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1. llesu u 3212494 AU CIUILIHHBI

Lenstmu 1 3a1a4aMy OCBOCHUS TUCIUIUIMHBI «{MppaKkIIMOHHAS ONTHKAY SIBIISIOTCS
nojgy4yeHue 0a30BbIX 3HAHUN N0 TEOpUHU AU(PPaKIINU CBETa, PYHKIHOHAIbHBIM
BO3MOXKHOCTSIM JU(PAKIMOHHBIX ONTHYeCKHUX AeMeHToB ([03), meTonam pacuera u
cunresa J109, 3HakoMcTBO ¢ obnactsamu npumeHenus JJOD, a Takxke caMOCTOSTEIbHOE
KoMIbloTepHOE TipoekTupoBanue JJOD. [Ipu ocBoeHUN NUCIUTUIHMHBI BRIPpAOaThIBACTCA
oOmedusnyeckas U odlieMaTeMaTHuecKas KyJbTypa: YMEHHE JTIOTUYECKH MBICIUTD,
yCTaHABIUBATh JIOTHYECKUE CBSI3U MEXTy PU3NICCKUMU SIBICHUSIMH, TPUMEHSTh
NOJyYEHHbIE 3HAHUS JJI11 NIOHUMAHUS U MOJEINPOBAHUS (PU3NUECKUX MTPOLIECCOB, YMEHHUE
UCIOJIb30BaTh MOJYyYEHHbIE 3HAHUS Ul PEIIEHUs 3a]a4d U3 APyrux ooaactei Gpusmku.

Kparkoe conepxxanne JTuCHMILTHHBI

HudpakunonHas onTuka o0ObsicHseT qudpakiinio, uHTepdepeHinto, 3hPexTo
HOJISIpU3ALNY, adeppaltio U MPUPORY IAPYTHX CIOKHBIX 3¢ ¢dekroB. udpakuuonnas
OITHKA MTO3BOJISIET CKOHCTPYUPOBATh ONTHUYECKHE CTPYKTYPBbI, paboTaroIye Ha IpUHLUIIE
IUQPaKIUK cBEeTa U o0JIajjatolIe HOBBIMU cBOMCTBaMU. OCHOBHAS HJies 3aKJII0YAETCs B
BO3MOKHOCTH MaHUITYJISILIMA CBETOM C IIOMOIIBIO CTPYKTYP, UMEIOIIHUX Pa3MeEpPhI MOpsIIKa
JUIMHBI BOJIHBL. B Kypce U3710KEHbI OCHOBHBIE UJIEHU TIOCTPOEHUS TAKUX ONTHYECKUX
3JIEMEHTOB, PACCMOTPEHBI UX CBOMCTBA; TEXHOJIOI'MSI U3TOTOBIICHUSI, METOJIbI U3MEPEHUS
UX I1apaMeTPOB, BO3MOXHBIE CPEPbI TPAKTUIECKOTO MPUMEHEHUS.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIIJIMHbI

[TmaHupyemMble pe3ysIbTaThl OCBOCHUS
OII BO (xomniereHuun)

[Tnanupyemsble pe3yabTaThl
00y4eHUs 110 TUCHUTUTHHE

[TK-4 CriocoGHOCTh CaMOCTOSTENBHO U (WJIH) B
COCTaBe MCCIIEA0BATEIBCKON TPYTIIBI
pa3pabarbIBaTh, UCCIIEAOBATh U IPUMEHSATh
MaTeMaTU4eCKue MOEIH JJisi KaUeCTBEHHOTO U
KOJIMYECTBEHHOTO ONUCAHUS SIBICHUN U MPOLIECCOB
U (um) pa3paboTKU HOBBIX TEXHUUYECKHUX CPEICTB

3Haetr: MeTofbl pacyeTa u cuutesa J103; odnactu
npumenenus J109; teoputo qudpakiuu CBeTa,
(bYHKIMOHATBHBIE BO3MOKHOCTU AUPPAKITHOHHBIX
onTH4eckux 3eMeHToB ([10D).

'YMeeT: mpoeKTUpoBaTh NU(PaKIMOHHBIE
ONTUYECKUE AIIEMEHTBL; IPOEKTUPOBAThH

M PaKIIMOHHBIE ONTHYECKUE SJIEMEHTHI.

VMeeT pakTHYeCKUi OMbIT: METOJIAMH pacyeTa
MU PAKIIMOHHBIX ONITUYECKUX DJIEMEHTOB;
MaTeMaTH4YEeCKUM anmapaToM TEOpUU AUPPAKIIH.

