU YCIIeBAEMOCTH CTYICHTOB

11.1. BaniabHbIe OLEHKH AJISl 3JIEMEHTOB KOHTPOJIS

Tabmuna 11.1 — banpHbIe OIIEHKH AT 2IEMEHTOB KOHTPOJIS

. . MaxkcuManbHBIN
. MaxkcuMabHBIH MaxkcumaTbHBIT
DneMeHTHl yueOHOU 0asu1 3a mepuoa Bcero 3a
6amn Ha 1-yto KT ¢ Gam 3a mepuon
NeSITeIbHOCTH Mexny 2KT u Ha ceMecTp
Hauana cemectpa  Mexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
Koncnekr 2 2 2 6
CaMOTIO/ITOTOBKHU
Kontponbhas padora 5 5) 15
Ornpoc Ha 3aHATUAX 17
OtuyeTt no naboparopHOM 10 11 11 32
pabote
16
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DK3aMeH 30

Hapacraromum urorom 22 46 70 100
4 cemecTp

Koncnekr 2 2 2 6

CaMOTIOATOTOBKH

OT4eT Mo KypcoBou 24 24

pabore

Otyet no n1aboparopHOM 10 10 10 30

pabore

Pedepar 10 10

OK3aMeH 30

Hapacraromum nrorom 12 24 70 100

11.2. IlepecueT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH ITPEICTaBICH B Tabmuie 11.2.
Tabnuua 11. 2 — [IepecueT 6auIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banibl Ha 1aTy KOHTPOIBHON TOUKH Orenka

>90% ot MakcuMaabHOU cyMMbI OamioB Ha naty KT 5)

Ot 70% no 89% ot makcumanbHON cymmbl OaisioB Ha gaty KT

4
Ot 60% 10 69% oT MakcUManbHON cyMMbI OaiioB Ha nary KT 3
2

< 60% ot MakcuMasbHON cyMMbl O6aioB Ha aaty KT

11.3. [lepecyer cymMmMbl 02/UI0B B TPAAMIMOHHYI0 M MEKITYHAPOJAHYI0 OLIEHKY
[TepecueT cymmbl 6alIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MPEACTaBIeH B TaOnuIle
11.3.

Tabnmuna 11. 3 — Ilepecuer cyMMBbI 6aJUIOB B TPAJAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YUHTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

5 (oTMyHO) (3a4TEHO) 90 - 100 A (OTIM4HO)
85-89 B (ouens xoporo)

4 (xopolo) (3a4TeHO) 75-84 C (xoporto)
70-74
65 - 60 D (ynoBneTBopUTEIBHHO)

3 (YIOBIETBOPUTEIHHO) (3aUTEHO) 60 - 64 E (HocpeicTaeio)
2 (meynoneTBopuTenBHO) (HE Hwxe 60 6anos F (HeynoBieTBOPUTEIHHO)

3aYTEHO)

12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALMOHHOE 00ecredeHre JUCHMIITIMHBI

12.1. OcHoBHas auTEpaTypa

1. BonnoBas ontuka : YdeObHoe mocobue st By3oB / H. U. KammreeBckmii. - 4-e wusm.,
crepeotun. - CII6. : Jlanb, 2006. - 465[15] c. : moptp., wi. - (YueOnuku s By30oB. CrnernuanbHas
nuteparypa) (Hanuune B Oudnmoreke TYCVYP - 29 5k3.)

2. Bsexenue B ontuueckyo Qusnky: YuebHoe mocobue / Illanmapo C. M. - 2012. 127 c.
[DnexrponnsIii pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/2196, cBoO0OIHBIH.

3. Bsenenue B HenmHEHHYIO onTHKY: YuyeOHoe mocobue / IHanmapoB C. M. - 2012. 41 c.
[DnexrponnsIii pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/2059, cBoOOIHBI.
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12.2. lonosHuTEIbHAS JIUTEPATYPa

1. Pozenmep 3. Onroanekrponuka : Ilep. ¢ dp. / 3. Pozenmep, b. Buntep ; pen. mep. O. H.
Epmaxos. - M. : Texnocdepa, 2006. - 588 c. (nanuuue B 6ubnuorexke TYCVYP - 40 3k3.)

2. Wudopmammonnas ontuka / Ilom pen. H.H. EBtuxeeBa. YueOHoe mocobue — M.,
NznarenscTBo MOMU, 2000. - 612 c. (manmuuue B 6ubmmoreke TYCVYP - 18 7k3.)

3. IMuxtua A.H. OnTudeckas u KBaHTOBas 3JIEKTpoHHKA. YueOHUK it BY30B.- M.: Bricmas
mkona, 2001. — 574 c. (manuuue B 6ubmuoreke TYCVYP - 147 3k3.)

4, ®otopedpaktuBHble 3PPEKTHl B AMEKTPOONTHUYCCKUX KpHUCTaIax : YdeOHoe mocobue /
[TannapoB B. M., Maunens A. E., langapos C. M., bypumos H. U. - 2012. 244 c. [DneKTpoHHBI
pecypce] - Pexxum nocryna: http://edu.tusur.ru/publications/1553, cBoGOHBIA.

5. OcHoBHI (hu3nuecKOi 1 KBaHTOBOM onTuku: YueOHoe nocobue / langapos B. M. - 2012. 197
c. [DnexTponnsbIit pecypc] - Pexxum noctyma: http://edu.tusur.ru/publications/750, cBOOOAHBIN.

12.3. Y4eOHO-MeTOAMYECKOE TOCOOHE H TPOrPaMMHoOe o0ecrieyeHne

1. HWccnenoanue »s¢dexra (a3oBoil AeMOAYTAIMH B  aJalTUBHOM ToJOrpadUdIecKoM
uHtephepomerpe : Metoauueckue ykazaHusi K jaboparoproi padore / llanmapos C. M. - 2015. 16 c.
[DnexTpoHHBIi pecypc] - Pexxum moctyna: http://edu.tusur.ru/publications/5929, cBoO0IHBIIA.

2. OrtpaxeHHe CBETOBBIX IyYKOB OT IUIOCKOHM TpaHMIIBI paszziena «BO3AYX — AUAJICKTpUUYECKas
cpena»: Meroauueckue yka3aHus K J1JaOOpaTOpHOH paboTe AJisi CTYIEHTOB HAIpPABICHUH MOATOTOBKH
«DoToHUKA U onToMH(pOpMaTUKa» U «INEKTPOHUKA U HaHOdIeKTpoHukay / lllanmapos C. M., Bypumon
H. U. - 2013. 19 c. [Dnekrponnsiii pecypc] - Pexum nocryma: http://edu.tusur.ru/publications/3494,
CBOOOIHBIN.

3. U3yuenme OCHOBHBIX SBJIEHUII HHTEp(EPEHIMH CBETAa C IOMOINBIO HHTEphepoMeTpa
Maiikenbcona: Metoauueckue ykasaHus K 1aboparopHoii padore / beikoB B. U., Mensuuk K. I1. - 2013.
20 c. [DnexTpoHHBIH pecypc] - Pexxum moctyna: http://edu.tusur.ru/publications/3495, cBOOOIHBIIA.

4. VccnemnoBaHue 3JIEKTPOONTHYECKOTO 3 (deKkTa B HEIMHEHHBIX ONTUYECKUX KpUCTAIIaX Ha
0a3ze unTepdepomerpa Maxa-llennepa: Merogudeckue ykazaHus K JaOOpaTopHOi paboTe /Il CTY[ACHTOB
HarpasieHus: 200700.62 -«Poronuka u onronndopmaruka» / beikos B. U., Menshuk K. I1. - 2013. 18 c.
[DnexrponnsIii pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/3496, cBoOOHBIH.

5. HccrnenoBanue (a3oBBIX MOPTPETOB TapMOHMYECKUX U 3aTyXaloIlMX  KojeOaHMi:
Meronuueckue yka3zaHus K jaboparopHoit padbore s cryaeHToB HampasieHus 200700.62 -«DoTtoHuka u
ontouHpopmaruka» / bypumos H. U., llanpapos C. M. - 2013. 20 c. [DnexTpoHHsbIi pecypc] - Pexxum
nocrtyna: http://edu.tusur.ru/publications/3498, cBOOOIHBIN.

6. DnekTpoomnTUYecKkass MOIYJSIHMS ONTHYECKOTO HW3IydeHus: Meroaudyeckue YyKazaHus K
nabopatopHoii pabore s crymeHToB Hampasienus 200700.62 -«DotoHuka U ONTOUH(POpPMATHKA» /
[Hanpapos C. M., bypumo H. M. - 2013. 17 c. [OnexrpoHHBIM pecypc] - Pexum pocryma:
http://edu.tusur.ru/publications/3499, cBoGoaHBbIii.

7. HccnemoBaHue  XapakTEepUCTHK  WHXKEKLMOHHOIO  IOJIYIPOBOJHUKOBOTO  Jiazepa:
Metoauueckue ykazaHusi K JiaboparopHoil pabore / lllepouna B. B., bypumos H. U. - 2013. 16 c.
[DnexTpoHHBIH pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/2818, cBOOOIHBIIA.

