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1. llesu u 3212494 AU CIUILIHHBI

[enb Kypca — BOCHIMTAHUE CAMOCTOSTEIIBHOCTH MPH PEIIEHUHA KOHKPETHBIX HAYYHO-
UCCIIEZI0BATENIbCKUX 3a7au GU3NYeCcKoro sKcnepuMenTa. OCHOBHBIE 3a/1auu Kypcea: 1.
N3yueHne npuHIUIIOB JEUCTBUS TPUOOPOB, YCTPONCTB U MAaTEPUATIOB IPUMEHSIEMBIX B
AKCIIEPUMEHTANLHON ONTUKE. 2. DOPMUPOBAHUE Y CTYJAEHTOB MPOPECCHOHAIBHOTO
MOJIX0/1a IPY TUTAHUPOBAHUU U MPOBEJACHNUU (PU3UUECKOTO IKCIIEPUMEHTA.

Kparkoe conepxanmne TUCHMILTHHBI

1. Posib 3KCTIEpUMEHTANIBHOM ONTHKYU B Pa3BUTUH (PyHAAMEHTAIbHON (PU3UKU U TEXHUKH.
2. Ontuueckue marepuanisl. 3. Tonkue mieHku. 4. GunbTpanyst ONTUYECKOTO U3IYUYCHHUS.
5. cTOUHMKHM HEKOTEPEHTHOTO ONTUYECKOTO M3iIyyeHus. 6. [I[pueMHUKN onTHYECKOro
usnydenus. 7. Ontudeckue cucteMsbl. 8. CrieKTpaibHble TpUOOpHI.

2. Komnerenun odyuawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIMHBI

[Inanupyemsblie pe3yabTaTbl OCBOEHUS [Inanupyemsblie pe3yabTaThbl
OIT BO (xommnieTeH1un) oOy4YeHHUs 10 AUCITUTUTHHE

3HaeT: PU3MKO-XUMUYECKHE CBOMCTBA ONTHYECKUX
MaTepuasoB; Ha3HAYeHUE TOHKHUX TUICHOK; BUJIbI
ONTUYECKUX (PUIBTPOB; OCHOBHBIE CBOMCTBA
HMCTOYHUKOB HEKOT€PEHTHOTO ONTUYECKOTO
W3ITy4eHUS; BUIBI IPUEMHUKOB ONITHYECKOTO

[1K-3 Cnoco6eH BbIOMpATh U IPUMEHSTh W3ITy4eHUs; ONITHYECKHEe HHCTPYMEHTHI; ab0epanuu
MOJXOJISATIIee 00OPYIOBaHHUE, MHCTPYMEHTBI H  |ONITUYECKUX CHCTEM; TUDPAKITUOHHYIO TEOPHIO
METO/bI UCCIIEAOBAHUHN ISl PEIICHUS 337a4 B |ONTUYECKUX MHCTPYMEHTOB; MPUHIIUI paOOTHI

n30paHHOI MpeaMeTHOM obacTu 30H/I0BBIX CKaHUPYIOLIUX MUKPOCKOMIOB.

'YMeeT: UCTIOIb30BaTh MOMyUYEHHbIE 3HAHUS TTPH
MPOBEICHUH ONTUYECKOTO IKCIIEPUMEHTA.
MMeeT npakTUYeCKUi OTIBIT: MPOBEICHUS
ONITHYECKOTO YKCIIEPUMEHTA U BBIOOpA
HEOOXOAMMBIX MaTEPUAIIOB U MIPHOOPOB.

3. MecTto aucuumiinibl B ctpykrype Ol BO

[lepedeHs mpeANIeCTBYIOMNX TUCIIATUIHH, [lepedeHs MOCIETYIONNX AUCITUTITIH,
BUJIOB pabOT yueOHOro IiiaHa BUJIOB paboOT

[Tpon3BoACTBEHHAS MTPAKTHKA (TIPeIIUILIIOMHAs) (8
CEeMEeCTD),

[Tpon3BoACTBEHHAS MTPAKTHKA (HayYHO-
nccrenoBarebckas padora) (8 cemectp)

OnTUyecKue U CIeKTPATbHBIC METOJIBI
UCCIIEOBAHUS,
CoBpeMeHHbIe TPOOIeMbl (DU3UKH

Tpe6OBaHI/I$I K «BXOAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, H€O6XO,Z[I/IMI>IM
IIpu OCBOCHHUHU I(aHHOfI JAUCHUITIINHBI 1 HpI/I06peTeHHI)IM B PC3YJIbTATC OCBOCHUA
MpCAMCCTBYIOINX AUCIUIIIINH

JlucuuIimHa TpeboBanus

3HaeT: ONTHYCCKUE B CIICKTPAJIbHBIC METOIbI
HCCIIeIOBaHUI. YMEET: BBI6I/IpaTL OIITUMAJIbHBIC
OINTHYCCKHUE U CIICKTPAJIBHBIC METOEI,

