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1 Heapb u 3a1a4u U3y4YeHU s JUCUMUIIIIMHBI

1.1 Heab ocBOeHMS AUCHHUILINHBI: (DOPMHUPOBAHKE Y CTYICHTOB MPEICTaBICHHUS 00 OCHOBHBIX
(GU3MUECKUX TPUHIUIAX W 3aKOHOMEPHOCTSX U TPSIMON CBSI3H MEXKAY MaTeMaTHUYeCKUMHU
dhopmynupoBKaMu (PU3UUECKUX 3aKOHOB M (PU3UUECKUMH MPOIECCaMU, TPOTEKAIONTUMHU B PEATbHBIX
(hUBUYECKUX CHCTEMaX.

1.2 3agauu AUCHMILIUHBI

- U3y4uTh (pu3MUeckue MOHATUSA, (PyHIaMEHTAIbHbIE 3aKOHBI U TEOPUHU, UX MaTeMaTH4YeCcKoe
BBIpaXCHHE;

- U3Y4YUTh (PU3UUECKHUE SIBICHUS SKCIIEPUMEHTAIBHO U HAYYUTHCS MPABHIBHO MPOBOIUTH
(bu3MIeCKre N3MEPEHNS,;

- YMETb INPEICTaBIATh (PU3HUECKYIO TEOPHIO KaK 000011eHIe HAOMI0CHNH, TPAKTHUECKOTO
OTIbITa U IKCIIEPUMEHTA.

1.3 MecTo 1ucMIJIMHBI B CTPYKTYpe 00pa30oBaTeIbHOI IPOrPaMMBbI

Jucouminaa B1.0.21 «®usuka» OTHOCHTCS K 00s3arelnbHOM dacTu bioka 1 JIuCUMILIMHBI
(Momymu) ydeOHOrOo TuTaHa. JIJIsS yCHENIHOrO W3y4YeHUs JUCHUIIMHBI HEOOXOIUMBI 3HAHUS
IIKOJIBHOTO Kypca (PM3MKH U OCHOB MaTeMaTHYeCKOro aHanmsa. «Dusmka» paccMaTpHUBaeTCs Kak
COCTaBHAas YacTh 00Iel MOATOTOBKU HapsIy C APYTUMHU 0011e00pa30BaTeIbHBIMU JUCIIUILIMHAMHU.

1.4 IlepeyeHb IUIAHMPYEMBIX pPe3yJbTATOB 00yYeHHMs MO AUCHMIJINHE, COOTHECEHHBIX C
IJIAHMPYEMbIMH Pe3y/IbTATAMH OCBOEHHUSI 00pa30BaTe/IbHOI MPOrpaMMbl

N3zyuenne yuebHO# mucuuruimHbl «Pu3KKa» HAmpaBiIeHO Ha (OPMHPOBAHUE Y OOYHAIOIIUXCS
yHUBEpcaibHOM KomneTreHnu YK-1:

Kona 1 HanMeHOBaHME HHAMKATOpa PesynpTaThl 00yueHUs IO AUCIUTIINHE
JOCTHIXKCHUSA KOMIICTCHIIM

VYK-1. CnocoGeH ocymecTBIATh MOUCK, KpUTUUECKUN aHAIN3 U CUHTE3 WH(POPMALUU; TPUMEHSTh
CHCTEMHBIN MOAXO/I ISl PELICHHUS TIOCTaBICHHBIX 3aJ1ay.

NYKB-1.1. OcyiecTBisier NYKB-1.1. 3-1. 3naem npunuuiel coopa, ordbopa u
MIOUCK HEOOX0UMOM nHpopMaiuu, | 00001eHns HHYOpMaIK, METOIUKN CUCTEMHOT'0 ITOAX0a
ONMHPAsACh Ha PEe3yJbTaThl aHAIM3a | Ul PEIICHUS IIOCTABICHHBIX 3a/1a4.

ITOCTaBJIICHHOM 3a/1a4H. NYKB-1.1. V-1. Vumeem ananuzupoBats u
CHCTEMaTU3HPOBATh Pa3HOPOIHBIC TaHHBIE, OLICHUBATh
3¢ HEKTUBHOCTH MPOLEAYP aHAIN3A TPOOIEM U IPUHSTUS
perieHuit B mpodecCuOHaTBHOM IeATeTbHOCTH.

NYKB-1.1. V-2. Bradeem HaBbIKaMH HAay4yHOTO MOUCKA U
MpaKTU4YeCKON paboThl ¢ HH(OPMAIIMOHHBIMH UCTOYHUKAMU;
METO/IaMH IPUHSTHUS PEIICHUN.

NYKbB-1.2. BriOupaer NVYKB-1.2. 3-1. 3naem npuHLMIIBI, KPUTEPUH, TpaBUIIA
ONTHUMAIBHBIA BapHaHT pPEIICHUS | IOCTPOCHUSI CYXKICHUI U OLICHOK.
3a71a4yM, apryMEeHTHPYs CBOIl BBIOOD. NYKB-1.2. V-1. Ymeem dopmupoBats COOCTBEHHBIE

CYXJCHHS U OLIEHKH, TPaMOTHO U JIOTUYHO apryMEHTHUPYS
CBOIO TOUKY 3pEHHUSI.

NYKB-1.2. V-2. Vmeem npuMeHsITh TEOPETUUECKHUE 3HAHUS
B pEIICHUH MPAKTHYECKUX 3a]1au.

NuaukaTopbl TOCTHXKEHUS KOMIIETEHIMM CUMTAIOTCS CHOPMUPOBAHHBIMU TPU JOCTHKEHHUU
COOTBETCTBYIOILIMX UM PE3yJIbTaTOB O0YUECHHUS.

2  CrpykTypa M coaepkaHue TUCHUILTHHBI
2.1 PacnpenesieHne TPyA0EéMKOCTH JUCHHUILIMHBI 10 BUAaM padoT



OO6mmast TpyA0EMKOCTh JUCIUILTUHBI cOCTaBIsieT 3 3a4. ef. (108 gyacoB), ux pacnpeaeneHue o BUAaM
paboT mpeCcTaBlIeHO B TAOIHIIE:

By yueOHo# paboThI Bcero Cemectp
4acoB (1acer)
5
KonTtakTHas padora, B TOM YHCJIe: 40,2 40,2
AyauTOpHBIE 3aHATHUSA (BCEro): 34 34
3aHATHS JICKIIMOHHOTO THIIA 16 16
JlaGopaTopHble 3aHATHS 18 18
3aHATHS CEMUHAPCKOTO THITA (CEMUHAPHI, TPAKTUICCKIE 3aHSATHS) - -
HNuas koHTaKTHAA padoTa: 6,2 6,2
KonTtpons camocrosarensHoit padotsr (KCP) 6 6
[Tpomexxyrounas arrecranus (MKP) 0,2 0,2
CamocrosiTesibHas padoTa, B TOM 4HcJIe: 67,8 67,8
CamocrosiTenbHOE U3YUEHUE Pa3iesioB 20 20
BrinmonHenue MHIMBUYadbHBIX 33JJaHUM (TOATOTOBKA K BHITIOJTHEHUIO 20 20
KOHTPOJIBHBIX PalboT)
IToaroroBka Kk TeKyIieMy KOHTPOJIIO 27,8 27,8
KonTpoJs: - -
[ToaroroBka k sK3aMeHy - -
OO01mast Tpy10eMKOCTh yac. 108 108
B TOM YHCJIe KOHTAKTHasi padoTa 40,2 40,2
3a4. efg 3 3

2.2 CTpyKTypa JUCUMIIIIMHBI

Pacnpenenenue BUI0B yueOHOI pabOThI M X TPYAOEMKOCTH I10 Pa3/ieiaM IUCIUIITHHBL:

KonunuectBo yacos
Ne HauMeHOBaHHeE PAsaenon AynutopHas Breaynuropnas
paznena Bcero pabora pabora
J 113 JIP CPC
1. KIEHeMaTHKa U TMHAMUKA MaTepHallb- 12 ’ i 2 ]
HOM TOYKH U CUCTEMBI TOUEK
2. HewuneprmanbHbie cucteMbl oTcuéra, 14 4 - 2 8
3. KoneGanus 1 BOJIHbI 12 2 - 2 8
4 OCHOBBI MOJIEKyYISAPHO- 12 ) i ) 8
KMHETUYECKOU TeOpUun
5 OcCHOBBI paBHOBECHOM 12 ) i ) 8
TEPMOIUHAMUKHU
6. DneKTpocTaTHKa 12 2 - 2 8
7. DJIEKTPOMArHUTHBIC TIOJISI U TOKH 17,8 2 - 4 11.8
8. Onrturka 12 2 - 2 8
UTOIO no pazoenam oucyunaune: | 101,8 16 18 67,8
KonTtpons camocToaTenbHO# paboTh 6
IIpomexyrounas arrecrauus (MKP) 0,2
Obwas mpyooémrocms no oucyuniuve 108

[Mpumeuanue: JI — nexuuu, [13 — npaktudeckue 3ansatus, JIP — naboparopusie paboter, CPC —

CaMOCTOATCIIbHaA pa60Ta CTYACHTA.

