MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EJIEPALINN
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIbHOE
YYPEX/IEHUE BbICHIEI'O OBPA3OBAHIA
«CAXAJIMHCKMI TOCY JAPCTBEHHbBIN YHUBEPCUTET»

YTBEPXIAO
PykoBoauTens ocHOBHOM TTpodecCHoHaTbHON
06p330B3)T¢EBHOI7I OpOrpaMMbl

4 -
-

S conil
Y P Cero Maxcumos B.IT.

19 cenTs6ps 2024 1.

Pabouas nporpaMMa JUCHMILIMHBI (MOAYJIs1)
OT/.02 SKCHIEPUMEHTBI HOBEJIEBCKUX JIAYPEATOB

YpoBeHb BhICIIEro 00pa3oBaHUs
BAKAJIABPUAT

Hanpasnenue noaroToBku
16.03.01 Texnuueckas pusuka

[Tpoduns (HampaBIEHHOCTH) TTOATOTOBKH
du3nKka TeMnepaTypHbIX MPOIECCOB

KBanuduxarus
bakaaasp

dopma 00yueHust
Ounas

PHH agarnTupoBaHa ajid JIUI ¢ OrpaHUYCHHBIMH BO3MOXXHOCTAMU 3JO0POBbS U HHBAJITUIO0OB

IOxuo0-Caxanuack
2024 1.



Pabouyas nporpamma IUCHUIUIMHBI COCTABJIEHA B COOTBETCTBUU C (peliepaibHbIM roCy1apCTBEHHBIM
o0pa3zoBaTenbHBIM CTaHIapTOM BhIciIero oopasoanus (PI'OC BO) no HanpaBieHUIO MOATOTOBKH
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1 Heas ¥ 32124 TUCHUILTHHBI (M00Y/151)
Heab (UCHUIVIMHBI (MOOY/151) —

—TIOBBIIICHHE YPOBHS (yHIAMEHTAILHOTO O0pa30BaHUS U JEMOHCTPUPYIOUICH POib (DU3MKH Kak

OCHOBBI BCETO COBPEMEHHOI'O €CTECTBO3HAHHUS.
3agaun JUCHUNIIMHBI (M00Y/):
e 13yyeHHe HauboJiee YHUBEPCAIbHBIX METO/I0B, 3aKOHOB U MOJIeJIeil COBpeMEHHOMN (U3UKH;
. OCBOCHHME METOJIOB AKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUN;
® T10JIy4€HHE HaBBIKOB METOJIOB UCCIIEAOBAHUIA;

e opMUpOBaHUE OHATUN OCHOBHBIX 3aKOHOB (DPU3UKH.
2 MecTo TUCUMILIMHBI (MOYJIS) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Juctummaa otHocutes K (akynpratuBHOW dactu OINOIT «/luctumivabel (MOIyNn)» y4e0HOTO

IUIAHA,

[IpepexBu3uTHl qUCHMILIMHEL (MOyJis1): Pu3uka, Beiciias maTemaTuka
[ToctpexkBuzuthl qucuumiuabl: BKP.

3 @opmMupyeMble KOMIETEHIIUH U HHAUKATOPHI UX TOCTHKEHUSI 1O JUCUMILINHE (MOOY110)

(Koowt u ¢hopmynupoexu xomnemenyuii 8 mabauye 0ondicHvl coomeemcmeosamv PI'OC BO u

11001 (npu nanuuuu)
Komnerennus YpoBeHb OIIK - 4.1. OIIK —4.2. OIIK —4.3.
OCBOCHMSI 3HaHus YMmenust HaBbIku
OIIK-4 bazoesuviii Jlo/KeH 3HATD: Jomxen Joyxken BiaxeTh
Crniocoben ¢buznyeckue yMeTh: HABbIKAMH
CaMOCTOSITENTLHO OCHOBBI MPUMEHSITh paboThl ¢ yueOHOI
IIPOBOJUTD MEXaHUKH; MOJIyUYEHHBIE | JIUTEpaTypon u
TEOPETUYECKHE U JJIEMEHTBI 3HAHHUSA JJIEKTPOHHBIMU
9KCIIEPUMEHTAJIbHBI BEKTOPHOM MaTeMaTUKu | 0a3aMu  JaHHBIX;
€ HCCIEJOBaHMs B anreopsl, K pEUIEHUIO | HaBbIKaMU
n30paHHON 00JacTH AHAJIUTUYECKOU 3aja4 pelieHus 3aj1a4u
TEXHUUYECKON TEOMETPHH, TEOPETUYECK | BEKTOPHOU
¢buzukw, g depeHIMaTbHO | O MEXaHUKHU | anredpsl,
HCII0JIb30BATh ro Qg depeHraIbHO
OCHOBHBIE TPUEMBI U UHTETrpajibHOTO ro u
00paboTKH " HCUYMCIICHUS MHTETPAJIIBHOTO
MIpeICTaBICHUS VCYHCIICHUN
MOJIYYEHHBIX Tlosviwennviii | Jloamen 3HaTh: HoJxen Joyxen BJaaxeThb
JAHHBIX, YYUTHIBATH METOJIbl PEUICHUS | yMeTh: HaBBIKAMHU
COBPEMEHHBIE 3a1a4 O | IOCTaBUTb U | COCTaBJICHUS "
TEHCHIINU paBHOBECHUHU U pelunTh pelieHus
pa3BUTHUS JBUKECHUH 3ajaqy 0 | ypaBHEHUI
TEXHUYECKOH MaTepuaTbHBIX JBIKCHUW W | IBIDKCHUS "
¢u3zukn B cBoOeil TOYEK pPaBHOBECHM | PAaBHOBECHS
npodeccroHanbHOM MaTepualibH | MaTEPUAIBHOU
JESTEIBHOCTH BIX TOUYEK TOYKH
Buicokuii Jlos1skeH 3HATh: Joaxken JloskeH BJageTh
METOJIbl PELICHUS | yMeTh: HABBIKAMH
3a1a4y O | IOCTaBUTh U | COCTaBJICHUS u
pPaBHOBECHUHU U pELnTh pelieHus
JBUKEHUU 3ajauy 0 | ypaBHEHUI
MaTEpUATBHBIX TNl | ABMKCHUH U | JTBUKCHHUS u
paBHOBECHM | paBHOBECHS
MaTepualbH | MEXAaHUYECKOU




‘ bIX TECJI CHCTEMBI

4 CTpyKTypa U cojiepKaHue TUCHUILTHHBI (MO1YJIs1)

4.1 CTpyKkTypa IMCHHUILIMHBI (MOIYJIs1)

OO6m1ast TpPyA0EMKOCTh JUCIUTIINHBI (MOYJIsI) COCTABJISAET 2 3a4€THBIX eIUHMIL (72 akaIeMHUIeCKUX
4acoB).

TpynoemMKocCTsb,

B paots! aKaJl. 4acoB
Ounoe
ceMecTp
BCETO
O01asi TPy10€eMKOCTh 5 12
KonrakrHasi pabora: 36
Jlexuuu (Jlek)
[Ipaktuueckue 3anstus (I11P)
JlaGopaTopHbie paboTsr (JIab) 32
KonTaktHas pabora B mepuoj] TEOPETHUUECKOTo OOyueHus 4
(KoutTO)
IIposepka u ananusz uHOUBUOYANbHLIX pAbOM
IIpoBeneHne TeKyIMX KOHCYIbTAIUI
[TpomexxyTouHas aTTecTanus (3a4er)
CamocrosiTesibHas padora: 36
- BbINOJIHEeHUe UHOUBUOYATLHO20 MBOPUECKO20 3A0AHUS 10
(UT3);
- camocmosmenvHoe uzyyeHue pasoenos (nepeduciums), 10
- camonodzomoeka  (npopabomka U  NOBMOpeHUe
JIEKYUOHHO20 Mamepuaia u mamepuaia y4eOHUKo8 u 10
YuebOHbIX nocooutl);
- N0020MOBKA K NPAKMUYECKUM 3aAHAMUAM,
- N0020MOBKA K KOJLLOKBUYMAM; 2
- N0020MOBKA K NPOMENHCYMOUHOU ammeCmayuy u m.n.) 2
2

