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1 desb u 3a1a4u AUCUMIIIMHBI (M00Y15)
Heasb AucunInHbl (MoOyns) —

—IIOBBIIICHHUEC

YpOBHS

(dbyHIaMEHTaIbHOTO

00paszoBaHMs

o  AUCHMIIIINHC

«Duzukay

JIEMOHCTPHPYIOIICH PO PU3NKH KaK OCHOBBI BCETO COBPEMEHHOTO €CTECTBO3HAHUS.
3ajauu JMCHUILIUHBI (MO0YA):
e M3yueHUe HanOoJIee YHUBEPCAIBHBIX METOJIOB, 3aKOHOB U MOJIEJICH COBPEMEHHON (U3UKH,
J OCBOCHHME METOJIOB HKCIIEPUMEHTAIIbHBIX HCCIICIOBAaHUN;
® [10JTy4YeHHE HaBBIKOB METOJIOB HCCIIEI0BAaHUM;

e opMUpOBaHUE OHATUN OCHOBHBIX 3aKOHOB (DPU3UKH.
2 MecTo TUCHMILINHBI (MOYJIs1) B CTPYKTYpe 00pPa30BaTe/JIbHOI MPOrpaMMbl
Hucnurnmuna otHocutes K dakyiapratuBHONH dYactu OIIOII «/lucummumabpl (MOIysn)» y4eOHOTO

IJ1aHa.

[IpepexBu3uTHI qUCHUILTUHEL (MoTyis): Pu3nka, Briciias maTemaTuka

[TocTpekBU3UTHI

IOUCHUILIINHEL:

[Tpuxknagnas

MeXaHHWKa,

DNEeKTPUYECKUE

MalllHbI

TpaHC(bopMaTOpr, QHCKTpOTeXHI/ILIeCKOG 1 KOHCTPYKIIMOHHOC MAaTCPUATIOBCACHHC.

3 ®opmupyeMblie KOMIETEHIIUH U HHIMKATOPbI UX AOCTHKEHHUS] MO TUCHUILIUHE (M00YI110)

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

1100II (npu nanuuyuu)
Komnerennus Yposenn OIIK - 3.1. OIIK - 3.2. OIIK - 3.3.
OCBOCHMSI 3Hanus YMmenust HaBbIku
OIIK-3 bazoesuwiii JoskeH 3HATD: Homxken JlozkeH BJageTh
CrniocoGHOCTHIO ¢busnueckue yMeTb: HABBIKAMH
MIPUMEHSATH OCHOBBI MPUMEHSATH paboThl ¢ yuyeOHOI
COOTBETCTBYIOIIHI MEXaHUKH; MOJIyYEHHBIE | JINTEPATypOu u
¢buzuko- 3JIEMEHTHI 3HaHUS 3JIEKTPOHHBIMU
MaTeMaTUYeCKHI BEKTOPHOM MaTeMaTuku | 0a3aMu  JIaHHBIX;
anmnapar, METO/IbI anreopsl, K pEUIeHUIO | HaBbIKaMU
aHaimn3a " aAHATTUTHYECKOM 3a/1a4 perieHus 3a1a4
MOJEIIUPOBAHUS, T€OMETPUH, TEOPETHYECK | BEKTOPHOM
TEOPETUYECKOTO U g depeHIMaTbHO | O MEXaHUKHU | anredpsl,
AKCIEPUMEHTAILHOT ro b depeHIanbHO
0 U HHTETPAIBHOTO ro "
WCCIEAOBAHUS TIpU HCUYUCIIEHUS MHTErPATILHOTO
pemeHnu HWCUHUCIICHU T
npodeccuoHaNbHBIX | [Tosbliuennoiii | JI0JMKeH 3HATH: Jomxen Hoken BiaageTb
3a1aq METOJBl PEIICHUS | yMETh: HABbIKAMU
3a1a4 O | IOCTaBUTh U | COCTaBJIEHUS u
PaBHOBECHH H pemTh pereHus
JBUKEHUU 3aauy 0 | ypaBHEHUI
MaTepuaTbHBIX JIBIDKCHUH W | JBUKCHUS u
TOYEK PaBHOBECUM | pPaBHOBECHS
MaTepualibH | MaTEPUAIBHON
BIX TOUEK TOYKHU
Buicokuii Jloy1skeH 3HATD: Joaxken Jlosken BJageTh
METOJbl PEILICHUS | yMeTh: HABBIKAMH
3a1a4 O | IOCTaBUTh U | COCTaBJIEHUS u
PaBHOBECHUH U pelnTh penieHus
JBUKEHUH 3amauy 0 | ypaBHEHUI
MaTepUalIbHBIX TEN | ABUKEHUU U | JIBUXKECHUS u
PAaBHOBECHM | PABHOBECHS