2.3 ConeprxxaHue pa3aesioB JUCHUNIHHBI




2.3.1 3aHsaTHA JEeKIIHOHHOI0 THIIA

Haumenosanue dopMma Tekymero
Ne Conepxanue paszaena p v
pasnena KOHTPOJIS
1 2 3 4

Kunematuka n
IUHAMHUKA

Kunematuka matepuanbHOl TOYKHU. JImHamMuka
MaTepUaIbHOW TOYKU U CHUCTEMbl TOUEK, 3aKOHBDI

YcrHbIil onpoc,
BBITIOJTHEHHE

‘ImarepuanbHoil Toukn |HproToHa. Cuiibl B MEXaHHMKE: CHJIa TPEHHUSI, CHiIa1ab0paTOPHBIX
1 CUCTEMBI TOYCK YIPYTrOCTH, TPAaBUTALIMOHHAS CUJIA. pabor
HewunepnuanbHbie cuctemMbl oTcueTa. Bpaienue YTt ompoc,
5 Hennepumansusie |TBepaoro rtena. Cuna Kopuonuca. Mexanndeckasi gprmonHeHne
‘lcucteMbl oTCUéTa pabota, MouIHOCTB, 3Heprus. Pabota u »3HEprus)aabopaTOpPHBIX
3aKOHBI COXPAaHEHHS. pabor
Kunemaruka konebanus. Jlunamuka KoneOauui| v orgurii ompoc,
Marematuueckuid, TNPYKUHHBIA,  (QUINYECKUH ppionHeHNe
3.\ Konebanust 1 BOJTHBI
MasTHUKH. OCHOBHOE ypaBHEHHE KoJeOaTelbHBIX 1a00paTOPHBIX
cucteM. MexaHN4eCcKHe BOJIHBI. pabot
OCHOBEL MonekynsipHo-kuHeTHueckast Teopusi. OCHOBHOE Y CTHBIN ompoc,
BBITIOJIHEHHE
4 |MomeKyspHO- ypaBHeHne MKT. 'a30Bble 3akoHBL. PeanbHble rasel AR
KuHeTHdecKoit Teopun | Pa30BbIE IEPEXOBL. PaTop
pabot
OCHOBEI IIepBoe Hauano TepMoaMHAMUKU. Bropoe Hauang Y CTHBIM ompoc,
o BBIIIOJIHEHHE
5| paBHOBECHOi TepmoarHaMuKH. TeroBbie MamuHbl. [ukn KapHg S
TEePMOTHMHAMUKH u ero KIIJI. paTop
pabor
6. 3akoH Kynona. OnekTpocraTueckoe 1oje] YCTHBINA ompoc,
BBITIOJIHEHHE
DieKTpocTaTHKA [IpoBOAHMKY B JIEKTPUUECKOM MoJie. JIM3IeKTpUKY o
B 2JIEKTPUUECKOM TIOJE. TA0OPATOPHbIX
pabot
7. MaruutHoe nosie. IToCTOSHHBIN 3JIeKTpUYecKuil Y CTHBIN ompoc,
DIIEKTPOMArHUTHBIE| 1ok, DJIEKTpOMarHuTHas HUHAYKOUsS.  OnbITh] BBITOJTHCHHAC
10JI U TOKH Dapases. 71a00paTOPHBIX
pabor
8. OnrTuka. DIEMEHTBI T€OMETPUYCCKON ONTHKA{ Y oryprii orpoc,
WNurtepdepentius  cBera. [Judpakuus  cBeTappimonHenue

OnTtuka

ITonspusanua csera. BsaumopnelcTBue cBera o

BEIIECTBOM. DJIEMEHTHI KBAHTOBOW (PU3UKH.

1a00paTOPHBIX
pabot

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

CornacHo y4eOHOMY TIUIaHy 3aHSATHS CEMHUHAPCKOTO THIA 1O JAHHOW JAUCIUILIINHE
MPEAYCMOTPEHBI.

2.3.3 JlabGopaTopHble 3aHATHUS

HC

No
/o

Pa3nensl
JUCIATIIMHBI

HanmenoBanue mabopaTopHbIX paboT

®opma
TEKYILEro
KOHTPOJIS




2 3 4
Beruncnenne 00beMOB U onpesiesieHHe IIIOTHOCTH T
Kunemaruka OnpeneneHre yCKOPEHHs CBOOOJHOrO IAJCHUS C 3
U IMHaMUKa aInTa
. | IOMOIIIBI0 00OPOTHOTO MAATHUKA
MaTepuaIbHOU 71a00paTOPHBIX
Omnpenenenust yCKOPeHHsI CBOOOTHOTO MaJIEHUs TPy
TOYKHU U pa60T
CHCTeMBI Toyek | TOMOIIH MaTeMaTHYECKOr0 MasiTHUKA
IIposepka Teopemsl Ll Telinepa
Hewnnepiuain N3yueHne 3aKk0HOB BpalaTeIbHOTO JIBUKEHUS 3amura
HBIE CHCTEMBI OmpezesieHHe MOMEHTa HHEPUMH Tejla  METOZIOM | JaDOpaTOPHBIX
oTcacTa KPYTHJIbHBIX KOJIeOaHUI pabor
3amura
Konebanus u
Onpeznenenne IMHaAMUYECKOTO MOTYJIS CAABUTa 71a00paTOPHBIX
BOJIHBI
pabot
Omnpenenenne ko3¢ UIMEHTa BHYTPEHHETO TPEHUS
KUIKOCTH 110 MeToxy CTokca
OmnpeneneHne yHUBEPCAIbHOW ra30BOM IOCTOSHHON U
OCHOBBI MEXaHUYECKOTO SKBHUBAJICHTA TEIUIa METOI0M M300apHOTO SammTa
MOJIEKYJISIPHO- aCIIUPEHUS
YAPHO™ | P P 11a00paTOPHBIX
KHHETHIECKOU Onpenenenue kod(urmenta MMOBEPXHOCTHOTO paGoT
Teoprn HATSDKEHHMS SKHUIKOCTH 110 METOLy MAKCHMAJIbHOTO JABJICHHUS
B ITy3bIPbKE
Onpenenenne BIaKHOCTH BO3/1yXa
Onpenenenue paanyca KaluuisspoB
. 3amura
OcroBbl . OrnpenenieHne OTHOIIEHUS YAEIbHBIX TEII0EMKOCTEN Hl
PaBHOBECHOM 71a00paTOPHBIX
ra3os meroaoM Kiiemana u Jlezopma
TEPMOJAUHAMUKH pabot
. 3amura
N3mepenue 3eKTpUYeCKUX CONTPOTUBIEHUI
DIIEKTPUYECTBO . TabopaTOPHBIX
HUccnenoBanue nomynpoBOAHUKOBBIX BHITPSIMUTENCH
pabot
N3y4enue pe3oHaHca HAIPSHKEHUH B LI [IEPEMEHHOTO
TOKa
N3mepenns Cos@ B ey NEPEMEHHOTO TOKA ammra
Onpenenenue OTHOCHUTEILHOU MarHuTHOM
DJIEKTPOMAarHuT M TabopaTOPHBIX
HBIE T10J1s1 1 Toku | TPOHHIIAEMOCTH MarHeTHKOB ¢ IIOMOLIBI0 MocTa Makcseria pabor
N3mepeHne  SIIEKTPOABMKYIIEW CHJIBI  MCTOYHMKA
METO/I0M KOMITEHCALUU
N3zyuenne paboThl 371€KTPOHHOM JIAMITBI
Onpenenenre IJIMHBI CBETOBOM BOJHBI TPU TOMOIIH
T (HPaKIIMOHHON PEIIETKH
OmnpeneneHue TIaBHOTO  (POKYCHOTO  pacCTOSHUS 3arura
OnTuka ONTHUYECKUX CUCTEM 11abopaToOPHBIX
[IpoBepka 3aKOHOB OOpaTHBIX KBAJAPATOB C MOMOIIBIO pabot

dboTosmemenTa
OmnpeneneHue TmMoKa3aTels TNPEJIOMIICHUS CTEKiIa C




MTOMOIIBI0 MUKPOCKOTIa

N3yuenue BHEIIHETO doroaddexra. CHsatue
BOJIbTAMIICPHOW  XAapaKTEPUCTHKU  Ta30HANIOJHEHHOTO
(dboTosmemMenHTa

N3mepenne nornomienus cera. CHITHE CHEKTPATIbHBIX
XapaKTEPUCTHK LIBETHBIX CTEKOJI C TOMOIIIBIO pOTOMETpA

N3yueHne CneKTpoB ¢ OMOILBIO CIIEKTPOCKOIA

N3yuyenune onTuyeckoil TpyOsl

N3Mepenne mokazaTened NPEIOMIICHUS JKUAKHX U
TBEPJIBIX TEJI C MOMOIIBIO pedpakromerpa A6Oe

2.4 IlepeyeHb Y4eOHO-METOAMYECKOI0 o0ecmedeHUsi AJs1 CAMOCTOSATEJbHOH PadoThI
o0yuyaruuxcst Mo JUCHHUIJINHE

[Tepedenn yueOHO-METOIUUECKOTO OOSCTICUEHUS TUCIIUTLITAHBI

No Bung CPC o
0 BHITIOJTHEHUIO CAMOCTOSTETILHOM PabOThI

[IpopaboTka
1 | Teopernyecko-
ro Matepuana

Paboune mporpaMMbl JTUCHMIUIMH, YTBEPKICHHBIE Ha Kadenpe Guznku
1 MH()OPMAITMOHHBIX crcTeM, poTokod Ne 14 ot 16.04.2021.

