MHUHHUCTEPCTBO HAYKH W BBICLIEI'O OBPA30BAHU ST POCCUIMCKOM

OEJIEPALTMA

(enepansnoe rocynapcTBEeHHOE aBTOHOMHOE 06Pa30OBATENHLHOE YIPENIEHHE BBICIIETO

obpa3oBaHus

"CAHKT-IIETEPBYPI'CKUM T'OCY JAPCTBEHHLIA YHUBEPCUTET
ADPOKOCMHYECKOI'O [TPUBOPOCTPOEHUS"

Kadenpa Ne 23

YTBEPXIAIO
PykoBoaurens 06pa3oBatebHON NPOrpamMmbl

A0L., K. T.H., 00,

(QmKHOCTS, yu. CTEnCHE, 3BaHKE)

A.A. OBUUHHHKOB /7

(mpi{anst, hamums)

7
\2/ (noamucs)
Z ¥ 06  2024r

PABOYAS I[TPOTPAMMA JTUCUMITIIMHGBI

«MupopmaLHoHHas onTHKay
(HaumcHOBaHHC AHCLMITMHET)

Kop HanpaBnieHust moaroTosku/
CeUHUAaNbHOCTH

11.04.02

Haumenosanue HarpaBJICHUA
MOArOTOBKH/ CIEUHANTBHOCTH

I/IHCI)OKOMMyHHKaJ.IHOHHble TEXHOJIOTMM U CUCTEMBI CBA3H

HaumeHoBanue
OnTHYeCKHE CHCTEMBI M CETH CBAI3H
HarpaBJICHHOCTH
Dopma 00yueHUs 3a04Has
I'onx npuema 2024

Cankr-ITerepbypr — 2024

Jlucr cornacosaunus padoueii porpaMMel TUCLMITTHHBI

[Tporpammy cocrtasun (a)

JOIL., K.T.H.

BT b Ay

B.H. Kazakos

(NOMKHOCTS, y4. CTENEHb, 3BaHKE)

JUMKCh, 11aTa)

[Tporpamma ono6peHa Ha 3acenaunn kadeapsr Ne 23
«24» mons 2024 r, nporokon Ne 10/24

3asenyromwmii kadeapoit Ne 23

JLT.H.,TIpod).

(MHHIMAIBL, amunus)

A.P. bectyrun

(yu. cTeneus, 38aHMe)

(//(mﬁnucx,, Jara)

¢
7 S

3aMeCTHTENb UPEKTOPA UHCTUTYTA Ne2 1o i@ eckoll pabote
-
s’ ’

A0U.,K.T.H.,A0L.

(uuuumanst, pamunus)

H.B. MapkoBckas

(ROMKHOCTD, yu. CTENeHb, 3BaHUE)

ch, nata

(uunumansl, pamunns)



AHHOTaNINA

Hucumumna «WHpopManMoHHas ONTHKa» BXOAUT B 00Pa30BaTENbHYIO IMPOrpamMmy
BBICIIETO 00pa3oBaHUsi — MPOrpaMMy MarucTpaTtypbl IO HAaMpaBiICHUIO MOJITOTOBKHU/
cnennanbHoctd  11.04.02  «MHPOKOMMYHUKAIIMOHHBIE TEXHOJOTMH M CHUCTEMBI  CBSI3U»
HanpaBiieHHOCTH «ONTHYECKHE CUCTEMbI U CeTH CBs3w». [lucnumimna peanusyetcs kadenpoit
«Ne23y.

JlucuuniauHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CJIETYIOIIUX KOMIIETEHIUH:

[1K-2 «Cnoco0GeH caMOCTOSITEIbHO BBITOIHATH SKCIIEPUMEHTAIBHBIC HCCIEIOBAHUS IS
pellleHusT Hay4YHO-UCCIIEJIOBATEIbCKUX W TMPOM3BOACTBEHHBIX 3aJad C HCIOJIb30BAHUEM
COBPEMEHHOM armnaparypbl 1 METO/I0B UCCIIEJOBAHMS

[IK-3 «CnocobOeH camMOCTOSITENIbHO cOOMpaTh M aHAIM3UPOBATh HCXOJAHBIC JTAHHBIE C
1enpio (OpMHUPOBAHUS TUIAaHA PAa3BUTHA, BBIPAOOTKM W BHEIPEHHUS HAyYHO OOOCHOBAaHHBIX
pelIeHnit 0 ONTUMU3AINH CETU CBS3M»

ConepxaHue TUCHMIUIMHBI OXBaThIBAET KPYTI BOIPOCOB, CBSI3aHHBIX C CHCTEMaMH
ONTHYECKON 00paboTKH HHPOPMALIUH.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
y4eOHOr0 Mpoliecca: JEKIMH, CEMUHAPbI, CAMOCTOATEIbHAs paboTa CTyJeHTa, KOHCYJIbTAIIH.

[TporpaMMoil TUCHMITIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHUIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme AudhepeHInpOBaHHOTO 3a4eTa.

OO0mast TpyA0EeMKOCTh OCBOSHUS JHUCHIUILIMHBI COCTaBISCT 6 3a4eTHBIX enuHuIl, 216
YacoB.

SA3bIK 00yUeHUs 110 JUCIUTUIMHE «PYCCKUM



1. TlepeueHb MIaHUPYEMBIX PE3YJIHTATOB OOYUYEHHUS 110 AUCLHUIIIIMHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI
OCHOBHOM 1I€JIbIO JTUCHUIUIMHBL SBISCTCS HM3y4YeHHEe (PU3MUECKHX TPOIECCOB M SBIICHUH,
MPOUCXOSAIINX TpH (GOPMUPOBAHUU U MPEOOPA30BAHUM ONTHYCCKUX CHTHAIOB M OBJIAJICHUC
METOJJaMH MX MaTeMaTUYeCKOTO ONUCAHUsS. 3HAHUS, MOTYYCHHbIC MPU U3yUYEHUU AUCUUILUINHBI,
OpUEHTUPOBAaHbI Ha 3HAKOMCTBO C COBPEMEHHOW TEOpPHEH ONTUYECKHUX CHTHAIOB WX
npeoOpa3oBaHuil Kak B mpoiiecce X (GOpPMUPOBAHUS M PACIPOCTPAHEHHsI, TaK U B Pa3IMUHbIX
ONTHYECKUX U ONTOAICKTPOHHBIX YCTPOMCTBAX U CHCTEMAaX.

1.2. JlucuumniauHa BXOOUT B  COCTaB  4YacTd, (GOPMUPYEMOl  y4yaCTHHUKaMU
00pa3oBaTeNbHBIX OTHOIICHU, 00pa30BaTEILHON MPOTpaMMBbI BEICIIIET0 00pa3oBaHus (janee —
OI1 BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCIUIIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI OOYYAIONIUICS JOJDKEH 001aaTh CISAYIOMUMHU
KOMIETCHIMSIMH WM WX YacTaMU. KoMneTeHIIMy U MHAMKATOPhI UX JIOCTHXKEHUS MPUBEICHBI B
tabsuue 1.