4.2 Pacnpenesienne BUA0OB padoThl U MX TPYA0EMKOCTH 110 pa3jesaM JUCHUILIHHBI (MOXYJIA)
Ounas ¢popma oOyueHHs

No Paznen qucrumamHbl/ Dopmbl TEKYILETO
n/n | TeMbl Buasl yueOHOI paboThl (B | KOHTpOJIA  YCIEBaeMOCTH,
yacax) MIPOMEXKYTOUHOMN
aTTecTaluu
KOHTaKTHas
e |3 | 2
-
¢ g | 8¢
B = = = 5 = = ER=)
5 S| EEl 28 ¢
O = 2 5 9 = e =
o O 3 = S x
3] = E &l B8 Oa
1 WnTepdepenmus ceeta 4 3 Buvinonnenue
1abopamopHozo
uccnedosanus, 00cyicoeHue




KOHMPOTIbHBIX B0ONPOCO8
N3yuenne  abCONIOTHO 4 3 Buvinonnenue
YEpHOTO Tela 1abopamopHozo
ucciedosanusi, oocyscoenue
KOHMPOIbHIX B0NPOCO8
Buemmnuit porosddexr 4 4 Buvinonnenue
1abopamopHo2o
ucciredosanusi, oocyscoenue
KOHMPOIbHIX 80NPOCO8
Dddext 3eemana 4 4 Buvinonnenue
1abopamopHo2o
ucciredosanusi, oocyscoenue
KOHMPOIbHHIX 60NPOCO8
OxcnepumeHT ®panka- 4 4 Buvinonnenue
I'epua 1abopamopHo2o
uccnedosanusi, oocyscoenue
KOHMPOIbHbIX 80NPOCO8
DJIeMEHTapHBIN 3apsia U 2 6 Buvinonnenue
ONbIT MUIIIHKEHA 1abopamopHozo
uccnedosanusi, oocyicoenue
KOHMPOIbHbIX 80NPOCO8
Judpaxius 31eKTpoHOB 4 4 Buvinonnenue
1abopamopHo2o
uccnedosanusi, oocycoenue
KOHMPOTIbHHIX 60NPOCO8
Hudpakus Ha mern u 4 4 Buvinonnenue
HEOIPEeIeICHHOCTD nabopamopHozo
[eiizenbepra uccneooeanus, 0ocyxicoenue
KOHMPOJIbHBIX B0NPOCO8
2 4 Buvinonnenue
CKaHUPYIOIIHIA 1abopamopHozo
TYHHEJIbHBI MUKPOCKOII uccneooeanus, 0ocystcoenue
KOHMPOJbHBIX B0NPOCO8
Cobeceoosanue no
3auem
gonpocam
UTOTO: 32 36

4.3 Conepxxanue pa3eoB JUCHUIIMHBI

Ne HanmenoBanue Temsl CopneprxaHue TeMbl

1 WnTepdepennus ceera [Tonyyenue siBieHUs MHTEPPEPEHIUH C TOMOIIBIO
uHTepdepomerpa MaiikenbcoHa

2 N3ydenue abcomtoTHO yepHoro Tena | 3akoH wusnydeHuss Credana — bonblmana, ero
IIPUMEHEHHE K UCCIIEI0BAaHUIO CEPOTO Tela

3 Buemrnuit poroaddexr N3ydenne 3akoHOB BHemHero Goro3ddexra

4 D¢ ekt 3eemana UccnenoBanne  sddexra  3eemana,  pacuer
MarHetona bopa

S) OkcnepumenT @panka-I'epua N3yueHue CTOJNKHOBEHHUs DJIEKTPOHOB, JHEPrUU
BO3OYXKICHUS

6 OnemMeHTapHbBId 3apsal U onbIT | M3yueHue merona MCCleJOBaHUs MOBEAEHUS KaIlju

MunnkeHna Macia B DJIEKTPUYECKOM IIOJE JUIsl HAaXOXKICHUS

3apsija 3JIEKTpOoHa

7 Judpakmus 1eKTpOHOB N3ydyenue bBpirroBckoro OTpakeHHs, BOJH H




ypaBHeHUH ne-bpoiins
Hudpaxims Ha ienu u | U3yuenue aQpakuy, IIPUHLINIIBI
HeolpeesIeHHOCTh [ eif3enOepra HEOIIPENEICHHOCTU KOOPAUHATHI U UMITyJIbCa
Ckanupyromui TyHHENbHBIN | [Tosryuenue U300pakeHMi MPOBOJALIAX
MHUKPOCKOII IIOBEPXHOCTEHN C aTOMAapHBIM pa3pelleHueM

4.4 Tembl U IJIAHBI JTIA0OPATOPHBIX 3aAHATHI

HanmenoBanue TeMbI

CoJeprkaHue TeMbl

1. UnTepdepomerp MaiikenbcoHa

Onpenenenue UIMHBI BOJHBI, IOKa3aTess MPEIOMIICHUS,
CKOPOCTH CBETA.

OKCIEPUMEHT:

[Ipn momomu 2-x 3epKajd NOTy4aroT WHTEp(EepeHINIo B
untepdepomerpe Maiikenbcona. Ompeznensercs JIMHA
BOJIHBI IIPU TIEPEMEIICHUH OJTHOTO 3epKajia

2. YcTaHOBKa JUIs n3yuenus | [IpoBepka 3akoHa Ctedana — bonbiiMaHa, ero mpuMeHEHUE
a0COJIIOTHO YEPHOT'O Tejia JUIsl CEpOro Tena.

DKCIEPUMEHT:

CoruacHo 3aKOHY Credana-bonpiimana JHEprus,

u3llydaemasi YEpHbIM TEJIOM Ha €QUHULY IUIOIaau B
CAMHUILY BPEMEHH, MPSIMO MPONOPIHUOHATbHA 4-0l CTENeHU
a0CONIOTHOW TeMmepaTrypbl Tela. OTOT 3aKOH TakKke
COpaBeUIMB s TaKk Ha3plBaemMoro 'ceporo" Teia,
MMOBEPXHOCTh KOTOPOr0 MMEET KOA(DMHUIIMEHT MOTrJIOMEHHUS,
3aBUCAINMI OT JJIMHBI BOJHBL, MeHee 1. B gannHom
AKCIIEPUMEHTE B KAaYECTBE CEPOT0 TeJla MCIOJb3YeTCs HUTh
JmaMmIibl HakanuBaHus. Mccnenyercs 3aBUCUMOCTD U3ITYUECHUSI
SHEPIrUM HUTHU JIAMITbl HAKAJIUBAHUS OT TEMIEPATYPHL.

3. YcraHoBKka TUIS uzyuenus | Onpenenenue noctossHaoi [lnanka.
BHemHero gorodddexra IJKCNepUMEHT:
doTo37MEMEHT OCBeIIlaeTCs MOHOXPOMaTHYECKUMHU

CBETOBBIMH BOJIHAMH DPa3IMYHOW JUMHBL. [locTosiHHAs
[lnanka (h) omnpenensercs u3 3HAUCHUN MapaMETPOB
dboTocurHaa, MOJYICHHBIX B X0OJI€ SKCIICPUMEHTA

4. DxcnepumenTt Ppanka - ['epra

Omnpenenenuie YHEPTUU BO30YKIEHUSI aTOMOB HEOHA.
JKCNepUMEHT:

DNEKTPOHBI ~ Pa3rOHSIOTCS B TpyOKe, HANOJTHEHHON
HEOHOBBIM Ta3oM. M3 rpaduka 3aBUCHMOCTH TOKa Hepe3
TpyOKy OT TI0/IaBaeMOr0 HAMPSDHKEHHUS  OMpeesieTcs
SHEPrusi BO30YKICHUS aTOMOB HEOHA.

5. Dddext 3eemana

HccnenoBanue paclleIUIeHUss KpacHOW KaJMHUEBOW JIMHHUU
npu nomomu uHTepdepomerpa dadbpu — I[lepo u pacuer
MaraetroHa bopa.