3. Mecro aucuuniinHbl B ctpykrype OII BO

[lepeueHb MpeANISCTBYOMIUX UCIUTUIHH,
BHJIOB pabOT yueOHOTO M1aHa

[TepeueHb MOCTEAYIONIMX AUCIIUTLINH,
BHJIOB paboT

Her

Henunelinasa ontuka

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIECTBYOIINUX TACIUILIINH:

Her




4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mas TpyA0eMKOCTh JUCHUILIUHBI cocTaBisieT 3 3.e., 108 4., 40,5 4. KOHTaKTHOM

paboThl
Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yueonoii padoret 4acoB Homep cemectpa
2
OO6mmas Tpya0EMKOCTh AUCIIUTLITMHBI 108 108
Ayoumopnvie 3aHAmus: 32 32
Jlexumu (JI) 16 16
[IpakTueckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI
aynuTopHbIX 3aHsaTui (I13) 16 16
JIabopartopubie pabotsI (JIP) 0 0
Camocmosmenvuas paboma (CPC) 67,5 67,5
TToaroroBka Kk mokJiamgam 50 50
[ToaroroBka Kk sK3aMeHy 17,5 17.5
KoHCynbranuy 1 mpoMeKyTouHask aTTeCTalus 8,5 8,5
Bun koHTpOs (3aueT, qud.3a4et, IK3aMeH) - JK3aMEH

5. Coneprkanue TUCHMILIMHBI

No O0beM ayTUTOPHBIX 3aHIATHH 110
s HanmeHoBaHHE Pa3/Ie/I0B MUCLUIUIHHBI BUZIAM B Hacax
Bcero JI I3 | JIP
1 |OcHOBBI qUQPAKIUH CBETA. 2 1 1 0
2 |Buasl tupaKIMOHHBIX PEHIETOK. 2 1 1 0
3 [[Ipororuns! 1u(ppaKIMOHHBIX ONTHYECKUX 3JIEMEHTOB. 4 2 2 0
4 @OyHKIIMOHAIbHBIE BO3SMOKHOCTH 30HUPOBAHHBIX 4 ) ) 0
MU paKIUOHHBIX ONTHYECKHX 3eMeHTOB ([{009).
5 |['panuns! 30H 1 pa3oBble GYHKIIMH ONTHUYECKUX JIEMEHTOB. 4 2 2 0
6 |03, peanu3yeMble METOIAMU ITUPPOBO roorpaduu. 4 2 2 0
7  [leomerpoonTtuueckuii pacuet JO3. 4 2 2 0
8  |duckperuzanus u kBantoBanue ¢aznl J100. 4 2 2 0
9  [KomnbrotepHoe npoektuposanue JJO3. 2 1 1 0
10 |Metonsl cunte3a J1OD. 1 05 1] 0,5 0
11 |O6mactu npumenenus JJOD. 1 0,5 | 0,5 0
5.1. Jlekuum
Ne Ne Kox-
nexuuulpasena HaunmeHoBaHue UITH KpaTKoe cojiepKaHKue JIEKIIMOHHOTO 3aHATHS BO
4acoB
BonnoBas npupoaa ceeta. Audpaxmus Ha menn. JndpakinoHHas peneTka.
1 1 |dudpakuus Openens u Opaynrodepa. Audpakunonnas 3pPexTuBHOCTD 1
pEIIETKH.
) 5 @Da30Bble U AMIUTUTYIHbIE PEIIETKH, OTPaKaTeNIbHbIE U MPOIMYCKAIOLINE PEIIETKH. 1
PenbedHble pemerku. PagyxHble rosorpaMmel. PemeTku ¢ ymioM Ornecka.