u

u



MaTepualbH | MEXaHUYECKOU
BIX TEJl CHUCTEMBI

4 CTpyKTYypa M coJepKaHue IUCHUIINHBI (MOIYJIs1)

4.1 CTpyKkTypa IMCUHUILIMHBI (MOIYJIs1)

OO61ast TpyJ0€MKOCTh JUCIUILIMHBL (MOYJIS) COCTABIISAET 2 3a4ETHBIX eUHUIL (72 akaJeMHUUeCKHX
4acoB).

TpyroemMKOCTb,
aKajl. 4acoB
Ounoe
BCEr0

O0u1as Tpy10€eMKOCTh 72
KonTakTHas pabdora: 32
Jlexumu (Jlek)
[Ipaktuueckue 3anstus (I1P)
JlaGopaTopHbie paboTs (J1ab) 28
KonrakrHast pabota B nepuoa teoperndeckoro ooyuenus (KoutTO)

Bua pabotst

Ilposepra u ananuz uHOUBUOYATLHBIX PAOOM 4
[IpoBeneHnE TEKYIMX KOHCYJIbTAUN
[IpomexxyTouHas arrecraius (3a4er)
CamocrosiTesibHasA padora: 40
- 8bINOJIHEHUE UHOUBUOYATILHO20 MEopuecKko20 3adanus (U13); 10
- camocmosimenbHoe u3yyeHue pasoenos (nepeduciumy);
- camonoo2omogka (npopabomxa u nogmopenue 1eKYyuoOHHO20 Mamepuaid 10
u mamepuana y4eOHUKo8 u yyeOHulX nocooull),
- N10020MOBKA K NPAKMUYEeCKUM 3AHAMUAM, 10
- N0020MOBKA K KOMLOKSUYMAM,
- N0020MOBKA K NPOMEICYMOUHOU ammecmayuy u m.n.)

10

4.2 PacnpeaesieHue BUAOB PadoThl U UX TPYAOEMKOCTH 10 pa3jejaM JHCHUIIMHBI (MOTYJI5)
Ounas Gpopma oOyueHus

No Paznen nucuumninnbl/ dopmbl TEKYILEro
/| TEMBI Bunapl yueOGHOIM paboThl (B | KOHTPOJS  yCIEBAEMOCTH,
yacax) MIPOMEKYTOUHOM
aTTeCTaIluu

KOHTaKTHas1

ceMecTp
Jlexiun
[IpakTrueckue
3aHSATHUS
JlabopaTopHble
BaHSATHUS
CaMocTosATeIhH
ast paborta

=
AN

Brinonuenue
1a60paTOPHOTO
UCCIICIOBaHUSI, 00CYKICHUE
KOHTPOJIbHBIX BOIIPOCOB

1 Wutepdepennms cBeta

2 M3yuenne  abCONIOTHO 4 4 Beinonnenue




4EepHOro Teja 71a00paToOpHOTO
ucclieIoBaHusl, 00CyKIeHUE
KOHTPOJIbHBIX BOIIPOCOB
Buemnwmii pororddext 4 6 Brimonnenue
71a00paToOpHOTO
ucclieJoBaHusl, 00CyKIeHUE
KOHTPOJIbHBIX BOIIPOCOB
Dddekt 3eemana 2 4 Brimonnenue
71a00paToOpHOTO
UCClIeIOBaHusl, 00CyKIeHUE
KOHTPOJIbHBIX BOIIPOCOB
OxcnepumeHt Dpanka- 4 4 Brimonnenue
I'epua 1a60paTOPHOTO
UCCIIeIOBaHMsI, 00CyKIeHUE
KOHTPOJIbHBIX BOIIPOCOB
DJIeMEHTapHbIN 3apsa U 2 6 Brinonnenue
onbIT MUJUIHKEHa 1a60paTOPHOTO
UCCIIeIOBaHMsI, 00CyKIeHUE
KOHTPOJIbHBIX BOIIPOCOB
Judpakius 37eKTpOHOB 4 4 Brinonnenue
1a00paToOpHOTO
UCCIIeIOBaHMsI, 00CyKIeHUE
KOHTPOJIbHBIX BOIIPOCOB
Hudpakuus Ha wenu u 2 4 Beinonnenue
HEOIpeeNIEHHOCTh 1a00paToOpHOTO
[eiizenbepra UCCIIeIOBaHMsI, 00CYXKIeHUE
KOHTPOJIbHBIX BOIIPOCOB
2 4 Brimonnenue
CxaHUpyIOIIHiA 71a00paToOpHOTro
TYHHEJBHBI MUKPOCKOTI UCCIIEIOBaHMsI, 00CYyKIeHUE
KOHTPOJIbHBIX BOIIPOCOB
CobecenoBanue 1o
3auer
BOIPOCaM
UTOTO: 28 40

