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IIporpamma y4e6HO#M mucrummmabl «@pakranel, ¢usnka mog00MS» COCTaBIEHA HA
OCHOBaHMH ['OCyZapcTBEHHOro 00pa30BaTeNbHOTO CTaHZAPTa BEHICIIErO MPOGECCHOHAIBHOTQ
obpasosanus (I'OC BIIO) Jonenxoit Haponnoit Pecriy6mxu (JIHP) o HanpasieHHIo OArOTOBKH
28.03.03 Hanomatepuaisl, yTBEp:KIECHHOr0 MpHKa3oM MunucrepcrBa oOpa3oBaHus U Hayku JTHP
oT 28 centsbps 2016 r. Ne 987; Iopsika oprau3anum y4eGHOro mporecca B 06pa3oBaTelbHBIX
OpraHH3alysAX BhICIIEro npodeccHoHanbHOro obpasoBanus J{onenxoit Hapommoit Pecry6iuku,
YTBEPXK/IEHHOTO nprKka3oM MunucreperBa obpasoBanus U Hayku JJHP Ne 1171 ot «10» HOs6ps
2017 r.; yuyebHOro TmIAHA M  OCHOBHOM  00pa3oBaTeNbHOM  IPOTPaMMEI  BBICIIETO
npodeccuonansHoro  obpasoBaHMs HampasieHus mnoxrotoBku 28.03.03  Haromarepuaisi,
paspaborannbix B 'OY BIIO «/{oHenkuit HamOHATBHBIA YHUBEPCHTETY.

Pa3paboTumk: :
Jlouent xadeapsr >
TEOPETHYECKOH (YH3UKH U HAHOTEXHOJIOTHIt B.U. ®unoxun

IIporpaMma y4eOHOM AMCIMILIMHBI YTBEPXKACHA HA 3acelaHHH Ka(eapbl TEOPETHIECKOi
(U3MKHE 1 HAHOTEXHOIOTUH
ITporoxon Nel5 ot «02» anpenst 2020 r.
(3asenyrommii kadepoit B.H.Baproxun

IIporpamma y4eGHOM AUCIHUIUIMHBI 0100peHa y4eOHO-METOINYECKOH KOMUCCHEH (H3uKo-
TEXHHYECKOro (haKyIbTeTa
Ipotoxon Ne 5 ot «15» anpens 2020 r.

IIpencenarens yyeOHO-METOUYECKON
KOMHCCHH (hakyiipTeTa 4’/ B.H.Kotenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«@pakranbl, (¢uU3MKa N0A0OMS»  ABIAETCS  AMCUMIUIMHOW  BapuaTMBHOM  4acTu
[Tpodeccuonansroro bioka mo Hanpasnenuto noarorosku 28.03.03 Hanomarepuaisi.
JUia u3ydeHus JaHHOM ydeOHOM JUCLMIUIMHBI HEOOXOAMMBI 3HAHMS, YMEHUS M HaBBIKH,
chopMHpOBaHHBIE B MpoOIecce H3yYEHHs TNMpeaMeToB «MexaHWKa W MOJEKYJsipHas (QHU3UKa»,
«Teopernueckass MexaHuka», «Mertoapl Marpuzuku», «AuddepeHranbHble ypaBHEHUSD)
«MareMaTH4eCcKUil aHanu3», «AHAIUTUYECKAs T'e€OMETpUs U JUHEHHas anreOpa», «TeH30pHbII
aHanmu3y», «Pu3KKa aToMa U aTOMHOTI'O S1pay Ha NpeablaylieM ypoBHe oOpa3oBanus. IloixydyeHHble
3HAHUS UCIOJIB3YIOTCS CTYIEHTaMH BO BpEMS BBINOJHEHHS Y4eOHOH W TPOU3BOJCTBEHHOU
IPAaKTUKH, IPU HAITMCAHUU BBIITYCKHOHN KBAIM(UKALMOHHON pabOTHI.

2.  CTPYKTYPA JUCHHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUNIUHbL

Hanpasnenue noarotroBku 28.03.03 Hanomarepuabl
ITpoduns

OO6pazoBarenbHasl IporpaMma OakayiaBpuaT
Kpanmmduxarnmst aKaJIeMUYeCKUid OaKaaBp
KonnuecTBo copepkaTenbHbIX MOTyIEH 2

Jucuummna 6a30Boii / BapuaTHBHOMN YacTh

. JTUCIUIIIMHA BapUATUBHON 4acTH
00pa3oBaTeNbHOIN MPOrpaMMbl

®opwmel kouTposist (MK, sk3ameH, 3auer) MK, sk3ameH
Mokasaremnt ouHasi (hopma 3ao04Has popma
00y4deHus oOyueHus
KosmgecTBo 3a4eTHBIX eInHUIL (KPEITUTOB) 3 3
I'om moaroroBku 4 4
Cemectp 7
KonuuecTBo yacoB 108 108
- JICKITMOHHBIX 32 6
- IPAKTUYECKHIX, CEMUHAPCKUX 32 6
- 1a00paTOPHBIX
- CaMOCTOSTEIIbHON PabOTHI 44 96
B T.4. UHAMBHAYAJIbHOE 33/1aHHE
HenenpHoe KOIIMYIECTBO YacoB, 4 12
B T.4. ayJUTOPHBIX 4 12