1. bymenesa FO.1. Kak npaBuibHO HanucaTh pedepar, KypcoByIO U JTu-
IJIOMHYIO PaboThl: YueOHOe mocobue mis OakaiaBpoB [DIEKTPOHHBIN
pecypc]: yuaeb. mocobue — InextpoH. naH. — M.: JlamkoB u K, 2016. — 140

C.
2 Pedpepar https://e.lanbook.com/book/93331.
2. KysnenoB W.H. Pedepatbl, KypcoBble U IUIUIOMHBIC pPaOOTEHI.
Meroanka MoAroToBKH W OoGOpMIICHHs [DJIEKTPOHHBIA pecypc]: yueo.
nocobue — DnekTpoH. JaH. — M.: Jlamkos u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.
TMoxroToska Bruterxannna A.O. JlenoBbie U HAyYHbIE MPE3CHTAUU [ DIEKTPOHHbBIN
pecypc]: yuebHoe mocobue — DnekTpoH. maH. — M., bepmun: Jupekt-
Ipe3eHTaIH
3 110 TeMe Menua, 2016. — 115 c.
pedepara http://biblioclub.ru/index.php?page=book_view_red&book 1d=446660

Y4eOHO-METOAMYECKUE MaTepuanbl I CaMOCTOSITEIIBHOW paOOThl OOYYAIOMIMXCS W3 YHCIIa
MHBAJINJIOB U JIMI C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3710poBbs (OB3) npenocraisiiorcs B popmax,
aIalITHPOBAHHBIX K OTPaHUYEHUSIM UX 370POBbs U BOCIIPUATHS MH(POPMAIUH:

JUist 1L ¢ HapyIIeHUSIMU 3PSHUS:

— B IeYaTHOM (hopMe YBETUUECHHBIM MIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA,

JUist UL ¢ HapyIIEHUSIMH CITyXa:

— B ie4aTHoOM (opme,

— B hopMe PIEKTPOHHOTO JOKYMEHTA.

J1J1s U1 ¢ HapyILIEHUSIMU OTIOPHO-/IBUTaTENIbHOTO afapara:

— B IIe4aTHOH ¢opme,

— B (hopme 2IIEKTPOHHOTO IOKYMEHTA,

JlaHHBIH MTepeueHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTA 00y4YaIOIUXCSl.

3. Oﬁpa30BaTeJIbeIe TEXHOJIOI'UM, IPUMCEHAECMbIC ITPH OCBOCHUM TUCIHHUITIMHBI


https://e.lanbook.com/book/93331
https://e.lanbook.com/book/93303
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660

B yueOHOM mporiecce NCHoIb3yI0TCSl aKTUBHBIE M HHTEPAKTUBHBIE (POPMBI IIPOBEICHHS
3aHATUN: JUCKYyCCUs, pPa300p KOHKPETHBIX CUTYyallMi, TBOPUECKHE 3a/1aHHs, MO3TOBOM IITYpM.
Bonbmast yacte nekuuii 1 1a00paTOPHBIC 3aHATUS POBOJATCS C UCIIOJIb30BAaHUEM
COBPEMEHHBIX CIIPAaBOYHBIX MaTepuaioB. [[ys mpoBeneHrs MEeHbIIEH 4acTu JEeKIUOHHBIX
3aHATUH  HCIONB3YIOTCA  MYJIBTHUMEIAMMHBIE CPEICTBA  BOCIPOMU3BENEHHUS aKTHBHOTO
COJIEP’)KUMOT0, TO3BOJISIOLIETO CIIYIIATENI0 BOCHPUHMMATh OCOOEHHOCTH H3y4aeMoi
npodeccuu, 3a4acTyl0 UTPAIOIINE PEHIAIONIYI0 POJIb B IOHUMAHUU U BOCIPUATHH, a TaKXKe
(GbopMHPOBaHUM YHUBEPCATBHBIX KOMIETEHINN. Mcnoap3y0TCst mporpaMmbl MOJIETUPOBAHUS
(bU3UUECKUX MPOIECCOB B TEOPUH (hA30BBIX PABHOBECHIA M TPOrPaMMbI OHIIAHHOBOTO KOHTPOJIS
3HaHUH CTYACHTOB (B TOM YHCJIC POrPaMMHOE 00ecIieueHre TUCTAHIIMOHHOTO OOYICHHS).

[To wu3yyaeMoil NUCHUUIUIMHE CTYAEHTaM IMPEJOCTABISIETCS BO3MOXHOCTb OTKPBITO
MOJIb30BaThcss (B TOM 4YHCIE KOMMPOBAaTh HA JIMYHBIE HOCUTEIH HH(DOPMAIIUH)
MOJATOTOBJICHHBIMU BEIYIIMM JAaHHYIO JUCHUUIUIMHY JIEKTOPOM MaTepualaMd B BHJIE
AJIEKTPOHHOT'O KOMIUIEKCA COIPOBOXKACHUS, BKIIOYAIOIIETO B ce0sl: 3JCKTPOHHbIE KOHCIIEKTHI
JIEKUUI; SIIEKTPOHHBIE BAPUAHTHI Y4€OHO-METOIMYECKUX TTOCOOUH.

WnrtepakTrBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH, UCTIONIB3yEMbIE B yJUTOPHBIX 3aHATHSAX:

— TEXHOJIOTUS Pa3BUTHSI KPUTHUECKOTO MBIIIICHUS;

— JIEKLIUH C TPOOJIEMHBIM U3JI0KECHUEM;

— U3y4YEHUE U 3aKperieHue HOBOT0 MaTepHaia (UCroib3oBaHue BOopocoB, CokpaTudecKuit
JTAAJIor);

— 00CY)XJE€HHE CIIOKHBIX M JIMCKYCCHOHHBIX BOINPOCOB U TpobieM («3aiiMH IMO3UIHIO
(mkama MHEHUM)», MPOEKTUBHBIE TEXHUKH, «OIUH — BIBOEM — Bce BMecTe», «CMeHHu
MO3ULUION, «JIUCKyCcCHsl B CTHIIE TEIEBU3HOHHOTO TOK-IIOY», 1€0aThl, CHMIO3UYM);

— pazpemrenue nmpooieM («JlepeBo pemennii», «Mo3roBoi MTypm», «AHAIU3 Ka3yCOBY);

— TBOpYECKHE 3aJaHUS;

— paboTa B MaJIbIX TPyIIax;

— TEXHOJIOTHSI KOMIIBIOTEPHOT'O MO/IETTMPOBAHNUS YUCICHHBIX PAacUeTOB.

[IpoBenenmne Bcex 3aHATUH J1AOOPATOPHOIO MPAKTUKyMa MPEIyCMOTPEHO B ayIUTOPHH,
CHa0’)KEHHOM BceM HEOOXOAMMBIM o0opynoBaHHeM [uid 3((EKTUBHOTO BBIIOIHEHHUS
COOTBETCTBYIOIIMX JIA0OPATOPHBIX PabOT.

[lo uTOoraM BBHIMONHEHUS KaXAOH J1a0OpaTopHOM pabOTHl CTYAEHT NPEAOCTABISCT H
3alIMIIAeT pa3pabdOTaHHYIO MPOrpaMMy YHCICHHOTO MOJAEIHPOBAHUSA U pacueTa, IpUYeM B
Oecene ¢ mpenogaBaTesieM JOJKEH MPOJAEMOHCTPUPOBATh 3HAHUE KaK TEOPETUYECKOTO M
HKCHEPUMEHTATIBHOIO MaTepHaja, OTHOCSIErocss K paboTe, Tak M HEOOXOIUMBIX JUIS
MPAKTUYECKON peaanu3aluuu padoThl.

ConpoBoXk/IeHHE CaMOCTOSITEILHON PadOThI CTYACHTHI TAK)KE OPraHM30BAHO B CIEAYIOIINX
dbopmax:

— YCBOCHHE, JIOTIOJIHEHUE W BHUKAHUE B pa30upaeMble pa3ieNbl TUCIUILTAHBI TIPU TTOMOIIN
3HAHUW, TMOJy4YaeMbIX [0 CpEACTBaM H3YYEHHUs PEKOMEHIYyeMOHl JUTepaTypbl U IyTeM
MOJITOTOBKH JIOKJIA/I0B;

— KOHCYNbTAI[MM, OPTraHU30BAHHBIC MJS Pa3bSICHEHHUS MPOOJEMHBIX MOMEHTOB IIpH
CaMOCTOSITETbHOM U3YYE€HUU TE€X WM MHBIX acleKTOB pa3/ieloB yCBauBaeMoil nMH(pOpMaluy B
JTUCLUTUINHE.

Jnis nun ¢ OrpaHWYEeHHBIMH BO3MOKHOCTSIMH 3JI0POBbsSI IPEAYCMOTPEHA OpraHM3alus
KOHCYJIbTAINl C HCIIOJIb30BAHUEM AJIEKTPOHHON MOYTHI.

4. OueHoYHbIE CPEACTBA IS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOM
arTecTalnu
Tekymuﬁ KOHmpos: COCTABJICHUC MW 3alldTa TCXHUYCCKOIO OTUCTAa IO BbINIOJIHACMBIM

1abopaTopHbIM paboTaM MpakTUKyMa; MpoBepKa JOMAIIHMX 3aJaHuil. biuil ompockl Mo OCHOBHBIM
paznenaM nporpammbl. OTBETHl Ha KOHTPOJIbBHBIE BOIPOCHI, MPUBEICHHBIE B OMUCAHUSAX PadOT U Ha
JIOTIOJTHUTEIBHBIE BOITPOCHI, KACAIOIIMECS COOTBETCTBYIOIINX Pa3/IelIOB OCHOBHOM TUCIUIUINHBI.