IJKCIEePUMEHT:

O¢ddexkrom 3eemana Ha3bIBaIOT pa3zeieHUE
JUHUM aTOMOB M MOJIEKYJ] B MarHUTHOM
IIPOCTBIM  SBJIIETCSL PACLIEIUIEHUE OJHOM CIEKTpaibHOU
JUHUMA Ha TPU KOMIIOHEHTA, HA3bIBAEMBIX «HOPMAJIbHBIM
apdextom 33eemana». Ilpu mnomomu wuHTEpdepomeTpa
®abpu — Ilepo wucciaemyercs pacuieryieHUe KpacHOU
KaaMueBo nuHUU (643.8 HM), Ha OCHOBAHMH TOJYYEHHBIX
pEe3ynbTAaTOB PaCCUYMTHIBAETCS 3HAUEHHE MarHeToHa bopa.

CHEKTPATBHBIX
mojie. CaMbIM

6. OmbiT Muuvkesa

OHpeIICHCHI/Ie CKOpPOCTH  JBMIKCHHS KallIM Macjla B




AIIEKTPUYECKOM nosne KOHJEHCaTopa U pacuer
AJIEMEHTAPHOTI0 3apsiia AIEKTPOHAa.

IJKCIEePUMEHT:

VYcraHoBKa IIpelHa3HAauYeHa JJIs U3Y4YEHMsI 3JIEKTPUUECKOIO
noJis, BA3KocTH, mpaBwia CTokca, MeToJa Karui, 3apsia
AJIEKTPOHA, UCII0JIBb3YS annapaT MuIMKeHa.

7. dudpakuusi 3IEKTPOHOB (OIBIT
J»Buccona — Jlxepmepa)

[Mony4yenune ndpakuu AIIEKTPOHOB Ha
MOJIMKPUCTAITUIECKOM cioe rpadura. Pacuer
MEXIIOCKOCTHOTO PAcCTOSIHUS B TpaduTe.

JKCNePUMEHT:

Beictpoie AJIEKTPOHBI TQparupyoT Ha
MOJIMKPUCTAITUICCKOM cioe rpaguta u Ha
dryopectieHTHOM JKpaHe TOSIBIISTFOTCS KOJIbLIa

uHTepPepeHn. MexXIUIOCKOCTHOE paccTosHUE B rpadure
paccuMThIBaeTCs, MCXOAd M3  JAMaMeTpa  Kojiel WU
YCKOPSIOLIET0 ABM)KEHHUS AJIEKTPOHOB.

8. Mudpakums Ha 18 (SN 05 u
HeomnpezeneHHocTh [ 'eiisenOepra

[Monyyenne  mudpakumu  Dpaynrodepa Ha  Imenw.
PaccmoTpenue pe3ynbTaToB Kak ¢ TOUYKH BOJIHOBOH TEOPHH,
TaK ¥ KOPITYCKYJISIPHOM.

JKCNepUMEHT:

W3mepsieTcss TJIOTHOCTh paclpelieieHusi HHTEHCHBHOCTH
ceeta mnpu gudpakmmu  Dpaynrodepa Ha menwm. s
MOJITBEP K ICHUS IPUHIIAIIA HeoTpeaeaeHHoCTH | elizenOepra
pe3yNbTaThl PACCMATPHUBAIOTCS KaK C TOYKH 3PCHHUSA
BOJIHOBOI TE€OPHH , TAK ¥ KOPIYCKYJISIPHOM.

9. Ckanupyromui TYHHEJIbHBII
MHKPOCKOII

HccenenoBanne Ha HAaHO YPOBHE CTPYKTYpPbl ITOBEPXHOCTH
rpadwura.

JKCNepUMEHT:

CxaHupyOIMNM TyHHEIbHBI MUKPOCKOI NPEAHA3HAYEH IS
MOJIyUYEHUsI M300paKeHUIl NPOBOAAIIUX TOBEPXHOCTEH C
QTOMHBIM  pa3pellleHHEM M HUCCIEJOBaHMUS  pa3IMYHbIX
abdexkToB Ha MacmTabax TOpsSAKa pa3Mepa aroMma.
Mukpockon  HO3BOJIAET  HUCCIEAOBATb  MHUKpPO- H
HAHOCTPYKTYPY IOBEPXHOCTEH, TMOIy4aTh H300pakeHue
OTIENbHBIX AaTOMOB MM MOJIEKYJ] Ha IIOBEPXHOCTH,
co3faBaTb HAHOCTPYKTYpbl (B TOM 4YHCIE METOAOM
CaMOOpraHu3allid) ¥ MCCIEAO0BaTh HX, MCCIEA0BaTh
TYHHENBHBIH 3(@exT, KBa3UyacTHIl U B3aUMOJEHUCTBUE
MEX1y MOJIEKYJIaMHU.

JladopaTopus no ¢pusnke "HobeseBckne 3xcnepuMenTsl', aya. Ne 124

10.| YueOHo-3kcniepumenTanbHas ycranoska PHYWE - Nobel Prize CrpoeHnue atoma.

IMOABECCHBIM MOHHUTOPOM.

"IddexT 3eemana ¢ MarHuTHON cucteMol B Tenekamepe CCJl-tuma"
BKJIFOYast 3-3TaKHbIN 0azuc crenaa tun. Chrome tools u kommerorep ¢

11.| YueOHo-3kcniepumenTanbHas ycranoska PHYWE - Nobel Prize BonnoBas onrtuka.

"Unrepdepomerp MaiikenbcoHa" BKiIro4as 3-3TaxHbIN 0a3uc CTeHAA
tur. Chrome tools u koMnbrOTEp € MTOABECHBIM MOHUTOPOM.

12.| YuebHo-3kcniepumenTanbHas ycranoska PHYWE - Nobel Prize MoiekysipHas

"3akon bolins-Mapuora" BkIto4as 3-3TaXHBIM 0a3uc CTCH/IA THII. KUHETHYECKas
Chrome tools 1 KOMIIBIOTED C IMOABECHBIM MOHUTOPOM. TEOPHS BEIICCTBA.




13.| YuebHo-3kcniepumenTanbHas ycranoska PHYWE - Nobel Prize TemmoBoe
"3akon m3nydenus Credana - bonpiiMana ¢ ycwiurenaem" BKItouasi 3- | U3IIydeHUE.
3TaxHbIH 0a3uc creraa tum. Chrome tools 1 KoMIbIOTEp ¢ MOBECHBIM
MOHHTOPOM.

14.| YuebHo-3kcniepumenTanbHas ycranoska PHYWE - Nobel Prize doTorddexT.
"ITocrosnnas lnanka u potorddext" BKIroUas 3-3TaxKHbIi 0azuc
crenzia Turi. Chrome tools u kommproTep C MOABECHBIM MOHHTOPOM.

15.| YueOHo-3kcniepumenTanbHas ycranopka PHYWE - Nobel Prize Teopus
"XapakTepuCcTUUECKHE JIMHUHA PEHTICHOBCKUX JIy4el B/3aK0OH Mo3i, | COBpEMEHHOM
gactota Punbepra u koadunment sxpanupoBanus” BKItoyas 3- (U3HUKHN aTOMOB U
3TaxHbI 0a3uc creraa tum. Chrome tools 1 KOMIBIOTEp ¢ OABECHBIM | MOJIEKYII.
MOHHTOPOM.

16.| YuebHo-3kcniepumenTanbHas ycranoska PHYWE - Nobel Prize DIeKTpoAMHAMUKA.
’DNIeMeHTapHBIN 3apsia 1 onbIT MumukeHa" BKIIIO4ast 3-3TaXHbIN
6asuc creraa tum. Chrome tools u koMmbIOTEp € OABECHBIM
MOHHUTOPOM.

17.| YuebHo-3kcniepumenTanbHas ycranoska PHYWE - Nobel Prize Teopus
"OkcnepumenT Opanka-I'epua c HEOHOBOM TpyOKo#" BKITto4as 3- COBPEMEHHOMN
ITaxKHbIi 6asuc crenaa Turn. Chrome tools u kommbroTep ¢ ¢bu3nKu aTOMOB U
MOJABEeCHBIM MOHUTOPOM. MOJICKYL.