4.3 Conepxxanue pa3aejioB 1M CHUILIMHBI

Ne HaumeHoBaHMe TeMBI CopepxaHnie TEMBI

1 WnTepdepennus creta [lonydenue siBieHuss MHTEp(EPEHIMH C MOMOILBIO
uHTeppepomerpa MaiikesnbcoHa

2 N3yuenne abcomtoTHO yepHoro Tena | 3akoH wusnydeHuss Credana — bonblmana, ero
IIPUMEHEHHE K UCCIIEI0OBAaHUIO CEPOTO Tea

3 Buennuii poroaddexr W3ydenue 3akoHOB BHeHIHEro Gporodddekra

4 Dddexrt 3eemana Uccnenoanue abpdexra  3eemana, pacder
marserona bopa

5 OxcnepumeHT @Ppanka-I'epra W3ydeHrne CTONKHOBEHHs DJIEKTPOHOB, JHEPrUU
BO30YX/IEHUS

6 DJIeMEHTapHbId  3apsAl W onbIT | 3ydeHue MeToa UCCaeOBaHMs MOBEACHUS KAl

Munnukena Macia B DJIEKTPUYECKOM IIOJE JUIsl HaXOXKACHUS

3apsia DJICKTpPOHa

7 Judpaxius 37eKTpOHOB N3yuenne bBporroBckoro OTpakeHHs, BOJIH U
ypaBHEeHUH Je-bpois

8 Judpaxims Ha L1eJIu u | U3yuyenue JuQpakiuy, ITPUHLIMIIBI




HeonpeeneHHocTs [ eifsenbepra HEONPEEIEHHOCTH KOOPANHATHI U UMITYJIbCa

9 Cxanupyrommit TyHHeNbHBIN | [TomydyeHue HN300pakeHU I MPOBOJSIINAX

MHUKPOCKOII

MIOBEPXHOCTEH C aTOMapHbBIM pa3pelIeHUEM

4.4 TeMbl U IV1aHBI JIA0OPATOPHBIX 3aHATHI

HanmenoBanne TeMbI

CoiepKaHue TEMbI

1. Muarepdepomerp Maiikenbcona

OnpeneneHue UIMHBI BOJHBI, IIOKAa3aTessd IPEIOMIICHUS,
CKOpPOCTH CBETa.

DKCIEPUMEHT:

[Tpu nomomm 2-Xx 3epKkan IOJy4dyaroT HHTEp(EpPEeHLHUI0 B
unteppepomerpe Maiikenscona. Ormpenensercs UIMHA
BOJIHBI IPU IIEPEMELLICHUH OJTHOTO 3epKajia

2. YcraHoBKa TUISL U3Yy4EHUS
a0COJIFOTHO YEPHOTO Tela

[TpoBepka 3akona Credana — bonpliMana, ero npuMeHeHHE
JUTSL CEpOro Tena.

DKCIEPUMEHT:

CornacHo 3aKOHY Credana-bonbumana JHEprus,
u3llyqyaemasi UYEpHBIM TEJIOM Ha EIUHUIly IUIOIAad B
€IMHUILY BPEMEHHU, IPSIMO MPOIMOpLHOHANbHA 4-0l1 CTeneHu
aOCOJIIOTHOM  TeMmeparypbl Tela. OTOT 3aKOH Takxke
ClipaBeJIMB  [UJIi TaK Ha3biBaeMoro 'ceporo" Tena,
MOBEPXHOCTh KOTOPOTO MMEeT KOA(P(UIIMEHT TOTIIOMICHUS,
3aBUCSIIMKA OT JJMHBI BOJIHBIL, MeHee 1. B ganHOM
AKCIIEPUMEHTE B KAaYECTBE CEPOTO TeJia MCIOJb3YeTCS HUTH
JamIbl HakanuBaHus. Vccnenyercs 3aBUCUMOCTh U3TyYeHUS
SHEPTUM HUTHU JIAMTIbI HAKAJTMBAHHUS OT TEMIIEPATYPHI.