3.  OINHUCAHHME JNCHUIIJIMHBI

Ileau u 3axaun

Ilenwy - o3HAKOMJICHUE CTYJEHTOB C (pakTaabHON (puinocodpuei u crnocodamMu MaTeMaTHIECKOTO
MOJICIMPOBAHMS HA OCHOBE ()PAKTAIBHOIO aHAJIH3a.

3aoauu:

- 03HAKOMJICHHE CTY/IEHTOB C (pakTanbHOM (unocoduei;

- paccMOTpEHHE OCHOBHBIX CHOCOOOB MpHUMEHEHHs (paKTaJIbHOIO aHalu3a B MaTeMaTHYeCKOM
MOJIETMPOBAaHUH

- O3HAaKOMJIEHHME  CTYJEHTOB  OCHOBHOM XapakTepUCTUKOW (pakraioB -  (pakTanibHON
Pa3sMEpHOCTHIO U CITIOCOOAMU €€ OIpeIeNIEHUS;
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- J1aTh TOHATHE 00 OCHOBHBIX CIIOCO0aX MAaTeMaTH4YEeCKOrO MOJICIMPOBAHUS Ha OCHOBE
(dpaKkTaIbHOTO aHAN3a

-IaTh TOHATHE (PAKTAIBHBIX BPEMEHHBIX PSJIOB, CHOCOOOB ompenencHus uX (paKTaTbHON
Pa3MEpPHOCTH | MPEICKa3aHUU UX JHHAMHUKAM METOAaMH (ppaKkTaabHOTO aHAIH3a.

TpeGoBanus K pe3yabTaTaM OCBOEHHMS JUCHMILIMHBI. [Ipomecc M3ydeHHs IUCIUTUTHMHBI
«Dpakranpl, ¢uzMka Mn0n0OUs» HampaBieH Ha (OPMHUPOBAHHUE BJIEMEHTOB CIIEAYIOUINX
komriereHImii B coorBerctBuu ¢ ['OC BIIO JIHP mo nampaBienmro moaroroku 28.03.03
Hanomarepuanbl ¥ OCHOBHOUM 00pa3oBaTeNbHOM MPOrpaMMbl BBICIIETO0 MPO(ECCHOHATBEHOTO
oOpa3oBanwus HanpaBicHus nmoaArotoBku 28.03.03 Hanomarepuasbl.

a) oowexynomypuuix (OK):

CHOCOOHOCTBIO K cCaMOOpraHu3aiiu u camooopasosanuio (OK-7);
CIIOCOOHOCTBIO K KYJIbTYPHOMY MBIIUICHUIO, K O0OOIICHHIO, aHaJIN3y, BOCIPUITHIO UH(DOpMALIHH,
IIOCTaHOBKE IIEJIU U BbIOOpY myTeit ee noctmxenus (OK-10);

0) oowenpogheccuonanvuvix (OIIK):

CIIOCOOHOCTH HCIIOJIb30BaTh B MPO()ECCHOHAILHON JESITeIBHOCTH 0a30BbIe €CTECTBEHHOHAYYHBIE
3HAHUSA, BKJIIOYAs 3HAHUS O TMpeAMeTe U OO0BEeKTaX HW3YYECHHs, METOJax HCCIEIOBaHMUS,
COBPEMEHHBIX KOHIIEIUAX, TOCTIKECHUSX W OTPAaHUYCHHSIX €CTECTBEHHBIX HAyK (TPEXIE BCETO
XMMHUH, OHOJIOTHH, SKOJIOTHH, HAayK 0 3emiie u denoBeke) (OITK-1);

CIOCOOHOCTH MCIOJIB30BATh 0A30BbIE TEOPETHUECKUE 3HAHMS (DYHIAMEHTAIBHBIX Pa3J/IeioB 00men
U TEOPETUYECKON (HU3HMKH s perieHus npopeccnonanbabix 3aaa4 (OI1K-3);

CIIOCOOHOCTh HCIOJIB30BATh OCHOBHBIC METOJBI, CIIOCOOBI M CPEJICTBA IMOJIYYCHHS, XPAHCHUS,
nepepaboTKu WH(GOPMAIUK U HABBIKA PabOTHI C KOMITBIOTEPOM KaK CO CPEICTBOM YIIPABICHUSI
undopmarmeit (OI1K-6);