Tabnuna 1 — [lepeuenb KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpynma) | Kog u HaumenoBanue | Koa m HauMeHOBaHME HHIUKATOPA TOCTUKEHUS
KOMIIETCHLIMHU KOMIIETCHLIUU KOMIIETEHLIMU

[TK-2 Cnocoben
CaMOCTOATEIIBHO
BBITIOJIHATh
AKCIIEPUMEHTAIbHBIE
WCCJIEI0BAHMS ISl
peuIeHUs HAy4YHO- [1K-2.B.2 BnageTh HaBbIKaMU MPOBEACHUS
[TpodeccuonanpHbie | HCCIEAOBATENBCKUX | AKCIIEPUMEHTAIBHBIX paboOT MO MPOBEPKE
KOMIETECHIINU Y MPOU3BOACTBEHHBIX | JOCTH)KUMOCTH TEXHHUYECKUX XapaKTEPUCTHK,
3a/1a4 ¢ PaaNo3JEKTPOHHON anmaparypsl
HCIIOJIb30BAHUEM
COBPEMEHHOM
anmaparypsl 1
METOJI0B
WCCIICIOBAHUS

ITK-3 Cnocoben
CaMOCTOSATEILHO
cobupath U
aHaJIN3UPOBATH
HCXOIHBIE JaHHBIE C
10(S) 152
[Tpodeccuonansubie | GopMUpOBaHUS I1K-3.3.1 3HaTh METOABI U TOIXOAEI K
KOMIIETEHIIUH TUTaHA Pa3BUTHS, (OPMHUPOBAHHUIO IJIAHOB PA3BUTHUS CETH
BBIPAOOTKH U
BHEJIPCHUS HAYYHO
000CHOBAHHBIX
peleHuit mo
ONTUMM3ALIUU CETH
CBSI3H




2. Mecro nucuurumHbl B cTpykType OI1

JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIIUMUCS
IPY U3YYEHHUH CIICTYIONINX TUCIUTUINH:

— «marematuka ( aud¢epeHnInanIbHOoe U WHTErpalbHOE MCUMCIICHHE, TEOPHs PSIOB U
uHTerpaiaoB Oypwe)»,

— «pPaZNOTEXHUYECKHE LETIN ¥ CUTHAIIBD),

— «OCHOBBI OIITHKHY,

— «OCHOBBI TEOPUH ONITUYECKUX CUTHATIOB.

3HaHUs, TOJYYCHHBIC NPH HM3YyUYCHUHM Marepuaia JIaHHOW JMCIMIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAUY€HHE, TaK U MOTYT UCIOJIb30BATHCS MPU U3YUYECHUH JPYTUX JTUCIUILIH:

— «JlazepHble JOKAIMOHHBIE CUCTEMBIY,

— «OnTuueckue JaTUYUKI).

3. OO0BEM U TPYJOEMKOCTh JUCIIUILTAHBI
JlanHbie 00 00IIEeM OO0beMe JUCIUILIUHBI, TPYIOEMKOCTH OTHAEIbHBIX BHIIOB Y4eOHOU
paboThI 1O AUCHUILTHHE (M pacrpeieeHue 3TOH TPYJ0EMKOCTH 10 CeMeCTpam) IPeACTaBICHbI B
Tabimue 2.

Tabmuua 2 — O0beM U TPYA0EMKOCTh TUCIUILTNHBI

TpynoemMKoCTh 110

Bun yuebnoit paboTbl Bcero ceMecTpam
No4
1 2 3

Oowan mpyooemKocmeo OUCUUNTIUHDL, 6/ 216 6/ 216
3E/ (4ac)
U3 Hux uacoe npakmuueckoii N00Z0MO6KU 14 14
AyoumopHule 3aHamus, BCEro Jac. 28 28
B TOM YHCIIE:

nexuun (JI), (gac) 14 14

1('IpaI()TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie 3anatus  (I13), 14 14

Jac

naboparopusie paboTsl (JIP), (dac)

KypcoBoil mpoekT (padota) (KII, KP), (yac)

9K3aMeH, (Jac)

Camocmossmenvnasn paboma, Bcero (dac) 188 188
Buo npomesxcymounoii ammecmayuu:. 3a4er, Tndd

mubd. 3auger, sk3amed (3auer, udd. 3auy, ' Hudod. 3au.
DK3.*¥) 3a.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Pazensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznenbl, TEMbI TUCIUILTAHBI Jexumn | 113 (C3) - JIP KII CPC
’ (dac) (gac) (dac) (gac) (dac)
Cemectp 4

Pasnen 1. Uadopmarust u curaan
Tema 1.1. Curaan kak nepeHoCcuuK nHGOpMaluu 2 2 30
B IIPOCTPAHCTBE U BPEMEHU

Tema 1.2. JIBa K1acca ¥ TpU KaTETOPUU CUTHAJIOB




Pazgen 2. OnTuyeckue CUTHAIIBI

Tema 2.1. OnTuyeckre TMHAMUYECKUE CUTHAJIbLI KaK
YaCTHBIM Clydall 3JICKTPOMAarHUTHBIX CUTHAJIOB (4- 5 5 30
BEKTOP AJICKTPOMATrHUTHOTO TI0JIS).

Tema 2.2. OcoOeHHOCTH ONTHYECKOT'0 AUana3oHa 1
CHTHAJIOB B OITHUKE.

Pa3nen 3. MeToasl TEOpUM CUTHATIOB
Tema 3.1. Mojenu cUrHajoB. ) 2 32
Tewma 3.2 @eMTOCEKyHIHBIE UMITYIBCHI B TPYTHOCTH
TEOPHUH CUTHAJIOB

Pasgen 4. KBsanTOBble MOJEIH  OITHYECKHX
CHUTHAJIOB

Tema 4.1. KBaHTOBOE M3MEHEHNE YHEPTUN CHUTHAJIA 2 2 32
BO BPEMEHU.

Teama 4.2. MruoBeHHasi MOIIHOCTh IIPU KBAHTOBOM
OITMCAHWM CUTHAJIA

Paznen 5. Knaccuueckoe MIPUOITKEHUE
OIITUYCCKUX CUTHAJIOB 3 3 32
Tema 5.1. Kimaccuueckass MTHOBEHHAsI MOIITHOCTh
Tema 5.2. Kitaccuueckue KoneOaHus

Paznen 6. [IpeoOpa3oBaHus ONTUYECKUX CUTHAJIOB

Tema 6.1 OnTuyeckue JIMHENHBIE CUCTEMBI. 3 3 32

Tema 6.2. Pannoontryeckue aHaIOTHU

Hroro B cemecTpe: 14 14 188
Hroro 14 14 0 0 188

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
Oo0yJaromMMHUCS  OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH, CBSA3aHHBIX C  Oyaymei
npodecCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATUH.
Coneprxanue pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOuIE 4.