8. Omnrnueckas ¢pusuka: Y4eOHO-METOIUIESCKOE TTOCOOUE TI0 BBITIOJHEHUIO KYpCOBOW pabOTHI /
bypumor H. W., Ilanmapo C. M. - 2012. 55 c. [OnektpoHHblii pecypc] - Pexum pgoctyma:
http://edu.tusur.ru/publications/2827, cBoOOHBIH.

9. OntHueckas ¢uznka: MeToauyeckue yka3aHus 1Mo camocTosTeabHoi padore / Hlannapos C.
M. - 2013. 27 c. [DOnekrponHbIi pecypc] - Pexxum nmocryma: http://edu.tusur.ru/publications/3502,
CBOOOJIHBIH.

10. Ontuyeckast ¢puznka: Meromuueckne ykazaHus K mpaktudeckuM 3aastusM / [llarmapos C.
M. - 2013. 37 c. [DnekrpoHHblii pecypc] - Pexum mpocrtyma: http://edu.tusur.ru/publications/3501,
CBOOOIHBIM.

11. Onrtuyeckas ¢Qusuka: MeTonuyeckue YKa3aHWs K MPAKTHUYECKUM 3aHITHSIM U 110
camocrosTenbHor padore / [llarmapos C. M. - 2013. 60 c. [DnexTponHsIil pecypc| - Pexxum gocryna:
http://edu.tusur.ru/publications/2846, cBOOOIHBIIA.

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO CTIPABOYHbIE M MOMCKOBbIE CHCTEMbI
1. OO0pa3oBarenbHBIN MOPTAT YHUBEPCUTETA, OMOIMOTEKa YHUBEPCUTETA
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13. MarepuajibHO-TEXHUYECKOe o0ecredeHue U CIUININHbI

KommbroTepHslii  Kiacc, 0OOpYyIOBaHHBIM KOMIIbIOTEpamH Kkjacca Pentium II u  Bsime,
BKJIFOYEHHBIN B ceTh Internet.

Onorpaduueckass ~ ycTaHOBKa  JuId  MCCIEIOBaHUA  JWHAMUYECKHX  TOJOrpaMM B
(doTropedpakTUBHBIX KpPUCTAIIAX.

He-Ne nazeps1 (633 HM).

[TonynpoBoanukoBsie gazepsl (660 1 635 um).

Buneokamepsl ¢ KOMIIBIOTEpHOM 00pabOTKON N300paKEeHHUS.

Bubpopa3Bs3aHHbIe ONITUYECKUE CTOJIBL.

14. ®oH OLIEHOYHBIX CPEIACTB
@OH/]1 OLIEHOYHBIX CPEACTB NPUBEACH B IPHIIOKEHUH 1.

15. Meronnuyeckue peKOMEHIAUM 110 OPraHU3AUUM U3YYEeHUS TUCIUTIINHbBI
be3 pekomeH nanuii.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) aBiseTcs TPUIOKEHHEM K pabodeil mporpaMMe TUCIUATITHHBI
(TIpakTUKH) W TIPENCTABISIET COOOM COBOKYIMHOCTh KOHTPOJIHHO-H3MEPUTENBHBIX MAaTepHalIOB (TUIIOBBIC
3a/1auu (3aJjaHusi), KOHTPOJIbHbBIE PabOThI, TECTHI U JIP.) U METOIOB UX MCIIOJIb30BAHUS, MTPEIHA3HAYEHHBIX
JUTSL ©3MEPEHUST YPOBHS IOCTUKEHUS CTYIEHTOM YCTAaHOBJICHHBIX PE3yJAbTaTOB OOYUCHHUS.

®OC mno paucuuIUiMHe (MPaKTUKE) HUCHOJIB3YyeTCS MpPU MPOBEACHUU TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTHU U MPOMEKYTOYHOM aTTECTAlUU CTYICHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUTITMHON KOMIIETEHIIUN

Kon DopMynUpPOBKa KOMIIETCHIIUN Oransl GOpMUPOBAHHS KOMIIETCHIUI
OIIK-4 CITOCOOHOCTBIO YUHUTHIBATH COBPEMEHHBIC JlomkeH 3HaTh 3aKOHBI JIMHEHHON U
TEHJCHIIUY Pa3BUTUS TEXHUKU U TEXHOJIOTUN B HEJIMHEHHOM ONTHKYU U UX CBSI3b C
CBOCi npodeccroHaIbHON AESITENbHOCTH 3aKOHaMH (PU3UKU; OMHCAHUE ONTHYECKHUX
SIBJIEHUI KaK COBOKYITHOCTH
OIIK-5  crmocoOGHOCTHIO 00pabaThIBaTh U MPEACTABIATD yi
. reOMETPUYECKHX, BOJTHOBBIX
JTAHHBIE SKCIIEPUMEHTAIbHBIX UCCIIEI0BaHUM P ’ ’ .
AJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUIL;
[K-2 TOTOBHOCTBIO K MAaTEMATHYECKOMY

MOJIETTUPOBAHHUIO ITPOLIECCOB U 0OBEKTOB
(OTOHUKH ¥ ONTOMH(OPMATHUKH, UX
UCCIIIOBaHUIO Ha 0a3e CTaHJapTHBIX MAaKETOB
ABTOMATU3UPOBAHHOI'O IPOEKTUPOBAHUS U
CaMOCTOATENIHO pa3padOoTaHHbIX
IIPOrPaMMHBIX ITPOYKTOB

OCHOBBI OIITUKH ['ayCCOBCKHX ITyYKOB,
ONTHKU BOITHOBOAOB, Dyphe-ONTUKH U
rosiorpaduu; OCHOBHI MOJSIPU3ALIMOHHON U
HEJIMHEMHON ONTHUKH, dJIEKTPOOITUKH,
KBaHTOBOW ONTHUKHU, ONTHKU
MOJIYITPOBOJHUKOB; MaTe€MaTU4eCKue
MIPUEMBI OITUCAHUS SKCIEPUMEHTAIBHBIX
JTAHHBIX; 3HAET TPAHUYHBIC YCIOBHS
MIPUMEHUMOCTH MaTeMaTH4eCKUX
COOTHOIICHUH; METO/Ibl MATEMaTHYECKOTO
aHaJIM3a Pe3yIbTaroB HKCIIEPUMEHTAIbHBIX
MCCJIEIOBAaHM; METOBI 00paOOTKHU 1
aHanu3a uHpOpMaIuy B ypaBHEHUSX C
YaCTHBIMH IPOU3BOIHBIMU
MPUMEHHUTEIHHO K ONTHYECKOU (pusuke,
¢doToHMKE, ONTOMH(OPMATUKE, METObI
MaTeMaTH4eCKOro aHaJin3a MOCTABICHHON
3a/1a4M UCCIIEOBaHUH B 001aCTH
ONTHYECKON (DU3UKU; IPUEMBI aJanTaluu
CaMOCTOSITENIbHO pa3pabOTaHHBIX
MIPOrpaMMHBIX MPOJIYKTOB ;

JlomkeH yMeTh aHaJIU3UPOBAThH CIOXKHBIC
ONTUYECKUE ABJICHUS; UCIIOJIb30BATh Ha
MPAKTHUKE ONTHYECKUE METOIBI PEIICHUS
HayYHO-TEXHUYECKHX 3a/1a4; MOJIb30BaATHCS
OCHOBHBIMH ONITHYECKUMU MTPUOOpaMU;
MPOBOJUTH PACUETHI ONTUYECKUX CUCTEM U
aHAJTM3UPOBATH IMOJTYyYEHHBIC TaHHBIC;
ONUCHIBATh SKCIEPUMEHTAIbHBIC
Pe3YABTAThl C TOMOIIBI0 MaTEMaTHIECKUX
BBIPQXXCHH B BHJIE aIreOpanvecKux
YpPaBHEHUH, & TAKKE YPAaBHEHHUI B YACTHBIX
MIPOU3BO/IHBIX; MPUMEHSTh CTaHAAPTHBIE
MaKeThl TPUKIIAAHBIX TIPOTPAMM JIJIS
00paboOTKH IKCTIEPUMEHTANIBHBIX JTaHHBIX;
MOJIEIUPOBATH PeaTbHBIE (B IEPBYIO
ouepens PU3NYECKUE) MPOIECChl KaK
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KpaeBbI€ 3a/1auy JUIsl ypaBHEHUH B 4YaCTHBIX
MIPOU3BOJHBIX B 00J1aCTH (POTOHUKU U
ONTOMH(OPMATUKH; THCATh MAKPOCHI IS
CaMOCTOATENILHO Pa3pabOTaHHbIX
IIPOrPaMMHBIX IIPOIYKTOB ;

JlomxeH BiIaJeTh HABbIKAMHU T10
IPUMEHEHHIO ONTUYECKOH (PU3UKH K
HAyYHOMY aHAJIN3Y CUTYAIH IPU
CO3JIJaHMM HOBOM TEXHUKHU; BIAJCTh
MOAXO0aMH K OMTUCAHUIO OTITUYECKHUX
SBJICHUH B IPUPOJIE U IIPU PEIICHUU
TEXHOJIOTHUECKUX 3a/1a4; PUMEHSTh
ONTUYECKHE METOJIbI [JIsl PELICHUS
(U3UKO-TEXHUYECKUX 3aJ1a4, TPUMEHSTh
3aKOHBI OITHUKH, ONIPENEIIATh
XapPaKTEPUCTUKU CHEKTPATBHBIX IPUOOPOB;
CTaHJAPTHBIMHU NIPOIPAMMHBIMU
CpeACTBaMH KOMITBIOTEPHOTO
MOZEITUPOBAHHUS; METOJIaMH PELLICHUS
YpaBHEHHIA B YaCTHBIX MTPOU3BOJHBIX IS
TEOPETUYECKUX U NMPAKTUYECKUX 3aj]1ad C
MCTIOJIb30BaHHEM HH(POPMAITMOHHBIX,
KOMIIBIOTEPHBIX U CETEBBIX TEXHOJIOTHUH;
BJIAJICTh CTAH/IAPTHBIMHU TTAKETaMHU
aBTOMAaTU3MPOBAHHOTO IPOEKTUPOBAHUS ;