8) npogheccuonanvnuvix (IIK):
HAYYHO-UCCJIeA0BATENbCKAS U IPOEKTHAS AeSITeJIbHOCTh:
CIIOCOOHOCTh HCIIOJIb30BaTh HA TPAKTUKE COBPEMEHHBIC MPEACTAaBICHUS HAyK O CBOMCTBax
BEIIECTB M MAaTEpPHAIOB MPU TMEPEeX0Jie¢ WX B HAHOPA3MEPHOE COCTOSHUE (HOJIb, OJHO U
JIBYXMEpPHOE), O BJIMSHUM pa3Mepa Ha CBOWCTBAa BEUIECTB M MAaTepHAlIOB, B3aWMOJACWCTBUU
HaHOMATEePHAJIOB U HAHOCHCTEM ¢ OKpysKarorieit cpemoit (ITK-2);

CHOCOOHOCTh NPUMEHSTh HAaBBIKM MCIIOJIb30BaHMs (II0J] PYKOBOACTBOM) METOJIOB MOJIETHPOBAHNS,
OLICHKH, IPOTHO3UPOBAaHUS M ONTHUMHU3ALUU TEXHOJIOTMYECKHUX TIPOIIECCOB M  CBOWCTB
HaHOMATEPHUAaJIOB, CTAHIAPTHU3AIMU U cepTU(UKAIIMU MaTepuanoB u nporeccoB (I1K-4);

B pe3yabTare n3ydyeHusi yue0HOI TUCHHUIJIAHBI CTYEHT T0JKEH
3HaTh:
- OCHOBHBIE METOJIbI MYJIbTH()PAKTAIILHOTO MOJICIIMPOBAHHUSI CJIOKHBIX CUCTEM.
— B JIOCTaTOYHOM 00beMe CBEACHHsS 00 U3ydyaeMoM OOBEKTe.
- o0I1IHe 3aKOHOMEPHOCTH MCCIICYEMBIX MPOIIECCOB

YMeTh:

- KOPPEKTHO (JOPMYIIHPOBATH YCIOBHE 3aa4 M0 TEOPUHU (PpaKTaIOB.

- MOJTy4aTh KOHKPETHBIE Pe3yJIbTaThI IO UCCIIETYEMBIM ITPOIIECCAM.

— CTpOI/ITB MATEMATUYCCKUC MOACIIN Hsyqaeme SIBJ'IeHI/Iﬁ 1 n3Jjiaratb p€3y.]'II)TaTI)I I/ISY'-IaeMI)IX
SIBIICHHUI B BUJIE JIOKJIaJ0B, CTaTE.

- OPUMEHSTh TEOPHI0O W METOABl  TEOpuu  (PpakTaoB JUIS ~ HMCCIIETOBaHMUS
COIIMAIbHOOKOHOMUYECKHUX U MTPUPOJHBIX CUCTEM

Baagern:
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MaTeMaTHUYECKUM alnapaToM MaTeMaTH4eCKOl TeOpuu (ppaKTaioB.
3HAQUUTEJIbHBIMA HaBbIKAMHA  [MOCTAHOBKHM pPa3IUYHBIX 3a7a4, CBS3aHHBIX C TEOpUEH

OCHOBHBIM MAaT€pHalioM, JCKaAIIUM B OCHOBE [J0OKa3aTcJIbCTBA YTBep}K,I[CHI/Iﬁ TEOpHUHn

4.  COIEPXAHMUE JUCHUIIVIMHBI U ®OPMbI OPTAHU3ALIMA YYEBHOI'O

MPOLIECCA

HopsinkoBbIi
HOMep U TeMa

Kparkoe cogepxxanune TeMbl

Cooeporcamenvhutii modyas 1 «Beedenue ¢ meoputo ghpakmainoe»