OnTudeckue u CIICKTPAJIbHBIC MCTOAbI
HCCIICIOBAaHUA




HGO6XOIII/IMBIC JJId TIPOBCACHUA PICCJICI[OBaHI/IfI.
NMeeT mpakTUYECKUI OTIBIT:

CoBpeMeHHbIE TTPOOIeMBbI (DU3UKH

3HaeT: MPUHILIUIIBI paOOThl COBPEMEHHBIX TPUOOPOB
11 GU3NYECKUX MCCIIeIOBAaHNHM, ONTUYECKOTO,
JIEKTPOHHOTO U 30H/I0BOT0 CKAHUPYIOIIETO
MHUKPOCKOIIA, CIIEKTPOMETpa KOMOMHAIIMOHHOTO
paccesiHus, IIMCOMETpa. YMeeT: paboTarh Ha
COBPEMEHHBIX U3MEPHUTEIbHBIX Tpubopax. Mmeet
MPAKTHYECKHUM ONBIT: HABBIKOB (hH3HKa-
DKCIIEPUMEHTATOPA, HAaBBIKAMU TUJIAHUPOBAHUS
($u3NYECKOro HKCIIEPUMEHTa, HaBbIKAMH BBHIOOpA
MOAXOMAIIETO NPUOOpa At KOHKPETHBIX
MCCJIETOBAHUM, HAaBBIKAMH pabOThl HA COBPEMEHHOM

HCCJICI0BATCIILCKOM O60pyI[OBaHI/II/I.

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0mas TpyA0€eMKOCTh JUCHUILUIUHBI COCTaBIsET 4 3.€., 144 4., 74,5 4. KOHTaKTHOM

paboThl
Pacnpenenenue
Bcero [0 CEeMECTpaM B yacax
Bun yueOHo# paboThI
4acoB Homep cemectpa
7
OO0mmast TpyI0EMKOCTh AUCITUTLITTHBI 144 144
Ayoumophvie 3aHAmMusL: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUIIBI
aynuTopHbIX 3aHsaTui (I13) 32 32
JlabopartopHsbie padoTs! (JIP) 0 0
Camocmosmenvuas paboma (CPC) 69,5 69,5
IlonroroBka K sK3aMeHy 34,5 34.5
OcBoeHue TUTepaTypsl O TEME Kypca AJisi HOATOTOBKHU K 35 35
TECTaM B PAMKAX TEKYIIIErO KOHTPOJIS.
KoHcynpranyy u npoMexyTO4Hast aTTeCTalus 10,5 10,5
Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - JK3aMEH

5. ConepkaHue TUCHMIIIMHBI

O0beM ayTUTOPHBIX 3aHATHH 11O
pajzgena HaumeHnoBaHue pa3aesioB TUCHMILIMHEI BHJIaM B 4acax
Bcero J | 113 JIP
1 PoJIb 5KCIIEpUMEHTAIBHON ONTUKU B Pa3BUTHHU 2 ) 0 0
dbyHIaMeHTaNbHOU (PU3UKHU M TEXHUKH.
2 |OnTuyeckue MaTtepHuabl 6 2 4 0
3 |(ToHKue TUICHKH. 8 4 4 0
4 |®unsTpanysi ONTHYECKOTO U3ITyYEHHUS 6 2 4 0
5  |ICTOYHMKM HEKOTE€PEHTHOIO ONTHYECKOTO U3JIy4YEHUS. 10 6 4 0
6  |[IpueMHUKHM ONTHYECKOTO U3JIy4YEHUS. 10 6 4 0
7 |OnTHYECKUE CUCTEMBI. 10 6 4 0




8  |CkaHupyromas MUKPOCKOIIUS 6 2 4

9  |CnexrpanbHble TPUOOPHI. 6 2 4

5.1. JIleknun

No Ne
JeKIujpas3aena

HaunmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

JTansl pa3BUTHS SKCIIEPUMEHTATBHON ONTUKH. ONITHYECKNE METO/IbI
MCCJIEIOBAHMS B COBPEMEHHOU HAayKe M TEXHUKE: CIIEKTPOCKOIUS, IITUIICOMETPHSI,
rojorpadus, METO/Ibl HEIMHEHHOW ONTHKUA. OCHOBHBIE IPUOOPHI U JIEMEHTHI,
HCIIOJIb3YEMbIE B OKCIIEPUMEHTAJIBHON ONTUYECKOW YCTAaHOBKE.

DU3NKO-XMMHUYECKUE CBOMCTBA ONITUYECKUX MaTepuainoB. PacripocTpanenue
M3Ty4EHUs B IUAJIEKTPUKAX U MMPOBOAHUKAX, OTPAKEHUE U3ITYUECHHS OT
MOBEPXHOCTH AUIJIEKTPUKOB IPOBOAHUKOB. [TonsiTie 0 nucnepcun. OTpaxkeHue
W3Ty4€eHUs, OMIONIEHHE U IPO3PayHOCTh ONTHYECKUX MaTepUaioB B Pa3IMUHbIX
oOnacTsx crnekrpa. [IpuMeHeHne onTuUeckux MaTepuanoB. ATMochepa Kak
ONTHYECcKas cpefa: MOMIOLIEHUE U paccessHue CBeTa B aTMocdepe, OKHa
[IPO3PAUYHOCTH.