3. YcraHoBka TUIS U3YYECHUS
BHemHero Gportodddexra

Omnpenenenne nocrossHHoM [lnanka.

JKCNepUMEHT:

doTo37MEMEHT OCBElIAeTCs MOHOXpPOMaTHYECKUMHU
CBETOBBIMH BOJHAMH pa3NU4HOW JimuHBL. [locTostHHAs
[nanka (h) omnpenensercs u3 3HAUCHUH MapaMETPOB
doTocuruana, MoJyYeHHbIX B X0JI€ IKCIIEPHMEHTA

4. OxcnepumenT dpanka - ['epua

Omnpenenenne sHEPTrUU Bo30YKI€HNS aTOMOB HEOHA.
IKCIEPUMEHT:

ONEeKTPOHbl ~ pa3roHSIOTCS B TpyOKe, HANOJHEHHOMH
HEOHOBBIM Ta3oM. M3 rpaduka 3aBHCHMOCTH TOKa dYepe3
TpyOKy OT TOJaBaeéMOro HAamNpsDKeHUs OmpeaessieTcs
SHEprusi BO30YX/I€HHs aTOMOB HEOHA.

5. Dddexr 3eemana

Uccnenoanue pacuienieHus KpacHOM KaJIMHEBOW JIMHUU
npu nomoimu uHTEppepomerpa Pabpu — Ilepo u pacuer
MarHetoHa bopa.

JKCNePUMEHT:

DddexkTom 3eemMaHa HaA3BIBAIOT Pa3JeiCHHE CHEKTPaIbHBIX
JUHUM aTOMOB M MOJIEKYJ B MarHutHoMm mnosie. CambIM
MIPOCTBIM  SABJISIETCSl  PACILEIIEHUE OJHOW CHEKTPAJIbHOU
JUHUM Ha TPU KOMIIOHEHTA, HA3bIBAEMBIX «HOPMAaJIbHBIM
spdexkrom 3eemanay. [lpm mnomomu uHTEpdepomerpa
@®abpu — Ilepo wmccaenyercss pacilieIUIeHHE KpacHOU
KaaMueBor nuHUU (643.8 HM), HA OCHOBAHHMH TOJTYYEHHBIX
pE3yJIbTaTOB PACCUUTHIBAETCSI 3HAUEHUE MarHeToHa bopa.

6. OnbeIT MunukeHa

OmnpeneneHne CKOPOCTH JBW)KCHUS Kaluld Maciia B
JJIEKTPUYECKOM  TIOJI€  KOHJEHcaropa W pacuer
DJIEMEHTAPHOTO 3apsi/a AIEKTPOHA.




JKCNEePUMEHT:

YcraHOBKa TIpeAHA3HAYCHA JUIS U3YYCHUS DJICKTPHUECKOTO
noJsi, Bs3KocTH, mpaBwia CTokca, MeToja Karuid, 3apsjia
DJIEKTPOHA, UCTIOJIB3Y4 anmapar MUUIMKeHa.

7. Audpakuusi 31eKTPOHOB (OMBIT
JlaBuccona — JIxepmepa)

[Tonryuenue mQpakuuu AJIEKTPOHOB Ha
HOJIUKPHCTAIUINIECKOM cioe rpadura. Pacuer
MEKIIIIOCKOCTHOTO PacCTOSIHUA B Tpadure.

IJKCIEePUMEHT:

BricTprie AJIEKTPOHBI auQparupyor Ha
HOJIUKPHCTAIUINIECKOM cioe rpadura u Ha
¢ryopecuieHTHOM IKpaHe TOSIBIISIFOTCS KOJIbLIa

uHTepdepeHn. MexXIIOCKOCTHOE paccTosHUE B rpadure
paccuUMTBIBa€TCS, HMCXOAs W3  JauUaMerpa  KoJjiell |
YCKOPSIOIIETO ABMYKCHHUS AJIEKTPOHOB.