OO0me XapaKTepUCTUKU TOKa3aTreield M KPUTEPHEB OLICHWBAHMS KOMIIETEHIIMA Ha BCEX JTamax
NpUBEICHBI B Ta0OmuIe 2.
Tabnuua 2 — O01ue XxapakTepuCTUKY NoKa3areseil 1 KpUTepreB OLEHUBaHKs KOMIIETEHLIUHN 0 Tarnam

[Toka3zarenu n
3HaThL Ymern Bmangers
KpUTEpUH
OtnnyHo (Beicokuit OOmanaet Gaxktuueckumu  OOnanaeT 1uana3zoHOM Kontponupyer pabdorty,
YPOBEHB) Y TEOPETUUYECKUMHU NPaKTUYECKUX YMEHUH, MIPOBOAMT OLIEHKY,
3HaHUSMH B IIpesenax TpeOyeMbIX Ul pa3BUTHSL  COBEPILIEHCTBYET JIEHCTBUS
u3y4aeMoi obiactu ¢ TBOPYECKUX PEIICHUH, paloThI
MOHMMAaHHUEM T'paHUI] abcTparupoBaHus
IPUMEHUMOCTH npobiem
Xoporo (6a30Beiif  3HaeT (haxThl, MpUHIUIEL, O0NamaeT Auana3zoHOM bepet oTBETCTBEHHOCTH 32
YPOBEHB) npoliecchl, o0mue IIPAKTUYECKUX YMEHUH, 3aBeplICHHE 3a/1a4 B
MOHSTHS B Ipesesax TpeOyeMbIX Ul pellIeHUs]  UCCIEeIOBaHHH,
u3y4yaemoit obiaactu OTIpeJIeNIeHHBIX MPO0JIeM B  MPUCTIOCAOIMBAET CBOE
001acTH UCCIEJOBAHUS MOBEJIEHUE K
00CTOsITEIHCTBAM B
pelieHnu npoodaem
VnosnerBoputensH O6nagaer 6a30BbIMU Ob6nanaer OCHOBHBIMHU Pabotaer npu npssmMmom
0 (MoporoBBIf 0O0LIMMU 3HAHUSIMHU YMEHUSIMH, TpeOyEeMbIMH  HaOJIIOCHUH
YPOBEHD) JUISL BBITTOJTHEHUSI TPOCTHIX
3ajau

2 Peanu3zanus KoMIeTeH il

2.1 Komnerenuus OIIK-4
OIIK-4: cnocOOHOCTBIO YYUTHIBATH COBPEMEHHBIC TEHACHLIUN Pa3BUTHS TEXHUKU U TEXHOJOTHA B
cBoel mpoecCHOHATBHON JIeATETFHOCTH.
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Jist opMupoBaHHSI KOMIIETEHIIMA HEOOXOUMO OCYIIECTBUTH PSIJT ATAOB. DTarbl POPMHUPOBAHUS
KOMITCTECHITUH, MPUMEHSAEMBbIC JUIS 3TOTO BHJbI 3aHATHH M HCIONB3YeMbIC CPEICTBA OIICHUBAHHS
MpPEICTaBJICHEI B Ta0nwmIe 3.
Tabnwuia 3 — Dransl GOPMUPOBAHUS KOMITIETCHITUU M HCITOJIb3YeMbIE CPEACTBA OICHUBAHMS

Cocrasn 3HaTh YMmern Brnaners
Conepxanue 3aKOHBI JINHEHHOU U aQHAJIM3UPOBATH CJIOKHBIE | HaBBIKAMU I10
3TaIoB HEJIMHEHHOM ONTHKHA U UX | ONTHYCCKUEC SBJICHHS, MIPUMEHEHUIO ONTUYECKON

CBSI3b C 3aKOHAMH (PU3UKU;
ONMCAHUE ONTUYECKUX
SBJICHUM Kak
COBOKYITHOCTH
F€OMETPUYECKHUX,
BOJIHOBBIX,
3JIEKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHUI;
OCHOBBI OIITUKH
['ayccoBCckuX my4KoB,
ONTHKU BOJHOBOJIOB,
Dypbe-ONTUKU U
rosnorpaduu; OCHOBBI
MOJISIPU3ALIMOHHON 1
HEJIMHEHHOM ONTHUKH,
ANEKTPOONTUKH,
KBaHTOBOW ONTHKH,
ONTHUKHU MOJYITPOBOAHUKOB

UCTIONb30BaTh HA
MPAaKTUKE ONTHYECKUE
METOIbI PEIICHUS] Hay9IHO-
TEXHUYECKHX 33/1a4;
HI0JTb30BaThCSI OCHOBHBIMU
ONTUYECKUMHU TPUOOpaMu;
HPOBOJIUTH PACUETHI
ONTUYECKHUX CUCTEM U
aHaJM3HPOBAThH
MOJTy9YCHHBIC JaHHBIC

(bU3uKU K HAyYHOMY
aHaJIU3y CUTyaluu IIpU
CO3/l1aHUU HOBOM TEXHUKU;
BIIAJICTh IIOAXONAMHU K
OIMCAHUIO ONTHYECKUX
SBJICHUM B IIPUPOJIE U IIPU
peleHnn
TEXHOJIOTUYECKUX 3a/a4;
IIPUMEHSTHh OIITUYECKHE
METOJIbI U1l PEILICHUS
(U3UKO-TEXHUUYECKUX
3a/1a4, IPUMEHATh 3aKOHBI
OIITHKH, ONPEAEIAThH
XapaKTEPUCTUKU
CIIEKTPaJIbHBIX NPHOOPOB

Bunrwl 3anstuit

e llHTEepakTHBHBIC
[IPAKTUYECKHUE 3aHATHS;
e llHTEepakTHBHBIC
nabopaTopHBIC 3aHATHUS,
e lIHTepakTuBHBIE

e llHTEepakTHBHBIE
IIPAKTUYECKUE 3aHATHS,
e llHTEpakTHBHBIC
nabopaTopHbIC 3aHATHUS,
e lIHTepakTuBHBIE

e llHTEepakTUBHBIC
IIPAKTUYECKHE 3aHATHS,
e llHTEepakTUBHBIC
nabopaTopHbIC 3aHATHUS,
e JlaGopatopHsble

JIEKIUH; JEKIHH; 3aHATHS;
e [IpakTHueckue e [IpakTHueckue e CamocTosiTenbHas
3aHATHUS; 3aHATHUS; pabora;
e JlaGopatopHsble e JlaGopatopHsble e KoHTpoib
3aHATHS, 3aHATHS, CaMOCTOSITENIBHOM
o Jlexkuuw; o Jlexuuw; paboThl (KypcoBoit
e CamocTosiTenbHas e CamocTosiTenbHast POEKT / KypcoBast
pabora; paborta; pabora)
e JlonroroBka K e JlonroroBka K
9K3aMEHY; 9K3aMEHY;
e KoHTpoab e KoHTpoib
CaMOCTOSITENILHON CaMOCTOSITENILHOMN
paboTh! (KypcoBoi paboThI (KypcoBoit
MIPOEKT / KypcoBast MIPOEKT / KypcoBas
pabora) pabora);
Hcnonb3yemblie e Ortyer no e Ortyer no e Ortyer no
CpeacTna naboparopHoii pabore; naboparopHoOi paboTe; n1aboparopHOi paboTe;
OLICHUBaHUsI e Omnpoc Ha 3aHATUSAX; e Omnpoc Ha 3aHATHUAX; e OT4eT o KypCcoBOM

e KoHcnekr
CaMOIIO/ITOTOBKH;

e OTuer N0 KypcoBoi
pabore;

e KoHcnekr
CaMOITIO/ITOTOBKH;

e OTuer 1o KypcoBoOii
pabore;

pabore;

e Pedepar;
e DK3aMeEH;
e KypcoBoe
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e Pedepar;
e DK3aMEH;
e KypcoBoe
MPOEKTHUPOBAHUE /
Kypcosas pabora;

e Pedepar;
e DK3aMEH;
e KypcoBoe
MPOEKTUPOBAHUE /
Kypcosas pabora;

MIPOCKTUPOBAHKE /
Kypconast pabora;

(DOpMy.]'II/IpOBKa ToKas3arene u KpUTCPUCB OLICHUBAHUSA HaHHOfI KOMIIECTCHIIMU IIPUBEACHA B

tabnure 4.
Tabnuna 4 — [Tokazareau U KpUTEPHUH OLICHUBAHKS KOMITETCHIIMHA HA dTarax