18.| YueOHo-3kcniepumenTaibHas ycranoska PHYWE - Nobel Prize Pe3onancHbie
"Pe3oHaHCHBIN KOHTYp" BKIItOUast 3-3TaXKHBIM 0a3UC CTEH/A THIIL. SIBJICHUSL.
Chrome t00ls 1 koMIBIOTEP € TIOABECHBIM MOHUTOPOM.

19.| YuebHo-3kcniepumenTanbHas ycranoska PHYWE - Nobel Prize Kopmyckymsipro —
"Indpaxius 37eKTpoHOB" BKIIIOYas 3-3TaKHBIA 6a3uc CTeHa THUII. BOJIHOBOM Jyallu3M
Chrome tools 1 KOMIIBIOTED C ITOIBECHBIM MOHUTOPOM. CBOMCTB BEIIECTB.

20.| YuebHo-akcniepumenTanbhas yctanoska PHYWE - Nobel Prize CooTHotIeHHE
"Indpakus Ha mean 1 HeonpeaeaeHHOCTh [ elizenOepra” Bitoyas HEOIPEICIEHHOCTH.
3-aTaxkHbId Oaszuc crenaa tumn. Chrome tools u kommeroTep ¢
110JIBECHBIM MOHUTOPOM.

21.| YueOHo-3kcniepumMenTanbHas yctanoka PHYWE - Nobel Prize [onorpaduwst.
"3anuce ¥ MoCcTpoeHHe roorpaMm” BKIrouas 3-3TaxHblil 0a3zuc
creraa tun. Chrome tools u koMIbIOTED € TTOABECHBIM MOHUTOPOM.

22.| YuebHo-3kcnepuMeHTanbHas ycranoBka PHYWE - Nobel Prize "Hano | TyHHembHBII
kaOuHeT, CKaHUPYIOLIUI TYHEJIbHbII MUKpOCKON" BKIItoUas 3- ¢ exr.
aTaxHbIN 0azuc crerna tum. Chrome tools u komMmbIOTEp ¢ OABECHBIM
MOHHTOPOM.

23.| YueOHo-3kcniepuMeHTanbHas ycranoka PHYWE - Nobel Prize CTek10BOJIOKOHHAS
"CTeKJIOBOJIOKOHHAs ONTHKA" BKJIIOYast 3-3Ta)XHbIA 0a3uc CTeH1a THUIL. | ONTHKA.

Chrome tools u kommbIOTEp ¢ TOABECHBIM MOHUTOPOM.

Bonpocsl 111 CAMOKOHTPOJISL.
Yro BriepBbIe OBIIIO MPOBEIEHO € MOMOIIBI0O HHTEpdepomeTpa Maiikenbcona?
Ha puc. 1 wuzoOpaxeHbl TeopeTudeckass KpHBas pacHpelesieHdus HSHEePruu H3JIyuyeHus

1.
2.

abCOIFOTHO ~ YEepPHOTO

TEla MpU HEKOTOpOM Temmeparype (KpuBas

1) m mnomydyeHHas

AKCIICPUMEHTAIBHO KPHBas JIJISi U3yYEHUS HEKOTOPOTO TeJla, HarpeToro J0 TOW K€ TeMIepaTyphl
(xpuBas 2). [Touemy MOXKHO yTBEp)KIaTh, UTO HKCIIEPUMEHTAIbHAS KpUBasi OIINO0YHA?

Ocgemias moodepeHo (oTOKATO] ABYMS Pa3sHBIMH MOHOXPOMAaTHYECKHMMH HCTOYHUKAMH,
HaxOJSIIUMHCS Ha OJIMHAKOBOM pACCTOSIHUU OT Karoja, MOJy4uiau ABe 3aBUCUMOCTH (1 u 2)

3.




(GOoTOTOKAa OT HANpsSHKEHUS MEXIY KaToJoM U aHoaoM. OOBSICHUTE B YeM OTJIMYHE STHX
HUCTOYHUKOB.

4. [Ipeamnonaras, uro B onbiTe ®panka u I'epua BakyymHas TpyOKa HaroJIHEHa HE Hapamu
pPTYTH, a pa3psHKECHHBIM aTOMApPHBIM BOJOPOJOM, OIPENEIUTE -  4Yepe3 Kakhe HHTEPBaJIb
YCKOPSIIOILIETO MOTEHIMaaa ¢ BO3HHUKHYT MaKCUMYMbl Ha rpaduke 3aBUCUMOCTH CHJIBI aHOJHOTO
TOKa OT YCKOPSIOIIETO MOTEHIUAIIA.

5. Ecmu oneir @panka — I'epua sBWICS OOHUM M3 CaMbIX PaHHUX HEIIOCPEICTBEHHBIX
JI0Ka3aTeNbCTB KBAHTOBAHUS SHEPTUH, TO UTO Jl0Ka3biBaeT 3 ekt 3eemana?
6. Kanenbka Mmacia maccoit 3,3*10° kr BHCHT HEHNOIBMKHO MEXAYy IByMs OOIBIIAMU

TOPU30HTAJIBHBIMU IUIACTMHAMH, HAaXOIAIIMMHUCS Ha paccTOSsHMM 1 cM apyr oT JApyra, npu
pa3HOCTH MOTeHIMATOB Mexkay racTuHamu 340 B. Ckollbko N30BITOYHBIX 3JICKTPOHOB UMEETCS Ha
3TOM Karuie?

7. B ombite /[leBuccona u [Ixepmepa, oOHapyXMBIIUX JU(PPAKIMOHHYIO KApTHHY IIpU
OTPAKEHUM ITyyKa 3JIEKTPOHOB OT €CTECTBEHHOM AM(PAKIMOHHON PpEeHIeTKH — MOHOKpHUCTaslIa
HUKeJIS, 0Ka3aJl0Ch, YTO B HANPABJIEHUH, COCTaBlsromeM yroi a=55° ¢ Hanpapiennem magaronmx
JIEKTPOHOB, HAOJIIOJAaeTCs MAKCUMYM OTPaXEHUs 4YEeTBEPTOro NOpsAAKa NpU KHUHETHYECKOU
sHeprun diekTpoHoB 180 »5B. Ompenenure paccTosHUE MEXKIY KpHUCTALIOrpadhuIecKuMu
IUIOCKOCTSIMU HUKEJIs.

8. JlniHa BooHbI, U3itydyaeMoil atoMoM (otoHa coctasisieT 0,6 MmxkM. [IpuHuMas Bpems KU3HU
BO3OyxkIeHHOro cocrosmus 108 ¢, onpenenute  OTHOIIEHME  €CTECTBEHHOH — IIMPHHBI
SHEPreTUYECKOro YPOBHS, Ha KOTOPOM ObLIT BO30YK/I€H AJIEKTPOH, K SHEPTUH, U3ITY4EHHON aTOMOM.

6 OO0pa3oBaTe/ibHbIe TEXHOJIOTHH

(Pazoen mooicem 6vimob npedcmasien Kak 6 mekcmosou (hopme, max u 6 mabiuye)
Hanpumep:

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI

Ne |[HammenoBanme Buanbi y4eOHBbIX
. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHA
n/n |pasaena 3aHATHH
1. |Bce pazoenvi Jlabopamopnuas Ilonyuenue donycka x nabopamopHotul pabome,
paboma 8bINOIHEHUE U OGhOpMIeHUe omyemd.

7. OueHouHble cpeacTBa (MaTepuaibl) sl TeKyUero KOHTPOJISI ycCleBaeMOCTH,
MPOMEIKYTOUHOI aTTeCTALNH 00y4AIOIHUXCS 10 TUCUUILIHHE (MOOY10)
KOHTPOJIBHBIE BOITPOCHI K TEOPETUYECKOU YACTU

Nel

1. laTe onpeneneHue sBIeHUS HHTEPPEPEHIINH CBETA.