Hmozoewtii Konmpoas: 324ET B KOHLIE CEMECTpA.

CTpyKTypa OLlEeHOYHBIX CPEJICTB Il TeKYLIeH 1 MPOMeKYTOUYHOM aTTecTAlNU

Kon Pesynbrarel 00ydeHus HaumeHoBaHue OLIECHOUYHOTO CpeACTBa
Ne u Texyrumii [TpomexxyTouHas
I/ | HauMEHOBAaHUE KOHTPOJIb aTTecranus
UHIMKATOpa
1 NYKB-1.1. NYKb-1.1. 3-1. 3naem | Tect 1.
Ocymectpser | TPHHLATIB cOopa, Bompocs! K
oTbopa u 00001IIeHUS .
IIOUCK HHGbOPMAITHH, METOTHKH 3agaum 1-3. 3auéry: 1-10.
HE00X0TUMOiA CUCTEMHOT'0 TTO/IX0/1a
uHpOpMAIHH, JUTS pEIICHUS
MOCTaBJICHHBIX 3a/1a4. BJIHII-0MpOC 1O TeMe
OMMPAACE — Ha T RB-1.1. V-1,
pE3yIbTaThI Vmeem anammsuposars u | «Mexannka. More- Bompocsr k
aHanusa CHCTEMaTU3UPOBATH KynspHas puzukay. | 3a4ry 11-19.
HocTapteHHoi | PA3HOPOIHEIC TaHHBIC,
OLICHUBATh
3ajatu. 3 PEKTUBHOCTD
MPOLEAYp aHAIN3A Tect 2.
npo0IeM U IPUHATHS
pelIeHH B
npohecCUOHATBHON
eI TEIbHOCTH. bmun-onpoc no teme Bompoch!
NYKB-1.1. V-2.| «DnekTpomarue- 3auéTy 20-30.
Braoeem HaBBIKAMH
THU3M.
HAyYHOTO  TIOMCKA |
MPaKTUYECKOU paboTHI C
UH(POPMALMOHHBIMH
UCTOYHUKAMU; METOIaMU
IIPUHSATUS PELICHUM.
2 NYKB-1.2. NYKB-1.2. 3-1. 3uaem | Tect 3.
Buibupaet NPUHIIAIB,  KPUTEPUH,
. npaBuIia MOCTPOCHHUS
ONTUMAJIbHBIN CYIRICHUI 7 OTEHOK. Bomnpocsr k
BAPUAHT 3agaun 4-6. 3auéry 31-40
permers NYKB-1.2. V-I.
Ymeem hopmupoBath
3ajatu, COOCTBEHHBIE CYKICHHS
apryMeHTUpPYS U OLICHKH, TPaMOTHO U
CBOIf BBIGOD. JIOTUYHO apryMEHTUPYs
CBOIO TOUKY 3pPECHHUSI.
NYKB-1.2. v-2. bimmu-onpoc o reme | Borpocs! k
Ymeem MPUMEHSTh .
TEOpETHUECKHE 3HAHMS B «OnTukay. 3auéry 41-50
pElIeHUH TPAKTUYECKUX
3amad.

CUCTEMC.

B yuebHOM mpornecce UCHOIb3YIOTCS aKTUBHBIE M HHTEPAKTUBHBIE (POPMBI TPOBECHUS 3aHATUM:

D dexTuBHOCTD YyUeOHOM AEITETFHOCTH OaKalaBpOB OLIEHUBACTCS MO 0aNTbHO-PEHTHHTOBOM




Mpe3eHTAIMs, TUCKYCCHsI, Pa300p KOHKPETHBIX CHUTYAllMid, TBOPYECKHE 3aJaHHS, MO3TOBOW IITYpM,
paboTa B MajbIX TpyIIax.

Yuebno-nosnaeamenvnvie skcKypcuu — BaXKHBIA 3JIEMEHT 00pa3oBaTelbHOTO mpoiecca. [Ipexnae
BCET0, ATO IKCKYpPCUH B acTpoduszndeckyro oocepBaToputo Kyol'Y, B mabopaTroprio HAHOTEXHOJIOTHHA,
B CIICITa00PATOPUHN €CTECTBEHHBIX (DaKyJIbTETOB.

DKCKypCcHUH B JabopaTopuu “OM3HeEC - UHKyOaTopa™:

- MeMOpaHHBIE TEXHOJIOTHH,
- BbIpAIllMBaHNE MOHOKPUCTAJLJIOB /ISl KBAHTOBOM AJIEKTPOHUKH.

OneHka KadecTBa OCBOCHHSI TPOTPAMMBI BKJIIOYA€T TEKYIIMH KOHTPOJIb YCIEBAEMOCTH,
MPOMEXYTOUHYIO aTTECTALMI0 00YYaIOIINUXCSl, UTOTOBBIH 3a4€T B KOHIIE CEMECTpa.

Texymuii KOHTPOJIb W TPOMEXKYTOUHAsT ATTECTAllMsl BEIYTCS IO pPe3yidbTaTaM BBITIOJHEHUS
Ja00paTOPHBIX padOT, TOMAITHUX 3aJaHUN M KOHTPOJIBHBIX padoT.

B koHIIE KaXKa0T0 pasjiena MPOBOAUTCS TaK HA3bIBAEMBIHN “OJIUII-OMPOC”, KOTJa CTYIEHTHI TYT XKe,
MocJie HOMEpa 3aJIaHHOTO BOMpOca, MUIIYT (HOpMYINbl U (WIIM) ONpPEACIICHUs], PEIIaloT “KOpOTKhe”
3a/1aqm.

4.1 ®oHJ OLIECHOYHBIX CPEACTB JIsl IPOBE/ICHUsI TEKYIEro KOHTPOJIS.

Ilpumepvt mecmos:

Tecm 1
Ne Bonpoch Bapuantel  0TBETOB
1 2 3 4

1 | YpaBHeHHe paBHOYCKOPEHHOTO JABHKEHHS S=Vt S=at’/2 | V=at/2 h=gt?
2 | Ummynbce Tena (KOMUYeCTBO ABUKCHHUS ) mv, | ma, | mr, | mvr

3 | YpaBHeHUE HEPA3PHIBHOCTHU MOTOKA: const = PV, mgh, SV, hv
4 | 3akon boiins — Mapuorra: Const=.... SV, TV VP Jo

5 | YpaBHEeHHE paBHOYCKOPEHHOTO BPAIICHUS o=wt e=do/dt  ¢=¢t?/2 M=Je

Tecm 2
Ne Bonpoch BapuareTel  oTBeTOB
1 | 2 E B
1 3akounOMa Q=It, P=UI, I=U/R, j=o/E
2 | OnTtuyeckas cujaa JIUH3EI D=1/F, R=2F, k=H/h, D=2F
3 | DaeKkTpoABMKYIIAs CUJIa MHAYKIINH, €= . IR, -Ldl/dt, dQ/dt, -dd/dt
4 | DHeprus CBA3M S7pa, E=... mgh, mc’, Amc?, mv?/2
Tecm 3
Ne Bonpoch Bapuantsl  0TBETOB
1 | 2 | 3

1 | CBeroBoii IOTOK U3MEPSETCS B ... JIOKCaxX | JIIOMEHax | KaHjenax

2 | 3akoH cmemenust Buna 37o ... A=bT | b=MT | A=b/T

3 | U3z 3akona JlambGepTa crneayer, 4To ... L=oM | M=znL | ML==x

4 | o-pacnan spa 3TO U3ITyYEHHE . . . ANEKTPOHOB | (DOTOHOB | sIIEp TeNus
Ilpumepwt 3a0au:

Tema: Cucrembl oTcuéTa. JIBHKEHHE EPEHOCHOE, OTHOCUTEIHHOE U a0COTIOTHOE.



3aoaua 1. HaliTn Bce CKOPOCTH M YCKOPEHMS ropoja, BEHIOPAaHHOTO Ha Tio0yce, B yKa3aHHOE
BpeMsi roJla U BpeMsi CYTOK. (V kasxcoozo cmyoenma ceoti 20poo u pasuvie 8pemena. Jleeko nonyuaiomes
UHOUBUOYATIbHBLE 3A0AHUSL).

3aoaua 2. Onpenenuth cury Kopuonuca, neiCTBYIONIYIO Ha OAMH MOTOHHBIM METp Oepera
BBIOpaHHOU Bamu peku (pydbs).
Tema: JIBWKeHHE CBOOOJIHO ITAIAFOIIMX TEI.

3aoaua 3. Teno Opocwusiv MO YIJIOM 0. K TOPU30HTY €O cKopocThio V . HaliTu Bce mapaMeTpsl
JBUKEHUS: aIbHOCTH IIOJIETA, BHICOTY NOABEMA, BpEMS I0JIETA, KOHEYHYIO CKOPOCTb, MUHUMAJIbHBIN
paanyc KpuBU3HBI TpaekTopuu. CONpoTHUBIIEHUE BO3IyXa HE YUUThIBaTh. ClenaTh pUCYHOK.
(3aoasas paznuynvie 3uavenus a u V', nomyuum cepuio 8apuanmos).