8. Iudpakuuss HA  mWeaHm  H
HeomnpeneaeHHoCTh | eiizeHOepra

[Tomyuenne  mudpakmmm  DpayHrodepa Ha  IIENH.
PaccMmoTpenue pe3ysbTaToB Kak ¢ TOYKH BOJIHOBOW TE€OPHH,
TaK U KOPITYCKYJIIPHOM.

IJKCIePUMEHT:

W3mepsieTcss IIIOTHOCTh PacHpeleeHUs] HWHTEHCUBHOCTU
ceeta mnpu audpakuuu ODpaynrodepa Ha menu. s
IOJTBEP>KJICHUS IPUHLIMIIA HeotpeaeneHHocTu [elizen0epra
pe3yabTaThl pacCMaTpPUBAIOTCS KaK C TOYKU 3PEHHS
BOJIHOBOW T€OPHUH , TAK U KOPIYCKYJISIPHOM.

9. Cxanupyronmit TyHHEJIbHBIN
MHUKPOCKOIT

HccnenoBaHre Ha HaHO YpPOBHE CTPYKTYpbl MOBEPXHOCTU
rpadwura.

IKCIEPHMEHT:

CkaHupYIOUIMHA TYHHEITBHBIH MUKPOCKON TIpEeIHAa3HAueH IS
MOJy4YeHHUs W300pakeHU MPOBOAALIMX IOBEPXHOCTEH ¢
aTOMHBIM  pa3pelieHHeM W HWCCIEAOBAaHUS  Pa3TUYHBIX
3pdexToB Ha MacmTabax TOpsAKa pa3Mmepa  aToma.
MHUKpPOCKOIT ~ TIO3BOJIIET  HWCCIEAOBAaTh ~ MHUKPO-  H
HaHOCTPYKTYpPY IOBEpPXHOCTEH, TMolydaTh HU300paKeHHe
OTIENBHBIX AaTOMOB WJIM MOJIEKYJl Ha TIIOBEPXHOCTH,
CO3/1aBaTh HAHOCTPYKTYpbl (B TOM YHCIE METOJOM
CaMOOpraHW3allii) W HCCIeNoBaTh WX, HCCIENOBATh
TYHHENbHBIM 3¢ (eKT, KBa3U4acTHIIBI M B3auMoOJIEiCTBHE
MEXY MOJICKYJIaMH.

JlaGoparopust mo ¢pusuxe "HobesieBckue s3xcnepuMenTsl', aya. Ne 124

10.| YuebHno-sxcnepumenTabpHas ycranobka PHYWE - Nobel Prize Crtpoenue aToma.

IOABECCHBIM MOHHUTOPOM.

"Dddext 3eemana ¢ MarHuTHOM cuctemoii B Tenekamepe CCJ-tuma"
BKJTIOYAs 3-3TaxHbIN 0azuc creraa tum. Chrome tools u koMmmbroTep C

11.| Yuebno-sxcnepumenTaibpHas ycranobka PHYWE - Nobel Prize BonHoBas onTuka.

"UnTeppepomerp Maiikenbcona" Bkimrouas 3-3TaxHbIi 0a3uc creHaa
turn. Chrome tools 1 KOMIBIOTEP C MOJIBECHHIM MOHUTOPOM.

12.| YuyeOno-skcnepumenTtanbHas ycraHoBka PHYWE - Nobel Prize MonexynspHas
"3akon borns-Mapuora" Bkitodast 3-3TaKHBIA 0a3UC CTEHIA THII. KUHETH4YEeCcKast
Chrome tools 1 KOMIBIOTEp C MOIBECHBIM MOHHUTOPOM. TEOpHsI BEIIECTBA.
13.| YueOno-skcnepumentanbHas ycranoBka PHYWE - Nobel Prize TemoBoe

"3axon m3nyuenus Credana - bonpiimMana ¢ ycunureneM" Bkitoyast 3- | U3MyUYCHHE.




STakHbIHN 0asuc creHaa tun. Chrome tools 1 KOMIIBIOTEp C MTOABECHBIM
MOHHUTOPOM.

14.| YueOno-skcnepumentanbaas ycranoBka PHYWE - Nobel Prize ®oTorddexT.
"[Tocrosiunas [Tnanka u poroaddext" Bratouas 3-3TaKHbIN 6a3uc
crenga tun. Chrome tools 1 KOMIIBIOTEP € MOABECHBIM MOHUTOPOM.