O6bemHbIe pemeTkd. bperrosckas nudpakuus.
3 3 [3onnas mumactunka @penens. Jluuza Openens. Kunodopmsi. 2
4 4 |®oxycaropsl. PoKycaTop B KOJIbLIO. AKCHKOH. 2
5 5 [TpuBeneHne GpyHKIMM K nHTepBaly. [Inockas nquIuHApUYeCcKas JIMH3A. )
OTtpaskaTtesbHas 30HHas MacTuHKa. [liockas npusma.
['onorpammel @ypbe u OpeHenst. AMIUIMTYHbIE TosorpamMmbl. Da3oBbie
6 6  [romorpammbl. KoMOuHUpOBaHHBIC TOMOrpamMMBbl. ITepaTUBHBIIN MOIXO/ K pacueTy 2
rOJIOIPaMM.
JlydeBas mocranoBka 3agauu pacuera [[03. BeiBog ypaBHEHMI HAKJIOHOB IS
7 7 |pacuera JJOD. ['eomeTpoontuyeckuii pacueT Gpokycatopos. [eomerpoonTuueckuii | 2
pacyeT KOMIEHCATOPOB BOJHOBBIX ()POHTOB.
Monenb qUCcKpeTH3aluy U KBaHTOBaHUs ¢a3bl pu coznanuu J10D. Onenka
3 g  [HOTpeLIHOCTH AMCKPETH3ALMH 1 KBAHTOBAHNS ¢a3zbl B mmockoctu J103. Ananus )
BIIMSIHUS TUCKPETHU3ALMU U KBaHTOBaHUS (pa30BOi (DYHKIIMU HAa XapaKTEPUCTUKU
J100.
[ 1aBHBIE ATAIBI KOMITBIOTEPHOTO cuHTEe3a JJO3D. BhuncauTenbHbIN SKCIEPUMEHT B
9 9  |komnbroTepHOM ontuke. [IpoBeeHe HATYPHBIX SKCIIEPUMEHTOB B KOMITBIOTEpHOH | 1
OITHKE.
10 10 [Pa3nuunble moaxoabl K popMupoBaHuio Mukpopenseda. Jiurorpadus. Admsmms. 0,5
CucTtembl (OKYCHPOBKH U3ITyYeHHS Ja3epa B IMCKOBBIX BHICONPOUTPHIBATENSX,
11 11 |nazepHbie nanbHOMepbl. KuHodopMHbIlil akcukoH. JInazakon. Kunogopm 0,5
[IPO3pavyHOro TOpa.
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Kox-
sansuspasiena HanmeHnoBaHMe nim KpaTkoe coepKaHue MPaKTUYECKOTO 3aHATHS, CEMUHapa BO
4acoB
1 1  |OcHOBBI qu(pakIvK CBETA. 1
2 2 |Bunel nudpakimOHHBIX PEIIETOK. 1
3 3 |{[IpoToTUNB! AUPPAKIIMOHHBIX ONTUYECKUX JIEMEHTOB. 2
4 4 @OyHKIIMOHATBHBIE BO3MOKHOCTH 30HUPOBAHHBIX TU(PPAKIMOHHBIX ONMTHUECKUX )
hiiemeHToB (J10D).
5 5 |I'panutisl 30H 1 pa3oBbie PYHKIIUU ONITHYECKUX SJIEMEHTOB. 2
6 6 |10OD, peanuzyembie MmeTogamu IUGPOBOI rojorpaduu. 2
7 7  [leomeTrpoonTtudeckuii pacuet JJOD. 2
8 8  |duckperuzanus u kBanToBanue ¢assl JJOD. 2
9 9 |KommerotepHoe npoektupoBanue [109. 1
10 10  |Metonsl cuntesa J103. 0,5
11 11 |O6nactu npumenenus JOD. 0,5
5.3. JIaboparopHbie padoThI
He npenycmorpenst
5.4. CamocrosiTesibHasi padoTa CTyIeHTa
Bremonnenne CPC
Crnucoxk nureparypsl (¢ yKazaHUEM Kon-
[Toneun CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc JacoB




IloaroroBKa K JOKJIagaM

1. Ilpuknannas ¢pu3uveckas ONTUKa
Penxon.: B. A. ®abpukanT (1. pen.) u ap.;
Mock. 3Hepr. uH-T. - M.: MOU, 19809. - 163
c. mi. 2. Kanureesckuii, H. . BomroBas
ornTUKa y4el. mocodue it By30B 110 2
HanpasieHusiM 510000 "EctecTB. Hayku u
matemaruka" u ap. H. Y. KanuteeBckuii. -
5-e uzn., crep. - CII6. u ap.: Jlans, 2008. -
480 c.

50

IloaroToBKa K 2K3 aMCHY

1. Ilpuknannas pu3nyeckas ONTUKa
Penkon.: B. A. ®abpukanT (1. pen.) u ap.;
Mock. 3Hepr. uH-T. - M.: MOU, 19809. - 163
c. ui. 2. Kanuteesckuii, H. Y. Boxxnosas
ornTuKa y4el. mocobue /i By30B 110 2
HarpasieHusM 510000 "EcrecTB. Hayku u
matemaruka" u ap. H. M. KanuteeBckuii. -
5-e u3n., crep. - CII6. u ap.: Jlans, 2008. -
480 c.