Tema 1.
Bsenenue B
Teopuio (hpakTaIoB

1 .Yro Ttakoe ¢pakTaib?
. lIpenpicropus

Tema 2. 2.1. Camonogobue
Knaccuueckue 2.2. L-cuctemsr
(dbpakTaisl 2.3. IIsutb Kantopa
2.4. Kpussle Ileano
Tema 3. 3.1. [IpenBapuTenbHble CBEACHUS U3 TEOPUU MHOXKECTB
MHoxecTBa u | 3.2. Merpudeckue mpocTpaHCTBa
0TOOpaXeHUs 3.3. Cxxumaromiye oToopakeHus
3.4. AbdunHBIE TPpE0OpazoOBaHUS
3.5. Merpuka Xaycnopda
Tema 4. 4.1. Cuctembl UTEPUPOBAHHBIX (PYHKLNN
Cucremsl 4.2. Peamuzauus CUD
UTEPUPOBAHHBIX 4.3. CUD co crymeHueM
byHKIMI 4.4. Komnaxu
Cooeporrcamenvuotii. modyne 2 «/[ononnumensvhvle ceeoeHus U3
¢pakmanvnozo ananuzay
Tema 5. 5.1. PasmMepHOCTh MUHKOBCKOTO
Pa3zmepHocTh 5.2. Beiuucnenue pazMepHOCTH
Tema 6. 6.1. CiydaiiHble BO3MYIIEHUS
Cnyuaiinble 6.2. BpoyHOBCKOE IBHKEHHE
(dbpakTansl 6.3. CpeauHHOE CMEIIEHUE
6.4. dpaxTanpHOE OPOYHOBCKOE JBUKEHUE
6.5. Cpenunnoe cmemenue u ObJ]
6.6. ®ypre-anamus OB/
6.7. ®unprpanus Oypre
Tema 7. 7.1. IlontHOTa ¥ KOMIIAKTHOCTh
JHomnonuurensHble | 7.2. HempepbiBHBIE 0TOOpaxeHUs
CBEJICHUS u3 | 7.3. Merpuka Xaycnopoda II
aHanu3a 7.4. Tononornyeckas pa3MepHOCTh
7.5. PazmepHocTh Xaycnopda
7.6. brictpoe mpeoOpazoBanne Dypbe
Tema 8. 8.1. Teopust peHOpMaTU3ALMHI
Teopus 8.2. ®pakrainsl Ilyankape
peHOpMaIn3alvy U
(bpaxTabl

Ilyankape




TemaTnyeckui miaan

CopaepxarebHbli MOayIb 1 «BBeneHune B Teopuio ppakraioB»

KoanyecTBo 4acoB

OuHas ¢popma 00y4eHuUsI 3aounasi popma oOyueHust
B T.4. B T.U.
ol Q! T 0] ] ! o=
Ha3Banus cogepikarejbHbIX s| 2 2ol d S| E R -
MoO/yJIeli ¥ TeM ol x| 8| EZ|Iesl8E 2| =| 5| E|25|8E
[} = 0] o) = O > O (D) = O o) = O > O
Q H| Z|elo 3 JQ < S| =) £ |o slde
A |l Bl gl s 8 & (> = 8 |E &l g8
O | BE| o B & ) E o | o B
HEIEIEEER: = | 2] &|28Es
o s | = Q| s Tl
Sl B|S |E = B |8 |E
Tema 1.
Beenenue B Teoputo | 13 | 4 | 4 5 12 2 10
¢dpakranaos
Tema 2.
Kitaccuueckue gpakraisl 13 | 4 | 4 5 12 | 2 10
Tema 3.
MHoOXecTBa U 0TOOPAKEHUSI 14 | 4 | 4 6 14 2 12
Tema 4.
Cucremsl urepupoBaHHbix | 14 | 4 | 4 6 16 2 14
GbyHKIUH
Hmozo no
cooepicamenbHomy mooyaio | 54 | 16 | 16 22 54 4 4 46
1

Temarnuyeckuii niIan

ConepxareJbHbIA MOIYJb 1

«IIOHOJIHI/ITGJIBHBIG CBCACHUSA U3 (])paKTaanoro AHAJIHU3 A

KoJsnuyecTBo 4acoB

Ounas ¢popma 00y4eHuUs1 3aounasi popma oOyuenust
B T.U. B T.U.
o| O am 0] ] ! am
Ha3Banus cogepikarebHBIX |2 2ol B S| = 2ol B
MOJLyJIel ¥ TeM g =| 3 g Eéég g = | 3 2188 §S
Q Sl 2| 2138 Ee g =] g, 2 188|F¢
*|8|Z| 86388 ®| 85| E| &|5 g E ¢
| E|g|cgEs| | 2| E|&|dElEs
ol g |s Tz i 8 |8 Bz
E|l B|o = = 5 | o =
Tema 5. PazmepHOCTH
P 134 |4 5 13 | 1 12
Tema 6. CrnyuaiiHbie
(bpaxTanb 13 | 4 | 4 5 13 | 1 12
Tema 7. ]JlononHUTENbHBIE
CBEICHMUS U3 aHAJIM3a 14 | 4 | 4 6 14 1 13
Tema 8. Teopus | 14 | 4 | 4 6 14 1 13




