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1. IEJIM ¥ 3AJJAYN OCBOEHUS U CIIATIIAHBI

1.1.1leqb ocBOGHMS AMCHUILNIMHBI.OCBOCHHE NMPO(ECCHOHAIBHBIX KOMIETEHIUH, MOATOTOBKA K
IPOEKTHON MHAYYHO-UCCIIEI0BATEIBCKON MPO(ECCHOHANBHON e TEIbHOCTH.

1.2. 3apa4u ocBOCHUSA IMCHUILIHHBI (MOYJIfA):

— aHaJM3 HAYYHO-TEXHUYECKOH MH(OpMAIIK, OTE€YECTBEHHOTO U 3apy0eKHOT0 OIbITa IO TEMATUKE
HCCIIEI0BaHMS;

— y4acTHe B IUIAHMPOBAaHUHM U NPOBEIECHUHM SKCIEPUMEHTOB IO 33aJaHHON MeToauKe, oO0paboTka
pe3yabTaTOB C IMPUMEHEHHUEM COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJIOTUH M TEXHUYECKHX
CPEACTB;

— IOJArOTOBKA M COCTaBJICHHME OTYETOB, 0030poB, pedeparoB U JOKIAJ0B Ha HAYYHBIX
KOH(EpEeHIMIX U CEMHHApax.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

VYuebHasg aucuuiuinHa «®usndeckas W KBaHTOBas ONTHMKa» BKIIOYEHAa B IIepeUeHb
IMCUWIUIMH BapUaTUBHOW 4YacTH (popMHpyeMOW ydaCTHHKaMu OOpa30BaTENIbHBIX OTHOIICHHN),
omnpenensaonmii HanpasieHHocTs Ol JlucuuiuinHa peaausyercsi B COOTBETCTBUU ¢ TPEOOBaHUSIMU
®I'0C, OI1 BO u VII.

Jucuunnuza Oazupyercs Ha [ (913% (0011104 JTUCIUILTAHAX «Matemartuka,
«duddepennmansasie ypaBHeHUA», «DU3UKaY.

JucnurumHa «®u3nyeckass U KBAaHTOBas ONTHKA » SIBJISETCS OCHOBOIIOJIATAIONICH ISt
HU3YUCHUSA CICAYIOIUX AUCHUILINHI ((OHTOBHGKTPOHHI)IG 1 KBAHTOBBIC HpI/I60pBI u YCTpOﬁCTBa)),
«MeTpoJIoTHsl B ONTHYECKUX TEIIEKOMMYHHKAIIMOHHBIX CUCTeMaxy», «ONTHYECKUE HANPABIISIOIINAE
CpenbI».

3. KOMIIETEHIIMH OBYYAIOIIEI'OCA, @OPMHUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JMCIIAITJIMHBI

3.1. Ilponecc u3yuyeHus: AUCHMILIMHBI (MOAYJIs) HallpaBieH Ha (OPMUPOBAHUE AIEMEHTOB
cnenyomeid npodeccronanbHoil komnerennuu B coorBerctBun ¢ OINOIT BO mo nampaBieHuio
11.03.02 «MH(poKOMMYHHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U»:

I[NKC-11 Cnocoben cobupats, 00padbaTeiBaTh, aHATU3UPOBATh U CUCTEMATU3UPOBATh HAYYHO-
TEXHUYECKYI0 MH(GOpPMAIUIO MO0 TeME HCCIeI0BaHUN, BBIOMPATh METOJUKU U CpPEACTBA pEIleHUs
3a1a4.

®opmupoBaHuE YKa3aHHOW KOMIIETEHIIMH pa3MeIlieHo B Tadmuie 1.
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Tabnuma 1 — ®opmupoBaHUE KOMIIETEHIIUN JUCIUTUTHHAMHA

HaunmeHnoBanne
JMCIUTUIHH,
(dbopMupyrOLIIX
KOMIICTCHIIHIO
COBMECTHO

CemecTpsl GOPMHUPOBAHUS TUCITHIUTHHEL

IIKC-11

Beseoenue
cneyuanbHoCms

Duszuueckas
KEAHMOBAs ONMUKA.

Texnonozuueckas
(npoxmuo-
MEXHON02UHeCKAasl)
NPaKmuKa.

Hayuno-
uccnedosamenbeKas
paboma.

Buinonnenue u sawyuma

BKP.




3.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB oﬁyqem/m Mo TMCHUIIJIMHE, COOTHECCHHBIX C IVIAHUPYEMBIMH peE3yJibTaTaMHd OCBOCHUA OIL

Ta6Jmua 2- HepequL IJIAaHUPYEMBIX PE3YJIbTATOB o6yquI/151 Mo JUCHUIINIMHE, COOTHCCCHHBIX C INIAHUPYCEMBIMU PE3YJIbTaTaAMH OCBOCHUS

Koa n HaumeHoBaHue

OueHoOYHBIE CPeICTBA

Kox n HammeHoBanue HHIHKATOPA .
KOMITETeHIHH 0CTILKEHISE Ilnanupyemble pe3yJbTaTbl 00yYeHHs 0 AUCHHUILINHE Texkyuiero IIpomeskyTOUYHOM
KOMIICTeHIH KOHTPOJIS ATTecTammun
[MKC-11. Cnocoben | UTIKC-11.1 Paboraer ¢ | 3HaTh: Bomnpocsr st | Bormpocsr TUTSE
cobupaTth, 00padaThIBaTh, | Pa3THYHBIMU - pa3IuvHbIe YCTHOTO YCTHOTO OMpoca o
aHAIM3UPOBATH U | “HGOPMAITHOHHBIMU UH(POPMAIUOHHBIC cobeceoBaHusl 1O | 0a30BBIM CTPYKTYpaM
CUCTEMATHU3UPOBATH CUCTEMAMHU H 6a33,MI/I CUCTCMBI, I/IH(bOpMaI_[I/IOHHI)IM OIITHYCCKHUX
HAYYHO-TEXHUYECKYIO JTAaHHBIX. coJiepKaIme cucTeMam. JJIEMEHTOB
HHPOPMALIMIO TIO TEeMe CBe/IeHUS 00 y3nax T1a00paTOPHBIX
WCCIICIOBaHHH, BEIOMPATH omokax BOJIC u pabor.
METOIAWKH ¥  CpeAcTBa 0a3bl JTAaHHBIX
peleHns 3aaadq. ONITHYECKUX
JJIEMEHTOB.
WIIKC-11.2. Baaners: Bomnpockr nns | Bompocst JUTSL
OO6pabaTsiBaeT - 00paboTKOil | ycTHOTO MMMCBMEHHOTO OTIpOCca
HHPOPMALIHIO c nHpOpPMALTH ¢ | cobecenoBaHusl TO | U OTYETHI 1o
HCIIOJIb30BaHHEM HCIIOJIb30BaHUEM MaTeMaTHYECKUM J1a00paTOPHBIM
COBPEMEHHBIX porpamMm MOIEIISIM paboram.
TEXHUYCCKUX CPEICTB. MOACIUPOBAHUA OIITHYCCKUX
ONTUYECKUX YCTPOMCTB B
YCTPOMHCTB . obbeme
J1a00PaTOPHBIX
pa0or.
UIIKC-11.3. YMerh: Bomnpocsr st | Bonpocsr IS
Ocymectiser  cOop, - OCYILIECTBIISATh YCTHOTO MUCBMEHHOT'O OTYeTa
00paboTKy, aHaMU3 W coop, 00paboTKy, cobeceoBaHusT 1O | TO 3a/1aHHOM
CHCTEMaTH3aLUIO aHan3 u 3aJaHHOM TeMaTHWKe | TeMaTHKe
Hay4YHO-TEXHUYECKON CHUCTEMATHU3AIAIO HUCCIEIOBAHUM. HUCCIIEIOBAHUMN.




HHPOPMAIMU TIO TeMe

Hay4YHO-TEXHUYECKOMN

UCCIIEZIOBaHUH. nH(popMaIMM Kak II0

OTAEIbHBIM

KOMITOHCHTaM, TaK H

B LEeJIOM o

ONTHYECKUM

cucreMaMm o

3aaHHON  TeMaTHKe

HCCIICIOBAaHUM.
[MKC-11. Cnocob6en | MTTKC-11.4. Beibupaet YMmern: Bomnpocsr st | Bormpocsr TUTSE
cobuparb, 00pabaTbIBaTh, | METOIUKH M CPEICTBA BBIOMPATh METOJUKH YCTHOTO MIHUCBMEHHOI'0 OIpoca
aHAIM3UPOBATH U | pemeHus pacdera ONTHYECKHX cobecenoBaHNs MO | 0A30BBIX MOJOXKEHHI
CHCTEMaTH3HPOBaTh MIOCTaBJICHHBIX 3a/1ad. 3JIEMEHTOB " METO/aM pacdeTa KBaHTOBOH  ONTHKH,
HayYHO-TEXHHUYECKYIO CpeAcTBa perieHus (B ONITHYECKUX UCTIONB3YEMbIX  JUIA
uHGOpMALMIO 1O  TeMe TOM qucie 3JIEMEHTOB B | pacueTa ONTHYECKUX
UCCIIEZIOBaHNH, BBIOMpATH COCTaBJICHHE obbeme JJIEMEHTOB.
METOIMKH W  CpPEACTBa porpamMm Ha J1a00PaTOPHBIX
peuieHus 3aaay. ANTOPUTMUYECKUX paoor.

SI3BIKAX) s

BBITIOJTHEHHS

IIOCTaBJICHHBIX 3a1a4.




4. CTPYKTYPA U COAEP)KAHUE JUCIIUIIJIMHbI

4.1. Pacnipenesienne TPyA0EMKOCTH IMCHUIJIMHBI 110 BUIaM padoT Mo ceMecTpam

OO6mas TpyAoE€MKOCTh AUCLUUIUIMHBI cocTaBisier 4 3au.en. 144 wgaca, pacnpexneneHue
9acoB MO BUIaM paboT U ceMecTpaM IpeACTaBICHO B Tabauie 3.

Tabnuma 3 — Pacnipeaenenue Tpy10EMKOCTH JUCITUIUIMHBI 110 BUJaM paboT 1Mo ceMecTpam

TpynoémkocTn B yac
Buj yue6Hoii pa6oThbI Bcero B 1.4. o cemectpam
yac. 5 cent
@opmMaT U3yyeHHUs JUCHUTLIMHBI OYHast
OO0mas TpyAI0EMKOCTb JUCHUIUIMHBI IO Y4eOHOMY IJIaHy 144 144
1. KontakTHas pa6ora: 72 72
1.1.AynuTopHasi paboTa,B TOM YHCJIE: 68 68
3aHATHUSA JeKIHOHHOTO THa (J]) 34 34
3aHsTUs ceMuHapckoro tuna (I13-cemuHapel, IpaxT. 3aHATHS U 1) 17 17
nabopartopubie paboTsl (JIP) 17 17
1.2.BHeayaiuTopHas, B TOM YHcJe 4 4
KkypcoBas pabota (mpoekt) (KP/KII) (koHCcynbTanus, 3amuTa)
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIUU T10 TUCIUTUTAHE 4 4
KOHTaKTHas paboTa Ha npomexyrouHoM KoHTpoJe (KPA)
2. CamocTrosiTesabHast padora (CPC) 72 72
pedepat/scce (MOAroTOBKA)
pacuérHo-rpapuyeckas padora (PI'P) (moaroroska)
KOHTpOJIbHAs paboTa
kypcoBas pabota/mpoekt (KP/KII) (moaroroska)
CaMOCTOSITEITLHOE U3yueHHE paszienos, CaMOTIOATOTOBKA
(mpopa0oTka M MOBTOPEHHUE JIEKIIMOHHOIO MaTepuana M MaTepuana) 79 79
y4eOHUKOB M y4eOHBIX MOCOOMI, MOATrOTOBKAa K J1a0OpaTOPHBIM U
MIPAKTUYECKUM 3aHSATHUSIM, KOJJIOKBUYM U T.1I.)
IToaroToBka K 3a4eTy ¢ OIEHKON