17,5

6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl IPOBeeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTEHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEILHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabusbie meponpusitus (KM)

Ne | Ce- Bun
KM|mecTp| KOHTpOJIs

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSITHS

Bec

Makc.
Oam

[Topsimok HauKCIeHUs 6AIIOB

Yun-
THIBA-
eTCs B
ITA

Texymuii
KOHTPOJIb

Jloxnan

34

[ToaroToBICHHBIE JOKIIAbI 3aCTyITHBAIOTCS
Ha 3aHATHUAX, 3aTE€M 3aJJal0TCSl BOTIPOCHI
TOKJIQTYMKY U IIPOUCXOAUT O0CYKICHHE
paccmarpuBaeMoi Tembl. O1ieHKa
BBICTABJISIETCS C YIETOM HECKOJIIBKHUX PYOpUK.
PyOpuku: 1.) OdpopmieHue npe3eHTanu:
[Ipe3enranus oTcyTCTBYET - 0 OaNIOB;
Odopmitero He 1o mpaBmiiaMm - 2 6amia; K

o OpMIIEHUIO UMEIOTCS 3aMedaHus - 4 OaJa;
3amedanuii K opopmMIICHHUIO HET - 6 OaIoB.
2.) CTeneHb pacKpbITUS MaTepuaia: YCTHBIN
nokuan oTcyTeTByeT - 0 6ansos; Tema
pacKpbITa HE TOCTATOYHO - 5 6amioB; Tema
pacKpbITa HE MOJHOCTHIO - 8 6ansoB; Tema
MOJTHOCTBIO packpbiTa - 10 Gamos. 3.)
Vcrionp30BaHNE BCIIOMOTATENLHOTO
MaTepuaia (mmnaprajika): TeKCT MOJTHOCTbIO
MPOYUTAH C UCTIOIH30BAHUEM
BCIIOMOTaTeIbHBIX MaTepuasos - 0 6anos;
TekcT yacTUYHO MPOYMTAH C UCTIOIB30BAHHEM
BCIIOMOTATEIbHBIX MaTEpPHAIOB - 2 Oasia;
JlokJiaquuk MHOTAa oOparniaercs K

BCIIOMOTI'aTCJIbHBIM MaTCprajiaM B BUJIC IJIaHA

OK3aMCH




- 6 6amnos; Jloknaaunk He oOpaiaercs K
BCIIOMOTaTeIbHBIM MaTepHaiaM - 8 6aIoB.
4.) OtBeTsI Ha Bonpochl: OTBETHI HA BONIPOCHI
OTCYTCTBYIOT WJIM BCE OTBEThI HEBEPHHI - ()
6amioB; Jlokiiagunk OTBETHII HE Ha BCE
BOIIPOCHI MJIM YacTh OTBETOB HEBEPHHI - 3
6asuta; Ha Bce BOpocChl 1aH MpaBUIIbHBIN
oTBeT - 6 6amnoB. bamiel mo pyOpukam
cyMMUpyroTcsa. MakcumalbHas olieHka 34.

[Tpome-
2 2 KYTOYHAst
arTecTanus

DK3aMeHAIMOHHbBIN OMIIET CONEPKUT JBa
TeopeTHUYECKUX Bompoca. Ob1iee KoIMuecTBO
0aJuIOB 1O 3K3aMEHALMOHHOMY OHIIETY - 6.
Kaxx1p1i1 TEOpETUYECKHI1 BOIIPOC OLIEHUBAETCS
Ha 3 Oasia. OTBET OTCYTCTBYET WJIM OTBET HE
COZEPKUT MPaBUIbHBIX PpparMeHToB — ()
OK3aMeH - | 6 [6amnoB. OTBET COAEPIKUT MPaBUIIbHBIE DK3aMEH
(bparMeHThl, HO CTY/ICHT, B IIEJIOM, HE
opHeHTupyeTcs B Borpoce — | 6ain. OTBer, B
11€JI0M, BEPHBIH, HO COJIEP’KUT CYLIECTBEHHbIE
HeocTaTku — 2 6aia. OTBET BEPHBI,
CTYJIEHT CBOOOJTHO OPUEHTHPYETCS B BOIIPOCE
— 3 Oaa.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun npoMexxyTouHoM Kpurepun
[Tpouenypa npoBeneHus
aTTecTaluu OIICHUBAHUS
DK3aMeH SIBISIETCSl 00513aTeNIbHBIM KOHTPOJIbHBIM
. B cooTBeTcTBHM C MII.
HK3aMEH MEpPOIPHUATHEM NTPOMEXYTOUHOU arTecTanuu. CTyaeHT