peHopManu3anuu u (ppaxTaibl

Ilyankape

Hmozo no oucuyuniune 54 | 16 | 16 22 50
Bcezo no modynmw 108 | 32 | 32 44 108 96

5. METOIUYECKHUE PEKOMEHJIALUWU JJISA TIPOBEJEHUSA
JEKIIMOHHBIX, MIPAKTUYECKHNX U JIABOPATOPHBIX 3AHATHUI

TeMbl JIEKIIHOHHBIX 3aHATHH

o Konuuecmeo
wn Ha3zeanue memoi waCos
1 |BBenenwue B Teopuio (ppakTaioB 4
2 |Kmaccuueckue ppakTaibl 4
3 |MHOXecTBa U OTOOPKECHHS 4
4 |CucreMbl UTEPUPOBAHHBIX (PYHKIIUN 4
5 [Pa3mepHOCTB 4
6 |Ciyuaitabie ppakTaisl 4
7 |lomomHUTETBHBIC CBEACHUS U3 aHAI3a 4
8 [Teopus peropmanm3anuu U ppakransl [Tyankape 4
BCEI'O 32
TeMbl NPaKTHYECKUX 3aAHATHI
3 Konuuecmeo
i Has3zeanue memut wacos
1 |[BBexenue B Teopuio (hpakTanioB 4
2 [Knaccuueckue paxTainsl 4
3 [MHoxecTBa u 0TOOpaXKEHUS 4
4 |CucreMbl UTEPUPOBAHHBIX (PYHKIIMIA 4
5 |PazmepHOCTH 4
6 |Cnygaitabie GpakTaisl 4
7 |lomomHUTETBHBIC CBEICHUS U3 aHAIN3a 4
8 [Teopwus peropmanm3anuu U ppakranst [Tyankape 4
BCEI'O 32
6. METOAWYECKHUE PEKOMEHJIALUU I1O OPTAHU3ALIUA
CAMOCTOSATEJBHOU PABOTHI CTYJAEHTOB
Opranusanusi CaMOCTOSITEJIbHOI pa0oThI CTYICHTOB
Ne Konuuecmeo
i Ha3zeanue memuwi waCos
1 |CkelinuHr win MacutaOHasi MTHBAPUAHTHOCTD. Toronoruyeckas u 5

(bpakTanbHas pa3MEPHOCTH




Camoa(huHHOCTB. ANTOPUTMBI  TOCTPOEHUS  PErYJISPHBIX WU

5
reomerpuueckux ¢paxtanon. Canderka CeprnuHCKOro
Kpusas Koxa. Pacder ¢paktaibHON pa3MEepHOCTH peryJsipHOTO dpakTaja. 6
Kpusas JleBu
YpaBHeHus JlaHykeBeHa. ['ayccoBbI poriecchl. benblil rayCCOBCKUI LIyM. 6
[lyaccoHOBCKHMIT TTpo1iecc
JIpo6oBoii Oenbiii rym. LBeTHOM 1rym: miporiecc OpHinTelina- Y neHoeka.
[[BeTHOM  1IyM: MapKOBCKMM  JMXOTOMHUYECKHUW WM  CIy4YalHbBIN 5
TesierpadHbIi mpoiecc.
PozoBerii  mym. CamomofoOHbIe TeHACHIMH Ha (DOHIOBOH OUpKe
(kopuuHeBbIH 11yM).YepHbIe yMbl U pa3nuBbl Huma. Yrpo3a rio6aasHOro 5
[OTETJICHUS (YEPHBII LIyM).
/[poOHOE  MHTErpupoBaHUE — COBPEMEHHBI ~ WHCTPYMEHT]
MaTeMaTUYecKoro ananmusa.  OpakTalbHBII METOI HOPMHUPOBAHHOTO 6
pasmaxa Xepcra (R/S-anamus).
Anroput™m Xuryuu. Anroputm I'pacoepra — [Ipokayuna. 6
BCEI'O 44

7. NHANBUAYAJBHBIE 3AJAHUS (re npedycmompeno pabouum niarnom)

8. KOHTPOJIbHBIE BOITPOCHI K IPOMEXKYTOYHOM ATTECTAIIUHA

Knaccuueckue dpaxransl. Camomnonodue
Knaccuueckue dpakransl. L-cuctemsl
Knaccuueckue dpaxransl. [Tsu1e KanTopa
Knaccuueckue gpaxransi. Kpussie [leano
MHoxecTBa 1 0TOOpaskeHUs

[IpenBapuTensHbIC CBEIEHUS M3 TEOPUN MHOKECTB
Mertpuueckue npocTpaHcTBa

Cxxumaronye oToOpaskeHus

A¢dunHbIe TPpEeoOpazoBaHUs

10. Metpuka Xaycaopda

CoNoOARWNE

11. Cuctemsl urepupoBaHHbIX QyHKIMHA. CUCTEMBI HTEPUPOBAHHBIX (DYHKIIMN

12. Cucremsl utepupoBanHbIX pyHKmiA. Peamuzamms CUD

13. Cuctemsl urepupoBanHbix GyHkimid. CUD co crymenuem

14. Cucrems! urepupoBanHbix ¢yHKIui. Kommaxu

15. Cuctemsl utepupoBaHHbIX QyHKIMNA. PazmepHocTs MHUHKOBCKOTO
16. Cuctembl nTepupoBaHHBIX (QYHKIWIA. Beraucnenne pa3sMepHOCTH
17. Artpaxtop Jlopenua