4.2. Conepxanue JMCHMILIMHBI, CTPYKTYPHUPOBaHHOE 110 TeMaM

Tabnuna 4 —CoaepxaHue TUCITUIUIMHBI, CTPYKTYPUPOBAHHOE 110 TEMaM

IInanupyemsie Bunnl yue6Hoii padoTsl (dac)
(KOHTpOJIMpYyeMble) KoHTakTHas pa6oTa s 5 HanMenopamue HanmeHoBanue
pe3yJibTaThl A ] pa3paGoTaHHOI0
5 X HCIO0JIb3YeMbIX AKTHBHBIX
ocsoenns: koa YK; 5 g = DJIeKTPOHHOTO
HaumeHnoBaHue pa3aesioB, TeM =g 54 o & Bux CPC M HUHTEPAKTUBHBLIX
OIIK; 1K u = S =z |F g 3¢e¢e Kypca
= S ok |EofSe&S8E 00pa3oBaTelbHbIX
HHAUKATOPbI = 2azo |[EEgF 2 235 . (TpyaoeMKoOCTh B
2 SRS |22 B S= x5 TeXHOJIOT Hil
JTOCTHKEHHS 2 S s | s 5 = > qacax)
o = f 2|2 J s F
KOMIIeTEeH It = = O 13)
5 cemectp
IIKC-11 Paznen 1. CocTrosinne cBera KoHcnekr nexnuit
HIIKC-11.1
WIKC-11.2 Tema 1.1. Teopus pasHoBecHoro | 3,0 5,0 [MoAroTOBKa K JIEKIHSAM 1'ﬂHaFHOCTHLfeCK“H
MIIKC-11.3 TEIIOBOTO U3IyYEHHS. [6.1.1], [6.1.3], [6.3.4] O€30LECHOYHBIH  KOHTPOJIb,
WIKC-11.4 CHOHTaHHbIE M  BBIHYKJCHHbIE B3aMMOKOHTPOIIB,
U3NyyaTeNbHble  [EPeXoibl B 2. PasHoypoBHeBbie
aromax. @opmyna [Tnanxa. KaqeCTBCHHBIC,
Tema 1.2. Bropuunoe | 4,0 5,0 I[TogrotoBka K JEKIUAM pacuCTHBIC,
KBaHTOBaHHE  CBETOBOIO  IIOJIA. [6.1.1], [6.1.4], [6.3.4] 3 rpa(bnqecmie 3afaHud,
Yucteie coctosiHus. KorepeHtHoe - Quamueckuit  nuKTAHT,
COCTOSIHHE. Gmuut-onpoc;
4, Pa6Gorta c
ACTEMATU3N AMH
IIpakTH4Yeckoe 3aHsTHE 1. 3,0 IToaroroska K CGCGe aTUSHPYIOIIMH,
Bropuunoe KBaHTOBAHKE MPAKTHYECKUM  3aHATHAM ° g e
¢BeTOBOro 1ojist. CBOMCTBA YHCTBIX [6.1.1], [6.1.2], [6.2.7], Tablniam,
coctostauii. KoMmyTaTopsl. [6.2.8], [6.3.3] I JIOTHICCKIMH CXCMAMH.
M W3yYEHUH  HOBOIO
Tema 1.3 Cmemannsie cocrosiaug. | 3,0 40 IToaroroBka K JEKIHUSIM P y "
Marepuaia-ciaii MOKa3.
Omneparop IIOTHOCTH. [6.1.1], [6.1.4], [6.3.4] C P a
OBMECTHO C  HATYPHBLIM
IIpakTuyeckoe 3aHATHE 2. 2,0 Iloaroroska K KCIICPHMEHTOM cg?f) AtoT
Boluncnenue cpeiHUX 3HAUCHHUN U HPAKTHUECKHM  3aHATHAM | - I;O aKTI/IliIH 0
MaTPUYHBIX 2JIEMEHTOB [6.1.1], [6.1.4], [6.2.7], nz(l)3H:BaTenLH o cpe yB
¢usnueckux BEJIMYNH B [6.3.3] . y peny, B
CMEIIAHHEIX COCTOSHUAX KOTOpOH  yduTCIb  CCpHCH
- yMeJo OT00paHHBIX
pedepart, 3cce (Tema) N
BOIIPOCOB u 3aIaHAMH
pacuéTrHo-rpadpuueckas padora (PI'P) HanpasJIsieT MBICJIb
obydJaromuxcsi K  HOBBIM

KOHTpOJIbHasi padoTa
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ILmanupyemere Buan1 yue6Hoi padoTsI (4ac)
(KOHTpOJIMPYyeMBIE) KoHTakTHasi pa6oTa RPN HanMenoBanme HaumenoBanue
pe3yabTaThl 2 ] pa3paboTaHHOTO
. . 5 x5 HCHO0JIb3YeMbIX AKTHBHBIX
oceoennusi: ko YK; < g ke D1eKTPOHHOr0
HaumeHoBaHHe pa3aesioB, TeM = 2 o & Bun CPC U HHTEPAKTHBHBIX
OIIK; IIK u = S =z |F g 3¢ Kypca
. = SefE |E.E2E8E 00pa3oBaTebHBIX
HHAUKATOPBI = 2z o |E= ; o & 5 . (TpyaoeMKoOCTh B
% SRS |22 E Sw X TEeXHOJIOT Hii
JOCTHKEHUS o 1= s |= 5 = > qacax)
= = ] 2|2 J s F
KOMIIeTCH M I = = Q ©
Hroro no 1 pasgeny ‘ 10 ‘ 5 14 TEOPETUYECKHM  BBIBOJAM.
Pa3nen 2. BosiHOBBIE CBOMCTBA CBETA. Hanee B xone 3aKperuieHus
YTOYHSET, KOPPEKTHPYET
TIKC-11 Tema 2.1.Koppensuuonnas | 3,0 5,0 I[TogrotoBka K JIEKIHUSAM NIOHMMaHNE yqalnmues
UIIKC-11.1 ¢ynkys. CTeneHb KOTepeHTHOCTH. [6.1.1], [6.1.3], [6.3.4] HOBOTO 3HAHHA, (QopMHpyeT
UIIKC-11.2 Bpems m pmimHA KOTEpPEHTHOCTH. TICPBOHAYATILHBIC YMCHHA.
UIIKC-11.3 JormtepoBckoe u ymapHOe B 5
UIIKC-11.4 VIIUPEHUS CTIEKTPaTbHBIX JTHHUH. XOAC  OOBACHCHHA M
3aKperUICHHs HOBOTO
MaTepuana Kaapbl JOJDKHBI
JlaGopaTopHast pabora Nel 4,0 [MoaroroBka K 5 P P 5 A
bITh a3HOOOpa3HbIMU
Hdudpakmus ceera. nmabopaTopHEIM  paboTam P P ’
[6.1.3],[6.3.2] YTOOBI OXBaTUTh BCE
— MOMEHTBI [O3HAHUS:
IIpakTnyeckoe 3aHATHE 3. 2,0 IToaroroska K ATrODHTM TOMCKA DEIICHHA
Brruucnenue KOPPEISUOHHOM NIPAKTUYECKUM  3aHATHAM ch CHHOI 12)6 o
MOCTaBJIEHHON  MPOGIIEMBI
dbyHKIIMH U CTCTIeHU [6.1.1], [6.1.3] p ’
T TG OIICHUBAaHHE  AJIbTCPHATHUB,
' OOHapyKeHHEe CIEACTBUH M
X 3HAYUMOCTH B TEOPUHU U
T.JI.
Tema 2.2. MaTepdepennus cera. 4,0 [loaroroBka K JEKLUSIM
[6.1.1], [6.3.4]
JladopaTopHasi paboTa Ne2 4,0 [ToaroroBka K
WuTepdepentms CBETa Ha nmabopaTopHBEIM ~ paboTam
IUIOCKOTIAPAJIJIEIbHOM IIACTHHKE. [6.1.3],[6.3.2]
IIpakTHyeckoe 3aHsATHE 4. 2,0 [Toxroroska K
Pacuer CHEKTPaIbHBIX MPAaKTHYECKUM  3aHSATHAM
XapaKTEPUCTHK OIITHYECKHX [6.1.3]
pubdopoB naboparopun
(hm3KMUecKoil 1 KBaHTOBOM ONTHKH.
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ILmanupyemere Buan1 yue6Hoi padoTsI (4ac)
(KOHTpOIMpYeMBbIe) KonrakTnas pa6ora s 5 HauMeHoBaHNe HaumeHnoBanmue
pe3yJibTaThl 2 ] pa3paéoTanHoro
5 e X HCHO0JIb3YeMbIX AKTHBHBIX
oceoennusi: ko YK; o ey D1eKTPOHHOr0
HaumeHoBaHMe pa31esioB, TeM = g =R Bug CPC U HHTEPAKTHBHBIX
OIIK; IIK u = e = | = g de e Kypca
= S 9k |[Eof ESE 00pa3oBaTeILHBIX
HHIUKATOPLI E 228 EEE g =2 TexXHOIOr i (Tpy10eMKOCThb B
HOCTHIKEH U o) S=S %5 =" 5% yacax)
” = < 2 = { [
KOMIIeTCH M I = = Q ©
Tema 2.3. YactotHas mucrepcus | 2,0 5,0 I[TogrotoBka K JHEKIUSIM
CBETa. [6.1.1], [6.2.2], [6.3.4]
JlabGopaTopHasi paGoTa Ne3 4,0 [NoaroroBka K
Hucnepcus ceeta. nabopaTopHbEIM  paboTam
[6.1.3], [6.3.2]
Tema 2.4. IlpocrpanctBennas | 2,0 6,0 [ToarotoBka K JEKIUSIM
JIUCTICPCHUS CBETA. [6.1.1], [6.2.2], [6.3.4]
pedepart, cce (Tema)
pacuérHo-rpadpuueckass padora
(PI'P)
KOHTpOJIbHasA padoTa
Hroro mo 2 pazmery 7,00 12,00 4,00 20,00
Pa3nea 3. BzaumojeiicTBue cBeTa ¢ BelIECTBOM.
TIKC-11 Tema 3.1. Paccesnue csera. | 3,0 6,0 ITonroroBka K JIEKIUAM
UIIKC-11.1 Yupyroe paccesiHue. [6.1.1], [6.2.2], [6.3.4] 1. lnarnocruyeckuii 6e3ore-
UIIKC-11.2 KomOuHannonHoe paccesHue. HOYHBIH KOHTpOJIb,
UIIKC-11.3 50 B3aMOKOHTPOJIb;
UTIKC-11.4 IIpakTnyeckoe 3ansitue S. , [Toaroroska K
Brruncnenue )II/I(I)(I)epeHI_H/IaHBHOFO MPaKTUYECKUM  3aHATUAM 2 P%HoypOBHeBBICKaqe'
CeUeHUs YIIPYroro u [6.1.1], [6.2.2], [6.3.3] CTBCHHBIC pacueTHEE
KOMOWHAI[MOHHOTO paccesHus. rpa q)nqec;cne SaaHIs: ’
Juarpammsl DeliHMaHa. ’
Tema 3.2 Paccesnne cBera B | 2,0 3,0 IlogroToBka K JEKIHSAM 3 busmeckuit
KpHCTAJIax. [6.1.1], [6.2.2], [6.3.4] JMKTAHT, GIIHII-OTPOC;
Tema 3.3 DOnekrpoontuueckue | 2,0 6,0 IlogroToBka K JIEKIHSIM
apdexter.  Dddexter  lTapka, [6.1.3], [6.2.2], [6.3.4] 4 PaGota c
IMokkenbca, Keppa. CHUCTEMATU3UPYIOLIUMH,
JlaGopaTopHas paGora Ned. 50 IToaroroska K | 0000MIAOMNMH TaOIHIAMH,
DIEKTPOONTHIECKIE 3 dexTrr a00paToOpHBIM  paboTaM | JJIOrMYECKUMH CXEMaMH.
Iokkennca u Keppa. [6.1.3], [6.2.2],[6.2.6],
[6.3.2] IIpu wu3yuyeHHH HOBOrO Ma-
Tema 3.4 Marauroonruueckue | 2,0 5,0 ITogrotoBka K JEKIMAM | Tepuana-cliaii  MOKa3.COB-
apdextel.  Dddextsl  3eemana, [6.1.4], [6.2.2], [6.2.6]
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IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe)
pe3yJbTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIUKATOPBI
AOCTHKCHHUS
KOMIIeTeHI U