2. Kakyie HICTOYHUKH CUMTAOTCS KOTepeHTHhIMU? Kak MX MOIy4YHTh?

3. OOBsicHUTD PUHIMI PabOTHI HHTEphepomeTpa MaiikenbcoHa.

4. BeBect (opmynsl ans  ycloBUH 00Opa3oBaHMS HMHTEPPEPEHLIMOHHBIX MaKCHUMyMOB U
MUHUMYMOB UHTEHCUBHOCTH.

5. OOBSICHUTH MEXaHW3M 00pa30BaHUs MMOJIO0C U KOJIell. [ 71e OHM JIOKaTn30BaHbI?

6. Kak BBIMISAIST MOBEPXHOCTH PABHBIX (ha3 AJIs IBYX TOUEUHBIX UCTOYHHKOB?

7. I'ie Ha IpaKTUKE UCIONIb3YyeTCs] HHTEP(EPEHIINS AIEKTPOMArHUTHBIX BOJIH painoinana3oHa?
KOHTPOJILHBIE BOITPOCHI K SKCITEPUMEHTAJIbBHO YACTU

1. YTo HYXHO clienarh, €CaH KOoJblia UMEIOT HEMPaBUIBbHYIO (hopMy.

2. COOTBETCTBYET JIM NIOJyUYEHHAas AJIMHA [IBETY U3ITyYEHUS] UICTOUHHKA?

OTBeT MOSICHUTB.

Ne2.

1. Ot 4ero 3aBUCHUT H3ITyyaeMasi TEJIOM JIEKTPOMAarHuTHast SHEprus’?



2. Kakoe Teno Ha3pIBatOT a0COMOTHO YEPHBIM?

3. B uém cocrout 3akon Kupxroda mms uznydenus?

4. Yro onpenensier popmyna [lnanka?

5. ChopmynupoBars 3akoH Ctedana — boibimana.

Ne 3.

1. B gyem 3akmtouaercs sBienue Gororddexra? (BHENTHUN U BHYTPESHHHA )?

2. Kak oObsicusiercs siBinenue Gpororppexra ¢ KBaHTOBOM TOUKH 3pEHHS?

3. Yro B poroaddexTe HE cMoria 00bSICHUTH BOJTHOBAS TEOpHUS cBeTa?

4. Yro Takoe (hOTOHBI M KAKOBBI UX CBOMCTBA?

5. OxapakTepu3yiTe GU3HIEeCKOe CoiepKaHue YpaBHEHUS DWHIITSHHA TS

dororddekra.

6. [lepeuncnure 0OCHOBHBIE 3aKOHOMEPHOCTH BHeIIHEro (hoTodddexra u

OOBSICHUTE MX C TOYKHU 3PEHUSI KBAHTOBBIX MPE/ICTaBICHUH O CBETE.

7. Yrto Takoe «kpacHas rpanunay ¢potosdpdexra? [louemy ee Hamuune He MOTJIa

OOBSICHUTH BOJTHOBASI TEOpHS cBeTa?

8. Urto Takoe 3amepkuBaroiiee (3anuparoiiee) HanpsbkeHue npu porodddexre?

Kak 1 mouemy OHO 3aBUCHUT OT 4aCTOTHI CBETa?

9. Yro takoe ¢otoTok HackimeHus? Kak u mouemy oH 3aBUCUT OT CBETOBOTO

oTokKa?

10. Uto Takoe BoibTamIepHas xapaktepuctuka Gotodrddexra? OObsicHUTE ee

0COOEHHOCTH.

11. Yro Takoe dotornemenT? KakoBbI €ro OCHOBHBIE XapaKTEPUCTUKH?

Ne 4.

1. Jlatb oObscHeHue pe3ynbTaToB omnbiTa Pesepdopna u 000CHOBATH HEBO3MOKHOCTH HX
KJIACCHYECKOW MHTEPIPETALMH.

2. CdopmynupoBaTh noctynatsl bopa.

3. OOBACHUTH OCHOBHBIC TIOJIOKEHUS TUTAHETAPHOUN Mojienn atoma bopa u ee HemocTaTky.

4. Cxema »DHepreTMYecKMX ypoBHeH aroma B Moaenun bopa u ee moaTBepkIeHHE
CTIEKTPOCKONMUYECKUMH JTAHHBIMH.

5. OmnpiT @panka-I'epria 1 KBaHTOBasi HHTEPIPETAIUS €T0 PE3yJIbTAaTOB.

Ne §.

1. Kakue BUBI CBSI3U CYIIECTBYIOT B CIIOKHBIX aToMax? B ueM ux paznuune?

2. Kakum o06pa3om u AJis 4ero BBOJUTCS MOHATHE TepMa atoMa? YTo oHO

O3Hay4aer?

3. YV HEKOTOpOro aroma 3Hau€HUE PEe3yJIbTUPYIOIIEr0 KBAHTOBOIO YHUCIAa S CIHMHOBOIO MOMEHTA
paBHo 2. [Ipu 3TOM 3HaYeHHE KBAaHTOBOTO uncia L

PE3YNBTUPYIOLIEro OpOUTATLHOTO MOMEHTa paBHO 3. Hamucath Bce BO3MOKHbBIE TEPMBI.

4. KakoB ¢u3u4ecKkuii CMbICI «IIpaBui 0TO0pa»? Bo3moxkeH iau B mpuHiune nepexon ¢ AL=2?

5. KakoBa cBsI3b MArHUTHOTO MOMEHTA C MEXaHUYECKUM MOMEHTOM KOJINYECTBa

nBuKeHus aroMa? UTo Ha3bIBaeTCs TMPOMArHUTHBIM OTHOIIIEHUEM?

6. [TonmyunTe Beipaxkenue (2.4) mist Mmaraetona bopa.

7. IlpuBenuTe COOTHOIICHHS MEXAY TOJHBIM MAarHUTHBIM MOMEHTOM aToMa |l W TOJHBIM
MEXaHUYECKUM MOMEHTOM — MJ

Yro takoe dakro Jlanne?

8. Uto Ha3biBaeTcs npocThiM 3 dextoM 3eemana. Kak ero oObscHsIET Kilaccuueckas S1eKTpOHHAs
teopus Jlopenna?

9. IlpocToii u cnoxubIi 23GHEeKT 3eeMana ¢ TOYKH 3pEHUS] KBAHTOBOH TECOPHH.

10. C momomipio AuarpaMMm oOBSICHUTE MOTYIaeMBIE C IOMOIIBIO

y4eOHOW YCTAaHOBKHM CHEKTPOTpaMMBbI JMHUU PTyTH 579,066 HM B OTCYTCTBHE TMOJS W TPH
MPUJIOKEHUU MAarHUTHOTO TIOJISL.

11. C moMomipio quarpaMM OOBbSICHUTE TIOJTydaeMble C TIOMOIITBIO



y4eOHOM yCTAaHOBKHU CIIEKTPOrpaMMBbI 3eJIeHOH TuHuMU pTyTu 546,074 HM B OTCYTCTBHE MOJS M TIPU
IPUIIOKEHUU MarHUTHOTO IOJIS.

Ne 6.

1.Chopmynupyiite 3akon CTokca.

2.Kak paccuutath cuily, ACHCTBYIOLIYIO Ha 3apsSHKEHHYIO 4YacTHUILy B JJIEKTPUYECKOM IOJIe
KOHJIeHcaTopa?

3.B uem coctout onbIT MuiunkeHa?

4.ChopMynupyiTe 3aKOH JHCKPETHOCTH 3apsija.

Ne 7.

Uro Ha3biBaeTcs qudpakiueii?

Chopmynupyiite runortesy 1e bpoits

Uto Ha3pIBaeTCs JJIMHOM BOJHBI Je bpoitnsa?

Briseaute popmyny bparra-Bynsda.

. Onumure onbIT pBuccona u Jxepmepa.

Ne 8.

1. KakoBo yHHBEpCaJIbHOE COOTHOIICHHE MEXIy TPYIIOBOM M ()a30BOH CKOPOCTSIMH BOJH JI€
bpoiins?

2. Yemy paBHHI (ha3oBasi ¥ rpymmoBasi CKoOpocTH (GpoToHa?

3. YeM OTIMYAIOTCS OMUCAHUS KIIACCUYECKUX YaCTUIl U MUKpOYacTHIl?

4. OnuunTe MbICIIEHHBIN onbIT ['elizenbepra.

5. 3anummre COOTHOLIECHHE HEOMpeAeIeHHOCTE! Il KOOPAWHATHI U UMITyJibca U chopmyaupyiite
ero.