18. UtepupoBaHHbIE OTOOpaKEHUS

19. YuusepcanbHOCTh Deiirendbayma

20. INepuonmunocts 1llapkoBckoro

21. Cnyyaiinble (hpaKTabl.

22. Cnyyvaiiabie (hpaxtansl. CirydaitHble BO3MYIICHUS

23. Cnyyaiinble (pakTanbl. BpoyHOBCKOE IBHKEHHE

24. Cnyyvaiiabie ¢paktansl. CpeJHHHOE CMEIIeHUE

25. Cnyyaiinble ¢ppakransl. DpakTaabHOEe OPOYHOBCKOE JABHIKEHHUE
26. Ciyyvaiiabie ¢pakransl. Cpenuaaoe cMemienue u OBJ]

27. Cnyyvaiinble ¢ppaxransl. Dypre-ananusz @b/
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28. Cnyuaiinbie ¢paktansl. OunsTparus Oypre

29. HenipepbIBHBIE OTOOpaXKEHUS

30. Metpuka Xaycnopda II

31. Tomonornyeckas pa3sMepHOCTh

32. Pazmepnocth Xaycaopda

33. beictpoe npeobpazoBanue Oypne

34. Teopus peHopmanuzaiuu 1 ¢ppaxraisl [lyankape

9.  OBPA3EIl MOAYJIBHOT'O KOHTPOJISA
(obpaszey eapuanma u kpumepuu oyeHUBAHUSL)

IOy BIIO «IOHEIIKA HAIIMOHAJIbHbIIA YHUBEPCUTET»

dakynbTeT PUHKO-TEXHUUECKUMA

Hanpaenenue noocomosxu:  28.03.03 HanomatepuaJibl

Ilpogpunn:

Ilpoepamma noocomosxu: oakanaspuam
Cemecmp 7

Yuebnas oucyuniuna ®dDpaxmanvl, pusuxa nooodus

MOAYJIbHAA KOHTPOJIBHAS PABOTA
BAPUAHT Nel

1. Arrpakrop JlopeHua.
2. Cnyuaiinbie ¢ppakraisl. CydaiiHble BO3MYILIEHHUS
3. Metpuka Xaycaopda II

YTBepKIaeHO Ha 3aceTaHuy KadeIphl TEOPETHIECKON (PU3UKU 1 HAHOTEXHOJIOTHIA,
poTOKOJ Ne OT «__» 20 T

3apenyrouuii kadeapoit
IIpenonaBareins

KpuTepnu OH€eHUBAHUA MOAYJBHOI0 KOHTPOJIS

Homep 3a0anusn Koauuecmeo oannoe
3ananue 1 10
3ananue 2 10
3amanue 3 10
Bcezo 30

10. OBPA3EL DK3AMEHAIIMOHHOTI'O BUJIETA

Teopemuueckue 60npocwl K IK3ameny
1. Knaccudukanus naeaabHbIX GpaKkTanoB
2. ®pakTalbHas pa3MEPHOCTb, IPYTHe BUJIbI pa3MEPHOCTEN.
3. Cnyuaiinble ¢ppaKTabl.
4. Monenb IU3IEKTPUUYECKON penaKcaluy OPUCTOM Cpebl.
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5. O6o0meHus oneparopa HHTErpUpPOBaHUs Ha ApoOHBIe MokazaTenu. [Ipeacrasnenue Kamyrto n
Pumana-JInyBuiis s onepatopoB nuddepeHmpoBaHusi.
6. Moaudukaius OCHOBHBIX ypaBHeHHH MaTGu3uku (auddy3us, BOJTHOBOE YpaBHEHHUE)
7. Mopenb IpoOHOTO OCHMIUIATOPA, U MOJENb CBEPXMEUIEHHOW pEelTaKCallud M WX PEIICHHS B
TepmuHax pyHkuuu Murtrar-Jlegdaepa
8. du3HYeCKHii U TEOMETPUYECKHIA CMBICII OTIepaliy APOOHOTO HHTEIPUPOBAHHUS.
9. Mexanuyeckass U JIUAJIEKTpUYECKasl pellaKcalllM, CaMOIOJ0OHbIE LENU, MOHITHE PEeuHIa U
pekara.

10. Pacmennenune ypaBuenust nuddys3uu (meton babenko)

11. IIporueccrl ¢ namsThI0, ypaBHeHHU HpI0TOHA ¢ TaMSATHIO, HEJIOKAIBHBIE 3aKOHBI COXPAaHEHHUSI.

rOY BIIO JIOHEIIKWIA HAIITMOHAJIbHBIN YHUBEPCUTET»
@akynbTeT PU3UKO-TEXHUIECKUI

Hanpaenenue noocomosku:  28.03.03 Hanomartepuabl

Ilpoghuns:

Ipoepamma noocomosku: oakanaspuam
Cemecmp 7

Yyebnas oucyuniuna ®Dpakmansl, puzuxa noooodus

BUJIET Nel
1. ®pakTanbHas pa3MEPHOCTH, IPYTHE BUBI PA3MEPHOCTEH.
2. O0600mueHus oniepaTopa HHTETPUPOBAHMS HA IPOOHBIE TOKA3aTEIH.
3. Mexanuueckas ¥ TUAJIEKTPUUECKas peIaKCalliH.