[IKC-11

UIIKC-11.1
UIIKC-11.2
UIIKC-11.3
UIIKC-11.4

Buasbl yue6Hoii padortsl (4ac)

mpolecca  TIeHepalud  BTOPOH

KonrakTHas padora g =
HaumenoBanue pa3aesioB, TeM = 2 ~ 54 = = S 2 Bupg CPC
= g o & 2 v E e s £
z S28 |25 2= g
3 e TR |z <& = =
= & 2 |2 8 = =
= = ®) ©
®Dapapes.
IpakTuyeckoe 3ansTHE 6. 2,0 ITonroroska K
Brruncnenue KOJINYECTBEHHBIX MPAKTUYCCKUM  3aHSITHIM
napameTpoB o¢dekra 3eemaHa B [6.1.3], [6.2.2], [6.3.3]
cnabom MarHuTHOM moinie. Ompe-
JICTICHUE TT- ¥ G- KOMIIOHEHT BCIICK-
Tpe UCTOYHHUKA.
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckass padora
(PI'P)
KOHTpOJIbHasA padoTa
Hroro mo 3 pa3aery 9,00 5,00 4,00 20,00
Pa3nen 4. Henuneiinas onruka.
Tema 4.1. Kyouuno u kBaapatuyso | 2,0 3,0 IToaroroBka K JEKIHUSIM
HEJIMHCHHBIE CPEIBL. [6.2.2], [6.2.5], [6.3.4]
IIpakTuyeckoe 3aHATHE 7. 2,0 IoxroroBka K
KyouaHo u KBaPaTHYHO MPAKTUYECKUM  3aHSITHIM
HeIMHEWHbIe cpenasl. HemuHenHoe [6.1.1], [6.2.5], [6.3.3]
BOJIHOBOE ypaBHeHHEe. DPa30BbIi
cuHXpOoHM3M. OTpe/iesieHre yriioB
CKaJSIPHOTO  CHHXPOHHM3Ma  JUIsi
TCHepaIli CYMMapHOW YaCTOTHL
Tema 4.2. Tenepanus Bropoii | 2,0 5,0 [MoaroroBka K JEKIUSIM
TrapMOHHKH B [6.2.2], [6.2.5], [6.3.4],
KBaJIpaTUYHO HEJIMHEHHOH cpefe. [6.2.6]
[pakTHYeckoe 3aHsATHE 8. 2,0 IMoaroroBka K
[ocTpoenue dazoBoro nmoprpera MPAKTUYCCKAM  3aHSATHIM

[6.1.1], [6.2.5], [6.3.3]

HaumeHoBaHue
HCIOJIb3yeMbIX AKTHBHBIX
M HHTEPAKTHBHBIX
o0pa3oBaTeibHBIX
TEeXHOJOTui

MECTHO C HATYPHBIM JKCIIe-
PUMEHTOM CO3JAIOT EAUHYIO
AKTUBHYIO TI03HABATCIbHYIO
cpelly, B KOTOPOM Y4MTEIb
cepueit ymeno momoOpaH-
HbIX BOIPOCOB M 3aJaHui

HarpaBJIA€T MBICJIb
0o0yyaromuxcs K  HOBBIM
TEOPETHUECKAM  BBIBOJIAM.
Ianee B Xome 3aKpEIUICHHS
YTOYHSET, KOPPEKTHPYET
MOHUMaHHe YYIaIAMUCST

HOBOTO 3HaHUs, (QopMHUpYyeT
NepBOHAYAIIbHBIC YMEHHUS.

B xome oObscHeHus u 3a-
KpEIUIGHUsT HOBOTO MaTepu-
ana Kajapbl JOJDKHBI OBITh
pa3Ho0Opa3HBIMH, YTOOBI
OXBaTHTh BCE MOMEHTHI IIO-
3HAHUS: QITOPUTM ITOHMCKA
peureHus MOCTaBJICHHON
MPOOIIEMEI, OILICHUBAHHE
ANbTCPHATHB, OOHAPYKCHHE
CJICZICTBUH U WX 3HAYAMOCTH
B TEOPUH | T.J.

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT 0
Kypca
(Tpy10eMKOCThb B
qacax)
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IInanupyemsbie
(KOHTpoOJIMPYyeMBbIe)
pe3yJbTaThl
ocBoeHus: koa YK;
OIIK; IIK n
HHIUKATOPBI
AOCTHKCHHUS
KOMIIeTeHI U

HaumeHnoBaHue pa3aeioB, TEM

Buasbl yue6Hoii padortsl (4ac)

KonrakTHas padora

Jleknuu
JlabopaTop
HbIE
padoThI
IIpakTHyec
KHe
3aHATHA
CamMocTosiTeIbHA
s1 padorta
CTYAEHTOB (4ac)

Bupg CPC

TapMOHHKU.

Tema 4.3. BrinyxnenHoe
KOMOHMHAIIMOHHOE paccestiHue.
I'enepanust pa3HOCTHOM YacCTOTHI.

o
o

2,0

IToagroroBka K JEKIHSAM
[6.2.2], [6.2.6], [6.3.4]

Tema 4.4. CamockaTHE CBETOBBIX
HUMITYJIbCOB B KyOH4ecKn
HENMHEWHBIX cpeaax. [ urantckue
HUMITYJBCHL. DeMTOCeKYHIHEIC
AMITYJIBCHI. OnThueckue
COJIUTOHEI.

2,0 5,0

ITonroroBka K JEKIHSAM
[6.2.6], [6.3.4]

pedepar, 3cce (Tema)

pacuérHo-rpadpuueckass padora

(PTP)

KOHTpOJIbHasA padoTa

HToro no 4 pazneny

HUTOT'O 3A CEMECTP

34 17 17 72

HNTOI'O no pucuuminHe

34 17 17 72

HaumeHoBaHue
HCIOJIb3yeMbIX AKTHBHBIX
M HHTEPAKTHBHBIX
o0pa3oBaTeibHBIX
TEeXHOJOTui

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT 0
Kypca
(Tpy10eMKOCThb B
qacax)




14

5. TEKYIIIAM KOHTPO.JIb YCIIEBAEMOCTHA U IIPOMEKYTOUHAS
ATTECTALIUSA ITO U'TOI'AM OCBOEHUSA JUCIHHUIIVIMHBI.

JUis OCyLIECTBICHMsI TEKYLIEro KOHTPOJIA 3HAaHUM oOyuaromuxcs chopMyIupOBaHbI
TEOPETUYECKHE BOMPOCHI MO TeMaM JIabopaTOpHBIX pabOoT W MNpUMEpHl 3aJaHuil I
KOHTPOJIbHBIX Pa0oOT.

Taxke chopMHUpOBaH TIEpPeYeHb BOIPOCOB, BBHIHOCHUMBIX Ha IMPOMEXKYTOUHYIO
aTTecTaltIo B (hopMe 3ayeTa ¢ OLEHKOH B ScemecTpe.

VYKa3aHHBI KOMILICKT OLEHOYHBIX CPEJCTB SIBIISICTCS HEOThEMIIEMOW dYacThio (hoHIA
OLIEHOYHBIX CPEJCTB U XpaHUTCA Ha Kadeape «PU3MKa U TEXHUKA ONITHYECKOM CBA3M.

Onucanue mokas3areneil M KpUTEPUEB KOHTPOJS YCIIEBAEMOCTH, OIMCAHME IIKaJ
OLICHUBAHMs IpU TEKYIIEM KOHTposie (KOHTPOJbHBbIE HEAEIM) M OLIEHKAa BBIIOJHEHUS
71a00paTOPHBIX pabOT MPUBEICHO B TAOJIHIIE 5.

Tabmuna 5 —Onucanue mokasaTeneil 1 KpUTEPHEB KOHTPOJIS YCIIEBAEMOCTH, OMUCAHUE IIIKAT
OLICHMBAHMSI IIPU TEKYIIEM KOHTPOJIE (KOHTPOJIbHBIE HEAEIN) U OLICHKA BBIIOJIHEHUSI
J1a00paTOPHBIX padOT

HIkanaa KonTpoabHasi Henest
3aver
OLIeHUBAHUS
40<R<=50 OTnnaHO
30<R<=40 Xoporo 3a4eT
20<R<=30 Y 10BAETBOPUTENHEHO
0<R<=20 HeynosnersopurenpHo He3a4ueT

[Ipy npomMeXyTOYHOM  KOHTPOJIE  YCIIEBAEMOCTh CTYJICHTOBOLEHMBAETCS IO
4yeThlpex0anbHON CUCTEME «OTIINYHOY, «XOpOoIIOY, «yZIOBJIETBOPUTEIILHOY,
«HEYJIOBJIETBOPUTEIBHO.
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Tabnuna 6 — Kputepuu olleHuBaHuUs pe3yIbTara 00y4IeHHS 110 TUCIUTUIMHE U IIKaJla OLICHUBAHUS