Cocrasn 3HaTh YMmern Bmangers
OT1iIn4HO ® 3aKOHBI JUHEWHOUN U

(BBICOKUI YPOBEHB)

HEIMHEHHON ONTHKHU U
HX CBSI3b C 3aKOHAMH
(bu3uKy; 3HAET
MaTeMaTHu4ecKoe
OIIMCAaHME ONTUYECCKUX
SIBIICHHI KakK
COBOKYITHOCTH
T€OMETPUYECCKHX,
BOJIHOBBIX,
ANEKTPOMArHUTHBIX U
KBAHTOBBIX SIBJICHHUII;
OCHOBBI OIITHKH
["ayccoBckux My4koB,
OTNITHKHU BOJTHOBOJIOB,
Dypbe-ONTUKU U
rojorpaduu; OCHOBBI
MOJISIPU3AUOHHON U
HEIUHEHHON ONTHKH,
ANEKTPOONTUKH,
KBAHTOBOM ONTHKH,
OIITHKH
MOJTYITPOBOTHUKOB;

® TBOPYECKH
aHaJIU3UPOBATH
pa3IMYHBIE CIIOKHBIE
OINTUYECKHUE SIBJICHMS,
HalTU NOOXOIbI U
METO/IbI PEUICHUS
Pa3IMYHBIX HAYYHO-
TEXHUYECKHX 3aJa4;
IIOJI30BaThCS
Pa3IMYHBIMU
ONITHYECKUMHU
npudopamMu; IPOBOAUTH
pacyeThl CIOKHBIX
OINTUYECKUX CHCTEM U
AHAJIU3UPOBATH
MOJIyYCHHbIE JAaHHBIE;

® [PAKTUYECKUMHU
HaBBIKAMU T10
MPUMEHEHHUIO 3aKOHOB
ONTHUYECKOU (PU3HKH K
HAYYHOMY aHAIU3y
HeCTaHJapPTHOMN
CUTYallUH MPU CO3AaHUU
HOBOM TEXHHKH;
OpUTHUHATILHBIMHU
MOAXO0JaMH K OIMCAHUIO
IIMPOKOTO Kpyra
Pa3JIMYHBIX ONTUYECKUX
SIBJICHUH B IIPUPOJIE U
MIPU PEIICHUU CIIOKHBIX
TEXHOJIOTUYECKHUX 3a/1a4;
MIPUMEHSTh ONITUYECKUE
METOJIbI JIJIsl PEIICHUS
(hUBHUKO-TEXHIUECKHIX
3a/1a4, MPUMEHSIET
pa3NuYHbIEC 3aKOHBI
OTITHKHU, OTIPEEISITh
XapaKTEPUCTUKU
pa3HoO00pa3HBIX
CHEKTPAJIbHBIX
npuOOpoOB;

Xoporo (6a30BbIit
YPOBEHD)

® OCHOBHBIC 3aKOHBI
JIMHEWMHOM U HeTMHEHHOM
OIITHUKHU U UX CBA3b C
3aKOHaMH (PU3UKU;
MaTreMaTHIeCcKoe
OIIMCAHME ONTHYCCKUX
SIBIICHUM KaK
COBOKYITHOCTH
T€OMETPUYECCKHX,
BOJIHOBBIX,
AMEKTPOMArHUTHBIX U
KBaHTOBBIX SIBJICHUM; B
OCHOBHOM 3Ha€T OCHOBBEI
onTuku ['ayccoBCKux
MTYYKOB, ONITUKA
BOJIHOBOZIOB, Dyphbe-
ONTHKHU U TOJNOrpaduu;
OCHOBHEBIC 3aKOHBI

® aHaJIM3UPOBATh
ONTUYECKUE SIBIICHMUS;
HCIIOJIb30BaTh Ha
IIPAKTUKE ONTHYECKHE
METOIbl PEeLIEeHUS
HAy4YHO-TEXHUYECKUX
3aJad4; M0JIb30BaThCs
OCHOBHBIMU
ONTUYECKUMHU
npubopamu; MPOBOAUTH
pacueThl ONTHYECKHUX
CUCTEM U aHAJIIU3UPOBAThH
MOJTy4YE€HHbIE JTaHHbBIE;

® HaBBIKAMH I10
IIPUMEHEHHUIO 3aKOHOB
ONTUYECKON (PU3HUKH K
HayYHOMY aHaJu3y
CUTYallNH; BIAJIETh
MOJXOJaMH K OIHCAHUIO
ONTUYECKUX SIBJICHUI B
IPUPOJIE U NIPU PELIEHUH
TEXHOJIOTMYECKUX 3a]1ay;
IPUMEHATH ONTUYECKUE
METOIbI JJIsl PEeLIeHUs
(U3UKO-TEXHUUECKUX
3a/1a4, IPUMEHATh
3aKOHBI ONTHKH,
OIIpeNeNATh
XapaKTepUCTUKU
CIEKTPAJIbHBIX
npubopoB;
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MOJISIPU3AIMOHHON U
HEJIUHEWHON ONTUKH,
NEKTPOOITHKH,
KBAHTOBOM ONTHKH,
ONTHUKHU
MOJTYTIPOBOJAHUKOB;
VIOBIETBOPUTEILH =~ ® OCHOBHBIC 3AKOHBI ® aHAIM3UPOBATh ® HaBBbIKaMHU I10
0 (moporoBsIi JIMHEHON Y HEJIMHEUHOW MPOCThIE ONTUYECKUE MPUMEHEHHUIO
YPOBEHB) ONTUKH; ONIMCAHUE SIBJIEHUS; TIOJIb30BATHCSA ONTHYECKOU (PH3UKH K
ONTUYECKHUX SIBJICHUN KaK OCHOBHBIMU aHaJIU3y CUTyalluu IpU
COBOKYITHOCTH, ONTUYECKUMU OMUCAHUU ONTHUYECKUX
BOJIHOBBIX, npuOopaMu; IPOBOAUTH  SIBJICHHIL; IPUMEHSTh
3JIEKTPOMAarHUTHBIX U MPOCTHIE PACUEThI ONTUYECKUE METOBI IS
KBaHTOBBIX SIBJICHUI; B ONTHUYECKUX CUCTEM U petienus Gpusmko-
OCHOBHOM OCHOBBI AHAJIU3UPOBATH TEXHUYECKHX 3a/ad,
onTuku ['ayccoBCcKkux MOJIyYCHHbIE JAHHBIE; ONpEeeATh
MTY4KOB, ONITUKU XapaKTePUCTUKH
BOJIHOBOZIOB, Dyphbe- CIEKTPaJIbHBIX
OIITUKH | Tonorpaduu; npuOOpoB;
OCHOBBI
MOJISIPU3ALMOHHON U
HEJIMHENHOM ONTHKU;
2.2 Komnerennusa OIIK-5
OIIK-5: cnocoOHOCTRIO 00pa0areiBaTh ¥ TPEACTABIATH JaHHBIE OKCHEPUMEHTAIBHBIX
HCCJIEIOBAHUN.

1t hopMHUpOBaHUST KOMIIETEHIIMH HEOOXOIUMO OCYIIECTBUTH PSAJl 3TANOB. JTambl (POPMUPOBAHUS
KOMIICTCHIUY, IPUMEHSAEMBIE I 3TOr0 BHIBI 3aHATHUM U HUCIOJIb3YyEMBIE CPEICTBA OLICHUBAHUSA

MIpeJICTaBJICHbI B Ta0NMIIE 5.

Ta6J'II/II_Ia 5 — DOransl (I)OpMI/IpOBaHI/IH KOMIICTCHIIMU U UCITOJIB3YCMBIC CPEICTBA OLICHHUBAHU A

Cocrasn 3Harthb
COI[Cp)KaHI/IC MATEMATHUYCCKHUC HpI/ICMI)I
3TAoB ONMCaHUs

BKCI'IepI/IMeHTaJ'H)HI)IX

JIaHHBIX; TPAaHUYHbIE
YCJI0BUSA NPUMCHHUMOCTHU
MaTeMaTH4eCKUX
COOTHOIICHUM; METObI
MaTeMaTH4eCKOro aHalln3a
pEe3yNbTaToOB
AKCIEPUMEHTAIBHBIX
HCCIICIOBAaHUH.