Tema: BBITOBBIE YIIEKTPOCETH.
3adaua 4. OnpenenuTb ceueHUE MPOBOAOB, MOABOIALINX 3JIEKTPOIHEPTHIO K BallleMy JOMY OT
MOJICTAHLIMH, €CIU: MOTEPU Ha MpoBOAax He Oonee 5%, mpeenbHasl IUIOTHOCTh TOKA JUIS
amoMuHus = 20 A/MMm? (mnsa memu = 30 A/MM2).
Tema: IpaBuna Kupxroda.
3aoaua 5. Tpu napannenbHO COEUHEHHBIX aKKyMYJISITOpa UMEIOT BHYTPEHHHUE CONPOTHUBIICHUS
no 1 (2, 3) Oma. HaiiTi TOKH B BETBSIX, €CJIM 3/IC HCTOUHUKOB (8 60/16/Max) paBHBI YUCITY OYKB B
Bammux ®@. U. O., COOTBETCTBEHHO.
Tema: ®oroMeTpusl.
3aoaua 6. Onpenenuth OCBENIEHHOCTh Ha CBOEM pabodeM CToJIe, CYMTasi HACTOJBHYIO JIaMITy
TOYEYHBIM UCTOYHUKOM CBeTa. [[0CTPOUTE N30IIOKCHI.

4.2 ®oHJ OLEHOYHBIX CPEACTB JIs MPOBeAeHHUSs MIPOMEKYTOUHOM aTTeCTAlMM.
Takol BUJ KOHTPOJIS, KaK “OIHII-OMPOCHI”’, TTO3BOJISIET OTIEPATHBHO MTPOBEPHUTH KAYECTBO YCBOCHUS
OTJIENbHBIX TEM U MPOTPaMMBbI B IEJIOM.

Ilpumep 61anKa 0na 6aUY-0NPOCA U KOHMPOTLHOU PAOOMbL:
Tema - Mexanuka. Tepmoounamuka u moaekyaapHuas guzuka.

I'pynna Crynent(ka)

1. Jlano ypaBHeHue aBixkeHus S(t) = 20t — 5t2. [TocTpouTs rpaduk CKOPOCTH 3a MEPBbIE 5 CEKYH
(c uaTepBanoM 1 cek). [IpuBeaure npuMep TaKOro JBUKEHUS.

2. Harmucats popmysibl, COOTBETCTBYIOIIHE 3aKOHAM COXPAHEHUS: UMITYJIbCa, MOMEHTA UMITYJIhCa,
MOJTHOM MEXaHUYECKON SHEPIHUH.

3.Tlo xako# (hopmysie MOKHO HAUTH 1-F0 KOCMHYECKYIO CKOPOCTh pakeThl OTHOCUTENhHO CoHIa?

4. OnpenenuTs UMITYJIbC CUIIBL, AEHCTBYIOLIEHN Ha MyJI0, IPH BBICTPENE U3 pyxkbs. Macca mynu 10
T, €€ ckopocTh 500 M/c.

5. OHpeI[eJ'II/ITI) IIJIOTHOCTH KHUCJIOPOJa ITPH KOMHATHBIX YCIIOBUSAX.




6. Onpenenuts T ropenus raza B nunusape JABC, cuutas ero uaeaabHON TEIOBOW MAaIllIMHOM C
K.11.71. 40 % u Temrneparypoit BeixionHoit Tpyosr 200°C.

Kpurtepumn onieHKH 0TBETOB Ha BONPOCHI:
OTBeTHI Ha KaXAbId BOMIPOC oreHuBaroTcs B 6ammax ot 0 mo 1. [To cymme Gamios
ONpeJIeNsieTCsl OIIEHKA I10 1IKaJIe COOTBETCTBUM.

IlIxana coomeemcmeuii 6an106 u OUEHKU 3a OMeemuvl HA 6 6ONPOCO8:
0 1 2 3 4 5 6 OBl

................. e — L L=

| 0 | 1 | 2 |3-1 3 |4- 1] 4 |5 | 5 |5+ ouenka

Hanpuwmep: cymme 6amioB ot 2 10 3 COOTBETCTBYET OLIEHKA 2; cymme 06ayuioB oT 5 10 5.5 —
OIICHKA 5-.

Tema - 3.71el<mp0cmamu1<a U ROCHOSIHHbLIL MOK:

I'pynna Crynenr(xa)
1. 3aodaua: Ilo noBepxHoCTH 1Iapa paauyca 60 cM paBHOMepHO pacnpenenés 3apsn 50 uKo.
OnpenenuTtsb HanpsKEHHOCTh OJIst u MOTEHINAI B LIEHTpe mapa.

2. Hanmucats popmyiiel Bcex 3akoHOB Oma

3. Hammncates (pOpMyIibl, COOTBETCTBYIOIIME CIEAYIOIINM 3aKOHAM U IIOHATHSIM:
- HaNPAXEHHOCTb U NOTEHLMAN NONA TOYEYHOro 3apAasa

- HaNPAXKEHHOCTb NOAA BECKOHEYHOM PaBHOMEPHO 3aPAKEHHOW MAOCKOCTH

- 3aKOH KynoHa:
- 32KOH BcemunpHoro tAroteHus:

4. 3aoaua: Jlan toueunwd 3apsag Q = 60 mxKo. HaiiTu monHbIi MOTOK BEKTOpa
HanpspkéHHocTH E uepes chepuueckyro moBEepXHOCTb, €CIIH:

1 —3aps1 pacmookeH B IEHTPpe CPepruecKoi MOBEPXHOCTH

2 - 3apsn pacnoiioKeH BHE cdepbl

3 - 3aps pacIoyioKeH BHYTpHU Cepsl,

HO CMEIIEH OTHOCUTEIBHO IIEHTpa

5. OnpeaenuTe MOIHOCTh OBITOBOTO AJIEKTPOYANHUKA, €CJIH | JTUTP BOABI B HEM 3aKHUIAET 3a 6
MUHYT.

6. Tpu akkyMynaTopa ¢ pa3HbIMHU 3.1.C.(€1, €2, €3) U PaBHBIMU BHYTPEHHUMU
COTPOTHBIICHUSIMU COSMHEHBI MapajuiebHo. HapucoBath cxemy U COCTaBUTh HEOOXOMMbBIC
ypaBHEHUS ISl ONIPEICIICHUS TOKOB B BETBSIX.




Tema 3 @u3uka amoma u amomMHo20 A0pa:

['pynna CrynenTt(ka)

1. Ckonbko BosH e bpoiiist ynoxxutcs Ha 2-i opOute atoma Boopona? M nouemy?

2. Kakol mepexoj Ha cXeMe YpOBHEW PHEPrHMH aToMa BOJOPOJA COOTBETCTBYET “KpacHOM
rpanuiie porodddexra c HOBEpXHOCTH 1E3Hs?

3. Kakum
HaMpsKEHUEM HaJI0 YCKOPHUTH MPOTOH, YTOOKI €ro A Jie bpoiiis cooTBeTCTBOBAMA A “max” B
CIIEKTpE 3BE3/1bI c TeMnepaTypou 4000 K?

4. C Kakoi CKOPOCTBIO JTIOJDKEH JIETETh JIEKTPOH, YTOOBI BO3OYAUTH MEepPeXo/1, HE0OX O AMMBIN
B 3amade No2?

5. JonncaTh ypaBHEHNE pacnana sapa: >>2Tho =a +. ..
YKa3aTh COCTAB MOJIyYEHHOT0 U30TOMA.

6. OnpeenuTh yIeabHYI0 SHEPTHIO CBSI3U B sipe u3otomna “He..

4.1. ®oHA OLEHOYHBIX CPEACTB A/ NPOBeICHHUS TEKYIIEero KOHTPOJIst

Texymuii KOHTPOJIb: MPOBEPKA BHIOJHEHUS J1a00paTOPHBIX pabOT, OTBETHI Ha BOIPOCHI
TECTOBBIX 3aJaHUM.

N TOroBbIii KOHTPOJIb: — 3aYET.

B mporiecce BbIMOTHEHHS, TTOATOTOBKY K 3alllUTEe, & TaKKe CIa4d JabOpaTopHBIX padoT
hopMUpPYIOTCS HHANKATOPHI KoMiieTeHnu Y K-1.

4.2 ®oHJ OLEHOYHBIX CPEICTB JJIA MPOBEAeHUS IPOMEKYTOYHOM aTTeCTAlMU

Texymumii KOHTPOJIb: MPOBEPKA BHIMOJIHEHUS Ja00paTOPHBIX PadOT, OTBETHI HA BOIPOCHI IO
COOTBETCTBYIOIIUM pa3JieilaM U3y4aeMOU TUCIUILUIAHEIL.

[lepeuenb BOpoCOB, BBIHOCUMBIX Ha 3a4ET:

1. OcHOBHBIE 3aKOH MEXaHUKH JIJI4 Bpamjaronierocs tena. Teopema Iteiinepa.
2. 3akonbl HeroToHa B muddeperimansHoi Gpopme.

3. 3aKOHBI COXpAHEHUS B MEXAHUKE.

4. MomeHT cuiibl. [IpaBuio MOMEHTOB.

5. JIBM>KEHHUE TEII B MOJIE TSTOTCHHUS.

6. XapaKTepUCTUKU KOJICOATETLHOTO JBUKCHHSI.

7. [ABuxxeHue rpy3a Ha npykuHe. Pemenne nuddepeHnansHoro ypaBHeHuU .
8. BnaxxnocTs Bo3nyxa. Touka pochl.