Kpurtepnu oneHnBanus pe3ybTaToB 00y4eHHS

Ornenka Ornenka Ornenka Ornenka
Kox un Kox u nanmenoBaunue «HEYI0BJIETBOPHUTEILHO» «YIOBJIETBOPUTEILHO» / «xopomo» / «OTJIIHYHO» /
HaHMeHOBaHHE HHIUKATOPA NOCTHIKEHUS / «HE 3a4TCHO» «3a4TEHO» «3a4TEHO» «3a4TEHO»
KOMIIeTeHIUH KOMIIeTeHIIUH 0-59% 60-74% 75-89% 90-100%
OT max PeUTUHIOBOM OT Max PEUTUHIOBOM OLICHKH OT max PeUTUHIOBOU OT max PeUTUHIOBOU
OLICHKH KOHTPOJISI KOHTPOJIS OILIEHKH KOHTPOJIS OILIEHKH KOHTPOJIS
[IKC-11. Cnocobern | UTIKC-11.1.  Paboraer c | He 3HaeT pasmuunbie | [Imoxo pa3bupaercs B | PasOupaercs B | 3HaeT pa3iImyHbIe
cobupars, Ppa3ITHYHBIMA MH()OpMALMOHHbIE  CHCTEMBI, | pa3INYHBIX OTIpEJICTICHHBIX nH(pOpMAMOHHBIE CHCTEMBI,
00pabaTsIBaTh, MH()OpMAMOHHEIMA coJepkamye  cBefeHHA 00 | MHGOPMAIMOHHBIX CHCTEMax, | MH()OPMAaIMOHHBIX COJCpKaIllNX CBEICHUS 00
AaHAIU3UPOBATH U cUcTeMaM¥ 1 0a3aMu TaHHBIX. | y3max u  Onokax BOJIC. | comepxamuxcBeaeHUS 00 | cucremax, comepxammx | y3nax u Omokax BOJIC u
CHCTEeMaTH3UPOBATh Heopuentupyercs B 0Oasax | ya3max u Onokax BOJIC. | cBeneHnss 00 y3max ¥ | MOXKET € HHMH PaboTaTh.
Hay4yHO- JIAHHBIX ontuiecknx | CrmaboopueHTHpyercs B 0a3zax | Omokax BOJIC. B | CrobGogHOOpHEHTHPYETCS B
TEXHUYECKYIO 3JIEMEHTOB. JAHHBIX ONTHUYECKUX | OCHOBHOM 3HaKoMC | 0a3ax JaHHBIX ONTHYECKHX
nHpopmanuio 1o 3JIEMEHTOB. 6azamu JAHHBIX | 3JIEMEHTOB.
TeMe ONTHUYECKUX IEMEHTOB.
HUCCIIeJOBAHMM,
BBIOMpATH HIIKC-11.2.  O6pabateiBaeT | He ymeeToOpabateiBath | BecbMma ciabo Brnageer | HopmansHo BiajeeT | B coBepiieHcTBe  Biajeer
METOJIUKH U HHPOPMALIHIO ¢ | napopMaIuio ¢ | obpaboTkoii wuH(pOpMaIUK ¢ | 00pabOTKOM 00paboTkoit mHpOpMaUu ¢
CPEICTBA PELIEHUS | MCIIONE30BAaHUEM HCIIOJIb30BAHUEM COBPEMEHHBIX | HCIIOJNBF30BAaHHEM  MpOrpamMM | mH(pOpMAaIuu C | UCNOJIb30BAaHUEM IIPOTPaMM
3azad. COBPEMCHHBIX  TEXHHYECKUX | TEXHHYECKUX CPEICTB. MOJICIUPOBAHMSI ONTHYECKUX | MCIIONBE30BaHHEM MOJIETIMPOBaHMS ONTHYECKUX
CpPEACTB. YCTPOWCTB, JIOIyCKasi | mporpamMmm YCTPOMCTB.
OIINOKH. MOJIETTMPOBAHHUS
ONTUYECKUX YCTPOMCTB,
JIOITycKasi HeOOoJIbIIIHe
HETOYHOCTH.
UIIKC-11.3.  OcymectBuser | He ymeer camocrosrensHo ocy- | C momomipio mpernogaBatens | MoxeT oCyIIecTBISTH CaMOCTOSITENBHO IPaMOTHO
cbop, 00pabOTKy, aHamW3 | | OIECTBIATH cOOp, OOpPabOTKY, | MOMKET OCYIIECTBISATH c6op, 00paboTKy, aHAIK3 | OCYIIECTBIIACT
CHUCTEMaTHU3ALUI0 HaydHO- | aHaJlM3 W  CHUCTEMaTu3alMio | cOop, 00pabOTKy, aHaIM3 W | U crcTeMaTH3aluio | coop, o0pabOTKy, aHaIU3 WU
TEXHUYECKOH MH(OPMAIMHK 110 | HAYYHO - TEXHUYECKOH | cUCTeMaTH3alHUIo HAy4YHO- | HAyYHO-TEXHUYECKON CUCTEMATH3allUI0  HAY4YHO-
TEME UCCIIeJOBaHUH. ndopmanmn. C moOMOIIBIO | TexHHMYecKOH — mH(opmanmu | MHGOpPMALMM KaKk IO | TEXHUYECKOH  MH(OopManuu
npernojgaBaTens MOXET | Kak 1o OTJENBHBIM | OTAENbHBIM KaK o OTJENIbHBIM
00pabaTeIBaTh JIWIIb | KOMIOOHEHTAM, TaK M B IIEJIOM | KOMIIOHEHTaM, TaKk M B | KOMIOHEHTAM, TaK U B IIEJIOM
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HeOOJIbIINE (hparMeHTHI | MO ONTHYCCKHUM CHCTEMaM IO | IIEJIOM [0 ONTHYCCKHM | MO ONTUYECKHM  CHUCTEMaM
WHPOPMALMU IO ONTHYCCKOW | 3aJaHHOU TeMaTHKE | CHCTEMaM II0 3aJaHHOH | MO0  3aJaHHONl  TEMaTHKeE
TEMaTHKe, JOMycKas TpyObie | UCCICIOBaHUM, JIOMTyCKasi | TeMAaTUKEHCCICIOBAHUM, | UCCIICIOBaHHUH,
OIIHOKHU. OIIMOKH. Jormyckast  HeOoJbIne
HETOYHOCTH.
TIKC-11. Cnocoben | UITKC-11.4. Bribupaer | He ymeer BeiOupats Metonuku | C momompio mpernogaBatens | C HEOONBIION MOMOIIBIO | YMEET CaMOCTOATENBHO U
cobupars, METOIUKH u cpeacTBa | pacdera ONTHYECKUX | MOXET BBIOMpATh METOAMKHU | MPENojaBaTeNsi  MOXKET | TPaMOTHO BBIOMPATH
00pabaThIBaTH, petieHust IOCTABJIEHHEIX | DJIEMEHTOB u Cpe/cTBa | pacuera ONTHYECKUX | BBIOMPATH METOIMKH | METOIUKH pacuera
aHAJIM3UPOBATH U 3a/1a4. petieHust ITOCTABIIEHHBIX | DJIEMEHTOB u CpeicTBa | pacuera ONTHYECKUX | ONTHYECKUX DIEMEHTOB M
CHCTEeMAaTH3UPOBATh 3a/ad. pemieHust (B TOM  YHCJE | DIEMEHTOB M CpPEACTBA | CPEACTBA pelieHUs (B TOM
HAYJIHO- He 3Haer anropuTMuYeckue | COCTaBJICHHE IMpOrpaMM  Ha | pemicHus (B TOM YHCIC | YHCIC COCTaBJICHUE
TEXHUYECKYTO SI3BIKH. aJrOPUTMHUYECKUX A3BIKAX) | COCTaBJIEHHE MPOTPaMM | IPOrpaMMm Ha
I/IH(I)OpMaHI/IIO 10 IIOCTABJICHHBIX 3aJay, Ha aHFOpI/ITMI/IquKI/IX aﬂFOpI/ITMI/I‘IeCKI/IX ;131;11<ax)
TEME nonyckas omuOku. Ciabo | si3bIKax) o | O BBITNOJIHEHUSA
HCCHeﬂOBaHHﬁ, 3HAKOM C MeTOI[HKOﬁ BBITIOJTHCHU AL IIOCTABJICHHBIX 3aa4.
BBIOUpATH COCTABJICHHSI TPOTPaMM Ha | MOCTaBJICHHBIX 3a/1ad,
METOIUKH U AITOPUTMHUYECKHX SI3bIKAX. JIOTTyCKast HEOOIBIIINE
HETOYHOCTH.

CpEeICTBa PEeUICHHUS
3a7a4.
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Ta6muma 7 — Kpurepuu onieHUBaHUSA

Ouenka Kpurepuu oneHuBanust

Bhicokuii OLEHKY «OTIMYHO» 3aCIYKHBACT CTYJICHT, OCBOMBILUK 3HAHUS,
YPOBEHD «5% YMEHUS, KOMICTCHUMH M TCOPETHHUECKUH Marepal 6e3 mpobenos;
(oTmmo) BBITIOJIHUBIIMN BCE 3a/IaHUs, MPEIYCMOTPEHHbBIC YUYEOHBIM IJIAHOM Ha
BBICOKOM KaueCTBEHHOM YPOBHE; MIPAKTUICCKHE HAaBBIKU
poeCCHOHATLHOTO IPUMEHEHHUSI OCBOCHHBIX 3HAHUN C(OPMHUPOBAHEI.
Cpennnii OIICHKY «XOPOIIO0)» 3aCITYKHBACT CTYJICHT, TPAKTHYECKU TTOTHOCTHIO
YPOBEHB «4» OCBOMBILIWI 3HaHWS, YMEHUS, KOMIICTCHIIMM W TEOPETHUYCCKHM
(xopor1o) Marepuai, ydyeOHbIe 3a/laHhsl HE OLEHEHbl MAaKCHUMAaJbHBIM YHCJIOM

0aJyIoB, B OCHOBHOM C(HOPMHUPOBAJ MPAKTHYECKUE HABBIKH.
[Toporosrii OIICHKY «Y/JAOBJIETBOPUTEIbHO» 3aCITYXKUBACT CTYICHT, YACTUIHO C

YPOBEHB «3» npobenaMd  OCBOMBIIMK  3HAHUSA, yMEHHUSA, KOMICTEHIMH U
(y1oBIETBOPHUTEIH | TCOPETHUCCKUI MaTepHal, MHOTHE y4eOHbIe 3aJaHusi JUOO He
HO) BBIIOJIHMJI, JHOO OHH OLIEHEHBI YHCIOM OauIOB OJIM3KUM K
MUHUMAIBHOMY, HEKOTOPBIC TPAKTUICCKIE HABBIKA HE CHOPMUPOBAHBI.
MuHUMAaIBHBI OLICHKY «HEY/I0BJIETBOPHUTEJBLHO» 3aCIyXHBaeT CTYICHT, He
1l ypOBEHb «2» OCBOMBIIMM 3HAHUSA, YMEHHsA, KOMIIETEHIHH M TEOPETHYECKUI
(HeyIOBIETBOPUTE | MaTepuall, yueOHbIC 3aJaHUs HE BBIMOIHUI, IPAKTHUECKUE HABBIKU HE
JIbHO) c(OpMHPOBAHBI.

6. YYHEBHO-METOANUYECKOE OBECIIEYEHUE JUCHUITJINHBI

6.1.

Yyeouas

JUTEepaTypa, MNe4yaTHble W3JaHUA OMOIHOTEYHOrO

(donna,

IJIEKTPOHHBIC U31aHUA.

bubnnoreuynsiii GOHI YKOMIUIEKTOBAH IMEYATHBIMH U3JIAHUSMU M3 pacdyera He

Menee 0,25 »sk3eMIUIgpa KaXAOro W3 HW3JAHUM, YKa3aHHBIX HWXKE Ha KaxJIoro
oOydJaromerocss W3 4Yucla JUIl, OJHOBPEMEHHO OCBAaMBAIOIIMX COOTBETCTBYIOIIYIO
TUCHUIUTMHY (MOayJb). M3nanus, HaxoAsuecs: B 3JIGKTPOHHOM JIOCTYIIE (3JEKTPOHHBIN
pecypc), YAOBJIETBOPSIOT 3TOMY TPeOOBAaHMIO ABTOMATHYECKH. DJIEKTPOHHBIN JOCTYII
MIPUBE/ICH B BUJIE CCHIJIOK MOCJIE OOBIYHOTO OMUCAHUS U3IaHUS.

UznarenncTB
Ne i/ ABTOp(BI) 3ariaBue 0, TOJ Haznauenwue, Bua u3ganus, rpud
W3TaHHS
®dusnyeckas OITHKA. VYuebHoe mocodue. ISBN978-5-
PaCHPOCTpaHeHI/Ie 907052-88-8 Texcr :
CBETOBBIX BOJH B 3. DJIEKTPOHHBIH // Jlanb
Hogocubupc | 2IEKTPOHHO-OMOIMOTEYHAs
611 batomyHkyeB cpenax. < CFYFI/II?f cucrema. — URL:
T , 1011, 262 0.8 4’ https://e.lanbook.com/book/15733
o 3 (marta obpamenus: 06.09.2023).
C.

— Pexxum poctyna: Ay aBTOpH3.
[10JIL30BaTEJIEH.
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YuebHoe mocobue.
Brenenue — Texkcrt : anexTpoHHsIii // Jlans :
KBAHTOBYIO OIITHKY . H3p. 3JICKTPOHHO-OMOIMOTEYHAS
Kpbuios, B. XabapoBeK: | cucrema. — URL:
6.1.2. ’ ABI'YIIC, | https://e.lanbook.com/book/33957
H. 2022. — 123 | 5 (mara oopamienus: 06.09.2023).
c. — Pexxum pocrtyna: ayis aBTOpH3.
MOJIb30BaTEeEeH.
YuebHo - METOANYECKOE
BonHoBast nocoowue.
Oprosckas, KBAHTOBAS OIITUKA N3 n. — Tekcr : 3JIeKTpOHHBIN // Jlaus :
J1.B., Mockaa : ANEKTPOHHO-OMOIMOTeUHAS
6.1.3. Mpanosa, E. TYCYP, cucTema. — URL.:
B., 2018'C_ 127 https://e.lanbook.com/book/31295
Opnoscxas ' 6 (mara obpamenus: 06.09.2023).
A.B. — Pexum pocrymna: mis aBTopus.
I10JIb30BaTENICH.
®enopos JI. | KBantoBass  onrtuka: YyebHoe mmocodue.
1, n1aGopaTopHsIit Uz .— Texkcr : anekTpoHHbIl // JIaHb
BacuibeBa, | PAaKTHKYM. Cankr- 3JICKTPOHHO-OMOIMOTEeYHAs
1n Herepbypr : | cucrema. — URL.:
e BI'TY https://e.lanbook.com/book/22022
6.1.4. MBaros "Boenmex" | 0 (mara oGparenus: 06.09.2023).
JLO.[1 mp.] ; um. J1.®. | — Pexum nocryna: s aBropus.
ox YCTHHOBA, MOJIb30BaTEINEeH.
peaKuuei 2021. — 24
. JL c.
denoposa.
6.2. CnipaBouHo-OnOanorpadguyeckas Jureparypa
N3 parenscTBO,
Nen/m | Asrop(s1) 3armaBue S — Haznauenue, Bun uznanus, rpud
KBanToBas Jlanb. CaHkT- | YueOHOe mocobue
Kucenes
6.2.1. I onTHYeCKas [TeTepOypr,
o AIIEKTPOHMKA. 20011.-316c.
[TpuHTIATIBI ITepeBon ¢
HEJIMHENHOM oI anriu. [lox pen.
THKH. C.A.
[len
6.2.2. 1LP AxmaHoBa.
o M.: Hayka.
I'n.pen.
DOuU3MaTInT.
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1989.- 560c.
KBantoBas wmexanwuka | Ilog pen. H-H. | Yuebnoe nocobue.
Entornn
C 3aJlayaMu. Boromto6osa.
I1.B.,
6.2.3. M.:
Kpusuen-
xoB B dusmatiur.
A 2001.-304c.
poos 3agaun 110 KBaHTOBOM M.: YuebHoe mocobue g us.
6.2.4. IBI ]IE[ dusuke. Boicnimik., | cnenualbHOCTEN BY30B.
o 1991.-175c.
JlaGopaTopHbIii Honymieno MHHUCTEPCTBOM
MPAKTUKYM 1o BBICIIIETO 51 CpeIHero
buzuke. CHELHUAIILHOTO oOpazoBaHHs
AxMaToB
AC M.: Beicimas | CCCP B kauecTBe IIOCOOHMS ISt
6.2.5. (H-O. mkona. 1980- | BBICIIMX TEXHUYECKUX YUEOHBIX
o . 360c. 3aBeJICHUN.
pEeIaKIIUECH) o
[DnexTponnslit pecypc]:

IlepeyeHb KypHAJIOB 10 MPO(UIIIO T CHUIITHHDBI:

1. Tpyasl HuxeropoJackoro rocyJapcTBEHHOTO TeXHUYeckoro yHuBepcurera um. P.E.
Anekceena.

2. KBaHTOBas 3JIeKTPOHHUKA.

3.DoToHHKA.