Bunsl 3ansaTHit e llHTepakTuBHBIE
MIPAKTUYECKUE 3aHATHS;
e llHTepakTUBHBIE
nabopaTopHbIe 3aHATHS,
e llHTEepakTHBHBIE
JIEKLNU;

e [IpakTnueckue
3aHATHS,

YMmeTh

OIIHCHIBATh
HKCIIEPUMEHTAIbHbIE
PE3yIbTAThI C TIOMOIIBIO
MaTreMaTu4ecKux
BBIPAKEHUU B BUJIE
anreOpanyecKux
YpaBHEHUH, a TaKKe
YpaBHEHM B YaCTHBIX
MIPOU3BOHBIX; TPUMEHSTh
CTaHJIapTHBIE MTAKETHI
MPUKJIQJTHBIX TIPOTPAMM
U1 00paboTKU
IKCTIEPUMEHTATBHBIX
JTAaHHBIX.

e llHTEepakTHBHBIE
MIPAaKTUYECKUE 3aHATHS;
e lHTepakTUBHBIE
n1abopaTropHbIe 3aHATHS;
e llHTepakTHBHBIE
JCKIUH;

e IIpakTnueckue
3aHATHS,

Bnanets

CTaHI[apTHI)IMI/I
IPOTPaMMHBIMHU
Cpe/icTBaMH
KOMITBFOTEPHOTO
MOJICTUPOBAHUS

e llHTepakTHBHBIE
MIPaKTUICCKUE 3aHATHS;
o lHTepakTUBHBIE
nabopaTopHbIe 3aHATHUS;
e JlaGoparopHbie
3aHATHUS;

e CamocTosiTenbHas
pabora;
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e JlaboparopHbie
3aHSTHS,

o Jlexium;

e CamocTosTenbHas
pabora;

e JlonroroBka K
JK3aMEHY;

e KoHutponb
CaMOCTOSITENIbHOM
paboThI (KypcoBOi
MIPOEKT / KypcoBas
pabota);

e JlaGoparopHbie
3aHSTHS,

o Jlexiuu;

e CamocTosTenbHast
pabora;

e JlonroroBka k
JK3aMEHY;

e KoHtponb
CaMOCTOSITENIbHOI
paboTsI (KypcoBoi
MIPOEKT / KypcoBas
pabora);

e KoHtponb
CaMOCTOSITEIIBHOU
paboThI (KypcoBOii
IPOEKT / KypcoBast
pabora);

Ucnonb3yemblie
CpeacTBa
OLICHUBAHUS

e KoHTpomnbHas padora,;
e Ortuyer no
nabopaTopHOil paboTe;
e Ormpoc Ha 3aHATHUSX;
e KoHcnekr
CaMOTIOATOTOBKH;

e Otuer N0 KypcoBoi
pabore;

e Pedepar;

e DK3aMeH;

e KypcoBoe
MIPOEKTUPOBAHUE /
Kypcogast pabora;

e KouTposnbHas paboTa;
e Ortyer no
nabopaTropHoi pabore;
e Ormpoc Ha 3aHATHSIX;
e KoHncnekr
CaMOIIO/ITOTOBKHU;

e Otuer 1o KypcoBoi
pabore;

e Pedepar;

e DK3aMeH;

e KypcoBoe
IpoeKTUpoBaHue /
Kypcosas pabora;

e Ortyer no
nabopaTtopHoi pabore;
e Otuer 10 KypcoBOii
pabore;

e Pedepar;

e DK3aMeEH;

e Kypcosoe
POEKTHPOBAaHUE /
Kypcosas paborta;

CDOpMy.]'II/IpOBKa IoKa3areie u KpUTCPUCB OLICHHBAHHA HaHHOﬁ KOMIICTCHI WU IIPHUBCACHA B

Tabiuue 6.

Ta6J'II/II_Ia 6 — Iloka3arenu u KpUTCpUN OLUCHUBAHUA KOMIICTCHIINU HA 3Talax

Cocras

OtnnyHO
(BBICOKHI YPOBEHB)

Xoporto (6a30BbIi
YPOBEHD)

3Harb

® MAarcMaTH4cCKHUC
MPUEMBI OTTMCaHUA
OKCIICPUMCHTAJIBHBIX
JdaHHBIX Ha OCHOBC

BBICILIEH U 3JIEMEHTApHOU
MaTeMaTHKU; TPAaHUYHbBIC

YCIJIOBHS IPUMEHUMOCTH
MaTeMaTU4eCKUX
COOTHOIIICHU;
rpaduueckue u
AHAJIMTUYECKUE METO/bI
MaTeMaTH4eCKOro
aHaJau3a pe3yabTaroB
JKCIIEPUMEHTAIIBHBIX
HCCIIEIOBAHUM C
IIPUMEHEHHUEM BBICIIEN
MaTeMaTHKH;

® MAarcMaTH4YCCKHUC
MMPHUEMBI OTTMCAHHA
OTACIIBbHBIX
SKCIICPUMCHTAJIBHBIX
AAaHHBIX C MPUMCHCHUCM

YMmern

® ONMCHIBATH
JKCIIEpUMEHTAJIbHBIE
PE3YJIBTaThI ¢ TOMOIIBIO
MaTeMaTH4eCKUX
BBIPa)KCHUI B BUJIE
anreOpanvecKux
YpaBHEHUH, a TaKKe
YpaBHEHUH B YAaCTHBIX
IIPOU3BOJIHBIX; YMETh

IMPUMCEHATH IPOABHUHYTHLIC

U CTaHJapTHHIC MAKEThI
MPHUKJIAIHBIX TIPOTPAMM
111 00pabOTKH
IKCTIEPUMEHTATHHBIX
JIAHHBIX.;

® OIMCHIBAThH
AKCIIEPUMEHTAIbHBIE
pe3ynbTarhl ¢ MOMOIIBIO
MaTeMaTHYEeCKUX
BBIPAYKEHUI B BUJIE

Bnanerts

® CTaHJapTHBIMU U
IIPOABUHYTBIMU
IPOrpPaMMHBIMU
CpeICTBaMU
KOMITBIOTEPHOTO
MOJICJINPOBAHNS;

® CTaHJIapPTHBIMU
MIPOTPaMMHBIMU
CpeICTBaMHU
KOMITBIOTEPHOTO
MOJIEIIUPOBAHUS;
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VYIOBIETBOPUTEIBH
0 (TTOPOTOBBIH
YPOBEHD)

3JIEMEHTAPHOU U BBICHIEH
MaTeMaTHKU; TPaHUYHbIC
YCJIOBHSI TPUMEHUMOCTH
MaTeMaTHIeCKUX
COOTHOILIEHUI; METOIBI
MAaTeMaTHIeCKOIO
aHaJM3a Pe3yIbTaToB
AKCIIEPUMEHTAIIbHBIX
HCCIICTOBAHUM;

® MareMaTu4eCcKue u
rpaduyecKre mpueMbl
OnuCcaHus
3KCIEPUMEHTAIBHBIX
JAHHBIX; METO/bI
MaTeMaTH4eCKOro
aHaJIM3a OTAEIbHBIX
Pe3yJIBTaToB
SKCIIEPUMEHTAIIbHBIX
HCCIIEI0BAHNM C
HCII0JIb30BaHUEM
IEMEHTapHOU
MaTeMaTHKU;

anreOpanvecKux
YPaBHEHUH, JHOIIYCKAET
HETOYHOCTH IIPU
ONMCAaHUU YPAaBHECHU B
YaCTHBIX TPOU3BOJIHBIX;
YMETb IPUMEHSITh
CTaHJapTHbBIE NTAKEThI
MPUKJIaJHBIX IPOrpaMM
JUT1s1 00paboTKH
9KCIEPUMEHTAJIbHBIX
JAHHBIX.;

® OIKCHIBATh
9KCTIIEPUMEHTAJIbHbIC
PE3YNBTAThI C TIOMOIIIBIO
MaTeMaTHYeCKHX
BBIPOKCHUI B BUJIC
anre0panvecKux
ypaBHEHHIA, TpeOyeT
HaOJI01eHUs IpU
HaIMCaHUK YPAaBHCHHIA B
YaCTHBIX MPOU3BOJIHBIX;
yMeeT MPUMEHSTh
CTaHIapPTHBIC MTAKEThI
NPUKJIAJHBIX IPOTrPaMM
ISt 00paboTKH
IKCIIEPUMEHTAIbHBIX
JIAHHBIX..;

e TpelyeT
COITPOBOYKICHUS TIPU
I0JIb30BaHUH
CTaHJapTHBIMU
POrPaMMHBIMU
CpencTBamMu
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS;

ONTOMH(OPMATUKH,

2.3 Komnerenuus I1K-2
[TK-2: rOTOBHOCTBIO K MaTeMaTH4ecKOMY MOJEIMPOBAHHUIO MPOLECCOB U 00BbEKTOB (DOTOHUKU U
WX HCCIeOBaHWI0 Ha 0a3e CTaHJapTHBIX IIAKETOB aBTOMAaTU3UPOBAHHOTO
MPOEKTUPOBAHUS  CAMOCTOATENBHO pa3paboTaHHBIX POrPaAaMMHBIX MPOJYKTOB.

s popmupoBaHMsI KOMIETEHIIMA HEOOXOJUMO OCYIIECTBUTH PSIJl ATANOB. DTalbl POPMUPOBAHUS
KOMIIETEHIIMH, TNPUMEHSAEMBIE Ul JTOTO BBl 3aHATUH M MCIOJIb3YEMBIE CPEICTBA OLICHUBAHMSA
MIpeJICTaBJIECHbI B Ta0nMIE 7.
Tabnuua 7 — Otamnsl GopMUPOBaHUS KOMIETEHIIMH U HCIIOIb3yeMble CPEICTBA OLICHUBAHUS

Cocrasn

Coneprxanue
JTAIoB

3HarThb

MeTO/bl 00pabOTKH U
aHanu3a MHGopManuu B
YPaBHEHHUAX C YaCTHBIMU
IIPOU3BOAHBIMU
MPUMEHUTEIBHO K
ONTUYECKON (pU3MKe,
doroHuUKe,
onrtouH(popMaTHke,
METO/bl MaTeMaTHY€CKOTO
aHaJIM3a MOCTaBICHHON
3a7a4d UCClIeq0BaHul B
00JIaCTH ONTHUYECKOI
(bu3KKY; 3HATh IPUEMBbI
aJlanTayuu
CaMOCTOSITENIBHO
pa3paboTaHHbBIX

YMmeTh

MOJIETTUPOBAThH peabHBIC (
B [IEPBYIO OYEPE/Ib
(bu3HYecKre) IpoIecChl
KaK KpaeBbl€ 3aJau JIst
YpaBHEHUH B YaCTHBIX
MIPOU3BOAHBIX B 00JIaCTH
(hOTOHUKH 1
ONTONH(GOPMATUKH;
MACaTh MAaKPOCHI JIJIs
CaMOCTOSITENIbHO
pa3pabOTaHHBIX
MPOrpaMMHBIX MPOTYKTOB

Bnanets

METOAAMHM pEeIleHuUs
YPaBHEHHH B YaCTHBIX
MIPOU3BOAHBIX IS
TEOPETUYECKUX U
MPAKTHYECKHX 3a]1a4 C
UCIIOJIb30BaHUEM
MH(OPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTHM;
CTaH/IapTHBIMU ITaKETaAMH
aBTOMaTHU3HPOBAHHOTO
IIPOEKTUPOBAHMUS
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MPOrPaMMHBIX TPOAYKTOB.