9. DKCnepuMEHTaIbHbIE Ta30BbIE 3AKOHBI.

10. OcnoBnoe ypaBuenue MKT u ero popmyibr.



11. Pacnpenenenue bonsuimana u Makcsesa.

12. IlepBoe Hauaa0 TEPMOAMHAMUKH U €TO IPUIIOKEHUE K N30IIPOLIECCAM.

13. Il u 111 3aKkOHBI TEPMOJTUHAMUKH.

14. PeanbHble ra3sl. Kputnieckue cOCTOSHHUS.

15. 3akoHbI IEpEHOCA.

16. YpaBuenue Ban-nep-Baanbca.

17. DOnextpuueckue 3apsaabl. JBa poma 3IEKTPUUECKHUX 3apsAa0B. DKCIEPUMEHTHI,
MOTBEP K IAIOIIUE CYIIECTBOBaHNE CBOOOIHBIX 3apsI0B.

18. IlonsiTue 06 smekTpuueckoM mnoie. Hanpspk€HHOCTB 37EKTPUYECKOTO OIS TOUEYHOTO
3apsna.

19. Teopema I'aycca. [loTok BekTopa HanpskéHHOCTU. [IpuMepsl pacuéra HanpsSKEHHOCTH
AJIEKTPUYECKUX TOJIEH.

20. TloTeHuman Kak >HEPreTHUEcKasi XapaKTepUCTUKa JIEKTpudeckoro mnois. Padora
3IEKTPOCTATUYECKUX CHJI B JJIEKTPUYECKOM IOJIE.

21. DnexTpoémkocTs Ten. KoHnaeHcaTopsl.

22. TloCTOSHHBIM  2IEKTPUYECKUA TOK. XapaKTEPUCTUKH  KBAa3UCTALIMOHAPHOIO
AIEKTPUYECKOTO TOKA.

23. 3akon Oma jy1s y9acTKa 3JIeKTPUUYECKOH 1enH B auddepeHmansHon Gopme.

24. 9. J1.C. ucrounuka Toka. CTOpOHHUE CUJIBI.

25. 3akoH /Ixoyns-Jlenua.

26. 3axkon Oma JJ1s MOJTHOM LEeTH ¢ HECKOJIbKUMU UCTOYHUKAMU TOKa.

277. MarHuTHOE MOJI€ ¥ €r0 XapaKTEPUCTUKH.

28. Cuna Jlopenua. CrnencrBus.

29. SIBnenue anekTpoMarHuTHON HHAYKIMU. OnbIT Papajes.

30. IToTok BekTOpa MarHUTHON MHIYKIMH. 3aKOH 3JIEKTPOMarHUTHOM MHAYKUUU. [IpaBuio
Jlenna.

31. SIBnenue camonuaykiuu. KosddumumenT caMonHyKIuu.

32. OCHOBHBIE 3aKOHBI TEOMETPUUECKOMN ONTUKH.

33. BosHOBas U KOPIYCKYJsIpHAs IPUPOJIa CBETa. DKCIEPUMEHTHI, TOATBEPKIAIOIINE
KBaHTOBYIO M BOJIHOBYIO IIPUPOJY CBETA.

34. BzaumoseiicTBre cBeTa ¢ BemecTBOM. HopmanbHast 1 aHOManibHasi AUCIIEPCHUS.

35. Unrepdepennus ceta. KorepeHTHbIE HCTOYHUKH.

36. Onbit FOHra n ®penens.

37. SIBneHne ABOMHOIO JTy4EpeTIOMIICHHUS.

38. Konbua HeioToHa Kak npuMep HHTEpHEPEHIINH B OTPAXKEHHOM M TIPOXOJISIIEM CBETE.

39. UnTepdepeHIus B TOHKUX TUIEHKAX.

40. Tudpakuus cBera. Y cJI0BHE BOZHUKHOBEHHUS TUPPAKLINOHHBIX KapTHH.

41. qudpaxkuus Openens.

42. Tudpakuus Opaynrodepa.

43. SIBnenue nonspusaluy cBeTa. ECTECTBEHHBIN M OISPU30BaHHBIN CBET. 3akoH Maittoca.

44. Baemrauii u BHyTpeHHHH (HoTOdPdeKT. YpaBHEeHNE DIHIITEITHA.

45. DKcrnepuMEeHTHI, JOKa3bIBaIOIIME CYIIECTBOBAHUE AIEKTPUUECKOTO 3apsia BHYTPH
aToma.

46. Mogenu atoma o Tomcony u Pesepdopay.

47. KBanToBble noctyiaatsl bopa.

48. I'mnotesa nie bpoitnia. BonHoBbIe CBOMCTBA YaCTHUIL BEILIECTBA.

49. DHeprusd CBsI3M YACTHI B SIIPE.

50. ®oroapdexr. Buas porosaddexros.

O1eHOYHBIE CpeICTBA TSI MHBAJUIOB U JIUII C OTPAaHUYCHHBIMU BO3MOKHOCTSIMHU 37I0POBbSI
BBIOMPAIOTCS C YUETOM MX MHIUBUIYATBHBIX ICUXO(PU3HUECKIX 0COOCHHOCTEH.



— Opu HGO6XOI[I/IMOCTI/I HWHBaJIMJaM U JIMaM C OrpaHUYCHHBIMU BO3MOKHOCTAMU 310POBbSA
npeaoCTaBIACTCA OJOITOJIHUTCIBHOC BPEMS I ITOATOTOBKU OTBCTA HA 3aqéTe;

— IpU MPOBEACHUU MPOLENYpPHl OLCHUBAHUS PE3yIbTaTOB OOYyUCHHS] MHBAJIUIOB U JIMII C
OrpaHUYECHHBIMU BO3MOXKHOCTSIMH 370POBBS ITPEyCMATPUBACTCS HCITOTb30BAaHHETEXHUYECKIX
CpCacCTB, H€O6XOI[I/IMBIX UM B CBA3HU C UX HHAUBUAYAJIbHBIMHA OCOGGHHOCT}IMI/I;

— TIpU HEOOXOTUMOCTH JUTSl OOYYAIOIIMXCS C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI U
WHBAINJOB TPOLEAYpa OLEHUBAHUA pE3yAbTaTOB OOYyYEHHUS M0 JUCHUIUINHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa olleHMBaHUSI PE3yJIbTATOB OOYYCHHS WHBAIUAOB M JIMI C OTPAaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3/IOPOBBSI 110 JUCHHUILTHHE (MOIYIIO) MPEIyCMaTPUBACT IMPEIOCTABICHUE
uHpopmanuu B ¢GopMmax, aJanTUPOBAHHBIX K OTPAaHMYCHHUSM HUX 3JI0POBbSI U BOCIPHATHS
nHpopManuu:

Jist mu ¢ HapyIIeHUsAMU 3pEHUS:

— B TIeYaTHON (hopMe YBETMUEHHBIM MIPUPTOM,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUJ1st TUTI ¢ HapYIICHUSIMH CITyXa:

— B IIeYaTHOH (opme,

— B hopMe DIIEKTPOHHOTO JOKYMEHTA.

I[J'I}I JIAI] C HAPpYIICHUAMU OIMOPHO-ABUTAaTCIIBHOTO allliapara:

— B ieyaTHou (opme,

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN MTepeYeHb MOXKET ObITh KOHKPETH3HPOBAH B 3aBHCUMOCTH OT KOHTHHICHTA
o0ydJaronmxcs.

5 IlepeyeHb OCHOBHON M JONMOJHHUTEILHONH YU4eOHOH JTUTEPATYPbI, HEOOXOAMMOM 1151
OCBOCHHS TUCHHUIIHHBI
5.1 OcHoBHasijiMTEpaTypa

1. CaBenseB U.B. Kypc ob6meii ¢puzuku. B 3 tomax. T. 1. Mexanuka. MomnekynsipHas
¢usuka: yauedHnoe nmocodbue / U.B. CasenneB, - M.: Jlanp, 2018. - 436 c. - Pexum nocryma
- https://e.lanbook.com/book/98245?category pk=919#book name

2. CaBenseB U.B. Kypc obmeit ¢pusuku. B 3 Tomax. T. 2. DneKTpru4ecTBO U MarHeTU3M.
Boanel. Ontuka: yue6Hoe mocodue / M.B. CaBenbes, - M.: Jlans, 2018. - 500 c. - Pexxum
noctyna - https://e.lanbook.com/book/982467category pk=919#book name

3. CaenweB U.B. Kypc obmeii ¢puzuku. B 3 Tomax. T. 3. KBanTtoBas ontuka. ATomMHas
¢usuka. Pusznka TBEpAOrO Tena. dU3MKa aTOMHOTO szpa W dJeMeHTapHbIX uactuil. / U.B.
CaBeJibeB, - M.: JlaHb, 2018. - 500 C. - Pexum  pgocryma @ —
https://e.lanbook.com/book/106893?category pk=919#book name

5.2 lomonHuUTEIbHAs TUTEPaTYypa

1. Kanmureesckuit H.M. Bonnosas ontuka. / H.M. KanuteeBckuii, - 5-¢ u3n. - M.: Jlaub,
2008. - 480 c. - Pexxum moctymna - https://e.lanbook.com/book/173#book name

2. Tpopumona T.U. Kypc ¢usuku: yaed. mocodue [mis By3oB] / T.M. Tpobhumona. — M.:
Axanemust, 2010.

6. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTu « UHTEepHET,
HEeO0XO0AUMBIX /1JI51 OCBOCHHS M CHUILTUHBI

Ne CcpUika Ilosscuenue

BOOK.ru — »nekrpoHHas

L http://www.book.ru oubnuoteunas cucrema (3bC)



http://www.book.ru/

COBPEMEHHOW  y4eOHOW |
HAYYHOH JIUTEPATYPBHI.

bubnuoreka BOOK.ru
COJIEPKUT aKTYyaJbHYIO
JUTEpaTypy MO BCEM OTPACIAM
3HAHHUH, KOJUJICKIIMS
MONOJIHAETCS  DJIEKTPOHHBIMU
KHUTaMH  paHblle  H3AaHUs
MEYaTHOW BEPCHUU.