YTBEepKIIEHO Ha 3aceaHnu Kadeapbl TECOPETUICCKOH (PU3MKKM U HAHOTEXHOJIOTHH,
poTOKOJ Ne OT « » 20 T

3aBeayromuit kadeapoit
OK3aMeHaTop

Kpumepuu OoUeHueaHus IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
3amanue 1 15
3anganue 2 15
3ananue 3 20
Bcero 50 6an10B

11. KPUTEPUU OLIEHUBAHMUSA

ITo kypcy «®pakranbl, (puzuka MoJoOus» MpeanojaraeTcs MPOBEAECHUE MPOMEXKYTOUHOMH
aTTeCTallid B BHUJIE MOIYJIBHOTO KOHTPOJIS, BBIMIOJHEHHWE MHIUBUAYAJTHLHOW paOOTHI M IK3aMeHa.
DK3aMeH C/Ial0T CTY/ICHTHI C [IETbIO MMOBBIIICHUS PEHTHHTA.

Pacnpeoenenue 6annos, Komopwle Mocym HOIYYUNL CHLYOECHMbL
6 npoyecce uzy4eHus OUCYUNIUHDL

Oprann3zannoHHO CPC Bcero
yueOHasi paboTa

NupusuayanbHas | MoayabHbIA KOHTPOJIb
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CTYJAEHTA padora

max 10 6amnoB max 10 6amnos max 30 100
OaIoB

IlIxana coomeemcmeusn 617106 HAUUOHAILHOU UWIKATlE

Ouenka Ouenka no OueHka 1o rocyapcTBeHHOM 1IKAaJie Ouenka no
no mxkase | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM’
ECTS HIKaJ1Ie mKaJe (3a4er)
A 90-100 5 (OTIIM4HO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (YyIOBJIIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HeyIOBJIETBOPHUTEIBHO) HE 3a4TEHO

C BO3MOXHOCTBIO ITOBTOPHOM CHA4H
F 0-34 2 (HeyIOBJIETBOPUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOM ClIa4¥l IPHU YCIIOBUU
00s13aTeIpHOTO HAbOpa JOMOTHUTEIIBHBIX 0aJIJI0B

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIHEYEHHUE YYEBHOI'O ITPOLHECCA

JIeKuMOHHbIE W MPaKTUYECKHE 3aHATUS MO0 yuyeOHOW nucuuiuimHe «®PpaxTanbl, (u3MKa
nonobus» MpoBoAsATcS B y4eOHO#l maboparopuu Ne016 «Puzuka MOTYNPOBOAHUKOBY.
JlaGopaTopust ocHalieHa KOMIUJIEKTOM y4ueOHoU mebOenu Ha 18 mocamodHbIX MecT, (ioMacTepHOM
NocKoi, 1 HOyTOYK ¢ JTUIEH3MOHHBIM NPOrpaMMHBIM OOecrieueHueM, 10CTyNoM K cetu MHTepHer,
1 MynbTUMeANIHBINA TIPOeKTOp, 1 AKpaH nepeHocHoM, 1BakyymHbINi yHHBepcaabHbINA nocT -2K, 1
®opBakyymHbIii Hacoc, 1 Cnektpomerp CM - 4A. B y4eOHoii naboparopuu «NeKTPOHHOU
Mukpockormun» Ne3 13, 060pynoBaHHON KOMIUIEKTOM y4ueOHOW MmeOenn Ha 6 MOCaJ04YHBIX MECT,
KOMIUIEKT paboyero mecra mnpenojaBareis, 1 HOyTOyK ¢ JHMIIEH3MOHHBIM IPOTrPaMMHBIM
oOecnieueHneM, A0CcTynoM k cetu MHTepHer, 1 DnekTpoHHbI MUKpockon BakyyMHbIH-100JIM, 1
Mukpockon — Mertauiorpapuueckuii-7, 1 Bakyymmerp HMOHU3alMOHHO-TepMoOMapHbIH-2All,
1 BakyyMHbBIi1 yHUBEpCaNbHBIH 10CT-4.