6. Onumure qudpakiuo GOTOHOB Ha MIENTU C BOTHOBOU U KOPIYCKYISPHON TOYEK 3PEHHUS.

7. 3anuIImTe COOTHOIIEHNE HEOTIPEAEICHHOCTH MEKy SHEPTUE U BpEMEHEM.

8. Kak ucxoas U3 COOTHOIIEHUSI HEOMPEIENIEHHOCTH OOBSICHUTh HAJIMUWE €CTECTBEHHON IIMPUHBI
CHEKTPAJbHBIX JIMHUN?

Ne 9,

1. Ha ueM OCHOBBIBAEeTCSI METO/l CKAaHUPYIOIIEH TYHHEIbHON MUKPOCKOINH?

2. Kaxossl o01m1me snemenTsl Bcex CTM?

3. CxonbKo cymecTByeT peskumoB 3anucu CTM-u3o0paxenuit? B uem ux

paznuuus’?

4. HazoBuTte (hakTophl, onpeaensonie kauecTo nzoopaxenus B CTM. Kakue

TpeboBanus npeabsaBistorcs K CTM-30H1y?

N

8 CucreMa oueHMBaHMA IVIAHMPYEMbBIX Pe3y/JIbTATOB 00y4eHus
Kputepun onieHuBaHusl 0TBeTa Ha IK3aMeHe

baJyibl Kputepun BoicTaB1eHus1 02J710B

CryneHT rIyOOKO MOHMMAeT TPOWJIEHHBIM MarepHuall, OTBEYaeT YEeTKO HU
BCECTOPOHHE, YMEET OIICHMBAaTh (aKThl, CAMOCTOATENBHO pacCyXIaerT,
50 OTJIMYAETCS CHOCOOHOCTHIO OOOCHOBBIBATH BBIBOJBI U PAa3bSICHIATH HX B
JOTMYECKOW  mocienoBarenbHOCTH.  OTBEwaeT Ha  BCE  BOIIPOCHI
9K3aMEHAIIMOHHOI 0 OmiieTa M JOMOJHUTEIbHBIE BOIPOCHI.

CryneHT riIyOOKO MOHMMAET TPOWJIEHHBIM MarepHuall, OTBEYaeT 4YEeTKO HU
BCECTOPOHHE, YMEET OIIeHMBAaTh (aKThl, CAMOCTOSTEIbHO PpACCYXKJAET,
OTJIMYAETCA CIIOCOOHOCTbIO OOOCHOBBIBATH BBIBOJBI U Pa3bsCHATH HX B
JOTMYECKOW  mocienoBarenbHOCTH.  OTBEyaeT Ha  BCE  BOIIPOCHI
9K3aMEHAIlMOHHOTO OWJieTa M JIONOJIHUTENIbHBIE BOIPOCHI, HO JOIyCKaeT
OTJI€JIbHBIE HETOYHOCTH.

45

40 CryaeHT TiIyOOKO TOHHUMAeT MPOMACHHBIM MaTepuall, OTBEYACT YETKO U




BCECTOPOHHE, YMEET OLEHUBaTh (aKThl, CaMOCTOSTEIbHO pacCyKJaeT,
OTIIUYAETCS CIOCOOHOCTHIO OOOCHOBHIBATH BBIBOJBI U PAa3bICHATH HX B
JIOTUYECKOW  mocneaoBarenbHOCTH.  OTBeyaeT Ha  BCE€  BOIIPOCHI
9K3aMECHAIIMOHHOTO OWJIeTa W JOMOJHHUTEIBHBIC BOMPOCH], HO JOIMYCKAET
OIIMOKY ¥ HETOYHOCTH OOIIIEro Xapakrepa

CTyzneHT XOpoIIO IIOHMMAaeT IPOWJIEHHBIM MaTepual, HO HE MOXKET
TEOPETUYECKH OOOCHOBaTh HEKOTOpbIE BbIBOABI. OTBEYaeT Ha BCE BOINPOCHI
9K3aMEHAIIMOHHOTO OWJeTa M JIOTOJIHUTENbHBIE BOMPOCHI, HO JOIMYyCKaeT
OIMOKM U HETOYHOCTH OOLIEro Xxapakrepa.

35

CTyI[eHT OTBCYACT B OCHOBHOM IIPABUJIBHO, HO OTBCT HC ABJISICTCS IMOJIHBIM. B
30 OTBC€TaX Ha AOIIOJHHUTCIBHBIC BOIIPOCHI YTOUHAIOLICIO XapaKTepa HMCHOTCA
HEAOCTAaTKHU U HCTOYHOCTH.

CryzneHT oTBE4aeT B OCHOBHOM IIPAaBWJIBHO, HO OTBET HE SABJIAETCS IIOJIHBIM.
25 Ha nonosiHWTENBHBIE BOIIPOCHl YTOUHSAIOLIETO XapakTepa IIPABUIIbHBIX
OTBETOB HET.

OTBeT CTyACHTa YaCTU4YHO HpaBI/IJILHBIfl. Ha JOIMOJIHUTCIIBHBIC BOIIPOCHI

20 YTOUHSIONIETO XapaKTepa OTBEThl HE SBJSIFOTCS TOJHBIMH, HMEIOTCS
HETOYHOCTH.
CryneHT uMeeT olliee npejacTaBieHue o TemMe. [10HBIX ¥ JIOTHYEeCKH BEPHBIX
15-10 OTBETOB Ha BOMPOCHI dK3aMEHAIMOHHOrO Ouiieta HeT. Ha momonHuTENbHBIE

BOIIPOCHI CTYACHT NA€T YaCTHUYHO ITPABUJIbHBIC OTBCTHI.

CTy,I[GHT HMECT YaCTUYHOC MPCACTABICHHUEC O TCMC. HpaBI/IJIBHBIX OTBC€TOB Ha

5-9
BOIIPOCHI omiiera u JOINOJIHUTCIIbHBIC BOIIPOCHI HET.

0 OTBeTa Ha BOIIPOCHI OMJIeTa HET.

OneHuBaHUE  YCHEIIHOCTH JESITEIbHOCTH CTYJEHTOB IO JAUCHUIUIMHE «IKcnepumenmol
Hobenesckux naypeamog» mpoBOIUTCS C IPUMEHEHNEM OaITbHO-PEUTHHTOBOM CHCTEMBI. baipHO-
PEUTHHIOBasi CHUCTEMa OCHOBBIBACTCS Ha MHTETPAJIbHON OLIEHKE Pe3yIbTaTOB BCEX BUIOB ydeOHOM
JEeSITeTbHOCTH CTY/ICHTA 32 BECh TIEPUO]] O0YUICHUS M YUUTHIBACT:

— CocraBieHue OIopHOro KOHCIIEKTa 10 TeMe J1abopaTopHOi paboThI

— [ToaroToBKY K 3aHATHIO, BBIITOJIHEHHE JJOMAIIIHETO 3a/1aHUs

— AKTHBHYIO pa0OTy Ha 3aHATHH

— Beinonnenune nabopaTopHoit paboTh

- HToroByro aTrTecTamuio (9K3aMeH).

C aT0i1 Henpio pa3paboTaHa TEXHOJIOTHYECKAs KapTa, B KOTOPOU JIETaTbHO OMUCHIBACTCS CTPYKTYpa
OLIEHUBaHM.

Ecnu cTyneHT He moceTn 3aHsTHe 0auTbl eMy He HaYHCIISIOTCS.

HtoroBass oleHKa 3a O5K3aMEH IO JUCHMIUIMHE  BBICTABISETCS C YYETOM TEKYIIEro U
MIPOMEKYTOYHOI'O KOHTPOJISI B COOTBETCTBHH CO CIEAYIOIIECH MKAJIOM:

52-70 6annoB — «yI10OBIETBOPUTEILHOY;

71-85 6ayI0B — «XOPOIIO»;

86-100 6aIoB — «OTIIMIHO.

Paboueit mporpamMMoii mpeIyCMOTPEHO BBIIOJIHEHUE CTYI€HTaMU KOHTPOJIbHOM pabOTHI.