2. http://www.ibooks.ru

AHOyKC.py — dJIEKTpOHHAs
OoubIoTeyHast cucremMa
yaeOHOU u Hay4YHOU
auTeparypsl. B a1eKkTpoHHYIO
KOJUIEKIIHIO BKJIIOUEHBI
COBpPEMEHHBIEC yUYEeOHUKU U
mocoous BEIYIIHNX
n3garenscTB Poccun.

3. http://www.sciencedirect.com

[Tnatdopma ScienceDirect
o0ecrieynBaeT BCECTOPOHHUM
OXBaT JIUTEpAaTypbl U3 BCEX
o0acTeil HayKu, MPe10CTaBIIsSA
noctyn kK Oomee dyem 2500
HAaMCHOBAHMM JKypPHAJIOB U
6onee 11000  xHur w3
KOJIJICKIIMH M31aTeIbCTBA
«OIB3EBUPY.

4. http://www.scopus.com

baza TAHHBIX Scopus
uHIeKcupyeT Oomee 18 ThIC.
HAaNMMEHOBAHUH KypHAJIOB OT 5
TBIC. MEXIYHapOIHBIX
M3aTeILCTB, BKIIIOYas Ooliee
300 poccHuiicKuX )KypHAJIOB.

5. http://www.scirus.com

Scirus - OecruiatHas
IMOUCKOBAast CHUCTEMA TUTS
MOKMCKa HAYYHOH HH(OPMAIIHH.

6. http://www.elibrary.ru

Hayunas JIEKTPOHHAS
oubmmorexka (HOB) cogepxur
IIOJIHOTEKCTOBBIE BEPCHUU
Hay4YHBIX U3JIJaHUHN BEAYIINX
3apyOeKHBIX M OTEUECTBEHHBIX
U3/1aTeNbCTB.

MeToauyeckue ykazanusi 1jisi 00y4arommxcsi o 0CBOEHH 0 TUCITUNJIMHBI

Ha camocrostensHyo paboTy CTYAEHTOB OTBOAMTCS Oonee 62 % BpeMeHU OT oOIIei
TPYIOEMKOCTH AUCIHHILIMHBL. COMPOBOKACHUE CaMOCTOSTEIbHOW pabOThl 00ydaIOIINXCsS

OpPTraHU30BaHO B CIEeNyOMUX (popmax:

1. BeinmosiHeHUE TEOPETUUECKUX 3aJIaHUI IO U3y4aeMOMY pa3eny JUCHUILINHBI.
2. IIpoBepka 3HaHWI MarucTpaHTa OCHOBAHA Ha KOHTPOJbHBIX BOIIPOCAaX, MPUBEICHHBIX B
OMMCAaHUU PabOThl U JOMOJHUTEIBHBIX BOIPOCAX, KACAIOIIMUXCS COOTBETCTBYIOLIUX

pasacsioB AMCHUIIIINHBI.

3. BrlnongHeHHEe TOMAITHUX 3aJaHH 10 TJAOOPAaTOPHBIM 3aHATHSIM.



http://www.ibooks.ru/
http://www.sciencedirect.com/
http://www.scopus.com/
http://www.scirus.com/
http://www.elibrary.ru/

4. YcBoeHwue, JOMOJHEHUE U BHUKAaHUE B pa30upaeMble pa3aesbl AUCIUILTUHBI TPH TTOMOIIN
3HaHUi, TOTy4aeMBbIX 110 CPEACTBAM U3YyUEHHS PEKOMEHyeMOH JINTepaTyphl.

5. KoHcynbTanuu, OpraHu30OBaHHbIC MJIs DPa3bACHEHHsS NPOOJIEMHBIX MOMEHTOB IIpH
CaMOCTOSITEIFHOM HM3y4YCHHHM TEX WJIH WHBIX acleKTOB pa3/ielioB YCBaMBaeMOU
nH(OpMAaLIUY B TUCIUTLIHHE.

Psim Tem mpeamnosniaraeT BeIMOTHEHKE JIA0OPATOPHBIX paboT. BrimonHeHHas mabopaTtopHas

paboTa OIleHUBAETCS MPEMOAABATENEM 110 CIEAYIOIINM KPUTEPHSIM:

- YPOBEHB NOJATOTOBJICHHOCTU MarucTpaHTa K KOHTPOJIbHBIM BOIIPOCAM IO KaXKI0H

nabopaTopHoii padore;

- pe3ynabTar, TONYYCHHBIH B XOJ€ OJKCIIEPUMEHTAa, CTENEeHb €ro COOTBETCTBUS

TEOPETUYECKUM JAHHBIM;
- ohopmiIeHHE OTYETA 110 JIa0OPATOPHOU paboTe;
- CAaMOCTOSATEIBHOCTD M JIOTUYHOCTH BBIBOJIOB M HAOIIIOICHUIA;
- 3HaHUS ¥ YMEHUS Ha YPOBHE TPeOOBAaHUI CTaHAapTa JAHHOW JUCHIUIUIMHBL: 3HAHUE
(hakTHUECKOro MaTepuala, ycBOCHUE OOIUX MOHITUN U UACH.

OOBEKTUBHOCTh OLIGHKHM palOThl TpernojaBaTeieM 3aKiIoYaeTcss B ONpPEICNCHHH ee
MOJIOKUTEIBHBIX U OTPHIIATENIHBIX CTOPOH, MO COBOKYITHOCTH KOTOPBIX OH OKOHYATEIHHO
OLIEHUBAET MPEJCTABICHHYIO paboTy.

8 Ilepeyenb MH(POPMANUOHHBIX TEXHOJOTUH, HCNOJIb3yeMbIX MPH OCYIECTBJIECHUHN
00pa3oBaTeILHOIO MPoUecca MO AUCHMUILIUHE
8.1 Ilepeuenb MHPOPMALIMOHHBIX TEXHOJIOT Ui

1. TIpoBepka qoMalIHUX 3aJaHUI U KOHCYJIbTUPOBAHUE TOCPEACTBOM JIEKTPOHHOM MOYTHI.

2. Hcnonp30BaHuE 3JEKTPOHHBIX NMPE3EHTALMNA NP NPOBEACHUM 3aHITUH JIEKIIMOHHOTO
THIIA.

8.2 IlepeyeHb NporpaMMHOIo odecneveHust

[IporpamMmHBIi TPOAYKT JloroBop/nuiieH3ust

OnepannoHHas cucTema MS Hor. Ne  77-AD®/223-
Windows @®3/2017 ot 03.11.2017

WnTerpupoBanHoe otuchoe Hor. Ne  77-AD®/223-
npunoxenune MS Office @®3/2017 ot 03.11.2017

AntuBupyc Kaspersky  Endpoint Kontpakt Ne69-AD®D/223-
Security 10 for Windows ®3 ot 11.09.2017

9 MarepuajbHo-TexHH4Yeckasi 0a3a, HeoOxoauMasi JIA  OCYLIEeCTBJICHUS
00pa3oBaTeIbLHOIO NMpolecca no TUCHMUILINHE

MarepuanbHO-TEXHHUECKOE obecrieueHue

Ne Bun pa6or
JTUCITUTUIMHBI (MOAYJIS) U OCHAIIIEHHOCTh

JleknmonHas ayIuTOpus Ne303H,
OCHAIICHHAs] MPE3CHTAIMOHHOM TEXHUKOM:
MPOEKTOP, D3KpaH, KOMIIBIOTEP/HOYTOYK U
| JTeKIHOHHbIE SZZZEZT&BIZ;)&HMM MIPOTPaMMHBIM
3aHATUA ’

Cnenuanu3upoBaHHbIC
JEMOHCTPALIMOHHBIE CTEHbl U YCTAHOBKHU
JUTSL IEMOHCTPAIIMI OMBITOB U (PU3UIECKUX
SIBIICHUI.




CemuHapckue

He npenycmorpeno.

3aHATUSA
JlaGopaTtopust (xabuHer) No219C,

JlaboparopHsbie YKOMILJIEKTOBAHHAsI  CIEHHUAIU3UPOBAHHON

3aHATUSA MeO0EIIBI0 U TEXHUYECKUMA cpeacTBamMu

oOy4eHHUS.
Kypcosoe He npenycmotpeno.
MIPOEKTUPOBAHUE
['pyninoBsie
(MHIUBUIYATbHEIC) Aynuropus, (kabunet) Noe209C
KOHCYJIbTALIUU

Texymui KOHTPOJIb,

MIPOMEKYTOUHAS Aynuropus, (kabunet) Noe209C
aTTecTalus
Kabuaer Ne208C mig caMoCTOSATENIBHOM
paboThI, OCHAILICHHBIN KOMITBIOTEPHOU
TEXHUKOW C BO3MO>XHOCTBIO MOJKIIFOUYECHHUS K
CamocrosTenpHas -
cetu «MHTEpHET», IPOrPaMMO 3KPaHHOTO
pabora

YBEIIMUCHUS ¥ 00ECTIEYeHHBIN TOCTYIIOM B
ANEKTPOHHYIO UH(POPMALIMOHHO-
00pa3oBaTeNbHYIO CpEey YHUBEPCUTETA.