Tabauna 4 — ConeprkaHue pa3JesioB U TEM JEKIMOHHOIO [IUKJIa

Howmep paznena HaszBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Wnudopmanius u curaan

1 Tema 1.1. Curnain kak nepeHocYuK HH(GOpMaLIUU B
IIPOCTPAHCTBE U BPEMEHU
Tema 1.2. J[Ba k1acca ¥ TpU KaTErOPUU CUTHAJIOB
OnTuyeckue CUrHabl
Tema 2.1. OnTuyeckue TMHaAMUYECKHE CUTHAJIBI KaK YaCTHBIN

5 CIIy4ail 3JIeKTPOMAarHUTHBIX CUTHAJIOB (4-BEKTOD
AIIEKTPOMArHUTHOTO TIOJIS).
Tema 2.2. OcoOOEHHOCTH OIITHYECKOTO JUANa30Ha U CUTHAJIOB B
OTTHKE.
MeToapl TEOpUYN CUTHAIOB

3 Tewma 3.1. Monienu curHaios.
Tema 3.2 @eMTOCEKYHIHBIE UMITYJIbCBI U TPYAHOCTH TEOPHUHU
CUTHAJIOB

4 KBaHTOBBIE MO/IENTN ONITUYECKUX CUTHAJIOB




Tema 4.1. KBaHTOBOE N3MEHEHNE YHEPTUU CUTHAJIA BO BPEMEHH.
Teama 4.2. MruoBeHHast MOLUTHOCTb IIPY KBAHTOBOM OIIMCaHUU
CUTHaJa

Kitaccnueckoe mpuOIMmkeHne ONTHYECKUX CUTHAJIOB
5 Tema 5.1. Kimaccnueckass MrHOBEHHASI MOIITHOCTE
Tema 5.2. Kitaccuueckue kojebanus

[TpeoOpa3oBaHus ONTHYECKUX CUTHAIOB
6 Tema 6.1 Onrrudeckue JTUHEHHBIE CHCTEMBI.
Tema 6.2. PagnoonTrnyeckue aHAJIOTUN

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakKTHYECKUX 3aHATHI U UX TPYTOEMKOCTh IIPUBEICHBI B TAOJIHIIEC 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHs U UX TPYI0EMKOCTh

N3 Hux No
Tewmel DopMBbI o
Ne TpynoeMKoCTb, | MPAKTUYECKON | pasjaeiia
MPAKTUYCCKUX MPAKTUYCCKUX
/11 " " (gac) MOJATOTOBKH, | JHMCITHI
3aHATUHN 3aHATHHN
(dac) JINHBI
Cemectp 4
1 | Onrudyeckue cUTrHAIBI Cemunap 3 1
2 Monenu curHajio CemuHap 3
3 | demTOCEKYHIHbBIE Cemunap 2
MMITYJIbCBI
4 | KBaHTOBBIE Cemunap 2 2
IHEPreTUYECKHe
XapaKTEePUCTHKU
ONTHYECKUX CHTHAJIOB
5 | Knaccuueckoe CemuHap 2 3
pUOIHKeHNE
ONTHYECKUX CHTHAJIOB
6 | Ilepenaua ontuyeckux CemuHap 2 3
CHTHAJIOB Yepe3
ONTHYECKUE CUCTEMBI
Bcero 14

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTb TPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYIOEMKOCTb

W3 aux Ne
No T OEMKOCTD, | MpPaKTUUECKOH | pa3geiia
HaumenoBanue n1abopatopHbIx paboT pya > | TP pasit
n/m (uac) ITOATOTOBKH, | JHCIIHII
(gac) JIMHBI

Y4eOHbIM MJIaHOM He MPEaYyCMOTPEHO

Bcero

4.5. KypcoBoe mpoeKkTHpoBaHKEe/ BHITIOTHEHUE KypCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO




4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Bunasl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0IULE 7.

Tabauna 7 — Bunabl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 4,
Bua camocrositensHOM paboThI
yac yac
1 2 3
N3ydeHune TeOPETHYSCKOro MaTepraa
Y p P 100 100

nucuurinHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuetHo-rpaduueckue 3aganus (PI'3)

Brimonnaenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamnaee 3amanue (/13)

KonTponbubie pabotel 3a04HIKOB (KP3)

IToaroroBka K MpoOMeEXyTOYHOU 88 88
arrectanuu (I1A)

Bcero: 188 188

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHuUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YUYAIONINXCS IO TUCITUTUTHHE (MOTYITIO)
Y4eOHO-METOIUYEeCKUE MaTepHaIIbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIOUIMXCSl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX W3aHUN
[lepeueHb neyaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/IaHU MpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U DJICKTPOHHBIX YUEOHBIX H3TaHUH

KomnmuecTtBo 2K3eMILIsIpoB B
HIudp/
URL anpec bubnuorpaduueckas ccpuika OubmoTeKe
(KpoMe JIeKTPOHHBIX IK3EMILISIPOB)
[O 62 Ontryeckue ycTpoiicTBa B paHOTEXHHKE: YUeOHOE DO (2), I'C (52)
621.391] nocoOue st By3oB. M3n.2-e, mpepad. u nom./ Ilox pen.
B.H. YmakoBa, M.: Pagnorexnuka, 2009. -256 c.
[621.373 3 3senro O. [Mpunnumne! nazepos. M3a yetBeproe. M. 43 (1), @O (2),I'C (2), CO (3)
43] 2011.
535/ 1 74 Wudopmanmonnas onruka. YuedHoe nocodue/ per. 43 (3), @O (24)
H.H. Estuxues. U3zn. MOU. 2000.
535/ C 65 Copoxo JI.M. OcHOBEI rojorpapuu U KOTepEeHTHOM 43 (4), ©O (4)
ontuku. M.: Hayka. 1971.
621. 373/ 3- 3Bepes B.A. PaguoonTuka. M.: CoBeTckoe pajuo. 43 (3), @O (3)
43 1975.
535/1117 [Tammysuc A. Teopus cuctem u mpeoOpa3oBaHUi B 43 (1), @O (0)
ontuke. M.: Mup. 1971
7. TlepedyeHb HIEKTPOHHBIX 00pPa30BaATEIBLHBIX PECYPCOB
I/IH(I)OpMaI_II/IOHHO-TCHCKOMMYHHK&L[I/IOHHOﬁ CETHN «I/IHTepHCT»
[Iepeuenn JIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos MH(pOPMaLOHHO-
TCHCKOMMYHHK&HHOHHOﬁ CCTU ((I/IHTCpHCT», HCO6XO,Z[I/IMLIX i1 OCBOCHUA AHMCHUIIIIMHBI

npuBeieH B Tabuie 9.




Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTtu «HTepHEeT»

URL agpec HaumenoBanue

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenbp mporpaMMHOr0 o0OecHeueHus, HCIOIb3yEeMOTO MPH OCYLIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedyeHp UCIONB3yEeMOTro MPOrPaMMHOT0 obecrieueHus npejacrasieH B Taduuie 10.