9 YueoHO-MeTOHYECKOE U HH(POPMAIHOHHOE 00ecTieYeHre T CIHIIHHbI
9.1. OcHoBHas JMTEpaTypa

Aizenniod, A.E. ®wusuka: y4yeOHMK W TpakTUKyM s By30B / A. E. AizeHnon. — Mockga :
WznarensctBo FOpaiit, 2024. — 335 c. — (Bricmiee oOpazosanne). — ISBN 978-5-534-00487-8.
— Tekct : oanextponHslid // OOpa3oBarenbHas Tutatrdopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/489456.



https://urait.ru/bcode/489456

PaukoB, M. lO. Hcropusi Hayku W TeXHUKH : y4eOHHK ais By3oB/ M. lO. PaukoB. — 3-e¢ u3n.,
uctp. u jgomn. — Mocksa : U3natensctBo HOpaiit, 2024. — 297 c. — (Beicmiee obpazoBaHue). —
ISBN 978-5-534-15022-3. — Tekcrt : snexTponHblii // OOpa3oBarenbHas miatdopma FOpait
[caiir]. — URL.: https://urait.ru/bcode/496221.

9.2. JlonmostHUTEJIbHAS JIUTEpPaTypa

KpaBuenko, H. FO. ®usuka : yuebnuk u npaktukym s By3oB / H. FO. KpaBuenko. — Mocksa :
MznarensctBo HOpaiit, 2024. — 300 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-01027-5.
— Tekcr : onekrponnbii // OOpaszoBatenbHas 1uiarpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/488428.

Wnbun, B. A. Hctopust u merononorusi (U3UKM : Y4eOHHMK Ui Maructpatypsl/ B. A. Wnbun,
B. B. KynpsiBueB. — 2-e m3na., nepepad. u gomn. — Mocksa : M3marensctBo IOpaiit, 2024, —
579 c. — (Marwuctp). — ISBN 978-5-9916-3063-4. — Tekcr : snekrpoHHbI // OOpa3oBarenbHas
wiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/508142.

9.2 Ilepuoguyeckasi Jureparypa
He npenycmorpeno

9.4. lIporpaMMHOe obecrieyeHue

1) Windows 10 Pro

2) WinRAR

3) Microsoft Office Professional Plus 2013

4) Microsoft Office Professional Plus 2016

5) Microsoft Visio Professional 2016

6) Visual Studio Professional 2015

7) Adobe Acrobat Pro DC

8) ABBYY FineReader 12

9) ABBYY PDF Transformer+

10) ABBYY FlexiCapture 11

11) IporpammHoe obecneuenue «interTESS»
12) CnpaBouno-nipaBoBas cuctema «KoHcyabTanTII1F0C», BEpCHsl «IKCIepT»
13) T1O Kaspersky Endpoint Security

14) «Antunnaruar.BY3» (MHTEpHET - BepCHsi)
15) «AHTUIIIArHaT- HHTEPHET

9.5. IIpogeccuoHaibHble 0a3bl JAHHBIX M HHQOPMALMOHHbIC CIHPABOYHBIE CHCTEMbI
COBpPEeMEHHBbIX HH(POPMAIMOHHBIX TEXHOJIOT Ul

1) Ientp nucranumonnoro odpazosanus (I[J10) CaxI'V http://cdo.sakhqu.ru/

2) OdunmanbHbIi cauT CaxanuHCcKOro roCyJ1apCTBEHHOIO YHUBEPCUTETA.
http://www.sakhgu.ru/

3) DIIEKTPOIHEPTETUUECKH I NudopmannoHHbIit Lentp
http://www.electrocentr.info/down/

4) Twirpx.com http://www.twirpx.com/files/tek/

5) OAO "CAXAJIMHBHEPT O": http://www.sahen.elektra.ru/page.php?id=65

6) Studfiles. http://www.studfiles.ru/all-vuz/eie/

7) Enunoe OKHO Jocryma K MH(POPMAIOHHBIM pecypcam:
http://window.edu.ru/resource/771/40771

8) DNEeKTPOTeXHUYeCKast

oubmuoteka http://www.electrolibrary.info/bestbooks/elsnabgeniye.htm

9) Pocaneprocepsuc: http://lib.rosenergoservis.ru/elektroenergetika/

10) Caiit qis snexktpukoB: http://www.elektrikline.ru/biblioteka.html

11) DnekTpoTexHuueckas aureparypa: http://electro.narod.ru/download



https://urait.ru/bcode/496221
https://urait.ru/bcode/488428
https://urait.ru/bcode/508142
http://cdo.sakhgu.ru/
http://www.electrocentr.info/down/
http://www.twirpx.com/files/tek/
http://www.sahen.elektra.ru/page.php?id=65
http://www.studfiles.ru/all-vuz/eie/
http://window.edu.ru/resource/771/40771
http://www.electrolibrary.info/bestbooks/elsnabgeniye.htm
http://lib.rosenergoservis.ru/elektroenergetika/
http://www.elektrikline.ru/biblioteka.html
http://electro.narod.ru/download

12)  Kaura®onx; OOO «llentp uudposoii auctpubymmm»; http://www.knigafund.ru; OOO
«entp nudposoit guctpudbroiumn» Jlorosop Ne985/11-JIB-25015.

13)  DnextpoHHas OuOAMOTeKa auccepranuii; Poccuiickas rocymapcTBeHHas OMOIHMOTEKa,
http://www.rsl.ru; ®I'BY «Poccuiickas rocyaapcrertas oubaroreka» JJorosop Ne 095/04/0173 ot
22.06.2015 1.

14)  VumBepcuTeTCKas OoubIMoTeKa ONLINE; 000 «Hexkc-Menuna» (RU);
http://www.biblioclub.ru ; OOO «HexcMenua» Jloroop Ne 132-06/15 ot 23.06.2015.

15) BBC WsparensctBa «Jlaub»;, OO0 «Jlans-Tpenm»; Www.e.lanbook.com; BecruiaTHblit
0ecCcpOYHBI KOHTEHT
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10 OOecnevyeHne 00pa3oBaTEeIbLHOIO MpoIeEcca JJIsl JUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMH
30POBbSI H HHBAJIU/I0B

(Lannwiii noopazoen exaouaemcs 06s3amenvHo)

Y4eOHble U y4eOHO-METOAMYCCKHE MaTepUalbl JJIs CAMOCTOSTEIBHOW PabOThl OO0yJaromuxcs U3
YKcia MHBAJIUJIOB U JIMI] C OFPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) mpemocraBistorcs B
dbopMax, aTanTHPOBAHHBIX K OTPAHUYCHUSAM MX 3JOPOBBS M BOCIIPUATHS HH(POPMAIIHH:

JIiist crenbIX U CIaOOBUISIIHX

- oOecrieunBaeTCs HHIMBUyaTbHOE paBHOMEpHOE ocBereHue He Menee 300 Jokc;

- JUIS BBITIOJIHEHUS 3a/IaHUS TP HEOOXOJMMOCTH MPEJOCTABIISCTCS YBEIMYMBAIOIIEE YCTPOUCTBO;
BO3MOYXHO TaKe HCIIOJIb30BAHNE COOCTBEHHBIX YBEIIMYMBAIONINX YCTPOUCTB;

- MUCHbMEHHBIC 33JJaHusT O(POPMIISIOTCS YBEITUUCHHBIM IIPUPTOM;

- DK3aMEH W 3a4€T MPOBOJATCS B YCTHOW (pOpME WIIM BBIMOJHSIOTCS B NMHUCBMEHHOH (hopMe Ha
KOMITBIOTEPE.

JUist TIHYXHX | C1a00CITBIIAIINX

- Jekuuu OoQOpPMIISIIOTCS B BHUAE OJIEKTPOHHOTO JIOKYMEHTa, IJMOO TMpPeJoCTaBIseTCs
3BYKOYCHJIMBAIOIIAs alapaTypa HHIUBUIYATLHOTO TOJIh30BaAHUS;

- MUCbMEHHBIE 3a/1aHUs BHITIOJIHIIOTCS Ha KOMITBIOTEpPE B MUCbMEHHOU (hopMme;

- 9K3aMEH W 3a4€T MPOBOIATCS B MUCHMEHHOW (opMe Ha KOMIBIOTEPE; BO3MOXKHO NPOBEIACHHE B
dbopMe TecTUpOBaHUS.