2.5, 2.6 Ilonoxxeuus

noJiy4yaeT OUJIET, COAEPIKAIM J1Ba BOIPOCA.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Ne
KomnereHuu Pesynbrarsl 00yueHus KM
12
3HaeT: MeTofbl pacueTa U cuntesa J103; obnactu npuMenenus J10O3; Teopuro
[1K-4 midpaxumy cBeta, QYHKIIMOHAIBHBIE BO3MOXHOCTH AU(PAKINOHHBIX ONTHYECKUX [+ [+
snemenToB ([10D).
K-4 YMeeT: MpOeKTUPOBATh AU(PAKIIMOHHBIE ONTHUYECKUE SIIEMEHTHI; TPOSKTUPOBATh mn
}II/I(i)paK]_[I/IOHHI)Ie OIITUYECKHUEC DJICEMCHTHI.
[K-4 VMeeT npakTUYeCKUi OMBIT: METOIaMU pacyeTa TU(PaKIMOHHBIX ONTHYECKUX N
HIIEMEHTOB; MaTEMaTHYECKUM aliapaToM TeOpuH TU(paKinu.
TuoBbIE KOHTPOJIBHBIE 3aJaHUS 110 KAYXKJIOMY MEPOIPUATUIO HAXOISTCS B
MPUIOKECHUAX.

7. YueOHO-MeToAMYEeCKOEe M HH(OPMAIIMOHHOE OOecniedeHUue TUCIMIITIMHBI

ITeyaTHas y4eOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He nipenycmorpena

6) OononHumMenbHaAs IUMmepamypa:




He npenycmotpena

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANbL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MmemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Meronnueckne yKa3aHus I CTYJCHTOB

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Meronnueckue yKa3aHus JJIs1 CTYICHTOB

DJIeKTPOHHAsI Y4eOHO-MeTOoAnYeCKAasl IOKYMeHTaI[Us

HaumenoBanue
Bu ecypca B
No A peeyp . bubnuorpaduueckoe onrcanue
JTUTEPATYphl |  AIEKTPOHHON
dhopme

Kanureesckuii, H. 1. BonHoBas ontuka : yueOnuk ais By308 / H. U.
KanuteeBckuit. — 6-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2025.
— 468 c. — ISBN 978-5-507-52266-8. — TekcT : 37eKTpOHHBIH //
JlaHb : 31eKTpoHHO-0MONMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/445241

OcuoBHas |9BC m3narenanpcTBa
nureparypa |J/laHb

CepebpennukoB, A. M. OcHOBBI ONITOMH(POPMATUKH: Pypbe-ONTHKA,
[U1a3MOHMKA U MeTaMaTepHasl : yaeOHoe mocodue / A. M.
Cepebpennuko. — Ilepmsb : [THUITY, 2021. — 236 c. — ISBN 978-
5-398-02492-0. — TekcT : 31eKTpOHHBIH // JIaHb : 311€KTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/239867

OcuoBHas |9BC m3nareianpcTBa
nureparypa |Jlanb

[Tepedyens KCIOIB3yEMOT0O MIPOTPAMMHOTO O0ECIICUCHHUS:

1. Microsoft-Office(6eccpouno)
2. -Maple 13(6eccpouno)

[Tepeyens ucnonab3yeMbix NpodeccruoHanbHbIX 0a3 JaHHBIX U UH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -Uudopmarmonnsie pecypebl OI'Y OUIIC(6eccpouno)

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue 1 CIUIITUHBI

No OcHoBHOE 000pyIOBaHNE, CTEH b, MAKEThI, KOMITBIOTEPHASI TEXHHKA,
Bun zanstuit a I_l IIPEIyCTaHOBICHHOE IPOTpaMMHOE 00ecTIedeHHe, UCTIOIb3yeMOe st
ol pa3IMYHBIX BUIOB 3aHITHIA

[IpakTuyeckue 506

KOMIIBIOTED, IIPOEKTOD, IMporpaMmMmHoe obecrieuenne Power Point
3aHTHS U ceMuHapsbl |(16) p, P P, HIpOTD

506

(16) KOMITBIOTEP, POEKTOP, MporpaMMHoe obecnieuenue Power Point

Jlexuu