4. OnTHKa U CTIEKTPOCKOIIHSL.

6.3. MeTonnyeckue yKazaHusi, peKOMEHIALUM U APyrue MaTepuaJibl K 3aHATUIM

MeTtoanueckie yKa3aHHWsT W PEKOMEHJAIMKA 10 TPOBEJCHHIO KOHKPETHBIX BHJIOB YUEOHBIX
3aHATUH 1o TuctuIMHe «Pu3ndeckas 1 KBaHTOBasi ONTHKa» HaxoaTcs Ha kadenpe «DTOCy.

6.3.1. Meronnyeckne peKOMEHJAMU IO OpraHMu3alluyd ayJuTOpHOH paldoThl 1O
mucuuiuinHe «Pu3ndeckas M KBAaHTOBAs ONTHKAY.

6.3.2. Meroanueckrue yka3zaHUs K MPOBEACHHUIO JAOOPATOPHBIX pabOTHO IUCLMILIMHE
«Du3nvecKast ¥ KBaHTOBAsI ONTHKAY.

6.3.3. Metoauyeckue peKOMEHJAIMK 110 OPraHU3alMU U IJIAHUPOBAHUIO MPAKTHYECKUX
3aHATHI 10 AucHHIDIHHE «DHU3mduecKast 1 KBAHTOBAs OIITHKA.

6.3.4. Meroauueckue PpEeKOMEHIALMU IO  OpraHu3allid U IUIAHUPOBAHHIO
CaMOCTOSITENTLHOH paboThI 1O AUCIUTUTHHE «DU3NYecKas i KBAaHTOBAsI ONITHKA.

7. AHOOPMALIMOHHOE OBECIIEYEHHUE JUCIUIIINHBI

VYueOHBI mTpolecc MO JUCHUIIMHE O00ECledYeH HEOOXOJAMMBIM  KOMIUJIEKTOM
JUIEH3UOHHOTO U CBOOOJIHO PacHpOCTPaHIEMOTO MPOrpPaMMHOTO OOecleueHus, B TOM YHCIe
OTEYECTBEHHOTO TPOM3BOJACTBA (COCTaB MO JUCHIMIUIMHE ompeneneH B Hactosimer PIIJ u
MOJIJIC)KUT OOHOBJICHUIO ITPH HEOOXOAUMOCTH).

7.1. Ilepeuenr pecypcoB HHGPOPMAIHMOHHO-TEJIEKOMMYHMKANMOHHON  ceTH
«/HTEepHEeT», HEOOXOAMMBIX JIS OCBOCHM S JUCUMIIJIMHBI (MOXYJIs1)
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1. Hayunast  anmektponnas  Oubmmorexka E-LIBRARY.ru. - Pexum  gocryna:
http://elibrary.ru/defaultx.asp

2. DnexTpoHHas OuOIMOTEUHast crcTeMa [T0BOJDKCKOTO TOCYIapCTBEHHOTO YHHBEPCHUTETA
cepBuca [ DneKTpoHHbIH pecypc]. — Pexxum nocrtyma: http://elib.tolgas.ru./ - 3arm. ¢ skpana.

3. DNIeKTpOHHO-OMOIMOTeUHass cucTeMa Znanium.com [DIJIEKTpOHHBIN pecypc]. - Pexum
nocryma: http://znanium.com/. — 3aru. ¢ skpaHa.

4, OTkpbITOC 00pa3oBaHue [ DNEKTPOHHBIN pecypce]. - Pexxum noctymna: https://openedu.ru/. -
3arn ¢ ’KpaHa.

5. Polpred.com. O630p CMMU. IlonHoTekcToBasi, MHOrOoOoTpacieBas 0Oaza maHHbIX (BJI)
[DnexTponHbIii pecypc]. - Pexxum noctyma: http://polpred.com/. — 3ari. ¢ skpana.

6. ba3bl panHbIX Beepoccuiickoro HMHCTHTYyTa HaydyHOM M TEXHHYECKOM HH(popManuu
(BUHUTU PAH) o ectecTBEHHBIM, TOYHBIM U TEXHUYECKUM HayKaM [DIEKTPOHHBII pecypc]. -
Pexxum noctyma: http://www.viniti.ru. — 3ari. ¢ skpana.

7. YHuBepcurerckas nHpopmaimonHas cucrema Poccus [DnekTponHslil pecypce]. - Pexxum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.

8. Pecypchl cucTeMbl (heepanbHbIX 00pa3oBaTeIbHBIX MOPTATIOB:
— ®OenepanpHbiii moprai. Poccuiickoe obpazoBanue. Pexxum nocryna: hitp://www.edu.ru/
— Poccuiickuii o0pa3zoBatenbHbIi moptan. Pexxim noctyma: http://www.school.edu.ru/default.asp

7.2. IlepeyeHb MPOrPaMMHOI0 o0ecnieYeHNsIH MH(POPMAIIHOHHBIX CIIPABOYHBIX CHCTEM

Tabnuna 8 — IlepeyeHb 37€KTPOHHBIX OUOIMOTEUHBIX CUCTEM

Ne HanvenoBanmne | CcbliKa, 10 KOTOPO# 0CYIIECTBJISAETCSH
IbC poctyn Kk 9bC
1 KoncynpTaHt http://www.studentlibrary.ru/
CTYJICHTa
2 Jlanp https://e.lanbook.com/
3 HOpaiirt https://biblio-online.ru/

B Tabnuue 9 ykazaH nepeueHb Mpo(ecCHOHANBHBIX 0a3 JAaHHBIX U MH(POPMALMOHHBIX
CTIPaBOYHBIX CHCTEM, K KOTOPBIM OOecredeH NocTym (yIaleHHBIH H0CcTy). JlaHHBIH TepedeHb
MOJUIEXKHUT OOHOBIIEHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu ®I'OC BO.

Tabnuua 9 — IlepeueHb coBpeMeHHBIX MPO(ECCHOHANBHBIX 0a3 JaHHBIX U HHPOPMALMOHHBIX
CIPAaBOYHBIX CHUCTEM

HaumenoBanue npogeccuoHaTbHOM 0a3b1 Hocryn k pecypcey (yaajaeHHbIH 10CTyN €
Ne JAHHBIX, HHPOPMALIHOHHO-CNIPABOYHOM YKa3aHHeM CCBLIKH/I0CTYI U3 JIOKAJIbHOM
CHCTEMBI CeTH YHHBEPCHUTETA)
1 2 3
1 baza naHHBIX CTaHAAPTOB U PETIIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHJIAPT /[home/standarts
2 [epeuens npodeccronabHBIX 0a3 TaHHBIX U https://cyberpedia.su/21x47c¢0.html
MH(OPMALMOHHBIX CITPABOYHBIX CUCTEM



http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.edu.ru/
http://www.school.edu.ru/default.asp
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://cyberpedia.su/21x47c0.html
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8. OBPABOBATEJIBHBIE PECYPCBI JJIs1 UTHBAJIMAOB U JIUL C OB3

B TabmunelOykazan rmepedeHb o00pa3oBaTENbHBIX PECYpPCOB, HUMEIOIMUX (OPMBI,
aJanTUPOBAHHBIE K OTPAHUYCHUSM HMX 370POBbS, a TAKXKE CBEJICHHUS O HAIMYUU CHEIUATbHBIX
TEXHUYECKUX CPEJCTB OOYYCHHS KOJUIGKTHBHOTO M WHIWBHAYAJIbHOTO TMOJb30BaHus. [Ipu
3aMOTHCHUH TAOIUIBI MOXKET OBITh MCIOJIb30BaHA MHQOpPMAIHS, pa3MEIICHHAS B MOApa3Jeie
«locTtynmHas cpema» crnenmanu3upoBaHHOro pasugena cadra HITY «Csemenus 00
obpasoBatenbHOM opranusauu»https://www.nntu.ru/sveden/accenv/

Tabmuma 10 — O6pazoBarenbHbIC pecypchl s HHBAIMIO0B 1wt ¢ OB3

Ne Ilepeyenn 00pa3zoBaTeIbHBIX CaeleHHS 0 HAJTHYHHU CHEIHATBHBIX
pecypcoB, NPUCIIOCO0IEeHHBIX 1JIs1 TeXHUYECKHX CPeACTB 00yUYeHHUs!
HCNOJIb30BAHUSI HHBATUAAMH H KOJIJIEKTMBHOT0 M MHIAMBHIYAJIbHOT O
annamu ¢ OB3 110J1b30BAHNUSA
1 9BC «KoHCYIBTaHT CTyICHTA» 03BYYKa KHHT U yBeJIMUeHHE mpudra
g | 9BC S ——
,
TEKCTHI KHUT ¥ MEHIO HaBUTALIUU
3 9BC «}OpaiiTy Bepcus ISl cIa00BHSIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JUMOE JIUIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUIIJIMHE

JUisi KOHTaKTHOM M caMOCTOSITeNbHONW paOoThl 00ydaromuXcs BBIACICHBI MOMEIIEHUS,
OCHAIIEHHBIE KOMITBIOTEPHOU TEXHHUKOHN ¢ MoAKII0OYeHreM K cet "MuTepHeTr" u obecneyeHnem
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTeIbHYIO CPEAy OpraHU3aI|H:

- 3QJ1 AIEKTPOHHO-NH(OPMAITMOHHBIX pecypcoB (aya. 2210 — 11 kommnbroTepos, aya. 6119

— 9 KOMIIBIOTEPOB);

- YATAJBHBIN 341 OTKPBITOrO nocTyna (aya. 6162 — 2 koMmnbroTepa);

- aya. 2303, 2202, obopynoBanubie Wi-Fi.

Jlnst poBeNeHHs JIEKIIMOHHBIX JIEMOHCTPAllMH MMeEETCs JEMOHCTPALMOHHBIN KaOWHET
5307 psnom c JdeknuoHHOW aynutopueid 5303, ocHaEHHBIA NpuOOpamMH, MaKeTaMu,
pa3IMYHBIMU YCTaHOBKAMH.