Tabmuna 10— [lepeuens nporpaMmMHOro obecredeHus

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. IlepeucHb HMH()OPMAIMOHHO-CIIPABOYHBIX CHUCTEM,HCIT0JIb3YEMBIX npH
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb WCMONB3YEMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIPABOUHBIX CUCTEM

Ne i/t HanmenoBanue

He npenycmorpeno

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

Tabmuna 12 — CoctaB MaTepHalibHO-TEXHIUYECKON 6a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOIMMOCTH)
1 | JlekumnoHHas ayAUTOpPUS 51-06-03
MynbTUMeanitHas T€KUUOHHAS Ay AUTOPUS 51-06-03
3 | CnenuanusupoBanHas jadoparopus «AOY» C-32

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOH aTTeCTaIluu
10.1. CoctaB OIEHOYHBIX CPEACTBAJISI MPOBEIACHHS TMPOMEKYTOYHOW AaTTeCTalluu
00yJaromuXcsl 10 TUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB JJIsl MPOBEACHUSI MPOMEKYTOYHON aTTecTalluu

Bu mpomexyTo4HOM aTTecTaluuu [TepedeHb OIIEHOYHBIX CPEJICTB
JuddepeHpoBaHHbIi 3a4ET Crncoxk BOIpoCoB;
TecTsr;
3agaun.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIII OOYYaIOIMMHUCS TPUMEHSETCS] S-0ajulbHasi MIKajla OIEHKHA C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mIKama ~ MOXIYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA




HCITIOJIB30BaHHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM

I'VAIL

Tabmauna 14 —Kputepuu ouieHKH YpoBHS cHOPMHUPOBAHHOCTH KOMIETEHLIUN

OI1eHKa KOMITETEHIUN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEILHO M TPAMOTHO €r0 U3JIaraer;

— ONUPASACh HA 3HAHMS OCHOBHOM M JOIOJHMTEIIBHOW JIMTEpPATyphl,

COTJIMYHO» o
GaTeHO TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJOXKCHHS C MPAKTUICCKON
JIESITCIIbHOCTBIO HAIPABJICHHS;
— yMeJi0 000CHOBBIBAET U apI'YMEHTHPYET BBIJIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOJIBI U 000OIIEHMS;
— ¢BOOOJIHO BJIAJICET CHCTEMOM CIIELMATM3UPOBAHHBIX HOHSITUH.
— 00yJaroIuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, TPaMOTHO H
[0 CYIIEeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUSA OCHOBHOMU
JUTEPATYPHI,
CODOLLIO» — HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;
P — YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH JCSITEIbHOCTHIO
«3a4TEHOM
HaIPaBJICHUS;
— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— BIIAJICET CHCTEMOM CIIENHAIM3UPOBAHHBIX TOHATHIA.
— 00y4YaroIuiicsi yCBOWJI TOJBKO OCHOBHOHM MPOrPaMMHBIA MaTepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMUPAasCh Ha 3HAHUS TOJHKO OCHOBHOM
JTUTEPATYPHI,
— JIOTMYCKaeT HECYIECTBEHHBIC OMMOKN M HETOYHOCTH;
«yIOBJIETBOPUTEIIHHOY .
— WCIIBITBIBACT 3aTPYIHEHHS] B TMPAKTHUYECCKOM TPUMEHCHUU 3HAHUHN
«3a4TEHOM
HaIPaBJICHUS;
— cJ1ab0 apryMEHTHPYET HAyYHBIC MTOJIOKCHHUS,
— 3aTpyaHSACTCS B OPMYITUPOBAHUHN BBIBOJIOB M 00OOIIICHUI;
— YaCTHYHO BJIAJCET CHCTEMOM CIIENMAIN3UPOBAHHBIX HOHITHIA.
— oOyyarolmuiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana,
— JIOMyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  TPH
«HEYJOBIIETBOPUTEIIHHO ’
paccMOTpEeHHH MPo0JieM B KOHKPETHOM HalpaBlIeHUY;
«HE 3aYTCHO»

— UCTIBITHIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJOKCHHUS;
— He (OPMYIUPYET BHIBOJIOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocs (3agaun) Ais sK3aMeHa mpecTaBieHsl B Tabmauie 15.

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

Ne i/m [Tepeuens BompocoB (3aa4) AJsl IK3aMEHa Kon
WHANKATOpa
Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO
Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) nms 3adera / audd. 3agera
Kon

Ne i/t [Tepedens BompocoB (3ama4) 1yist 3adera / nudd. 3auera HHKATOPA
1 Wudopmanus u curiai. Bujbl 1 KaTeropuy CUTHaJIOB. [IK-2.B.2
2 CHrHai B OITHKE. T1IK-3.3.1
3 AHanuTHYEeCKHE CBOMCTBA CUTHAJIOB B KJIACCHUYSCKOM TIK-2.B.2

TEOPHH.




4 [TpeoOpaszoBanue Pypre B kiaccax Lium Lo IIK-3.3.1

5 Teopema [TapceBains [1K-2.B.2

6 CsaoticTBa ipeodpazoBanusi Pypwe. JIMHESHHOCTB. I1K-3.3.1

7 CgoiictBa ipeodpazoBanus Pypse. CreKTp CABUHYTOTO I1K-2.B.2
CUTHAJIA.

8 CgoiictBa ipeodpazoBanus Pypre. CooTHOIIEHUE I1K-3.3.1
HEOIpEEeIEHHOCTU

9 CgoiictBa ipeodpazoBanus Pypwe. Crekrp npousBoanoit u | [1K-2.B.2
MHTErpajia

10 CriexTp npou3BeicHUs ABYX (DYHKITHIA [IK-3.3.1

11 Teopema o cBepTKe I1K-2.B.2

12 OpTtoroHanbHbl€ Pa3JIoKEHUs [IK-3.3.1

13 CkanspHoe npou3BeieHne, HopMa PYHKITUU, PACCTOSHHUE [1K-2.B.2
MEKIY QYHKIHSIMU.

14 OpTOroHaNIbHOCTh (PYHKITUH I1K-3.3.1

15 O060061eHHbIH psig Dypbe [1K-2.B.2

16 TpUroHOMETPUYECKUI U SKCIOHEHIIMAIBHBINA psifbl Pypbe. [IK-3.3.1

17 Teopema Bunepa-ITanu u cBoiictBa criektpanbhbix Gynakuuid | [IK-2.B.2
(UMHUTHBIX CUTHAJIOB

18 Teopema boxHepa I1K-3.3.1

19 Teopema KotenpHHUKOBA JUUIsl BPEMEHHBIX (DYHKIUH [IK-2.B.2

20 AMITIUTY]a, MTHOBEHHAs YacTOTa U MTHOBEHHas (asa T11K-3.3.1
CUTHAJIA.

21 AHQJIMTUYECKHI CUTHAJ M €r0 CBOMCTBA [IK-2.B.2

22 DeMTOCEeKYH/IHBIH UMIYJIbC U He0OX0auMOcTh kBanToBoro | [1K-3.3.1
noJxoja

23 H3meHeHre YHepriy CUTHalla BO BpEMEHU IIPU KBAHTOBOM [IK-2.B.2
ONMCAHUU

24 MrHaoBeHHas MOIITHOCTh CUTHaJIa KBAHTOBOM OITMCAHUH T11K-3.3.1

25 ITepexoa K KJIaCCUYECKOW MIHOBEHHOW MOIIIHOCTH TIK-2.B.2

26 Ilepexon K KJIacCCHYECKOMY ONMCaHuUI0 curHaia. Pois I1IK-3.3.1
OpHUEHTAIMH CIIHHOB ()OTOHOB

27 M3meHeHue 3apsijia BO BpeMeHH npH BHentHeM ¢orodddekre | ITIK-2.B.2

28 Tok npu BHemHeM GoTo3ddexTe U ero ycpeaHeHue [1K-3.3.1

[lepeuenp TeM [ KypcOBOTO MNPOEKTUPOBAHUSA/BBIIIOJHEHUS KYypCOBOM pabOThI

MpeICTaBIeHbI B Ta0nuie 17.