Bunsl 3anstuit

Hcnonb3yembie
CpeacTBa
OIICHUBAHUS

e llHTEepakTUBHbBIE
MPAKTUYECKUE 3aHATHS;
e llnTepakTuBHBIC
nabopaTopHbIC 3aHSTHS,
e llHTEpakTHUBHbBIC
JIEKIIHH;

e [IpakTuueckue
3aHATUS;

e JlaGoparopHbie
3aHSTHS,

o Jlexium;

e CamocTosTenbHas
pabora;

e JloaroroBka K
9K3aMEHY;

e KoHTpOiB
CaMOCTOSITEIIBHOU
paboTsl (KypcoBoi
MIPOEKT / KypcoBast
pabora);

e Ortuer no
naboparopHoii paboTe;
e Omnpoc Ha 3aHATHUSAX;
e KoHcnekr
CaMOTIOATOTOBKH;

e Otuer no KypcoBoi
pabore;

e Pedepar;

e DJK3aMeH;

e KypcoBoe
MIPOEKTUPOBaHUE /
KypcoBast pabora;

e llHTEepakTUBHBIC
MPAKTUYECKUE 3aHATHS;
e lHTepakTUBHBIE
nabopaTopHbIE 3aHATHUSA;
e llHTEepakTUBHbBIC
JICKIINH;

e [IpakTuueckue
3aHATHUS;

e JlaGoparopHbie
3aHSTHS,

o Jlexinu;

e CamocTosTenbHast
paborta;

e JlonroroBka K
9K3aMEHY;

e KoHTpois
CaMOCTOSITEIIBHON
paboThI (KypcoBOit
IPOEKT / KypcoBast
pabora);

e Ortyer no
naboparopHoii pabore;
e Omnpoc Ha 3aHATHSX;
e KoHncnekr
CaMOMNOATOTOBKH;

e OTuer no KypcoBoi
pabore;

e Pedepar;

e DK3aMeH;

e KypcoBoe
MIPOEKTUpPOBaHUE /
Kypcosas pabora;

e llHTEepakTUBHBIC
MPAKTHYECKHUE 3aHSTHS,
e lHTEepakTUBHBIE
nabopaTopHbIe 3aHATHUS;
e JlaboparopHsie
3aHSITHS,

e CamocTosiTenbHast
paborta;

e Koutponb
CaMOCTOSITENIbHOI
paboTsI (KypcoBoi
IPOEKT / KypcoBast
pabora);

e Ortyer no
nabopatopHoii pabore;
e Otuer 1o KypcoBoi
pabore;

e Pedepar;

e DK3aMeEH;

e KypcoBoe
MpOeKTUpOBaHuUeE /
Kypcoas pabora;

CDOpMy.]'II/IpOBKa MoKa3areiae u KpUTCPUCB OLICHUBAHUSA I[aHHOfI KOMIICTCHIIMKU TPUBEACHA B

Tabiuue 8.

Tabnuna 8 — [lokazarenu U KpUTEPHUH OLEHUBAHMS KOMIIETEHIIUM Ha dTanax

Cocrasn

OTIn4yHO
(BBICOKHUY YPOBEHB)

3Harthb

® METOIBI
MareMaTu4ecKoro
MOJICTTUPOBaHMS,
00paboTKH M aHAIHM3a
uHpopMaLuu B
YpaBHEHHSIX C YaCTHBIMHA
MIPOU3BOTHBIMHU
MPUMEHHUTEITHHO K
OINITUYECKON (hU3UKe,
¢dotoHuUKe,
ONTOUH(pOPMATHKE;
METOJIBI
MareMaTu4ecKoro
aHaJIn3a MMOCTaBICHHON

YMmeTh

® MOJIEJINPOBAThH
pa3nuyYHbIe peanbHble ( B
MIEPBYIO OYEPED
(buzmvecKre) mporecchl
KaK KpaeBble 3aJ1auu s
YpaBHEHUH B YaCTHBIX
MIPOU3BOJHBIX B O0JIACTH,
onTuyeckon pusmkw,
(hoTOHUKHU U
ONTOMH(OPMATUKH;
M1CcaTh MaKpOChl U
OCYIIECTBIISATh
B3aMMOCBsI3b (haiiIoB IS
CaMOCTOSITENILHO

Bnanets

e CBOOOJHO M TBOPYECKHU
pelaeT ypaBHEHHs B
YAaCTHBIX MTPOU3BOAHBIX
TSI TEOPETUIECKUX U
MPAKTHYECKHX 33]1a4 C
TUPOKUM
HCII0JIb30BaHUEM
CTaH/IAPTHBIX U
MPOABUHYTHIX
MH(}OPMaIMOHHBIX,
KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHI;
CBOOOIHO M YBEPEHHO
BJIAJICCT CTAHIAPTHBIMH 1
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3aJa44 UCCIEeNOBaHU B
00JIaCTH ONTHYECKOMN
(bu3UKH; pa3HOOOpa3HBIC
MIPUEMBI a/IalITAIluU
CaMOCTOSATENIHHO
pa3paboTaHHBIX
IIPOrPaMMHBIX
MIPOAYKTOB. ;

pa3paboTaHHBIX
IIPOrPAMMHBIX

MPOAYKTOB;

IPOJBUHYTHIMU
IPOrPaMMHBIMU
MaKeTaMH
aBTOMAaTU3UPOBAHHOTO
IIPOEKTUPOBAHHUS

Xoporiro (6a30BbIi
YPOBEHD)

® MeTOoJbI 00pPabOTKH U
aHaym3a HHpOpMaIuy B
YPaBHCHHSX C YaCTHBIMHU
MIPOU3BOAHBIMHU
IPUMEHHUTEIBHO K
ONTHYECCKOU (hU3HKE;
METOBI
MaTeMaTH4eCKOro
aHaJIn3a IOCTaBICHHOM
3a7a4M MCCIIEIOBaHNI B
00J1aCTH ONTHYECKOM
(U3HKH; OTACIbHBIC
[IPUEMBI a/IalTalluu
CaMOCTOSATEIBHO
pa3paboTaHHBIX
MIPOrPaMMHBIX
MIPOIYKTOB. ;

® MOJICTMPOBAThH
THUIIOBBIE (pr3nveckne
MIPOIIECCHI KaK KpaeBbIe
3a7a4u JUIs ypaBHEHHUH B
YaCTHBIX POU3BOJIHBIX B
00J1aCcTH ONTHYECKON
¢bu3uku, GOTOHUKH U
ONTOMH(OPMATHKH;
MCaTh MaKPOCHI JUIS
CaMOCTOSATENIEHO
pa3paboTaHHBIX
IPOTPaMMHBIX
IPOIYKTOB;

® METOAaMHU pelIeHUs
YpaBHEHUI B YaCTHBIX
MIPOU3BOIHBIX JIJISI
TEOPETUUECKUX U
MPaKTUYECKUX 3a/1a4 C
UCIOJIb30BaHHEM
CTaHJAPTHBIX
UH(GOPMAITMIOHHBIX,
KOMITBIOTEPHBIX U
CETEeBBIX TEXHOJIOTHUH;
YBEPEHHO BIIAJIETh
CTaHJapTHBIMU MaKeTaMU
ABTOMAaTU3HPOBAHHOTO
MPOEKTUPOBAHUS ;

VYnoBneTBopuTeIbH
0 (TOPOTOBBIA
YPOBEHD)

® MeTOoJIbI 00pPabOTKH U
aHaiau3a nHpopmaluu B
YPaBHEHHSX C YaCTHBIMU
MIPOU3BOAHBIMU; METO/IBI
MaTeMaTH4eCKOTO
aHaJIM3a IMOCTaBJIECHHOMH
3aJa491 UCCIeIOBaHNH B
00JIaCTH ONTHYECKOM
¢bu3uKy;

® MOJEIUPOBAThH
peanbHbI€ MPOIIECCHI,
MPEJCTABICHHBIE KaK
KpaeBbl€ 3aJ1a4uM JIJIs
YpaBHEHUH B YaCTHBIX
MPOM3BOAHBIX B 00JaCTH
(hoTOHUKHU U
ONTOMH(pOPMATHKH;

® 110/ HAOJIFOICHHEM
BIIaJICTh METOIAMU
peueHusl ypaBHEHUH B
YaCTHBIX ITPOU3BOIHBIX
JUISL IPAKTUYECKUX 3a1a4
C UCTIOJIb30BAHUEM
KOMITBIOTEPHBIX
TEXHOJIOTHI;
CTaHIAPTHBIMH MAKETaAMU
ABTOMAaTU3UPOBAHHOTO
MPOEKTUPOBAHUS ;

ACATCIIBHOCTH,

XapPaKTCPUIYIOINUX ITallbI

3 TunoBbie KOHTPOJIbHbIE 32/1aHUSA
Jns peanuzanuy BBIIICTIEPEUUCICHHBIX 3a7a4 00yYeHUS! MCTONB3YIOTCS THIOBBIE KOHTPOJIbHBIE
3a/IaHMsl WM MHBIE MaTepualibl, HEOOXOAMMBIC ISl OIEHKH 3HAHWM, YMEHWW, HABBIKOB W (WMJIM) OIBITA

00pa3oBaTeIbHOM MPOrPaMMBI, B CJISIYIOIIEM COCTABE.