JJist I ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEILHOTO arapara:

- NeKuuu oQOpPMIIIOTCS B BUJIE DJIEKTPOHHOTO JIOKYMEHTa, JOCTYITHOTO C MOMOIIBI0 KOMITBIOTEpa
CO CIEIUATM3UPOBAHHBIM ITPOTPAMMHBIM 00€CIICUCHHEM,

- MIUChbMEHHBIC 3aJaHUsI BBIMOJIHSIIOTCS HA KOMIIBIOTEPE CO CIENHUATN3UPOBAHHBIM MPOTrPAMMHBIM
oOecIIeueHuEM;

- DK3aMEH M 3a4€T MPOBOJATCS B YCTHOW (pOopMe WM BBINOJHSAIOTCS B MUCHMEHHOW (opme Ha
KOMITBIOTEPE.

[Tpu HEOOXOMMMOCTH MPENYCMATPUBACTCS YBEIHUCHNE BPEMEHHU IS TTOITOTOBKH OTBETA.
[Iporeaypa mpoBeneHUs MPOMEKYTOYHONW aTTeCTAMK JUIS OOYYAIONIUXCS YCTAaHABIMBACTCS C
y4€TOM WX WHAMBUAYAIbHBIX TMCUXOPU3NYECKUX OcoOeHHOocTel. IIpomexkyTouHas arTecTarus
MOJKET IMPOBOJANTHCS B HECKOJIBKO 3TAITOB.

[Ipu mpoBedeHMM TPOIEAYPHl OICHUBAHUS PE3YAbTaTOB OOyuYeHHUsS MpeaycMaTpUBACTCS
WCIIOJIb30BAaHUE TEXHUYECKHX CPEJICTB, HEOOXOAMMBIX B CBS3HM C WHIUBUAYAIbHBIMHU
O0COOCHHOCTSIMU O0yUaIoOIUXCA. DTH CPEACTBA MOTYT OBITh MPEAOCTABIEHBl YHUBEPCUTETOM, HIIU
MOTYT HCITOJIb30BaThCSI COOCTBEHHBIE TEXHUYECKUE CPEICTBA.

[IpoBeneHre mpoIEnypbl OICHUBAHUS PE3YAbTaTOB OOyUEHUS IOMYCKAETCS C HCIOJIb30BaHUEM
JTMCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHHA.

ObecneunBaeTcs 10CTyN K HHGOPMAIIMOHHBIM U OMOIHorpaguueckum pecypcam B cetu MHTepHeT
IUIE KaXIoro oOydvaromerocss B (opMmax, aganTHPOBAHHBIX K OTPAaHUYCHUSM WX 3IIOPOBBS U
BOCIIpUATHS WH(OPMALIUH:


http://www.rsl.ru/
http://www.biblioclub.ru/
http://www.e.lanbook.com/
http://polpred.com/

JlJis cnenbix U C1aboBUASIINX:
- B TIeYaTHOU (opMe YBEIIMYCHHBIM HIPUPTOM;
- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;
- B popme ayauodaiina.
Jnst TIIyXuX U c1aboCIbIIaInX
- B Ie4aTtHou (opme;
- B (hopMe 3JEKTPOHHOTO IOKYMEHTA.
Jlist 00yJaromuxcst ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIBHOTO alapara:
- B me4aTHoOu (opme;
- B (hopMe 3JICKTPOHHOTO IOKYMEHTA;
- B (hopme ayanodaiina.
VY4eOHbIE ayAMTOPUU JJs BCEX BHUAOB KOHTAKTHOM M CaMOCTOSATENBHON paboThl, HaydHas
OuONIMOTeKa W WHBIC MOMEMICHUS JUIi OOYyYEHHUS OCHAIIEHBI CIEIHAIbHBIM O0OpPYIOBaHUEM H
y4EOHBIMH MECTaMH C TEXHUYCCKHUMHU CPEACTBAMU O0YUCHUS:
Jlnst caenbIX v CIaboBUIAAIINX
JUIS TIYXHX M CITa0O0CTBIIIAIIHX
- aBTOMAaTU3WPOBAaHHBIM pabodyMM MecTOM Ui JIIOACW C HapylIeHHeM ciyXxa u
CJIa0OCIIBIIIAIINX;
- AKyCTUYECKHI YCUIIUTENb U KOJIOHKH;
Jlist 00yJaromuxcst ¢ HapyIICHUSIMH OTIOPHO-/IBUTATEIBHOTO allapara:
- IEPEIBIKHBIMHE, PETYIUPYEMBIMH dproHOMHuYecKkuMu napramu CU-1;
- KOMIIBIOTEPHOW TEXHUKOW CO CIIEIUATBHBIM ITPOrPAMMHBIM 00ECIICUCHHEM.

11 MarepuajibHO-TeXHHYeCKOe o0ecnedeHne JTUCHUIIMHBI (MOAYJIs1)

Aynuropusi Hasnayenmne Oo0opynoBanne

VYyeOnas aynutopusi | Jlabopatopus CrangaptHoe obopynoBaHue (yueOHas MeOenb s
«HoGenesckue oOygaromuxcsi, pabouee MECTO TpernoaBaTess,
HKCHEPUMEHThl MO | JI0CKa)
buzuke»

[Tomerenne JUIsL | TIOMETIeHHe st | KoMmeroTepbl, HOYTOYKH C TIOAKIIOUYEHHEM K

CaMOCTOSITENIbHOM CaMOCTOSITENIbHON MH(POPMALIMOHHO-TEJIEKOMMYHUKAITMOHHOW  CETH

paboThI paboThI «HTepHer»,  AOCTynmoM B 3JIEKTPOHHYIO
o0yyaromuxcs MH(pOpPMaLMOHHO-00pa3oBaTenbHyto cpeny AatrlyY




YTBEPXJIEHO
IIporokoit 3acenanus Kapeapsl
Ne oT

JUCT UBMEHEHUH

(HUsmenenuss u Ooononmnenusi 6 PII]] eénocamcs esceco0Ho u ogopmasiiomes 6 O0anuou gopme.
Hsmenenus enocames 3aMeHOU OMOENIbHbIX TUCMO8 (CMapblil IUCT NPU IMOM YBEMHIM MAPKEPOM
nepeyepkugaemcs, a HOB8blll JUCM C U3MEHeHUeM CMeniepom HNpUKaibléaemcs K pabouetl
npoepamme  (xpanumcsi Ha Kagedpe), 6 anexkmpounoi ¢Gopme PIIJ] Oondcna  Ovimo
aKmyanusupoeanHHou 6ce20d, m.e. ¢ GHECEHHbIMU USMEHEHUIMU.

Ilpu Hanuuuu Oonvwioco Koauvecmea UIMEHeHUull U NONPABOK, 3AMPYOHAIOWUX HOHUMAHUE,
BO3HUKWIUX 6 C8A3U C U3MeHeHuemM Hopmamuenou Oasvi BO u opyeum npuuunam, nposooumcs
noanviti nepecmomp PIIJ] (m.e. evinyckaemcs nosas PIIJ]), komopas npoxooum 6ce cmaouu
NPOBEPKU U YMBEPHCOEHUSL).

B paboueli mporpamme (Modyie) TUCIUILTAHBI

(Hazsanue OUCYUnIuUHbL)
10 HAIIPABJICHUIO TTOATOTOBKHU (CHEYUATIbHOCMU)

Ha 20 /20 y4eOHBI TOA

1.B BHOCSTCS CIICAYIOIINE U3MCHCHUS:
(a1emenm paboueti nNpocpammol)

2.B BHOCSITCS CIIEAYIONINE U3MEHEHUS:
(a1emenm paboueti Npocpammol)
2 ;

3.B BHOCATCS CIEAYIONINE U3MEHECHMUS:
(anemenm paboyell npoepammol)
R ;

CocraButenb MIOAINCH pacimngpoBKa MOANNUCH
Jara

3aB. kadenpoit TTOTHICH pacmdpoBKa MOAIHCH