Tabauna 17 — IlepeyeHb TeM Juisi KYpCOBOT'O MPOEKTHPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS

Ne n/mt .
KypcOBOH paboThI
Y4eOHBIM IJIAHOM HE IPEIYCMOTPEHO
Bonpocel mis mpoBeneHHS MPOMEXKYTOYHOH aTTeCTAallMd B BHIE TECTHPOBAHUS

npeJcTaBiIeHbI B Ta0nuie 18.




Ta6mmia 18 — [IpumepHsIii TepedeHb BONPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB Kon
MHAMKATOpa
1 CKOJIBKO MTEpEMEHHBIX HEOOXO0IUMO JIJIs TTOJTHOT'O OTTMCAHUS [IK-2.B.2
ONITUYECKOI'0 CUTHAJIA: OJIHA, JIBE, TPU, YETHIPE
2 OnTruyeckuii curHaj B O0IIeM cllydae: TMHAMHUYECKUN, CTATHYCCKUH, I1K-3.3.1
IPOCTPAHCTBEHHO-BPEMEHHOM, I (poBOi
3 Kaxkoit ¢pyHKIIMEH OMUCHIBACTCS ONTHYECKUN CUTHAJ TIPH CTPOTOM I1K-2.B.2
M0JIX0/I€: BEKTOPHOMU, CKAJISIPHOM, TEH30PHOM, DYHKIMEH BIUSHUS
Uro siBIIsIeTCsl apryMeHTOM (DYHKITUH, OTTUCHIBAIOIICH THHAMUYECKUI I1K-3.3.1
4 CUTHAJI: BpEMsl, IPOCTPaHCTBEHHBIE IEPEMEHHBIE, BPEMSI U
[IPOCTPAHCTBEHHBIE IEPEMEHHbIE
5 UYro sBNsETCA apryMEHTOM (DYHKIIMH, OMIMCHIBAIONIEH CTaTHYECKHI [IK-2.B.2
CUTHAJI: BpeMs, IPOCTPAaHCTBEHHbIE NTIEPEMEHHbIE, 00€ epeMEeHHbIE
6 CKOJIBKO HEOOXO0IUMO MEPEMEHHBIX JIJIS1 TTOJTHOT'O OTTUCAHUS I1K-3.3.1
IIPOCTPAHCTBEHHO-BPEMEHHOI'0 CUTHAJIA: OJIHA, JIBE, TPHU, YEThIpE
Teopust curHanoB SBISETCS MPUKIAJAHBIM Pa3IEIOM: TEOPUU [1IK-2.B.2
7 Qg QepeHInaNbHbIX YPaBHEHUH, TEOPUH HHTETPATIbHBIX YPaBHEHHIA,
(YHKIIMOHATILHOTO aHAJIN3a, BAPUALMOHHOTO UCUHUCIICHHS
Kakoe ¢usmnueckoe mose nepeHoCuT HHGHOPMAIHIO B OITUIECKOM IK-3.3.1
8 JMarna3oHe: AJIeKTPOMarHuTHOE, TPaBUTAIMOHHOE, aKyCTHUECKOE, BOJTHBI
BEPOATHOCTH
9 [IpeobpazoBanne Dyphe: HyHKIMOHAT, oniepaTop, MmaTpuia, pakropuan | I1K-2.B.2
[IpeobOpazoBanne Oypre yCTaHABIMBACT CBSI3b MEKIY: ABYMS [IK-3.3.1
10 KoJe0aHusIMU, KOJIeOaHHEM U €Tr0 CIIEKTPOM, MEXIY CIIEKTpaMu
KoJIeOaHUH, MEXTY KOPPEISIMOHHBIMU (DYHKIUSAMH KOJIeOaHMA
11 CBepTka HE yCTaHaBIMBAET CBSI3U MEXIy: KojeOaHHEM MU ero I1IK-2.B.2
CIEKTPOM, JIBYMsI CIEKTPaMH, ABYMs KOeOaHUsIMU, IBYMsl MaTpULIaMu
12 Kakoe onucanue ¢puznyeckux sSBIEHUN XapaKTEPHO VISl ONTHYECKOTO [IK-3.3.1
JMana3oHa: KJIacCCH4YeCKoe, KBAaHTOBOE, KJIaCCUYECKOE U KBAHTOBOE
13 UYro sBisieTcss KBAHTOM ONTUYECKOT0 U3JIy4eHUs: (POTOH, TPAaBUTOH, [IK-2.B.2
(hOHOH, ME30H
Kakoii ¢pyHKIMel onuchiBaeTcd U3MEHEHNE YHEPTUHU BO BPEMEHU [IK-3.3.1
14 ONTUYECKOTOU3ITYyUEHHS IIPU KJIACCUYECKOM OIMCAHHUM: CTYIIEHYATOM,
KYCOYHO-HEeTpepbIBHOU, nudpepeHmpyemoit, 06001eHHOM
Kakoilt gyHKIuel onuchiBaeTcsi U3MEHEHHE BO BPEMEHU SHEPTUu [IK-2.B.2
15 ONTUYECKOT0 U3JIyYEeHUs NP KBAaHTOBOM ONMCAHUU: KyCOUYHO-
IJIIKOM, CTyNeH4aToM, riaankoi,auddepeHuupyemoii?
16 | Kak Beipaxaercs oHeprus ¢orona: |E|?, |[H[?, |[EH]|, 00 ? IK-3.3.1
Kakoii anexkrpuueckuii 3apsn HeceT GoToH? [TonoxuTenbHbI, [IK-2.B.2
17 OTPHULATEIbHBIM,
(OTOH 2JIEKTPUUECKH HEUTpaJIeH
Kakue konebanus Bceraa KOTEPEeHTHBI: Oeblil CBET, Y3KOIOJIOCHBIE, T1IK-3.3.1
18 MOHOXpOMaTH4YeCKHe, IIUPPOBbIE
B pamkax kakoil MaTeMaTH4e€CKON JUCHUILUIMHBI a€KBATHO T1IK-2.B.2
19 ONMCHIBAIOTCS CUTHAJIBI: TEOPUH CITyYalHbIX (PYHKUNHN, TUHEHHOM
anreopsl, mudPepeHnaTbHON TeOMETPHH, AHATTUTUYECKON TEOMETPUHU
C KaKuMu CUTHaJIaMM CBSI3aHO MOHSTHE MPOCTPAHCTBEHHOMN YaCTOTBHI: [IK-3.3.1
20 TUHAMHYECKUMH, CTATHUYECKUMU, TUCKPETHBIMU, IIU(PPOBBIMH
21 Kakue xonebanus npencTaBUMbI B (GOpME aHATUTHYECKOTO CUTHANA: [IK-2.B.2




Y3KOMOJIOCHBIE, ITUPOKOIOIOCHBIE, 3BYKOBBIE, TU(PPOBBIE

22

Teopema boxHepa ycTaHABIMBAET CBA3b MEXAY: KOPPEISLUOHHON
(byHKIMEH 1 SHEPTeTUYECKUM CIIEKTPOM CTAIIMOHAPHOTO CIIy4aitHOTO
npolecca, KOppesiiMOHHON (YHKIHEH 1 SHEPreTUYECKUM CIIEKTPOM
HECTAIMOHAPHOT'0 CIY4YailHOro Mpouecca, KOppensiMOHHON (pyHKIueH
Y DHEPreTUYECKUM CIIEKTPOM JAETEPMUHUPOBAHHOW MHTEIPUPYEMOMN
(GYHKLIMHU, KOPPETALMOHHON (YyHKIMEH U 3HEPreTUYECKUM CIEKTPOM
SProJUYeCcKOro Ciay4amHoro mpouecca