OTpakeHue 1 NpEJOMIIEHUE Ha IJIOCKOM TPaHUIIE MEKIY N30TPOIHBIMU CpEIaMH.
bprocTepoBckie OKHA, IPU3MbI TIOJTHOTO BHYTPEHHETO OTpaykeHus1, poMO dpenens.
OTpakeHue 1 NPOIyCKaHUE B CUCTEME CpeJla — IUIEHKA — TOJIOKKA.
[IpencraBineHre 0 METOIax UIMICOMETPUH. JINIIIEKTpUUECKUE IPOCBETIIAIOIINE U
3€pKajbHbIE IOKPBITHS: YETBEPTHBOIHOBBIE TUNIEKTPUUYECKUE TUIEHKH,
MHOTOCJIONHBIE AUANEKTPUUECKUE TOKPBITHUSI.

Ha3HaueHue 1 XapakTepUCTHKH (PMIBTPOB ONTHYECKOTO H3IIyUCHHUS.
AGCOPOLIMOHHBIE (PUIIBTPBI: ONTUYECKOE LIBETHOE CTEKIIO, JKUIAKOCTHBIE
CBETO(UIBTPEI, ITOIYITPOBOAHUKOBBIE ITACTHHBL. OTpakarone GUIbTPHI.
Hurepdepennmonnslie GpuiabTpbl. MHTEpdEpEHIIMOHHO-NONAPU3ALUOHHbIE
(UIBTPHI.

OCHOBHBIE CBOMCTBA UCTOYHUKOB M3TYUCHHsI. 3aKOHBI TEIIIOBOTO M3ITYICHUS.
VICTOUHUKY TETUIOBOTO M3IYYCHUS: HCTOYHUK, UMUTHPYIONINN a0COIIOTHO YEPHOE
TEJI0; JaMIla HakanuBaHus; Tiobap; mrudt Heprera; nyra.

Buet pa3psioB B ra3ax U UX OCHOBHBIE OCOOCHHOCTH. ['a30pa3psiqHbie HCTOYHUKHI
W3IydeHHs. MexaHu3M B CBOMCTBA JIIOMUHECUEHIINH. JIFOMUHECIIUPYIOIINE
WCTOYHUKH ONTHYECKOTO U3JIYyUYEHHUS.

Knaccudukanus nprueMHUKOB. CBSI3b MEXIy YPHEPTeTUYECKUMU U CBETOBBIMU
BeTMYMHAMU. [71a3 Kak MPUEMHUK ONTUYECKOTo u3nydenus. dortorpaduyeckas
AMysbcUsl. OCHOBHBIE XapaKTEPUCTUKH MPUEMHUKOB ONTHYECKOTO U3ITYyUEHUSI.

OCOOEHHOCTH TEIJIOBBIX MPUEMHHUKOB M3J1yueHHUsl. OCHOBHBIE THIIbI TEIIOBBIX
[IPUEMHUKOB: TEPMOIJIEMEHTHI, 00JIOMETPBI, KaJIOpUMETpbl. DOTOIMUCCHOHHBIE
PUEMHHUKH U3ITy4eHHs!: (POTORIEMEHTBI, (POTOINEKTPOHHBIE YMHOXKHUTEH,
DIIEKTPOHHO-ONTHYECKUE Tpeodpa3zoBareny. DOTOAIEKTPUIECKUE
MOJTYIIPOBOAHUKOBBIE IPUEMHUKHU: (POTOPE3UCTOPHI, (HOTOTUOABI.
[TomynpoBOAHUKOBBIE IPUEMHHUKHU U300pakeHUs Ha MPUOOpax ¢ 3apsiioBOM
CBSI3BIO.

(OCHOBHBIE TTOJIOKEHUS JTy4€BOM ONTUKU. VieanbHble ONTUYECKUE CUCTEMBI.
Abeppatinu onTudeckux cucteM. OCHOBHBIE SJIEMEHTHI ONTUYECKUX CUCTEM:
00BEKTHUBBI, OKYJISIPBI, OCBETUTENN. ONTHYECKHE HHCTPYMEHTHI:
¢dororpaduueckuii anmapar, MUKpPOCKOII, 3pUTeNIbHAs TPyOa, IPOEKTOP.

10 7

JlndpakumoHHas TEOpUs ONTHYECKUX HHCTPYMEHTOB: pa3pelaromias cuia
00beKTHBa, MU PaKIIMOHHAsA Teopusi MUKpockona Adbe.