Jlis BeIMONIHEHUs J1a00OpaTOPHBIX PaboOT mo aucuuminHe «®dusnueckass U KBaHTOBAs
OITHKa» MMEETCS Clielualu3upoBaHHas jaboparopus (aya.5235), ocHalleHHass HEOOXOAUMbBIM
000pyIOBaHUEM, B TOM YHCIIE:

1) xommiekT omntuueckoro obopymoBanms «Cser» (TY 40.207-86), BKIIOYArONIHit
roruometp I'-5m (TY 3-3.239-82), mukpockon MBC-9 (TY 3-3 1210-78), nazepsl, UCTOUHUKH
MUTaHUS, I3MEPHUTETH (POTOTOKA, GOTOPE3UCTOPHI, CBETOMUIBTPHI, TTOISIPOUIHI, stueiiku Keppa n
[Tokkenbca, TUPPaKINOHHBIE PEIETKH, TPU3MBI, €U, IUH3bI U T.]1.;

2) yHHBepcaJdbHBIH MOHOXpoMaTop YM-2 Ne 620295, ocmmmiorpadp CI1-65A,
BOJITMETpHI B7-27.

10. METOAUYECKHUE PEKOMEHJAIIMU OBYYAIOIIUMCAIIO OCBOEHUIO
JANCHUITVINHBI

10.1. O0mme MeTogMYeCKHE PEKOMEHJAUMH /I O0y4YAIOUIMXCA 10 OCBOCHHIO
JAMCHUILIHHBI, 00pa3oBaTeJbHbIe TEXHOJIOTHH


https://www.nntu.ru/sveden/accenv/
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JlucuuIuiiHa — peanu3yeTcsl MOCPEICTBOM — TPOBENEHHsS] KOHTAKTHOW  PabOTBI  C
oOyyaronuMucs (BKJIIOYasi MPOBEICHUE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOATEIbHON
paboThI 00YYAIONIMXCS ¥ TPOMEKYTOUHOW aTTECTAIIHH.

KonTakTHas pabora: aynuTopHas, BHEAy TUTOPHASI.

[Ipu npenonaBanuu AUCUUIUIMHBI «DPU3MUYECKass U KBAHTOBAs OINTHKA», HCIONb3YIOTCS
COBpEMEHHbIE 00pa30BaTENIbHbIC TEXHOJIOTUH, TO3BOJISIIONINE MOBBICUTh AKTUBHOCTh CTY/ICHTOB
IIpU OCBOEHUHM MaTepuaia Kypca U MpPeAOCTaBUTh UM BO3MOXKHOCTH 3(PPEKTUBHO peaan30oBaTh
9achl CAMOCTOSITEITLHOU PabOTHI.

JInst CTYy[IEHTOB CO3[1aH KpaTKUK OIIOPHBIA JJIEKTPOHHBIM BapUaHT JIEKLIIHOHHOTO
MaTepuana Kypca. DJIeKTPpOHHBIA KOHCIEKT HaxomuTcs Ha kadeape «O@TOC» u MoxeT OBITH
NOJYy4YeH CTYIEHTOM B CJy4ae IMPOIMYCKOB 3aHATUH MO YBAKUTEIBHBIM TPUYMHAM MU
BBIHY/ICHHOTO TIepeBO/ia 3aHATHI B TUCTAHIIMOHHYIO (hopmy.

Ha nexknusax, mpakTHUeCKUX M J1a0OpAaTOPHBIX 3aHATUSAX PEANU3YIOTCS WHTEPAKTHUBHBIC
TEXHOJIOTUM, HPUBETCTBYIOTCSI BONPOCHI M OOCYXJEHHUS, HCIOJb3YeTCS JIMYHOCTHO-
OpPUEHTUPOBAHHBIN MOAXO0JI, TEXHOJIOTHS pabOThl B MajbIX IPYIIIAX, YTO MO3BOJISIET CTYAEHTaM
OpOSIBUTH C€0s, MONYYUTh HAaBBIKK CAMOCTOSATENBHOTO M3Y4YeHHsI Marepuana, BbIPOBHATH
YPOBEHb 3HAaHHUU B IPYIIIIE.

Bce Bompochl, BO3HUKIIME NPU CAMOCTOATENIBHOM paboTe Haja JAOMAIIHUM 33JaHHEM,

moIPpOOHO Pa3OUparoTCss Ha JTA0OPATOPHBIX 3AHATHUAX, MPAKTHYCCKHUX 3aHITHSIX M JICKIIHSX.
ITpoBoasTCS MHAMBUAYAJIbHBIE U TPYIIIOBBIE KOHCYJIbTAllMM C MCIOJIb30BaHUEM, KaK BCTped
CTYACHTaMH, TaK M COBPEMEHHBIX WH(pOPMAIMOHHBIX TEXHOJIOTHI: YaT, AJIEKTPOHHAs T0YTa,
Skype, Zoom.
Wuunuupyercst akTUBHOCTh CTY/IEHTOB, MOOLIPSIETCS 3aJJaHUE JIIOOBIX BOIIPOCOB 10 MaTepuaiy,
IIPAKTUKYETCS WHAWBHUIYaJIbHBIM OTBET HA BONPOCHl CTYACHTA, PEKOMEHAYIOTCS METOAbI
YCIEIIHOTO CAMOCTOSATEIBLHOIO YCBOGHMSI MaTepHalla B 3aBUCUMOCTH OT YpOBHSI €ro 0a3oBoi
MOJTOTOBKH.

JUis OLleHKHM 3HaHUM, YMEHUH, HAaBBIKOB U YPOBHS C(POPMHUPOBAHHOCTH KOMIETEHLINN
npuUMeHsieTcs 0aJIbHO-PEHTUHIOBAs CUCTEMAa KOHTPOJIS U OLIEHKU YCIIEBAEMOCTH CTYACHTOB B
MPOLIECCE TEKYIIET0 KOHTPOJIS.

IIpomexxyTouHast arrTecTanusi NPOBOAUTCS B (opMe HK3aMeHa C Y4YeTOM TeKyIIei
yCIIeBa€MOCTH.

Pe3yabTaT 00yuyeHusi cunuraercs c(pOPMHPOBAHHBIM HA NMOBBILICEHHOM YPOBHE, €CIU
TEOPETUYECKOE CO/IepP)KaHUE Kypca OCBOSHO MOITHOCTHIO. [Ipu ycTHBIX coOece1oBaHUSAX CTYACHT
MCYEpIBIBAIOIIIE, TIOCIIEI0BATENbHO, YETKO U JIOTHYECKH U3J1araeT yueOHbIi MaTepuai; cBOOOIHO
CIpaBJIAETCA C 3aJadyaMM, BOIIPOCAMM U JAPYTMMM BHAAMM 3aJaHUM, UCIOJIB3YET B OTBETE
JOTIONTHUTENBHBIA MaTepuan. Bee mpeaycMoTpenHble paboueld yueOHOM MmporpaMMoil 3ajaHus
BBIIIOJIHEHBl B COOTBETCTBHMM C YCTAHOBJIIEHHBIMH TpeOOBaHMSMHU, CTYJIEHT CHOCOOeH
AQHAJIM3UPOBATh IOJYYEHHBIE PE3YJIbTaThl, MPOSBIAET CAMOCTOATEIBHOCTh IPU BBINOJHEHUU
3aJJaHuH.

Pe3yabrar 00yuyeHusi cuumraercss cC(pOPMHPOBAHHBIM HAa IOPOrOBOM YPOBHE, €CIU
TEOPETUYECKOE CO/IepPIKaHUE Kypca OCBOCHO MOIHOCThIO. [Ipu YCTHBIX coOeceloBaHUSX CTYACHT
MOCJIEe0BATENbHO, YETKO U JIOTMUECKU CTPOMHO H3iaraeT ydyeOHBbI MaTepual; CIpaBIIIeTCs C
3aJauaMy, BONPOCAMU M JAPYTUMHM BUAAMHU 33/1aHUM, TpeOYIOIIMX NPUMEHEHUs 3HAaHUM; Bce
MpPEeayCMOTPEHHBIE pabodveil yuyeOHOW MporpaMMoOil 3a/laHusi BHITIOJIHEHBI B COOTBETCTBHH C
YCTAHOBJICHHBIMH TPEOOBAaHUSAMHM, CTYIEHT CIIOCOOEH aHAIM3UPOBATH MOJYYCHHbIE PE3YJIbTaThI;
MIPOSIBIISIET CAMOCTOSITEIbHOCTD IIPH BBITOJIHEHUY 3aJaHUI

Pesyabrar o00ydeHusi cuuTaerci HecOPMHMPOBAHHBIM, €CIM CTYACHT NIpHU
BBITIOJIHEHUH 3aJaHUi HE JIEMOHCTPUPYET 3HAHUH y4eOHOro marepuaia, JOIyCcKaeT OUIMOKH,
HEYBEpEHHO, C OOJBIIMMH 3aTPYAHEHUSMHU BBIIOJNHSAET 3aJaHUs, HE JIEMOHCTPUPYET
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HGO6XO,I[I/IMI)IX YMeHHﬁ, Ka4dye€CTBO BBIIIOJIHCHHBIX SaI[aHI/Iﬁ HE COOTBETCTBYET YCTAaHOBJICHHBIM
Tp€6OBaHI/I$IM, Ka4d€CTBO HUX BBIIIOJIHCHHA OLNCHCHO YHCIOM 0aJIOB HIKE TpEX IO OLICHOYHOM
CHUCTEME, UTO COOTBECTCTBYECT AOIIOPOIOBOMY YPOBHIO.

10.2. MeToauyeckue yKasaHus 1Jisl 3aHATHI JIEKIIUOHHOTO THIIA

JIeKIMOHHBI KypC TMpeAroJiaraéT CUCTEMAaTU3UPOBAHHOE M3JI0KEHHE OCHOBHBIX
BOIIPOCOB TEMAaTHUYECKOro IUIaHa. B XoJe JEeKIHMOHHBIX 3aHSITHH pacKpbIBalOTCsA 0a30BbIe
BONIPOCHI B paMKax Kaxaou Tembl nuciuruimHbl (Tabmuna 4) . O003HAYAOTCS KITFOYEBHIE
aCHeKThl TeM, a TaKXKe JIelaroTcsl aKLUEHThl Ha Hauboyiee CIOKHBIE M Ba)KHBIC MOJIOKEHUS
M3y4yaeMoro Marepuayia. Martepuanbl JICKUUN SBISIOTCA OMOPHOM OCHOBOM ISl MOJATOTOBKH
00y4aromuxcsi K MPaKTUYECKUM 3aHATUAM / JTaOOpaTOpHBIM paboTaM M BBIMOJIHEHHS 3aJlaHUM
CaMOCTOSITEIbHOW Pa0OThI, @ TaKXKe K MEPOINPHUATUSIM TEKYIIEro KOHTPOJS YCIEBAEMOCTH W
MIPOMEKYTOUHOM aTTECTAINH 110 TUCIUIUINHE.

10.3. MeToauyeckue YKa3aHMsi 10 OCBOCHHI0 IMCHMILIMHBI Ha JIA00OPATOPHBIX
padorax

[ToaroToBky K Kaxka0¥ 1a00paTOpHON pabOTE CTYACHT JIOJDKEH HAaYaTh C O3HAKOMIICHHS
C IUJIAaHOM 3aHATHS, KOTOPBIA OTpakaeT CcoJlep)KaHhe TMpeasioKeHHOM Tembl. Kaxnmas
BBITTOJIHEHHAst paboTa ¢ 0(OPMIIEHHBIM OTYETOM U TTOJJICIKHUT 3aIIUTE y MPETo1aBaTes.
[Ipu oneHUBaHUM J1a0OPATOPHBIX PAOOT YUYUTHIBACTCS ClIEAYIOIIEE:
— KayecTBO BBINOJHEHUS IKCHEPUMEHTAIbHO-IIPAKTUYECKON 4YacTh pabOThl U CTENEHb
COOTBETCTBUS PE3YyJIbTaTOB PA0OTHI 33JaHHBIM TPEOOBAHUSIM;
— KauecTBO oopMiIeHHUs oTYeTa MO padoTe;
— KauecTBO YCTHBIX OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI MPH 3alUTe PabOThI.

10.4. MeToauueckue YKa3aHusl 110 OCBOCHHIO JUCHUIVIMHBI HAa MNMPAKTHYECCKHUX
3AHATHUAX

[IpakTrueckue  3aHATHA  TPEACTABISIOT  COOOM  JETamM3aluio  JICKIIMOHHOTO
TEOPETUYECKOT0 MaTepualia, MPOBOIATCS B LEIAX 3aKpPEIUICHHS Kypca M OXBaThIBAIOT BCE
OCHOBHBIE pazzaenbl. OcCHOBHOW (OpMOW TMPOBEJAEHUS TNPAKTUYSCKUX 3aHSATUH SIBISETCS
oOcyxaeHue Hambojee MPOOJIEMHBIX M CIOXHBIX BOMPOCOB MO OTACIBHBIM TeMaM, a TakKke
petieHue 3a1a4 u pa3oop NpUMEPOB U CUTYAIIMI B ayIUTOPHBIX YCIOBUSX.