IK-3.3.1

23

Teopema Bunepa-XuHuMHA yCTaHABINUBACT CBSA3b MEXKIY:
KOPPEJSIIIMOHHON (PYHKIIMEH U YHEPTETHUECKUM CIIEKTPOM
CTAallMOHAPHOTO CIyYaifHOTO Mpolecca, KOpPeIsUOHHONW QyHKIMEH 1
JHEPreTUYECKUM CIIEKTPOM HECTALMOHAPHOTO CIy4YalHOro Ipouecca,
KOPPEISIUOHHON (YHKIMEH U SHEPTeTUUYECKUM CIIEKTPOM
JI€TEPMUHUPOBAHHON MHTErpupyeMoi (QyHKIMH, KOPPEIIUOHHON
(GyHKLIMEH ¥ SHEepreTUYECKUM CIEKTPOM 3ProMUYECKOro ClIydyaifHOro
npouecca

[IK-2.B.2

24

HcxonHoe onucanue Cliy4aitHOro rmpoiiecca (CUrHaina) JaeTcsi: OJJHOM
peanu3anuei, KOHeYHbIM KOJIMYECTBOM peasin3aluii, 0ECKOHEUHbIM
CUYETHBIM MHOXXECTBOM pean3alnuii, 06CKOHEUHBIM KOHTUHYaAJIbHBIM
MHO>KECTBOM pean3aliuii.

[IK-3.3.1

25

Yrto sBnseTcs MaTCpHUaJIbHbIM, (1)I/I3I/I‘IGCKI/IM, HOCHUTCIIEM
I/IH(1)OpMaI_II/II/IZ CHUI'HAJI, I/IH(bOpMaI_[I/IH, CBCACHUA, IPCACTABJICHUA

[IK-2.B.2

26

Kakwe curaansl MPUMCHAIOTCA JJIA OITHYECKOH CBS3H: CTaTH4YCCKHUC,
JAUHAMHUYCCKUEC, ITPOCTPAHCTBCHHO-BPCMCHHBIC

[IK-3.3.1

27

Kakue 31eMeHThl ONITHYECKUX CUCTEM TPEOYIOT KBaHTOBOE
npeJcTaBiIeHNne CUrHaia: (OTONPUEMHHUKH, JIMH3bI, CIIOU CBOOOTHOTO
IPOCTPAHCTBA, TPAHCHIAPAHTHI.

[IK-2.B.2

28

Jlnst omucaHusi KAaKUX CUTHAJIOB HE TPEOYIOTCS MHOTOMEpHBIE
npeoOpazoBanusi ypre: MPOCTPAHCTBEHHO-BPEMEHHBIX,
JTUHAMHUYECKHUX, CTATUYECKUX, IIUPPOBBIX

[IK-3.3.1

29

Ha xakne KOMIOHEHTBI ONITUYECKOTO MO pearupyroT
¢oronpuemnuku: H, E, Eu H coBmectHo?

[IK-2.B.2

30

Yro He sIBIISETCS XapaKTEPUCTUKON (POTOHA: SHEPTHsI, UMITYJIbC,
AIIEKTPUYECKUI TOK, CIIMH

[IK-3.3.1

31

Yto XapaKTCpPpU3yeT CIIMH (I)OTOHaZ OHEPIruro, UMITYJIbC, CKOPOCTbh,
ABY3HAYHOCTDb IMOBCACHUA, HCOAHO3HAYHOCTh IMOBCACHUS

[IK-2.B.2

32

Kakass QyHKIMs XapakTepusyeT paclpelielieHHe SHEpPruu B CIEKTpe
CUTHAJIa:KOMIUIEKCHBIA CHEKTP, SHEPreTUYEeCKUIl CHEeKTp, (PyHKIUs
KOppensiuy, (QyHKIHS HEOIpe1elIEHHOCTH

[IK-3.3.1

33

Yro takoe HoTorPPeKT: UCITyCKaHUE IIEKTPOHOB PACKATICHHBIM
KaTO/I0M, HCITyCKaHUE JIEKTPOHOB BELIECTBOM IIPH MOIJIOIIEHUN UM
KBAaHTOB CBETA, JBWKEHHUE 3JIEKTPOHOB O] JEMCTBUEM BHEIIHETO
AEKTPUYECKOTO OIS, TMHATPOHHBIN 3 deKT

[IK-2.B.2

34

Kakoli ¢yHKIMeln onuchiBaeTcss MTHOBEHHAsE MOIIHOCTh ONTHYECKOTO
CUTHaJIa MPUETO TOYHOM, KBAaHTOBOM, ONMCAHNH: AHATUTHYECKOU,

[IK-3.3.1




KYCOYHO-HEMPEPHIBHOM MOCIIEIOBATEIILHOCTIO O — PYHKIIHIA,
CTYIIEHYATOU

Kaxkoit ¢yHKIIMEH OnMUChIBAE€TCS MIHOBEHHAss MOITHOCTh ontuyeckoro | [1K-2.B.2
35 CHUTHAJIa MPUETO KIACCHYECKOM ONUcaHuu: nuddepeHupyeMon,
KYCOYHO-HEIPEPHIBHOM, MTOCIEIOBATEIILHOCTBIO O — PYHKITUH,

CTYIIEHYATOU

Kaxoit pyHkmueit onuceiBaeTCsl U3MEHEHHUE SHEPTHUH ONTHYECKOTO I1K-3.3.1
CUTHAJIa BOBPEMEHHM MPU €ro TOYHOM, KBAaHTOBOM, OIMCAHUH:
muddepeHIpyeMoi, KyCOUYHO-HEIIPEPHIBHOM; MOCIEI0BATEIbHOCTHIO

36

0 — QyHKIHHA, CTyTICHYaTON

Kakoii ¢yHkuueil onucsiBaeTcss U3MEHEHUE YHEPTUU ONTHYECKOTO [IK-2.B.2
37 CUTHaJIa BOBPEMEHH IIPU €ro KJIACCHYECKOM ONHCAHUMU:
T pepeHpyeMoii, KyCOUHO-HENPEPHIBHOM; MTOCIIEI0BATEIILHOCTHIO

0 — GYHKIMH, CTyIeHYaToH

Yro cBI3BIBAaE€T KBAHTOBOE M KIIACCHYECKOE omucaHue omrmdeckoro | [1K-3.3.1
CUTHAJIA:IIPHHIIMIT HEOIpeaeIeHHOCTH ['eii3enOepra, MpHUHIIMIT
NPUYMHHOCTH, MPHUHIUI COOTBETCTBUS bopa, MPUHIIMT MaKCUMyMa
MOTYJIs

38

Yewm siBiisieTcst POTOH: 3JIEMEHTAPHOM YacTHUIIEH, YaCThIO aToMa, [IK-2.B.2

39

YaCTbIO MOJICKYJIbI, HaCTbIO TBEPAOT'O TCJIa

Kaxkoe siBjeHue ucnosb3yercs Ipyu perucTpaluyi ONTUYECKUX [IK-3.3.1
40 CUTHAJIOB: HHTepdepeHuus, tuppakuus, aucnepcus Gpa3oBoit
ckopocTH, HoTodPheKT