11 8

[TpuHLIMIT AeCTBHS 30H0BOTO CKaHUPYIOIIET0 MUKpPOCKoIa. MeToIuKy 30HA0BOM

CKaHI/Ipy'I-OH_Ieﬁ MHUKPOCKOIIUH. CKaHpr}omaﬂ TYHHCJIbHAsA MUKPOCKOIINA, aTOMHO-




CHUJIOBAasA MUKPOCKOIIHA, DJICKTPOCUTIOBAsd MUKPOCKOIIUA, MArHUTHO-CUJIOBAA
MHUKPOCKOITHA, OMMKHENoJIbHAS ONTHYECKAs MHKPOCKOITUA

[TpuHLIMI AEMCTBUS CIIEKTpaIbHOTO Nprudopa. AnmnaparHas QyHKIHS,
CHeKTpaibHOE pa3pemeHne. CrekTpaibHas npu3Ma, TUPpaKIMOHHAS pelIeTKa.

12 ? CrniekTpasbHble TPUOOPHI ¢ TPOCTPAHCTBEHHBIM Pa3/IeJICHUEM JITMH BOJIH. 2
Moy IsIIMOHHBIE CHIEKTPajIbHbIE TPUOOPHI.
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
Ne Ne Koz-
sansuspasiena HaumeHnoBaHue ninm KpaTkoe coJepKaHue MPaKTUYeCKOro 3aHATUS, CEMUHapa BO
4acoB
14 2 |OnTtudeckue MaTepuabl 4
1 3 Tonkwne mnenku. [Ipoceemistomue NOKpeITHs. MHOTOCIOMHBIE TUIEKTPUYECKHE 4
3epKaja
5 4 dunbTpanys onTUYECKOro U3My4eHus. AOCOpOIMOHHbIE (PUIBTPHI: ONTHUECKOE )
[[BETHOE CTEKJIO
3 4 Otpaxaronue Gunsrpsl. MaTepdhepennnonnsie GpuibTpel. MHTEpdEpeHIIOHHO- )
MOJISIPU3AIMOHHBIE (PHIIBTPBI.
4 5 OCHOBHBIE CBOMCTBA HCTOUHUKOB U3JIy4€HUs. 3aKOHBI TEIJIOBOTO U3Ty4EHUS. )
VICTOYHNKY TEIJIOBOTO U3TyUYEHUS
5 5 ["a3opa3psiiHblE HCTOUHUKHU U3Ty4YeHUs. JIIoMUHECHUPYOLE HCTOUHUKN )
ONTUYECKOTO U3TyUYEHUS
CBsI3b MEX]ly SHEPreTUYECKUMU U CBETOBBIMU BETMYMHAMU. [ 143 KaK MPUEMHUK
6 6  |onTryeckoro uznydeHusi. OCHOBHBIE TUIIBI TEIUIOBBIX TPUEMHHKOB! 2
TEPMOJIEMEHTHI, 00JIOMETPBI, KAJTOPUMETPHI.
7 6 @DOTOAIMHUCCHOHHBIC IPUEMHHUKH U3ITyYeHHS: (HOTOITIEMEHTHI, (POTOIIEKTPOHHBIE 1
YMHOXHUTEIIH, JJIEKTPOHHO-ONTHYECKUE NPE0Opa30BaTeIIH.
DoTOANIEKTPUYECKUE MTOTYTIPOBOTHUKOBBIE IPUEMHHKH: (DOTOPE3UCTOPHI,
8 6  |potonuonsl. [TomynpoBOTHUKOBEIE TPUEMHHUKH U300pakeHUs Ha IPUOOpPax ¢ 1
3apsJ0BOM CBSI3BIO.
9 7 AOeppaiuu onTuyeckux cucreM. OCHOBHBIE 3JIEMEHTHI ONITUYECKUX CUCTEM: )
ITMH3BI, OOBEKTHBBI, OKYJISPBI, OCBETUTEIIH.
10 7 JlndpakimoHHas TeOpUsl ONTHYECKUX HHCTPYMEHTOB: pa3pelaroiias cuia )
00beKTHBA, TUPPAKIIMOHHAS TEOPUSI MUKpOockona Ab0e.
CkaHupyromas TyHHeIbHasi MUKPOCKOIIHSI, aTOMHO-CUJIOBAsi MUKPOCKOIIHS,
11 8  ppreKTpocuiIoBas MUKPOCKOIHUS. MarHUTHO-CUIIOBasi MUKPOCKOIIHS, 4
OJDKHETIONbHAS ONTHYECKAsT MHUKPOCKOTIHSI
12 9 [TpuHIIMT NecTBUS CIEKTpaIbHOTO pubopa. AnmaparHas QyHKIMA, )
CHieKTpasbHOe paspenieHne. CreKkTpanbHas npu3Ma, JU(ppaklMOHHas pelIeTKa.
13 9 CriekTpasibHble TPUOOPHI ¢ TPOCTPAHCTBEHHBIM Pa3/I€I€HUEM JUIMH BOJIH. )
Moy sIIMOHHbIE CIIEKTPaJIbHbIE TPHOOPHI.
5.3. JIaboparopHbie padoThI
He npenycmoTpensl
5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa
Bemonnenne CPC
Mo CPC Crnucoxk nureparypsl (¢ yKazaHUEM Cemecrp Kon-
pas3enos, I1aB, CTPAHHUIY) / CChUIKA Ha BO