PELIEH3USI
Ha padouyto mporpamMmy aucturuinHabel 51.0.21
«DPu3uKay
JUTSI TIOATOTOBKH CTyIeHTOB HarnpaBieHus 44.03.05 — [Iegarorndyeckoe oOpa3oBanme

Ilens gucummumbel «®Pusnka» — (GopMupOBaHHE Yy CTYAEHTOB NpEACTaBICHUS 00
OCHOBHBIX MMpPHUHIUIAX M 3aKOHOMEPHOCTSX, KOTOPHIE ONPEACNSAIOT (U3UUECKUE SBICHUS,
U3y4aeMble COBPEMEHHOM (PU3MKOH M yMEHHE MpeICTaBlIATh (U3NYECKYI0 TEOPHI0 Kak
00001eHue HabII0ACHUH, TPAKTUYECKOTO OIBITA M SKCIIEPUMEHTA.

OcHOBHBIE 3a]1a41 TUCIUITUHBL:

- u3ydyeHue (UINYECKUX TOHATHHA, (YHIAMEHTAIbHBIX 3aKOHOB U TEOPHH, HX
MaTEeMaTHYECKOE BbIPaKEHUE;

- U3ydeHue (pU3MUECKUX SBICHUM, METOJOB MX HAOIIOACHUS M SKCIEPUMEHTAIHLHOTO
UCCIIEIOBAHMSL.

JU1 n3ydeHus AMCHUILUINHBI HeOOXOAMMBI 3HAHUSL U YMEHHUS, IOJy4EHHbIE IPU 00y4eHUN
B 00111€00pa30BaTEIHLHON HIKOJIC.

B pe3ynbTare u3ydeHus Kypca CTy€HT JOJKEH 3HATh!

- OCHOBHBIC TIOHATHSA, 3aKOHBI H Gopmynsl Gu3uku, ¢usndeckue 33PPeKTsl,
TEOPETUYECKHUE U IKCIIEPUMEHTAIbHBIE METObI UCCIIEOBAHN;

- TpaHULBI IPUMEHUMOCTH (U3NYECKUX MOJENIECH M TEOPUH, HCIIOIb3YeMbIX IS
OITMCAaHUS CBOMCTB BEIIECTBA;

- (hyrnameHnTanbHbIe (U3NIECKHUE ONBITHI M UX POJIb B PA3BUTUU (PU3UKY;

- Ha3HA4YEHUE U MPUHIUIBI JeHCTBUS BAXKHEUITNX (PU3NUECKUX TIPUOOPOB.

W3yueHne AMCUMIUIMHBI HampaBleHO Ha (OPMHUPOBaHME NPOPECCHOHAIBHON
KOMIIETEHINH:

- CHOCOOHOCTB OCYHIECTBIATH MOMCK, KpUTUUECKHH aHAJIU3 U CUHTE3 MH(OopMaIuuy;
NPUMEHSATh CUCTEMHBIN TIOAXO0/ IS pelIeHus mocTaBieHHbIX 3a1a4 (YK-1).

[TporpammMa BkiIrO4aeT B ce0sl conep’KaHUE OTIEIBHBIX Pa3/eioB JUCLUILINHBI, TEMbI
JeKIM, Tab0paTOPHBIX 3aHATHHA, BOIPOCHI, KOTOPbIE BBIHOCATCS Ha 3a4eT, CIIUCOK OCHOBHOMN
U JIONOJIHUTEIBHON JMTEpaTypbl U CIUCOK MHTEPAKTHBHBIX TEXHOJIOTUH, NPUMEHSIEMBIX B
mporecce 00y4eHHsI CTYICHTOB.

Pabouas nporpamma no aucrumiaude b1.0.21 «®Pu3uka» cocTaBieHa B COOTBETCTBUU C
®I'OC BO mno wHanpaienuto mnoxarotoBku 44.03.05 Ilegarormueckoe obOpa3oBaHue,
kBanMuKaius (CTerneHs): 6akamasp.

Peuensenr:
I'puropbsn JI.P. - xanaunar ¢pus.-mar. HayK,
nupextop OO0 HIID “Me3on”




PELEH3USA
Ha padouyro mporpamMmy aucuuminael b1.0.21
«Dusznkan
JUIs TIOJITOTOBKY CTyNeHTOB HanpasieHus 44.03.05 — [legaroruueckoe oopazoBaHue
(c aByMSs IPOHIISIMH TTOATOTOBKH )
Hamnpasnennocts (nmpoduiis) «Maremarukay, «MHbopmaTikar

Pabouas mporpamma BKIIIOYAeT CJEAYIOIIME pa3felibl: LEeMH W 3aJadd JTUCHUIUIMHBI,
MECTO JMCUUIUIMHBI B CTPYKTYpPE OCHOBHOM 0O0pa3oBaTeNbHOW MpOrpaMMbl, MEpedyeHb
IUTAHUPYEMBIX Ppe3yNbTaTOB OOyYeHHs IO AMCHUILIMHE, COOTHECEHHBIX C IUIAHUPYEMBIMU
pe3yabTaTaMu OCBOCHHUS 00pa30BaTEIbHOM MPOrpaMMBbl, OOIIYIO TPYIOEMKOCTb TUCIHUILIIHHBI,
oOpasoBaTenbHbIE TEXHOJOTUU, (OPMBI MPOMEKYTOUHOW aTTECTAI[UU, OIMHUCAHHE Y4eOHO-
METOAMYECKOrO,  HMH()OPMAIMOHHOTO W MaTepUAIbHO-TEXHUYECKOrO  oOecredeHus
JTUCIUIUIMHBL. YKa3aHbl IPUMEPHI OLIEHOYHBIX CPEACTB ISl KOHTPOJIS PE3yJIbTaTOB O0yUEHHUS.
B remaTnueckoM miiaHe 1aHHOW TUCIMIUTMHBI BBIJICNICHBI CIIEYIONNE COCTABIISIONINE: JISKIINH,
MPAKTUYECKHE 3aHATHs, JaOOpaTOpHbIe 3aHATHS M CAMOCTOSITENbHAas padoTa CTYIEHTOB,
OTBeYaroIue TpeOoBaHUAM 00pa30BaTEIHLHOIO CTAHAPTA.

Pabouas mporpamma MmoAroToBKH cTyneHTOB HampasieHus 44.03.05 Ilemarormueckoe
obpazoBanme oTBeuwaeT crnenudpuke Oyaymed  npodecCHOHATBHOM  JAeATEIbHOCTH
BBIIIYCKHUKOB, B TOM YHUCJIE I1€1arOrM4eCKOr, IIPOEKTHOM, KyJIbTYpPHO-IIPOCBETUTEIBCKON U
HAyYHO-UCCIIeI0BATENIbCKON eI TEIbHOCTH.

OOpa3zoBarenbHble TEXHOJIOTMH XapaKTEpU3YIOTCS HE TOJBKO OOIIEHpPUHATHIMU
dopMamMu, HO ¥ BBINOJHEHHEM HHAWBHUIYAJIbHBIX MPAKTUYECKUX 3aJaHUM M aKTUBHBIM
BOBJICUCHUEM CTYACHTOB B Y4Y€OHBIM NpOIECC, HMCIONb30BaHUEM JIEKIUH C HaTJSAHBIM
U3JI0KEHUEM, 00CYKJIEHUEM CIIOKHBIX U IUCKYCCHOHHBIX BOIIPOCOB U MPOOIIeM, TPOBEICHUEM
IpEIBapUTENbHO MOATOTOBICHHBIX, 00y4aeMbIMHU, JTAOOPATOPHBIX 3aHATUN, U JTUAJIOTOBBIMU
NPUHLUIIAMH 00CY>KACHHUS BOSHUKAIOIINX y CTYJCHTOB 3aTPYAHEHHN, OTKPBITON HHTEPAKTUBHOM
3aIUTOMN TA0OPaTOPHOU pabOTHI.

W3 Bcero BBIIIEIPUBEIEHHOIO CJEIyeT 3aKiioueHue, 4To pabouas Mporpamma
aucuuminabl b1.0.21 «®uszuka» mnonaHocthio cooTBeTcTBYyeT PI'OC BO u ocHOBHOM
oOpa3oBaTenbHON mporpamme Mo HampasieHuto noarotoBku 44.03.05 Ilemarormueckoe
obpasoBanue, npodmip «Marematukay, «MHbOpMaTHKay (kBamduKaus «OakagaBp») H
MOXeT ObITh HCHOJb30BaHAa B yueOHOM mpouecce B DPI'BOY BO «Kybanckuit
rOCy/IapCTBEHHBI YHUBEPCUTETY.

Peuensenr:
Kombrto I'.®. - 3aBeayromntuii kadenpoit paqnopu3nKd 1 HAHOTEXHOJIOTHI
¢uzuko-rexunueckoro gakymnprera PI'BOY BO «KyOI'Y»,

JIOKTOp (PU3HKO-MaTeMaTHYECKUX HAYK, Ipodeccop
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