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUITHHE OOYYAIOIIUXCS 3209HOU (hOPMBI
oOydeHus1, IpeacTaBieHbl B Ta0muie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeyeHb KOHTPOJIBHBIX PabOT

10.4. Meroguueckue  Marepuaibl,  ONPEACHSAIONIMEe  TPOIEIyphl  OICHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX J3Tambl (OpMUPOBAHMS KOMIIETEHLMH, COJepKarcs B
JOKaJbHBIX HOpMaTUBHBIX akrtax [VYAIIL, pernmamMeHTHUpyOIHUX TMOPSAOK U INPOUEAYPY
IPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBAaEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00ydaromuxcs
I'VAIL

11. Meroauveckue yKa3aHus A 00YUYaIOIIUXCs 0 OCBOCHUIO JUCITUTUTHHBI
(Huoice npueoosamcs pekomeHoayuu no cocmasiieHuto 0aHHo20 pasoeia)

11.1. MeTtoauueckne yKa3zaHUs [N OOYYArOMIMXCS IO OCBOCHHMIO JICKIIMOHHOTO
MaTepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE HW3JIOKEHHWE ydeOHOro marepuana. Ha3HadyeHuWe COBPEMEHHOH JICKIIUU B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIMX
JOCTHIKEHUI HaydYHOW MBICTU. B yueOHOM mpoliecce JEeKIUsl BBIMONHIET METOIAOJOTHYECKYIO,
OpPTaHHW3AIMOHHYI0 U WHPOPMAITMOHHYIO (QyHKIMU. JIKIHs pacKphiBaeT MOHATHHHBIN ammapat




KOHKpPETHOH o0jacTu 3HaHUA, €€ MpoOJeMbl, AaeT LEeIbHOE MPEJCTaBICHHE O NUCLUIUIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCIUTLTTHAMH.

[InaHupyemble pe3yiabTaThl IPU OCBOSHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHUMOCBA3AHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONpPEEAETCs 1IEJIE€BOM YCTAHOBKOM K Ka)/10i KOHKPETHOH TEME;

— TIOJy4Y€HUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaTENIEM;

— pa3BuTHEe MNpOo(ecCHOHATBHO-/IEIOBBIX  KAauyecTB, JIOOBU K  NpeaMeTy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIIICHHS.

— TIOSIBJICHHUE HEOOXOAMMOT0 HHTEpeca, HEOOXOIUMOTO JIJIsi CAMOCTOSITEIILHON paOoThI,

— TIONyYeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAYKU U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHsSI HA OJIMKaMIINe TOIbL;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TIJIaBHbIE MBICIU U
MOJIOKEHUS, TPHUXOAUTh K KOHKPETHBIM BBIBOJIAM, TOBTOPSATH HMX B  Pa3JIMYHBIX
(bopMyITUPOBKax);

— TOJy4YeHHUE TOYHOI'O MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHATHUH.

JleKIMOHHBI ~ MaTepuad MOXKET CONPOBOXKAATHCS JEMOHCTpaluell ClalgoB U
UCIIOJIb30BAaHUEM pa3JlaTOYHOrO MaTepuaja MpH IPOBEICHUU KOPOTKUX JHCKycCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTAETbHBIX TEMATUK 10 JUCLHUTIIHHE.

11.2. Metoauueckue yKa3aHust JUisi 00y4aroMXcs 10 yYacTHIO B CEMUHapax

OCHOBHOU TENBIO JIJIsT 00YYAIOMIETOCs SIBISICTCS CUCTEMaTH3aIusl 1 0000IIeHne 3HaHUH
Mo wu3yyaeMou Teme, pasaeny, (QopMHUpOBaHHUE YMEHHUs paboTaTh C JOIMOJHUTEIbHBIMU
UCTOYHUKAMU HH(OPMAIMK, COIMOCTABIATh M CPABHUBATH TOYKH 3PCHHS, KOHCIICKTHPOBATH
MPOYUTAHHOE, BBICKA3bIBATh CBOIO TOYKY 3pEHUS M T.I. B COOTBETCTBUU C Beayllen
TUAAKTHYECKON WENbI0 COJEpKAaHUEM CEMHHAPCKHUX 3aHATUN SIBISIOTCA Y3JI0BblE, Haunbolee
TPYIHbIC JUIsI TIOHUMaHUS W YCBOEHHUS TEMBbI, pa3ienbl MucuuruinHbl. Crienudukoi gaHHOM
(dbopMBbI 3aHATHH ABISETCS COBMECTHas paboTa MpernojaBaTelis 1 00ydaromerocs: HaJ peleHueM
[IOCTaBJIEHHOW MpoOJeMbl, a HOMCK BEPHOI'O OTBETa CTPOMUTCS HAa OCHOBE YEperOBaHUS
WHIUBUAYAIbHON U KOJUIEKTUBHON AESITEIbHOCTH.

[Ipy mMOArOTOBKE K CEMHUHApPCKOMY 3aHATHIO 1O TEME MPOCIYIIAHHOW JEeKIUU
HEOOXOJUMO O3HAKOMUTBCS C TUJIAHOM €ro TMPOBENEHHUs, C JHUTEepaTypod W HAyYHBIMU
nyOaMKausAMU 10 TEME CEMUHApa.

TpeboBaHus K MPOBEICHUIO CEMUHAPOB

Obs3amenvHo 015 3an0IHEeHUs NPenooasamenem

11.3. Meroanueckue ykazaHHs Uil OOYYarOIIUXCS IO TPOXOXKICHHUIO TPAKTHUYECKUX
3aHATUH (eciu npedycmompeno yueoHviM NIAHOM NO OAHHOU OUCYUNTUHE)

[IpakTHueckoe 3aHATHE SBISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTro
npoliecca, 3aKIroyvaroniascs B BBITOJHEHUN 00y4aloLUIMMHUCS 10T pYKOBOJICTBOM ITpeToiaBaTelis
KOMIUIEKCa Y4eOHBIX 3aJaHuil C LENbI0 YCBOEHHUS HAyYHO-TEOPETHYECKHX OCHOB YyueOHOM
JUCLUIUIMHBL, TpUOOpETEeHNs] yMEHUH U HaBBIKOB, OIbITa TBOPUECKOM NEeSTETbHOCTH.

[enbro npakTUYECKOro 3aHATHS ISl 00y4aroIIerocs SBJSETCS MPUBUTHE 00YyUarOIIMMCS
YMEHMM U HaBBIKOB MPAKTUYECKON JEATEIBHOCTH 110 U3y4aeMOW JUCLIUILINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUHU O0YUYaAIOLIUMCS IPAKTUUECKUX 3aHATHIL:

— 3aKperuieHue, yriayOsieHue, paclldpeHHe M JAeTalu3alus 3HAHUW TNpU pelieHUuU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABATEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOJIAMH M METOJUKAMH M3Y4YeHUs KOHKPETHOM yueOHOM
JUCIUIINHBI,

— BBIpabOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TOJYYEHHBIX 3HAHUU JUIs
BBITIOJIHEHMS 3a/1aHUM;



— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIGKTMBHOM M MHIMBHIYaJbHOH (GopMm
o0ydeHusl.