peCcypc

4aCOB

[lonroroBka K 3K3aMeHy

3Bepes, B. A. Onrtuyeckue marepuansl :
yueOHoe nocodue / B. A. 3Bepes, E. B.
Kpusomnycrosa, T. B. Tounnnna. — CaHkT-
[TeTepOypr : Jlanp, 2022. — 400 c. — ISBN
978-5-8114-1899-2. — Tekcr :
PIIEKTPOHHBIN // JIaHb : 2IEKTPOHHO-
oubmnoreunas cucrema. — URL:
https://e.lanbook.com/book/212144 (nara
oOpatenust: 26.06.2025). — Pexum
OCTyTIa: ISl aBTOPU3. TTOJIE30BATEIICH.
WNmanuy, ['I. UcTOYHUKY U TIPUEMHHUKHY, Y.
1: yueOHO-MeTOoMUECKOe TOCOOue JIst
BYy30B. [OnekTpoHHbIN pecype] / T.T.
Mmanua, H K. Mansiesa, A.B.
PoxxnectBenckuii, A.T. CblueBCKHI. —
OnektpoH. nan. — CII6. : HUY UTMO,
2010. — 62 c. — Pexxum nocryna:
http://e.lanbook.com/book/43461 — 3aru. ¢
pkpaHa. Mmanun, I I'. IIpuemuanku
ONTUYECKOTO U3TyUeHus : yueOHoe nocobue
/ I. I. ©manun, B. I1. YennbanoB. — CaHKT-
[TeTepOypr : Jlanp, 2022. — 304 c. — ISBN
978-5-8114-1048-4. — Tekcr :
PIIEKTPOHHBIN // JIaHb : 3IEKTPOHHO-
O6ubnuoreuHas cuctema. Pexxum nocryna:
U1 aBTOpU3. NoJb3oBareneil. Cradees, C.
K. OcHoBbl onTuku : yae6Hoe nmocobue / C.
K. Cradees, K. K. bospckui, I JI.
bamnuna. — 2-e u3f., ucnp. u A0I. —
Canxr-IletepOypr : Jlanp, 2022. — 336 c.
— ISBN 978-5-8114-1495-6. — Tekcr :
PIIEKTPOHHBIN // JIaHb : 2JIEKTPOHHO-
oubnmoreunas cucrema. — URL:
https://e.lanbook.com/book/213251 (mara
oOpatenust: 26.06.2025). — Pexum
OCTYyTIa: ISl aBTOPU3. TTOJIE30BATEIICH.

34,5

OcBoeHue auTepaTypsl IO TEME Kypca AJis
[MO/ITOTOBKH K TECTAM B paMKaX TEKYLIErO
KOHTPOJISI.

3Bepes, B. A. Ontuueckue Mmarepuansl :
yuebHoe nocobue / B. A. 3Bepes, E. B.
Kpusomnycrosa, T. B. Tounnuna. — CaHkT-
[TetepOypr : Jlanb, 2022. — 400 c. — ISBN
978-5-8114-1899-2. — Tekcr :
HIEKTPOHHBIH // JIaHb : JEKTPOHHO-
O6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/212144 (nara
oOpatuenus: 26.06.2025). — Pexum
oCTyma: AJs aBTOPU3. MOJIb30BaTENEH.
bapanounukos, M.JI. [IppueMHuKy u
NIeTEKTOPBI U3Ty4eHUH. [ DIeKTPOHHBIN
pecypc] — DnekTpoH. gaH. — M. : JIMK
[Ipecc, 2012. — 640 c. — Pexxum nocryna:
http://e.lanbook.com/book/4145 — 3ar. ¢
pkpaHa. Mmanun, I I'. IIpuemanku
ONTUYECKOTO U3TyYeHus : yueOHoe nocobue
/ I. I. ©manun, B. I1. YenmubanoB. — CaHKT-

[TeTepOypr : Jlanp, 2022. — 304 c. — ISBN

35




978-5-8114-1048-4. — TekcT :
PIEKTPOHHBIN // JIaHb : AIEKTPOHHO-
OubnuoteyHas cucreMa. Pexxum nocrymna:
111 aBTOpU3. Tosib3oBarenieid. Cradees, C.
K. OcHoBbl ontukw : yae6Hoe mocobue / C.
K. Cradees, K. K. bospckwui, I JI.
bamnuna. — 2-e u3M., ucnp. u JA0I. —
Cankr-IletepOypr : Jlansp, 2022. — 336 c.
— ISBN 978-5-8114-1495-6. — Tekcr :
PIEKTPOHHBIN // JIaHb : AIIEKTPOHHO-
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/213251 (nmata
oOpatuenus: 26.06.2025). — Pexum
TOCTYyIa: 7Sl aBTOPU3. MOJIb30BaTeIEH.