[IpakTudeckue 3aHATHs 00YJarOIIUXCS 00ECIIEUNBAIOT:

- IPOBEPKY U YTOUHEHUE 3HAHUM, TOJTYYCHHBIX HA JICKIUSIX;

- IIOJIyYEHNE YMEHUM U HaBBIKOB PELIEHUS 3a/]1ay4;

- TOJBEJECHUE WTOTOB 3aHATHN MO PEUTHHIOBOM CHUCTEME, COTJIACHO TEXHOJOTMYECKOU
KapTe NUCUUILIHBIL.

10.5. MeToanueckne yKa3aHusl 10 CAMOCTOSATEJbHOM padoTe 00y4aromuxcs

CamocrosiTenbHass paboTa obOecriedrBaeT MOATOTOBKY OO0yYaromierocs K ayAuTOPHBIM
3aHATHSIM U MEPONPHUATUAM TEKYLIETO KOHTPOJISA M MIPOMEXYTOUHON aTTeCTAllMy 110 U3ydaeMOn
quciumuiiHe. Pe3ynabTaTsl 3TOM MOATOTOBKM MPOSBISIOTCS B aKTUBHOCTH OOydYaromierocs Ha
3aHATUSAX U B KAueCTBE BBIMOJHEHHBIX MPAKTHMYECKHX 3aJaHui U JIpyrux (opM TEKYIIero
KOHTPOJIA.

[Ipu BHIMOMHEHUU 33AaHUN JJII CAMOCTOSTENILHONW pabOThl pEKOMEHIyeTCsl IpopaboTKa
MaTepUAJIOB JIEKIUUA 10 KaXKIOM NPOMACHHONW TeMe, a TakKe H3Yy4YCHUE PEKOMEHIyeMOu
JIUTEpaTypsl, IpeACTaBIeHHON B Paznene 6.

B npouecce camocrosTenpbHOW pabOThl NpU HM3Y4YEHUM AMCLUUIUIMHBI CTYJEHTBI MOTYT
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paboTaTh Ha KOMIBIOTEPE B CIICIUAIN3UPOBAHHBIX AYIUTOPHSIX JJISI CAMOCTOSTEILHONW PaOOTHI
(ykazano B pazgene 9). B ayautopusx MMeeTCs JOCTyN uepe3 WH(HOPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «HTepHET» K 3JIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTEIbHOM
cpene yauBepcuteta (OMOC) wu snextponHoi Oubmmoreunoit cucreme (OBC), rme B
AJIGKTPOHHOM BHJIE PACIIOJIaraloTCsl YYeOHbIE M YU4EOHO-METOIUYECKHE MAaTepUalbl, KOTOpPbIC
MOT'YT OBITH HCIIOJIb30BAHbI JJISL CaMOCTOSITCIILHOU pa6OTBI IMpUu U3YUCHUHN JUCHUILJINHBL.

PasBepHyThIe METOIMYECKHE YKa3aHUs 110 BCEM BHIAM pabOTHI CTYACHTA HAXOIATCS Ha
kapeape «OTOC.

11. OHEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISA OCBOEHUA IUCHUIIJIMHBI

HJ’IH TCKYLICTO KOHTPOJIA 3HaHHUH CTYACHTOB II0 JUCHUIIIINHC IIpOBOAUTCA
KOMIIJICKCHAas OLICHKA 3Hal—[l/[i71, BKJIIO4aronias

— IIPOBEJECHUE KOHTPOJIbHBIX paboT;
— TEOPETUYECKUH ONPOC U 3alIUTa OTYETOB 110 JIabOpaTOPHBIM padoTam;
— 3a4erT C OLICHKOM.

11.1. TunoBsbie BONPOCHI sl JJAO0OPATOPHBIX PadoT

KoHTpobpHBIE BOMPOCH IS JIA0OPATOPHBIX paOdOT MPUBEICHBI B y4COHO-METOINICCKUX
MOCOOHUSX IO MPOBECHUIO JTA0OPATOPHBIX PadOT.

11.2. TunoBble BONPOCHI 1JIs1 MPOMEKYTOYHOI aTTecTanuu B popme 3auera ¢
OLICHKOM 110 OKOHYAHUM NATOr0 CeMecTpa

1. Bonnoas ¢pynkuus (B®). [InotHOCT BepoATHOCTH. I10TOK MIIOTHOCTH BEPOATHOCTH.
HenpepsiBHOCTS U Ti1agkocts BO. [IpuHnmn cynepnosunuu.

2. CranuoHapHOe M HecTalMoHapHoe ypaBHeHus lllpemunrepa. OnepaTopbl ¥ MaTpUIIbI
(U3MYEeCKUX BETUYMH.

3. ®opmamusm llpemunrepa u gopmanusm Jupaka. 3agaua lItypma — JluyBumas ams
COOCTBEHHBIX (DYHKIIMI ¥ COOCTBEHHBIX 3HAYCHUI (PU3HMUYECKUX BEIIMUHMH.

4. YcaoBue COU3MECPUMOCTHU (I)I/I3I/ILIGCKI/IX BeanunH. COOTHOIICHUS HeOHpeﬂeHeHHOCTeﬁ.

5. PasuoBecHoe Temnosoe minydenue (PTH). YcnoBue IeTanbHOrO PaBHOBECHS MEKIY
W3JIy9CHUEM U MaTEPHUaIOM TIOJIOCTH.

6. BBIUMCIUTE CIEKTPAIbHYIO IIIOTHOCTH cocTosiHui PTU. 3aBucut 1 oHa OT (OPMEI U
MaTrepuaa 1nojaocTu?

7. Knaccuueckas teopusi PTU. Ee nemocratku. ['nnoresa [TnaHka 0 KBAHTOBAaHMHU CBETA.
OHeprust U UMIyYJbC (OTOHOB.

8. Cmoiictea PTU abcomoTHO 4yepHOro Tena ((IyKTyauus 4mciaa (OTOHOB, 3aKOH
KOPOTKOBOJIHOBOTO cMeleH s, 3akoH Ctedana — bonbiiMaHa).

9. CpaBHHTE CBOICTBA CHIOHTAHHOTO ¥ BBIHYKIEHHOTO H3Ty4EHHIA.

10.MuBepcHas  3aceNeHHOCTh DJHEPreTMYECKMX ypoBHEH. JIOCTMKMMAa JIM OHAa B
JBYXypOBHEBOI1 cucreme?

11. B yem cocToMT ycloBHE HHBEPCHOM 3aCENEHHOCTH IS TPEXYPOBHEBOI CHCTEMBI?

12.Bripasuth 3HEPruro 51eKTPOMArHUTHOTO M3IydEHHs Yepe3 000OIIEHHYI0 KOOPIUHATY
u 0000meHHbId umnynbe. KakoB Bua oneparopa I'aMuiibTOHa Ui MHOTOMOJIOBOTO CBETOBOTO
noJist?
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13.BropuyHoe KBaHTOBaHME SIEKTPOMATHUTHOTO W3dydeHMs. JlaTh ompejeleHue
A A
+
OIepaTopoB pOXKACHUS | yHHUTOXeHHs (d (oToHOB. Bripazuts omeparops ['amunbrona,
A A

o +
BCKTOPHOTI'O MOTCHIIMAJIA, HATPSAKCHHOCTU JJICKTPUICCKOI'0O U MArHUTHOT'O ITOJICH YCPEC3 a wmna

14.0Oneparopsr uncna u ¢assl GoToHoB. COOTHOLIEHHE HEONPEAENEHHOCTEN JUIS YHCTIA 1
¢da3sl HOTOHOB.

15.Kakue coCTOSIHMS CBETOBOTO MOJISl HA3BIBAIOTCS YMCTHIMH?

16.Yemy paBHa ¢puykryanus $assl B COCTOSHHY C ONpeEIeIeHHBIM YUCIOM (OTOHOB?

17.Yemy paBHa duykTyarus unciaa GOTOHOB B COCTOSHHU C ONpe/ieneHHOoM (a3oii?

18. B kakoM cocTosiHMM NpoOM3BeNeHHE HeompeneienHocteii ON - OCOS( mnpuHUMaeT
MUHHUMaJIbHOE 3HaueHue? Yemy oHO paBHO?

19.Yemy paBHBI OxuzaeMmble 3HaueHHs W (uykTyauun Bemmumn F, H n [EH ] B
KOT€PEHTHOM COCTOSHHH?
20.lath onpeseneHne CMEIAHHBIX COCTOSHUI CBETOBOTO TIOJI.

21.0Oneparop mI0THOCTH. BBIYMCIIEHHE OKHIAEMBIX 3HAYEHHMI (U3MUECKUX BEIMYMH B
CMELIaHHBIX COCTOSHUAX.

22.CocTosHue paBHOBECHOTO TEMJIOBOIO U3Iy4eHHs KaK IPMMEP CMENIAHHOIO COCTOSHHSL.
CpaBHeHUE CBOMCTB Xa0OTHUECKOI'O U KOTEPEHTHOI'O CBETOBOI'O MTyYKOB. TEII0OBOM U KBAaHTOBBIN
LIYMBI.

23.0neparop IIOTHOCTH ISl YUCTOTO COCTOSHMS. UeMy paBeH KBaJparT 5TOro oneparopa’

24.FaMI/IHLTOHI/IaH aToMa M TaMWJIbTOHHMAH B3aMMOACHCTBHUS aToMa C HU3JIYUYCHUCM B
Q)opMaane BTOPUYHOI'O KBAHTOBAHMU.

25.Yemy paBHA BEPOATHOCTH OJHOBPEMEHHOIO MHOIVIOMIEHMS (WM HCITYCKaHHsS) IBYX
¢doronoB? OTBeT AaTh I NPUOIMKEHUN: a) TUIOIBHOT0; 0) KBaJpyNOJIbHOTO B3aUMOACHCTBUS
aToMa C U3JIy4EHUEM.

26.BHLII/ICJ'ICHI/IC KOB(l)CI)I/ILII/IeHTOB CKOpOCTGfI CIIOHTAHHOI'O 1 BBIHYKJACHHOT'O IIEPEXO0J0B B
JUITOJIBHOM HpI/I6J'II/DKCHI/II/I.

27 .Jlath onpeenenne KOPPENSIMOHHON QYHKIIMH M CTETIEHH KOTePEHTHOCTH.

28.BpeMenHas KOrepeHTHOCTh. BpeMs U IIMHA KOTepeHTHOCTH. EcTecTBeHHas MIMpUHA
CHEKTPaIbHBIX JIMHUM.

29.JloniepoBCckoe yIMpPEHHe CIEKTPAIbHBIX JMHUH. Kak OHO 3aBMCHUT OT JaBJEHMS U
TEMIIEPATYPBI U3JTY4aIOIIEro ra3a?

30.YaapHoe ymmupeHue CHEKTpadbHBIX JHHHI W €ro 3aBUCHMOCTH OT JaBIEHHA H
TeMIepaTypbl U3IyUYaroIIEro rasa.

31.TIIpocTpancTBenHas KOTE€PEHTHOCTB. Pagnyc KOTEPEHTHOCTH. CreneHb
MPOCTPAHCTBEHHON KOT€PEHTHOCTH.

32.KorepeHTHOCTh BBICIIMX MOPSAAKOB. I10CTAHOBKA SKCIEPUMEHTA IO MCCIIENOBAHHIO
uHTEp(EepeHIINN UHTEHCUBHOCTEN CBETOBBIX NMy4YKOB (Xenbepu bpayn u TBucc).

33.HOJ’I}IpI/ISOBaHHOCTB CpCAbl Kak (1)}1HKI_[I/I$I €C OTKJIMKa Ha 3HAYCHHA ISJICKTPHUYCCKOI'O

MoJjst B TpPEeAbIIyIIME BpeMeHa. TeH30p IHUAJIEKTPUYECKOW BOCHPUUMYUBOCTH Xi k(O))

UJI€AILHOrO Ta3a. YeMy paBHbI KOMIOHEHTBI ); | (— (D)?