TpeOGoBaHust K TPOBEICHUIO TPAKTUYCCKUX 3aHITUM
Obsi3amenvHo 0151 3anoNHeHUs. npenodasamenem

11.4. Meroauyeckue yKa3aHUs IJIs1 OOYYaIOIIMXCS IO BBITOJHEHHUIO J1AOOPATOPHBIX
paboT (eciu npedycmompeHro yuedHbim NIaHOM N0 OAHHOU OUCYUNTUHE)

B xone BeimonHeHus m1abopaToOpHbIX padOT oOydamImuics JOHKEH YIiayOuTh H
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAUOHHON XapaKTEPUCTHUKON 00yyaromerocs.
Brimonnenue mabopaTopHbIX pabOT COCTOUT U3 AKCIEPUMEHTATbHO-TIPAKTHYECKOH, pacdyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIPUATHIA.

Brimonnenue 51a00paTopHBIX pabOT OO0yYaromMMCs SBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS JUCIUIUIMHBI, ONpEeNeisieMOoll Y4eOHBbIM IUIAaHOM, M OTHOCUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 33a4 00y4aroIerocs:

— TpuOOpeTeHWE HAaBBIKOB WCCIEAOBAHUS IMPOIECCOB, SBICHUH U OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBI,

— 3aKperuieHHe, Pa3BUTHE M JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, MOJYyYEHHBIX Ha
JICKITUSX;

— TIOJy4YeHHWE HOBOM MH(OPMAIIMH 110 H3y4aeMOW JUCIUILINHE;

— TpUOOpEeTeHWE  HABBIKOB  CAMOCTOATEIBHOW  paboThl ¢ 1a00paTOpHBIM
o0opyaoBaHHEM U pUOOpamu.

3amanue v TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT
Obs3amenvho 0151 3anoIHeHUs npenoodasamesnem

Crpykrypa ¥ popMa oTyera 0 1adopaTopHON padbore
Obsi3amenvHo 0151 3anoIHeHUs NPenoodasamenem

TpeboBanust K 0hOPMIIEHHIO OTYETA O JIAOOPATOPHOM paboTe
Obs3amenvHo 015 3anoIHeHUs npenoodasamenem

11.5. Meroauyeckue ykazaHus JUisi OOYyYarOUmIUXCS MO0 TMPOXOXKACHUIO KypCOBOTO
IPOEKTHPOBAHUS/BBINOIHEHUST KYPCOBOM paboThl (eciu npedycmompeno yueOnviM HAAHOM NO
O0auHOU oucyuniuHe)

KypcoBoit mpoekT/ paboTa IpoBOAUTCS € LENbI0 (OPMUPOBAHUS y O0YHAIOIIUXCS OMbITA
KOMIIIEKCHOTO PEIICHUsI KOHKPETHBIX 33124 MPO(ECCHOHATBHOM e TeTbHOCTH.

KypcoBoit npoekt/ paboTa mo3BossieT o0yyaromemMycs:

CTpyKTypa MOsSCHUTENILHOU 3aHCKU KYPCOBOTO MPOEKTa/ pabOTHI
Obs3amenvHo 015 3an0IHeHUs NPenooasamenem

TpeGoBanus kK 0QOPMIIEHHIO MOSICHATEIBHON 3aUCKH KYPCOBOTO MTPOEKTa/ PabOTHI
Obs3amenvHo 015 3anoIHeHUs npenoodasamesnem

11.6. MeToauueckue yKa3aHHs ISl OOYYArOIIUXCS 0 TIPOXOKACHUIO CaMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENBHON padOThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy MO
33JJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIoaaBaresis, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.



Jlnst oOydvaronuxcst Mo 3a04HOM ¢dopMe OOy4eHHS, CaMOCTOSATENbHas paboTa MOXKET
BKIIIOYATh B ce0s KOHTPOIBHYIO paboTy.

B mporecce BBIMONHEHHUST CaMOCTOSTENIBLHONW paboThI, y oOydvaromerocs (GopMUpyercs
nenecooOpasHoe ImIaHupoBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM TPUOOPETACMbIX 3HAHUN, OOCCIICYMBACT BBICOKHMA
YPOBEHb YCIIEBAEMOCTH B TMEPHOJ OOYYCHHS, IMOMOTAaeT TOJYyYUTh HABBIKA TIOBBIIICHUS
poeCCHOHATBLHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENIbHYIO  paboTy
00yYarOIIUX CSSBIISIOTCS:

—  y4e0HO-METOJINYECKUN MaTepHall 10 TUCIUILIHHE;

—  METOJMYECKHE YKa3aHHS 10 BHIMOTHCHUIO KOHTPOJIBHBIX Pa0bOoT (i1 00yJaroImuxcs
10 3a049HOU (popme oOydeHHS).

11.7. Metoauueckre yKa3aHus [UIsl OOYYarOHMIMXCS IO MPOXOXKICHHUIO TEKYILEro
KOHTPOJIS YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAaEMOCTH IpeAycMaTpUBAaeT KOHTPOJb KauyecTBa 3HAHUI
00yyJaroumxcs, OCyIeCTBISIEMOTr0 B TEUEHHE CEMECTpa C IIeJIbI0 OILICHUBAHUS XO/a OCBOCHUS
JTUCIUTUIAHBI.

11.8. Meroauueckue yka3zaHus Uil OOYYaroIUXCs MO MPOXOXKAECHUIO NMPOMEXYTOUHOMH
aTTECTaLUU.

IIpomexxyTounass  arrectanust  OoOyyarOIIMXCsl  IpeJyCMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opMa OLEHKM 3HaHMH, MOJyYeHHbIX OOydaroulMMcs B Ipolecce
U3yYeHHs BCEW NMCUMIUIMHBI WK €€ YacTH, HAaBBIKOB CAMOCTOSITENILHOU PabOThI, CHOCOOHOCTH
OPUMEHATh MX JJIS PElIeHUs NPAaKTUYEeCKUX 3aj4ad. DK3aMeH, KaK IpaBUiO, MPOBOJMUTCA B
Nepuoj, SK3aMEHAIlMOHHOW CECCHMM U 3aBEpILUAeTCsl aTTECTAllMOHHOM OLEHKON «OTIMYHOM,
«XOpOLIO», «YAOBIETBOPUTEIILHOY, «HEYI0BIETBOPUTEIHHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUM, MMOJyYEHHBIX OOyYaIOUIMMCS B XOJIe U3yUCHHS
y4eOHOM MCUUIUIMHBI B LIEJIOM UJIU IPOMEXYTOUHas (110 OKOHYaHUM CEMECTpPA) OLIEHKA 3HAHUN
00yyaromuMcsl 0 OT/AENbHBIM pa3jiesiaM AMCLUUIUIMHBI ¢ aTTECTAllMOHHOM OLIEHKOM «3a4TeHO0»
WIN «HE 3a4TEHO».

— aud@epeHunupoBaHHbIl 3auyeT — 3T0 ¢GopMa OLEHKHM 3HAHWH, IOJyYEHHBIX
00yyaromuMcs pu U3YYEHUHU JTUCIHMITIIMHBIL, IPU BBIMOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYYHO-UCCIEA0BATEIBCKUX paOOT U MPOXOKIEHUHU IMPAKTUK C aTTECTAIIMOHHOM OI[EHKOM
«OTJIIMYHO», «XOPOILIO0», «yIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHON.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