6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYIEero KOHTPOJIsi YCIIeBAeMOCTH,
NMPOMEXKYTOYHOM aTTeCTallMu

Kontponp kauecTBa ocBoeHUs1 00pa3oBaTeIbHON IPOrpaMMBbl OCYIIECTBISETCS B
cootBercTBHH ¢ [lonokennem 0 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOH AESITENIbHOCTH 00y4arOIINXCS.

6.1. KouTpoabHubie meponpusitusa (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJIS

HazBaunue
KOHTPOJILHOTO
MEpPONPUATHUS

Bec

Makc.
Oamn

HOpHI[OK HA4YHCJIEHNS 0alI0B

YVuu-
THIBA-

eTCs B
[TA

Texymmii
KOHTPOJIb

ITuceMeHHEbIN
OMpoC B BHUJIE
Tecta Nel

0,5

30

[TuceMeHnHBII onpoc B Bujae Tecta u3 30
BOITPOCOB, MPOBEPKA MPABUIHLHOCTH
OTBETOB Ha BOMPOCHL. 1 0as1 3a KaXKIabIi
MpaBUIILHO OTBEUCHHBIN BOIIPOC.

OK3aMCH|

Texyuuii
KOHTPOJIb

IIuceMeHHEBII
ONPOC B BHUJIE
Tecta No2

0,5

30

[IuceMeHHBIN onpoc B BuAeE Tecta u3 30
BOITPOCOB, IPOBEPKa MPABUIBHOCTH
OTBETOB Ha BOMPOCHI. 1 0at 3a KasKIbIi
MpaBUIILHO OTBEYEHHBII BOIIPOC.

ODK3aMCH|

Texyuuii
KOHTPOJIb

OTyeTEl 1o
MPaKTUKE

15

O06s3arenbHOE KOHTPOJILHOE MEPOTIPUSITHE.
[TpoBepka MUCHMEHHOTO OTYETA IO
npaktuke. Beero 3 oruera. Kaxapiii otuet
OLCHUBACTCA I10 IIATU 6aJIBHOI71 cucreMme. 3a
OIMH OTYET CTYJEHT Moyy4aer 5 0asios,
€CJIY OTYET CAAH B YCTAHOBIICHHBIN CPOK,
HaIMCaH MOAPOOHO, COMEPIKUT TTyOOKHIA
aHaJIU3 IPOBCACHHOT'O UCCIICAOBAaHMA,
[pUBEICHA OLIEHKA MOJyUYEeHHBIX
PE3yNIbTaToB U C(OPMYTUPOBAHBI BHIBOIBI. 4
0asa: OTYET CAAH C OMO3JaHUEM WU
HaIMCaH He JOCTaTOYHO MOAPOOHO. 3
0asa: OTYET HEMOJHBIN WIIM BHITIOJIHEH HE
CaMOCTOATCIIBHO (‘-IaCTI/I‘-IHO 3aMMCTBOBAH y
IPYTUX CTYJAEHTORB). 2 Oayia: OT4eT
IMOJITHOCTBIO HC COOTBCTCTBYCT
[MOCTaBJICHHOM 3a/1a4€ WJIM BBIIIOJHEH HE

CaMOCTOATCIIbHO (HOHHOCTLIO 3auMCTBOBaH

OK3aMCH|




y IpyTuX CTyIeHTOB). | 6am: ecnu dakr
BBITTOJTHEHHSI IPAKTHYECKOM PaboTHI
CTyJ€HTa TIOATBEPKICH, HO OTYET He
npenocrtasieH. 0 6ammoB: pabora He
MIPOBOAMIIACH U OTYET OTCYTCTBYET.

Texymmii
KOHTPOJIb

OTIpOC TI0
oneram

CTyZleHT OTBEYAeT MO BHIOPAHHOMY OMIIETY,
conepaiemy 2 Borpoca. [Ipenogasaresns
OecemyeT co CTYIEHTOM, IpU
HEOOXOIMMOCTH 33/1a€T JIOTIOTHUTEIILHBIE
Bompockl. [1o 3 6anmna Ha Kaxablii BOMIPOC B
owmere. OTBET Ha Bompoc OuseTa gaH 6e3
OIMOOK WU OIIMOKH HEeCYIIECTBEHHBIE - 3
6amna. OTBeT Ha BOIIpOC OumiieTa HEBEPEH
WA CONIEPKUT OMUOKY - 2 Gana. OTBEeT Ha
BOIPOC OUJIETa HETIONHBIN U CONEPIKUT
omuOku -1 6amt. OTBET Ha BONPOC HE J1aH
WTH JTaH HEBEPHO U COJICPIKUT
CyIIeCTBEHHBIC OMUOKH - 0 OaIoB.