34.KpantoBas Teopus BpEMEHHOM [WCIEPCHM CBeTa B MacanbHOM rase. Cuilbl
ocuwuATopos. [IpaBuia cymm.

35.B "eM cocTOUT (PU3MYECKHIT CMBICT OTPHUIIATENBHBIX CHJI OCLHUILIATOPOB?
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36.IIpocTpancTBeHHas aucnepcus cera. Kakas cpena HasplaeTcs rupoTponHoit? Kakoii
BU/JI UMEET MaTEepUAIbHOE YpaBHEHUE B TUPOTPOIHOMN cpeie?

37.Ceucnue paccesnus cpera. JdudepeHUuanbHOe ceYeHHE YOPYTOro M HEyIpyroro
paccesiHus.

38.1IpoananusupoBaTh YacCTOTHYKO 3aBHCHMOCTh CEUEHHMS YIPYroro pacCesHus.
PaccmoTtpeTs yacTHbIe citydan OOJBIIMX U MAJIbIX YacTOT.

39.B uem cocTout (usnuecKas CylmHOCTh KOMOMHAIIMOHHOTO PACCEsHNU?

40 .Kak BBIUHCISETCS CEUCHUE KOM6I/IHaI_[I/IOHHOI‘O pacceaHuda B HpI/I6JII/DK€HI/II/I
OJICKTPHUICCKOI'0 JUIIOJBHOI'O B3aHMOﬂeﬁCTBHH?

41.TIponcxokIeHHE CTOKCOBBIX (KPACHBIX) M aHTHCTOKCOBBIX ((DHOJIETOBBIX) CATEIIUTOB
B CIIEKTPE PACCESIHHOIO CBETA.

42 .Paccesnue cBeTa Ha (POHOHAX KPUCTAUIMYECKON PELICTKH.
43.0c06eHHOCTH ONTHYECKUX CBOMCTB JAMAIEKTPUKOB M HOIYHPOBOIHUKOB.
44 Knaccuukays BUI0B peKOMOMHAMOHHOTO U3y4€HHs B TIOTyIPOBOIHHKAX.

45.Buyrpennnii  gorospdexr. IlpsiMble ¥  HENpAMbIE MEK3OHHBIE  HEPEXOJIbL.
Cseroauojsl. [TomynpoBoHUKOBBIENA3EPHI.

46.3KCI/ITOHI)I. Paccesnune u moriomeHne cBeTa Ha SKCUTOHAX.

47.B ueM 0COOEHHOCTH CTPOEHUS BEIIECTB, B KOTOPBIX HAOMIOAAIOTCS JIMHEHHBIN 2 dexT
IToxxkensca?

48.Knaccudukamus HenmuHeinbx cpea. CHopMyIupoBaTh 4aCTOTHO — HEPECTAHOBOYHBIE
COOTHOILEHUS JJIsl TEH30POB KBAJPATUYHON KyOUUECKOI BOCIPUMMUYKUBOCTEH.

49, Dusnueckas cymHocTh 3QPeKxToB: a) caMoPOKYCHPOBKH; 6) TeHepalul CyMMapHOi U
Pa3sHOCTHOM YacTOT; B) ONITHYECKOTO BBIIPSIMIICHUS.

50.4ro Takoe: a) (a3oBblii CHHXPOHM3M; O) BOIHOBas paccTpoilka; B) JUIMHA
KOT'€pEHTHOCTH JJIsl TeHepaliy BTOPOH rapMOHUKH? CKasipHbIE U BEKTOPHBIECUHXPOHU3MBI.

51.Anamus ¢azoBoro moprpera Mpolecca Ie€HepalMy BTOPOH TapMOHHKH JUIS CIydas
CKaIIIPHOTO0 OO € — CHHXPOHMU3MA.

52.CaMOC)KaTI/I€ CBCTOBBIX HMITYJILCOB B Ky6I/I‘~IeCKI/I HEITUHCEHHBIX cpeaax. I'urantckue
HUMITYJIBCHI. CDGMTOCGKYHI[HLIC HUMITYJIBCBI. OnTrudeckre COIUTOHBL.

11.3. TunoBble 3aJaHUA I TEKYIIEr0 KOHTPOJIS.

Kontposbnas padora Nel (2 gaca).

BAPUAHT 1.1

—

— — 2
1. BsruuciuTh KBagpat GuykTyarmn Hanpsokerroctn AE? = <E 2> — <E > BUXPEBOTO

DIEKTPUUECKOTO I10JIA U1l OJHOMOIOBOI'O U3JIyYEHHUs B KOTEPEHTHOM COCTOSIHUU ‘ OL> . Hacrora
15 -
m3nyderns o = 2-107 ¢,
VAN AN
2. Bpruucnute kommyTtatop 4 N,COSQ ¢ . ChopmMyarpoBaTh COOTHOILIEHHUE

HeonpezaeneHHocren aus senuuud N U COSQ.

BAPUAHT 1.2
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- — —\ 2
1. Borumciuts kBagpar Quykryaun Hanpsokeraoctn AH ' = <H 2> — <H > BUXPEBOTO

MAarduTHOI'O IT0JIA AJI1 OAHOMOAOBOT'O M3JIYUCHHUA B KOITCPECHTHOM COCTOSHHUU ‘ (X> . Yacrora

15 -
m3nyderns o = 2-107 ¢,
AN N

2. BpuaucIuTh KOMMYTATOP {n,sin (p} . ChopmynupoBaTh COOTHOIICHHE

HeonpeaesIeHHoCTer 11 BenuunH N 1 SIN Q.

BAPUAHT 1.3

—

1. Berucnuts oxumaemoe 3Hauenue S = (EH ] IUTOTHOCTH TIOTOKA SHEPTHH JIJIsI
15 -
OJIHOMOJIOBOTO U3Iy4eHHUs B KOTEPEHTHOM cocTostHuU | OL) . YacToTa m3nydenus ® = 2-107 ¢
: =10* exp(i /4
, TapaMeTp COCTOsIHUSA Ol = exp ITE/ .

N A
2. BbIuucIuTh KOMMYTAaTop E,COS(p . ChopmynupoBaTh COOTHOIIICHUE

HEOTIpeeNIEHHOCTEH 1yis Benuund £ 1 COSQ.

BAPUAHT 1.4

—

2
l. BBIqHCHHTB KBaI[paT HaprI)KeHHOCTI/I <E > BI/IXpeBOFO :‘)HGKTqueCKOFO TI0JIA IJIA
0/IHOMOJIOBOTO H3y4eHHUs B CMEIIAHHOM COCTOSIHHU: ‘ S> = 0,4‘ n> + 0,6‘ 0L> . Yacrota

wsnyuers © = 2-10™ ¢, napamerpst cocrosmuit: N =108, . =10 exp (i nt/ 4). Kaxkoit Bun

HMECT OIIepaTop HHOTHOCTI/I?
A A

2. Berauciuts kommytatop < H,COSQ ¢ . CHopMyIMpoBaTh COOTHONIEHHE
HeompeaeneHHoCcTel 1is Besmuud /1 1 COSQ.

KontpoabHasi padora Ne2 (2 yaca).

BAPUAHT 2.1

1. Paccuurars 3¢dext 3eemana it U3ITydaTeIbHBIX MEPEXOOB MEXKAY TEpMaMHu:

3 3 .
F3—) D3. OnpenenuTs YUCIIO CIEKTPAIbHBIX 7T — U O — JIMHUML.

2. BprauciuTh yron ckamsipHoro OO € — CUXpOHU3Ma JIJIsl TeHEepaIlii BTOPOW TAPMOHUKH B
OTPHILIATEILHOM KpHUCTaJUIe. XapakTepucTuieckue Ko3(pGpUinueHTs! npeoMIeHHs:

n,(0)=1,467, n (20)=1,490, n (20)=1,460.

BAPUAHT 2.2
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Paccuurats ad ekt 3eemana Ui U3ydaTeNbHBIX IEPEX0I0B MEX Y TEpMaMHU:
4 4 .
FV —> DV OrnpeaenuTh YUCI0 CIEKTPANbHBIX 7T — U G — JUHUM.
2 2

KakoMy COOTHOIIEHUIO TOJIKEH YAOBIETBOPATH YIOJI CKAJISPHOI0 O €€ — CUXpPOHU3MaA
JUIsl TEHEpallid BTOPOM FrapMOHMKHU B OTPULIATENIBHOM KpucTauie? XapakTepUCTUYECKUE

K02 GUIMEHTBI penoMieHust: N, (0)) =1,485, n, (2(0) =1,490, n, ((D) =1475,

n, (20)) =1,480. Y xosnersopsior i ouu yenosuo 90 — rpaxycroro cuuxpormnsma?

BAPUAHT 2.3
Paccuurats addext 3eemana i U3TydaTeNIbHBIX [IEPEX0I0B MEXy TEpMaMHU:
4 4 .
F7 —> Dy. OnpenenuTh 9UCIIO CICKTPATBHBIX 7T — B G — JIMHUIA.
2 2

BpruucauTs yrois cKasipHOro €€0 —CUXpOHHU3Ma I FeHEpalui BTOPOX TApMOHUKH B
HOJIOKHUTEIBHOM KpUcTajuIe. XapaKTepUCTUYECKHE KOAPPHUIIUEHTH! PEIOMIICHHSL:

n,(0)=146, n (20)=1,49, n (0)=1,48, n,(20)=150.

BAPUAHT 2.4

PaccunTats 3¢ ekt 3eemana s H3IydaTeIbHBIX IEPEX0J0B MEXTY TEPMaMH:
3 3 o
F3—) Dz' OnpenenuTts YUCIIO CIEKTPaIbHBIX 7T — U O — JIUHUI.

Bbruncnuth yroi ckansipHOro €00 — CUXpPOHHU3MA ISl TeHEepaluy BTOPOi TapMOHUKH B
MOJIOKUTEITHHOM KpUCTAIlIe. XapaKTepUCTUIecKue K03 PUIIHMEHTHI MPETOMICHHUS:

n,(0)=1466, n (20)=1475, n,(0)=1502, n,(20)=1508.
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YTBEPXAIO:
N.O.qupexropa uncruryra USAuTD

__JleryanoB__M.A.
“« oo 2023 1.
Jlucer akTyasm3anuu pagoveid MporpaMMbI INCIHILITHHBI

«_b1.B.O/I.7__®u3znyeckas 1 KBAaHTOBAsI ONITHKA__ »
HHIACKC 11O yqe6H0My IJjiany, HQAUMCHOBAaHUE

JUISL TIOITOTOBKH OaKaJIaBpOB/ CIIEIIMATUCTOB/ MarucTpoB

Hanpasnenne: {mm¢pp — na3Banme}l11.03.02 HNHHOKOMMYHHUKAIIMOHHBIC TEXHOIOTUH
HCHCTEMBI CBSI3U

HanpaBieHHOCTh: OnTHYecKHe CHCTEMbI U CETH CBS3U
®opma oOyueHus : oUHas
['ox nawama mogaroroBku: 2023

Kypc 3

Cemectp 5_

a) B paGouyro nporpammy He BHOCITCS u3MeHeHus. [IporpaMma akTyanusupoBaHa s
2022 r. Hayaia mOArOTOBKH.

0) B pabGouyio mporpamMmy BHOCSTCS CIENyIONIME W3MEHEHHs (yKa3aTh Ha KaKOW TOJ
Havaja MoJr0OTOBKH):

1) e :

3) e

Pa3zpaboTtuuk (1): UBanoB A.E., K.T.H., TOIIEHT
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(®UO, yueHas CTENeHb, YUCHOE 3BaHHE)

« 22 » wmons__2022 .
PaGouas nporpamma nepecMoTpeHa 1 0Jj00peHa Ha 3acefanuu kapeapst OTOC
MIPOTOKOJI Ne 32 oT «9 »

_WIOHS 2022 1.

3aBenyrouuit kapeapoit Paesckuii A.C

Jucr AKTyaJIu3alui IIPUHAT HA XPAHCHUE:

3asenyromuii Beimyckaromieii kapeapoit @TOC Paesckwmii A.C. «_» 2022 .

Mertonuueckuii otaen YMY: « » 2022 .
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