CamocrosTenbHas pa0oTa CTYJEHTOB MPOXOAUT B YHTAJIbHOM 3aj€  CIPAaBOYHO-
oubmmorpaduueckoit uHPopManuoHHoit pabotel (aym. Ne 102: r. [omenk, mp. ['ypoma, 6),
MOMEIIEHNE OCHAIEHO KOMIUIEKTOM y4yeOHOM MeOenu Ha 23 mocalouHbIX MecTa, KOMIBIOTEP B
komruiekTe (1 mmT); B 3ame snexkrpoHHOoN wHpopmammu (omernk, mp. ['ypoma, 6, Ne 104-a.).
[ToMerienue OCHAIIEHO KOMIUIEKTOM y4yeOHOW meOenu Ha 40 MOCaJ0YHBIX MECT, KOMIBIOTEp B
KOMIUIEKTe (6 1T);

WuauBuayanbHble W TPYIIOBBIE  KOHCYJIbTallMM  CTyAE€HTaM JUId  I[POBEJIEHUS
CaMOCTOSITENIbHOM paboThl NMPEeAOCTaBISIOTCS B KaOuHETe Kadenpsl TeopeTHYecKor (U3UKH U
HAaHOTEXHOJIOTHM, YKOMIJIEKTOBAaHHOM KOMIUIEKTOM MeOenu Ha 12  1ocagouyHbIX —MeEcCT,
OCHAIIIEHHOM KOMIIbIOTEpPOM B KoMILIekTe (1 IIT.), MPUHTEPOM, CKAaHEPOM, PACIOIOKEHHOM I10
aapecy r. [loneuxk, np. Tearpanphslii 13, ayn. 256.

13.  PEKOMEH/JOBAHHAS JIUTEPATYPA

No Koxa-Bo Hanuuyue
I /;1 HanmenoBanue IK3EMILIAAPOB | JJICKTPOHHOM
B Ou0JMOTeKe BEpPCHHU B
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\ | JonHY | 3BC

Ocnoenasa numepamypa

1. @enep, Enc. @pakranst / E. @enep ; Ilep. ¢ anrn. 0. A. 4
Hanmnosa, A. llykyposa. - M. : Mup, 1991. - 260 c.

2. TepexoB, C. B. ®pakransl u ¢uszuka nogodbus / C. B.
Tepexos. - Jloneuk : [I{udposas tumorpadus], 2011. - i
255 c.

3. Kponosep, P. M. ®pakranbl U Xaoc B JIMHAMHUYECKUX
cucremax : OcHoBbl Teopuu / Pudapm M. Kponosep ;
ITep. ¢ anrn. T.O. Kpenkens, A.JI. ConoBeiturka noj pes.
T.9. Kpenkens. - M. : Iloctmapker, 2000. - 350 c.

4, ['mmop, P. Tlpuknannas teopus karactpod [Tekcr] : B 2
KH. : miep. ¢ anri. Ka. 1/ P. 'mimop ; mep. ¢ aHri. moj 6
pen. O. II. I'ynano, A. A. [luoHTtkoBCcKOrO. - MOCKBa :
Mup, 1984. - 352 c.

ﬂonwmumeﬂbmm Jaumepamypa

5. I'umop, P. Tlpuknannas teopus karactpod [Tekct] : B 2
KH. : miep. ¢ anri1. Ku. 2 / P. I'mimop ; mep. ¢ aHri. moj 6
pea. 1O. II. T'ymano, A. A. IInontkoBckoro. - Mocksa :
Mup, 1984. - 288 c.

6. Hapaxsemunze, I1. I'. TIporpammupoBanue B Delphi 7 /
[Terp Hapaxsenuaze, Esrenuit Mapkos. - CII6. : BXB- v
[TetepOypr, 2004. - 781 c. + 1 snextpoH. ont. auck (CD-
ROM).

7. Hogselimuii cipaBOYHUK HEOOXOIUMBIX 3HAHHMK / [COCT.
A.Il. Konnpamos, 10.B. Crpenamok]. - 2-e u3n. - M. : 1
PUIIOJI knaccuk, 2006. - 764 c.

14. HUHO®OPMAIMUOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6ubIMOTEKU

15. MMPOI'PAMMHOE OBECIIEYEHHUE
1. Windows 7 PRO (xopniopatusnas nuniensust JOHHY Ne 46484614);
2. Microsoft Office (xopnopatuBhas nuuensus JOHHY nunensust Ne 46472919);
3. Microsoft Visual Studio (sinnien3ust nporpammbl DreamSpark [11st BBICIINX yueOHBIX 3aBEICHUM);
4. Jlunensuu GPL, Apache, BSD ansa cBo6oaHoro mporpammuoro odecneuenus: FreeLab, Scilab,
Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouass mporpamMma paccMOTpeHa W TepeyTBepXKIeHa Ha 3aceJaHud  Kadeapsl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ M3MEHEHUsIMU (0e3 n3mMeHenuit) Ha 20 rof.
ITporoxo Ne or“ 7 20 1.
3aBenyromuit kadeapoit

PabGouass mporpamma paccMOTpeHa U TepeyTBepKIeHa Ha 3acelaHud  Kadempsl
TEOPETHUECKOM (PU3UKN ¥ HAHOTEXHOJIOTHH C m3MeHeHussMH (0e3 m3meHnenuii) Ha 20 roj.
ITporoxoi Ne or“ 7 20 1.
3aBenyromuii kadenpoit
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