OK3aMCH|

ITpome-
5 7 KyTOYHAas
arTecTanus

OK3aMCH

CTyneHT oTBEYaeT 10 BHIOpAaHHOMY OUJIETY,
cozeprkamieMy 2 Borpoca. [IpenonaBarens
OecemyeT co CTYIEHTOM, IpU
HEOOXOIMMOCTH 33/1a€T IOTIOTHUTEIILHBIE
Bompockl. [1o 3 6anina Ha KaxabIii BONIPOC B
owiere. OTBET Ha Bompoc OuseTa gaH 6e3
OLIMOOK MJTM OIINOKHU HECYIIECTBEHHBIE - 3
6amna. OTBeT Ha BOIIpOC OMieTa HEBEPEH
WM COJIEPKUT OUOKY - 2 Oarna. OTBET Ha
BOIPOC OMUJIETa HETIOIHBIN U COIEPIKUT
omu6Oku -1 6amt. OTBET Ha BOMPOC HE J1aH
WIIN JTaH HEBEPHO U CONIEPIKUT
CylIeCTBEHHBIE OMMOKY - 0 OaioB.

OK3aMCH|

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun
o Kpurepun
IPOMEXYTOTHON [Tpouieaypa npoBeneHus
OIICHHUBAHUS
aTTecTalun
DK3aMeH 00s13aTelIbHOE KOHTPOJIbHOE Meponpustre. CTyneHT
B cooTBeTCTBHU C

TOTOBUTCS K OTBETY 10 BEIOpaHHOMY Ouety. [IpenogaBarens
JsaMen OeceayeT co CTYIEHTOM, IIPU HEOOXOIMMOCTH 3a1a€eT mm. 2.5, 2.6
Y T - 1P [lonoxxeHus

JIOTIOJTHUTETHHBIE BOTIPOCHI.

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynsrarsl 00yueHust

Ne KM

3HaeT: (1)I/ISI/IKO-XI/IMI/ILICCKI/I6 CBOMCTBA ONTHYCCKUX MaTc€pualioB; HA3HAYCHUEC
TOHKUX IIJICHOK, BUABI OIITHYCCKUX (bHJ'IBTpOB; OCHOBHBIE CBOMCTBa HICTOYHHKOB
HCKOT'CPCHTHOI'O OIITHUYECKOI0 U3JTYYCHH A, BUABI IPUEMHHUKOB OIITUYCCKOIO

oy
11K-3 W3JTY4YEHUs; ONITHYECKUE HHCTPYMEHTBI; a00epaliui ONTHYECKUX CUCTEM; T
TUGPaKIUOHHYIO TEOPUIO ONITUYECKUX HHCTPYMEHTOB; PUHIUI paOOTHI
30HJI0BBIX CKAHUPYIOLIUX MUKPOCKOIIOB.
K-3 YMeeT: UCIIONIb30BaTh MOJIyYECHHbIE 3HAHKS IIPU IIPOBEACHUH ONITUYECKOTO IANAE

OKCIICpUMCHTA.




MMeeT mpaKTUYEeCKH OTIBIT: MIPOBEACHUS ONTHYECKOTO SKCIIEPUMEHTA U BBIOOpa

[1K-3 HHHHHHHH
HEOOXOIMMBIX MaTeprUajioB U MPUOOPOB.

TumnoBbie KOHTPOJIBHBIC 3aIaHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenvbHas Iumepamypa:
1. HcrouHnuku v MpUEMHUKH U3TydeHus: Yuel. mocooue AJisi ONTHUY. CIIeIl.
I'. I. Umanux u np. - CI16.: [Tonutexnuka, 1991. - 239 c. un.
2. Jlanac6epr I. C. OnTuka : yue0. mocooue aist ¢pu3. creruaibHOCTEH
By30B / I. C. JlanncOepr. - 6-e uzn., crep.. - M. : ®uzmariur, 2010. - 848 c. : ui.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANbL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
He npenycmorpensl

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Meronuueckue mocoOust ik CaMOCTOSITEIbHON paOOThI CTYJIEHTA MO
nucuuminie "TexHuka puznyeckoro skcnepumMeHTa”

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. Meroanueckue mocoOus ik CaMOCTOSITEIBHON pabOThI CTY/ICHTA 110

mucuumuinHe "TexHuka pu3ndeckoro s3kcnepumMeHTa”