MIOBEPXHOCTH MeTaa 3.

3.1 Bonipochl Ha caMONOATOTOBKY
1 WM3mepeHue OCHOBHBIX (OTOMETpUUECKHX BenudyuH 2. IIpenomieHne W OTpakeHHE Ha

MHorosy4eBas

uHTEpPepeHus.

(dbopMupoBaHUS KOMIIETEHIIMI B TIPOIECCE OCBOCHUS

Wnrepdepomerp Dabpu-Ilepo 4.

[Tpubnmxenue reomerpuueckoit ontuku 5. [longpuszanmonnsie ycrpoiicta. CTyneHT 3amuiaeT pedepar
10 OJTHOM BRIOPAHHOUM MM TEME.

6. Cnexin-unteppepomerpust 7. [IpoctpancTBenHas aucnepcus 8. BoloKOHHBIE CBETOBOABI M MX
moael 9. [IlpoxoxkJeHwe cBeTa 4Yepe3 CiydyahHO-HeogHOponaHyr cpeny 10. BriHy)IaenHoe
KoMOMHaIMoHHOe paccestHue 11. BeiHyxkneHHoe paccesHue Manaensiutama-bpunmosna 12. JlazepHo-
MHAyUUpoBaHHas Iuiasma. 13. dusndeckas uHTepnperauus BoiH Je bpoins 14. ®otosddexr. CtyneHT
3amuiaeT pedepar no ogHOH BHIOpAaHHON UM TeMe.
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3.2 Tembl pedeparon
— DIeKTpOMarHuTHBIC KojieOaHusi M BOIMHBL. DoTtomeTpusi. OTpakeHHE U TPEIIOMIICHHUE TIIIOCKUX
NIEKTPOMarHUTHBIX BOJIH Ha IUIOCKOW TpaHuile pasaena. Murepdepennus cera. [udpakmus cpera.
OnTuka aHu3oTponmHbiXx cpen. OcHoBwl roiorpadun. ucnepcusi cBera. ONTHKAa HEOTHOPOMHBIX CpPEIl.
Paccesnne cBera. Henunuetinag ontuka. CunoBas ontrka. OCHOBBI KBAHTOBOM OITHKH.

3.3 TeMbI ONIPOCOB HA 3AHATUAX
— DOnekTpoMarHuTHbIe Konebanus u BoiaHbl. PoTomerpusi. OTpakeHue U MPeToMIICHUE MII0CKUX
AIIEKTPOMArHUTHBIX BOJIH Ha IUIOCKOW rpanuue pasaena. Mutepdepenius csera. Judpakuus cpeta.
OnTHKa aHU30TPOIIHBIX CPEL.

3.4 DK3amMeHaUMOHHbIE BONPOCHI

1. OnpeneneHue nUHEHHON omnTHYecKoW cucTembl. 2. IIpsMoe nBymepHOe mpeoOpa3oBaHUE
@dypre. 3. OOparHoe aBymepHoe mpeoOpasoBanue Dypbe. 4. Teopema CBEpTKH IS JBYMEPHOTO
npeoOpaszoBanuss Dypbe. 5. MMIyabCHBIM OTKIMK ONTHYECKOH cucTtembl. 6. Ilepemarounas (yHKius
ontuyeckor cucremsl. 7. Teopema Beibopku. 8. ['pannunbie yenoBusi Kupxroda. 9. Marterpan @penens —
Kupxroda nns crnyuas gudpakinuym Ha OTBepCTHH B HempospayHoM skpane. 10. JudpakuuoHHbIe
npubmmwkenuss Openens. 11. Judpakuuonnsie npubmmxenus Dpaynrodepa. 12. Mertox ¢azoBoro
koHTpacTa. 13. KorepenTHas omTuueckas cucreMa Juis (UIBTpAllMMd B YaCTOTHOM IpOCTpaHcTBe. 14.
[lepenarounas ¢pynkuus ¢puierpa. 15. MoguduunpoBannas nepenarounas Gpynkuus puisrpa. 16. Cxema
KOTE€PEHTHOM ONTHUYECKO CHCTEeMBI JIJIsi MHOTOKaHAIbHON (DMIIBTpPAIlMM B YACTOTHOM IpocTpaHcTBe. 17.
Onrtuyeckast cxema aist 3anucu GuiasTpoB MetonoMm Bannep Jlrorra. 18. Onpenenenne coriacoBaHHOTO
¢unsrpa. 19. Kakum o6pa3om Ha BbIxozae ronorpaduyeckoro koppensitopa Bangep Jlrorra Bo3HHKaeT
spkocTHOe KoppeisuuoHHoe mosie? 20. Crioco0bl nepeMHOkeHus1 Dyphe — 00pa30oB aHAIM3UPYEMOTO U
ATAJIOHHOTO H300pakeHUil B koppemnsrope Banpep Jlrorra. 21. Kakumu cnocoGamu BBIMONHSETCS
CHEKTPAJIbHBIM aHalN3 B3aMMHO MOJYJIHMPOBAHHBIX CIEKTpoB? 22. OnTuyeckas cXxeMa IeTepOAMHHOIO
onrtuyeckoro koppenstopa. 23. IIpuHiun paboTel TMHAMUYECKOTO Tolorpaguueckoro koppemnstopa. 24.
[IpeumyiecTBa BOJOKOHHO-ONTUYECKUX CHUCTEM MEpEAayd MO CPaBHEHHMIO C DIIEKTPUUYECKUMH. 25.
CrpykTypHasi cxema BOJOKOHHO-ONTHYECKOW cucTeMbl mepenadu. 26. OCHOBHBIE THIIBI ONTHYECKHX
BOJIOKOH. 27. YucnoBas anepTrypa ONTUYECKOTO BOJIOKHA. 28. MexaHu3Mbl, NPUBOASIINE K 3aTyXaHMIO
ONTUYECKOTO CUTHAJIA B BOJIOKHE.

3.5 Tembl KOHTPOJIBLHBIX PadoT
1. DnexkrpomarHuTHble KojeOaHus M BoOJHBL. 2. dortomerpus. OTpaxkeHue M NPEIOMIICHHE
IUTOCKUX 3JEKTPOMArHUTHBIX BOJIH Ha IUIOCKOW rpaHulie paszaena. Murepdepenuus ceera. 3. udpaxus
cBeTa. ONTHKA aHU30TPOIHBIX CPEI.

3.6 Temb1 1a00paTopHBIX padoT
— MHccnenoBanue (pa3oBbIX TOPTPETOB FaApMOHUYECKHUX U 3aTyXaroIuX KojaeOaHun
— HccenenoBanue XxapakTEpUCTHK KPEMHHEBOTO MOTYIPOBOAHUKOBOTO (OTOANOAA
— OrtpakeHue CBETOBBIX ITyYKOB OT IUIOCKOM TI'paHUIBl pas3liena «BO3MyX — JMIJIEKTpUYECKas

cpena»

—  DJIEKTPOONTHYECKAS MOAYJISALMS ONITHYECKOTO U3ITy4EHHUs

— H3yueHue OCHOBHBIX SBICHMH UHTepdepeHIMr cBeTa C MOMOLIbI0 HHTephepomeTpa
MaiikenbcoHa

— HWccnenoBanue »sddexta (azoBoi  IEeMOAYISAIMM B aJalTUBHOM  TroJorpaguyueckoM
uHTepdepomeTpe

— H3ydenue snexkrpoonTuyeckoro s dexra B unteppepomerpe Kamena

— HccenenoBanue 31eKTpOONTUYECKOTO I deKTa B HENMHEHHBIX ONTHYECKUX KpHUCTaiax Ha 6a3e
unTeppepomerpa Maxa-llennepa

— HccnenoBanne XapakTEpUCTUK HHKCKIIMOHHOTO MOJIYIIPOBOJHUKOBOTO JIa3epa

3.7 Tembl KypCOBBIX IPOEKTOB (pador)

1. VccnenoBanue BOJHOBOAHBIX MOJI IJIAHAPHBIX TPAJMEHTHBIX ONTHYECKUX BOJIHOBOIOB. 2.
HccnenoBanne camoaupakiiy CBETOBBIX BOJH Ha OTPaKaTeNbHBIX (OTOPEhPAKTHUBHBIX pEIIeTKax. 3.
HccnenoBanne mOpoCTpaHCTBEHHOTO  ONTHYECKOro  coiqutoHa. 4. HccimemoBaHwe  BCTPEYHOTO
JIBYXBOJTHOBOTO B3aMMOJICHCTBHS B KPUCTAIIE KJIacca CHIICHUTOB IpH (a30BON MOMYISAIIMN CUTHAITBHOTO
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nyuka. 5. MccnenoBaHue IBYXITyYKOBOI'O B3aMMOJAEHCTBHSA CBE€Ta Ha AMHAMMUYECKOW rojorpamme. 6.
UccnenoBanne auHaMHUYecKoW TonorpamMmbl B (doTtopedpaktuBHOM Kpuctamie. 7. HcciaemoBanue
OTpa)KaTEJIbHBIX JUHAMHUYECKHUX TOJIOTpaMM B KPUCTAJUIE TUTAHATa BUCMYTa.

4 MeTronn4yeckue MaTepuaJibl
st obecnieueHust mpoiecca oOydeHHs] U pelIeHUs 3a7ad 00ydeHUs! UCIIONB3YIOTCS CIICIYIOIIHE
Marepuabl:
— METOAMYECKHE MaTepuaibl, OINPEACIAIONIUE TPOIECAYphl OIECHUBAHUS 3HAHWUN, YMEHUH,
HAaBBIKOB U (WJIM) OMbBITA JCSITEILHOCTH, XapaKTEPU3YIOIIUX ITambl (OP-MUPOBAHUS KOMIICTCHIIUH,
coracHo 1. 12 paboueli mporpaMMsl.

4.1. OcHOBHas JqUTEpaTypa

1. BonnoBas omnrtuka : Yuebnoe mocobme ans By3oB / H. M. Kamureesckwmii. - 4-¢ wusm.,
crepeoturn. - CII6. : Jlanw, 2006. - 465[15] c. : mopTp., wi. - (YueOHuku s By30B. CrernuaibHas
nuteparypa) (Hammuue B 6udmoreke TYCYP - 29 sk3.)

2. Bsenmenue B onrtuueckyr ¢uszuky: YdeOoHoe mocobue / Illanmapo C. M. - 2012. 127 c.
[DnexTpoHHBIi pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/2196, cBoOOIHBIIHA.

3. Bsenenue B HenuHelHy0 onTuky: YueOHoe mocobue / IllanmapoB C. M. - 2012. 41 c.
[DnexTpoHHBI pecypc] - Pexxum moctyna: http://edu.tusur.ru/publications/2059, cBoOOTHBIIA.

4.2. JlonosiHMTEIbHAS JJUTEpaTypa

1. Pozenmep D. Ontosnekrponuka : Ilep. ¢ ¢p. / D. Pozenmep, b. Buntep ; pen. nep. O. H.
Epmaxos. - M. : Texnocdepa, 2006. - 588 c. (Hanmune B 6ubmuorexke TYCVYP - 40 5k3.)

2. Wudopmammonnas ontuka / Ilom pen. H.H. EstuxeeBa. YueOHoe mocobue — M.,
WznarensctBo MOU, 2000. - 612 c. (Hanmune B 6ubmuorexke TYCVYP - 18 9k3.)

3. IMuxtua A.H. OnTudeckas u KBaHTOBas 3JICKTpOoHUKA. YueOHUK st BY30B.- M.: Beicmas
mkona, 2001. — 574 c¢. (manmuuue B Oubnuorexke TYCYP - 147 3k3.)

4, ®dortopedpakTuBHBIC 3PPEKTHl B AMEKTPOONTHYCCKUX KpHCTaIax : YdeOHoe mocodue /
[TanmapoB B. M., Maunens A. E., langapos C. M., bypumos H. U. - 2012. 244 c. [DneKTpoHHBIHA
pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/1553, cBoOOIHBIHA.

5. OcHoBHI (pu3HuecKoil 1 KBaHTOBOH onTuku: YueOHoe nmocobue / [llanmgapos B. M. - 2012. 197
c. [DnexTpoHHBIi pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/750, cBoGOAHBII.

4.3. Y4yeOHo-MeTOAMYECKOE NT0cO0HE U POrpaMMHOe oldecriedeHne

1. UccnenoBanue »s¢dexkra (a3oBoi aeMOnyasUuMU B QJAlTUBHOM TrojorpaduyeckoM
uHTeppepomerpe : Metonuueckue ykazaHus K jaboparopHoit padore / Illanmapos C. M. - 2015. 16 c.
[DnexTponnsIiil pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/5929, cBoOonHbIH.

2. OtpaxeHue CBETOBBIX IYYKOB OT IUIOCKOM T'paHUIIBI pasfenia «BO3AYyX — JIUAJIEKTpUYecKas
cpena»: Meroauueckue yka3aHHs K JJaOOpaTOpHON paboTe Ui CTYIEHTOB HAIPaBICHHUN ITOITOTOBKH
«PoToHUKa U ONTOMH(OpMATUKa» U «JIEKTPOHUKA U HaHOAeKkTpoHuka» / [llannapos C. M., bBypumos
H. U. - 2013. 19 c. [Onexrponnsiii pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/3494,
CBOOOTHBIN.

3. U3yueHme OCHOBHBIX SBICHUH WHTEp(EPEHIIMM CBETa C IOMOINBI0 HWHTEphepoMeTpa
Maiikenscona: Meroauueckue yka3aHus K jgadoparopHoit padore / beikos B. U., Mensnuk K. I1. - 2013.
20 c. [DnexTponHBIi pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/3495, cBOOOTHBI.

4. MHccrnenoBaHue 3JIEKTPOONTHYECKOTO 3(PdekTa B HEMTMHEHHBIX ONTUYECKHX KpPUCTAJUIaX Ha
0a3e uarepdepomerpa Maxa-llennepa: Meroandeckue ykazaHus K JTJaOOpaTOpHOM paboTe /Il CTY/IEHTOB
HanpasieHus 200700.62 -«Poronuka u onrouHpopmaruka» / beikos B. ., Mensuuk K. I1. - 2013. 18 c.
[DnexTponnsIii pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/3496, cBoOOIHBIH.

5. HccnenmoBanue (a30BbIX MNOPTPETOB TapMOHMYECKHMX M 3aTyXaloIUX KoJeOaHMM:
Metoauueckue ykazaHus Kk JaboparopHoii padbote 11 cryaeHToB HanpasieHus 200700.62 -«PoTtoHuKa 1
ornronHdpopmaruka» / bypumos H. U., Hlangapos C. M. - 2013. 20 c. [DnexkTpoHHbIH pecypc] - Pexum
noctyna: http://edu.tusur.ru/publications/3498, cBOOOTHBIN.

6. DOnexrpoonTHyecKas MOAYISAIMS ONTUYECKOTO H3JIyueHHs: Meroauueckue yKa3aHHs K
nabopaTtopHoil pabore s ctymeHToB HampasieHus 200700.62 -«DoTtoHWka W onTOMH(POpPMATHKA» /
[Tanmapos C. M., bypumoB H. M. - 2013. 17 c. [DOnekrponHbiii pecypc] - Pexum nocryma:
http://edu.tusur.ru/publications/3499, cBoOOHBIH.
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7. MWccnemoBanume  XapaKTePUCTHK  HMHKEKIIMOHHOTO  TOJYMPOBOJAHHUKOBOTO  Jla3epa:
Meronuyeckne ykazaHus K jaboparopHoit padore / lllepomna B. B., bypumo H. U. - 2013. 16 c.
[DnexTpoHHBIH pecypc] - Pexxum noctyna: http://edu.tusur.ru/publications/2818, cBOOOIHBIIA.

8. OnTtuueckas ¢usnka: Y4eOHO-METOAMUECKOE MOCOOME MO BBITIOJHEHUIO KypCOBOM paboOThI /
Bbypumor H. W., lanmapo C. M. - 2012. 55 c. [OnekrtpoHHslii pecypc] - Pexum goctyma:
http://edu.tusur.ru/publications/2827, cBoOOIHBIH.

9. Omnruueckas gusuka: Meronudeckue ykazaHus 1o camocrostensHoi padore / [llanmapos C.
M. - 2013. 27 c. [DOnekrpoHHbIi pecypc] - Pexxum nocryma: http://edu.tusur.ru/publications/3502,
CBOOOTHBIH.

10. Onrtuyeckas ¢usuka: Meroauueckue ykazaHusi K npaktuueckum 3anstusm / [llannapos C.
M. - 2013. 37 c. [DnexrponHslii pecypc| - Pexum mpocryma: http://edu.tusur.ru/publications/3501,
CBOOOIHEBIN.

11. Ontuyeckas ¢usuka: MeTonuyeckne YyKa3aHUsT K NPAKTUYECKUM 3aHATHAM H 110
camocrosaTenbHor padore / IllarmapoB C. M. - 2013. 60 c. [DnekTponHbIil pecypc] - Pexxum gocryna:
http://edu.tusur.ru/publications/2846, cBOOOIHBIH.

4.4. ba3bl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. OGpa3oBatenbHbIi MOPTall YHUBEPCUTETA, OMOIMOTEKa YHUBEPCUTETA
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