JJIeKTPOHHAsAA Y4eOHO-MeTOANYeCKAsl JOKYMEeHTAIus

HaumenoBanue
No B peeypeas | bubnuorpaduueckoe onrcanue
JTUTEPATYPHI IEKTPOHHON
¢dopme
MeToauueckue 'VyeOHO- o
MeToaudeckue mocoOus UIsl CaMOCTOATEITLHOM padOThI
[IOCOOUS JIJIs METOIHICCKIE "
1 . CTyZleHTa 1o AucuuruiuHe "TexHuka Gu3ndeckoro
CaMOCTOSITEJIBHOM ~ [MaTepHalibl "
bkcriepuMenTa’ http://phys.susu.ru/
paboTHI CTy/IEHTA kageapsl
WNmanuy, I I [IpyeMHUKH ONTUYECKOTO U3TYyYEHHUS :
SEC yaeonoe nmocoowue / I. I. Mmanun, B. I1. Yenubanos. —
OcHoBHast Cankr-IletepOypr : Jlanp, 2022. — 304 ¢c. — ISBN 978-5-
2 W3/1aTeIbCTBA o
muTeparypa Mo 8114-1048-4. — Tekcrt : aneKTpoHHBIN // JIaHb : DIIEKTPOHHO-
OoubnuoTeyHas cucreMa. PexxumM moctymna: st aBTOpH3.
rosib3oBaresniei. https://e.lanbook.com/book/211730
Cradees, C. K. OcnoBsl ontuk# : yuedHoe nocodue / C. K.
Cradees, K. K. bosipckuit, I. JI. bamrauna. — 2-e usa., ucrp.
OcCHOBHAS ObC u non. — Cankt-IlerepOypr : Jlans, 2022. — 336 c. — ISBN
3 TenarvDa M30aTeIbCTBA 078-5-8114-1495-6. — Tekcr : aneKTpoHHbIH // JIaHs :
patyb Jlanb 2IIEKTPOHHO-O0uOIMoTeyHas cucremMa. — URL:

https://e.lanbook.com/book/213251 (nata obpareHus:
26.06.2025). — Pexxum gocTyna: it aBTOPH3.




OJIL30BaTeei.

OcHoBHas
nmuTeparypa

3BepeB, B. A. Ontuyeckue Marepuansl : yaeOHoe mocooue /
B. A. 3Bepes, E. B. Kpusonyctosa, T. B. Tounnuna. —
Canxkr-IlerepOypr : Jlanp, 2022. — 400 c. — ISBN 978-5-
8114-1899-2. — Texkcr : aneKTpoHHbIH // JIaHb : 2€KTPOHHO-
oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/212144 (nara oOpateHus:
26.06.2025). — Pexxum goctyna: 1uist aBTOPH3.
[10JIb30BATEIICH.

SbC
M31aTeILCTBA
JlaHb

OcHOBHAasA
uTepaTypa

JlanncOepr, I. C. OnTHka : yuebnoe nocobue / I'. C.
Jlanncoepr. — 7-e u3n., crepeoT. — Mockaa :
OU3MATIINT, 2021. — 852 ¢. — ISBN 978-5-9221-1742-
5. — Texkcr : 21eKTpoHHBIH // JIaHb : 3IeKTpOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/185678 (nara oOpamieHus:
26.06.2025). — Pexum goctyna: it aBTOPH3.
[I0JIb30BATEIICH.

ObC
W30aTelILCTBA
JlaHn

IlepeueHp MCTIONIB3YEMOTO IPOIPAMMHOIO 00ECTICUEHHUS:

1. Microsoft-Office(6eccpouno)

[Tepedenb ucnonb3yeMbIx NpohecCHOHANBHBIX 0a3 TAHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(6eccpouno)

8. Marepua/ibHO-TeXHHYECKOe o0ecrieyeHne Q1 CIUTLTHHbI

OcHoBHOE 000pyIOBaHNE, CTCH IbI, MAKEThI, KOMITLIOTEPHAS] TCXHHKA,

Bun 3ansaTui aJ;; IPEyCTaHOBJIEHHOE IPOrpaMMHOE 0OecIieueHHe, UCTI0NIb3yEeMOe JUIs
pa3JIMYHBIX BUJIOB 3aHITUI
IIpakTnueckue 507
3aHATHA U (16) KoMIIbIoTEp € MPOEKTOPOM
CEMMHAPBI
507
Jlexuun (16) KoMIIbIoTEp € MPOEKTOPOM
OnTHueckue 31eMEHTHI (JIMH3bI, IPU3MbI, METAINIMYECKUE 3€pKaa), AeKaTeln
ONTUYECKUX JIEMEHTOB. | enuii-uHeoHoBble nazepsl JIITH-207b, nuanekrpuueckue
3epkaia, nruadparmel, (OTONPUEMHUKH, OCIIIIIOrpad, MPU3MbI TOJTHOTO
IIpakTrueckue 014 [BHYTPEHHErO OTPAKEHNS, IIOCKONAPAIIeNbHAS CTEKIIAHHAS TIACTHHA,
3aHATHUS U 2) HEOJMMOBBIH Jla3ep ¢ mpeoOpa3zoBaTeseM BO BTOPYIO FapMOHUKY (AJIMHA BOJIHBI
CEMUHapbl n3IydeHus: S32HM), NOISPU3aALUOHHBIE 3JIEMEHTHI (TOJIIPU3aTOphl, pOMO

@peHenst, 4eTBEPTHBOJIIHOBAS JIACTUHKA, CIOASIHBIE INIACTUHKHN ), MUKPOCKOII
MBC-10, cTexnsHHas KI0BETa ¢ pacTBOpoM kpacurens pogamus 6G u DCM B
hTaHose, MoHOXpomaTtop MYM-1.