15.| YuebHo-skcnepumenTanbHas ycranoBka PHYWE - Nobel Prize Teopus
"XapakTepuCcTUUECKUE IMHIUH PEHTICHOBCKUX JIy4el B/3akoH Mo3/1, | COBpeMEHHOMH
yacrora Punbepra u ko3 dunueHt skpanupoBanus" Bkirodas 3- (bu3uKu aTOMOB U
3TaKHBIN 0a3zuc crenaa tun. Chrome tools U KOMITBIOTED C MIOABECHBIM | MOJIEKY.
MOHHUTOPOM.

16.| YuebHo-3KkcniepumenTanbHas ycraHoBka PHY WE - Nobel Prize DneKTpoANHAMUKA.
’DJIeMeHTapHbIN 3apsia U onbIT MuuinkeHa" BKIItouas 3-3TaKHbIN
0a3uc crerna tun. Chrome tools u KOMITBIOTED C TOABECHBIM
MOHUTOPOM.

17.| YueOno-skcnepumentanbpaas ycranoBka PHYWE - Nobel Prize Teopus
"DxcnepumenT Opanka-I'epia c HeOHOBOH TpyOKol" BKIIOYast 3- COBPEMEHHOM
TaxHbIi 6a3uc crenna tun. Chrome tools n komnbroTEp € (Gu3uKM aTOMOB U
MOJABECHBIM MOHUTOPOM. MOJIEKYJL.

18.| YuebHo-3kcniepumenTanbHas ycraHoBka PHY WE - Nobel Prize Pe3onancusie
"Pe3oHaHCHBII KOHTYp" BKJIIOYas 3-3TaxHbIA Oa3UC CTEH/A THIL. SIBJICHUSL.
Chrome tools 1 KOMIbIOTEP C MOJBECHBIM MOHUTOPOM.

19.| YueOHo-3kcnepumentanbHas ycraHoBka PHYWE - Nobel Prize Kopmyckymsipro —
" Mudpakius 251eKTpoHOB" BKIIOUas 3-3TaXKHBIN 0a3uc CTEHIA THII. BOJIHOBOM JTyalu3M
Chrome tools 1 KOMIBIOTEp C MOJIBECHBIM MOHUTOPOM. CBOWCTB BEILIECTB.

20.| YueOHo-skcnepumenTanbHas ycraHoBka PHYWE - Nobel Prize CootHomeHne
"Indpaxius Ha MIEJIU U HEOIpeieIeHHOCTh | elizenOepra" Bkitouas HEOIpeAeeHHOCTH.
3-sTaxkHblil 6azuc crenaa tun. Chrome tools u koMmbroTEp C
MI0JIBECHBIM MOHHUTOPOM.

21.| YueOHno-skcnepumenTtanbHas ycraHoBka PHYWE - Nobel Prize I'onorpadus.
"3anuch U MOCTpOEHUE rojorpaMM" BKIIHOYast 3-3TaKHbIN 0azuc
crenga tun. Chrome tools u KOMIIBIOTEP € MOABECHBIM MOHUTOPOM.

22.| YuebHo-3kcniepumenTanbHas ycranoBka PHYWE - Nobel Prize "Hano | TyHHenbHbII
kabuHet, CkaHUPYIOIUI TyHEIbHBII MUKpOCKON" BKIItOYast 3- 3 dexT.
STakHbIH 0a3zuc creHaa tun. Chrome tools 1 KOMIIBIOTEpP C MOABECHBIM
MOHHUTOPOM.

23.| YuebHo-skcnepumenTanbpHas ycranoBka PHYWE - Nobel Prize CTexII0BOJIOKOHHAS
"CTeKJI0BOJIOKOHHAS ONTHUKA" BKITIOYas 3-3TaXKHBIM 0a3UC CTEH/A THII. | ONTHKA.
Chrome tools 1 KoMIbIOTEP C MOJBECHBIM MOHUTOPOM.

Bonpocel 11 CaMOKOHTPOJIS.
Uro BriepBbIe OBLIIO MPOBEJEHO C MTOMOIIIBIO0 HHTEphepomeTpa Maiikenbcona?
Ha puc. 1 wuzoOpaxeHbl TeopeTHdeckas KpHBas paclpeleseHUs] SHEPruu HM3IydeHUs

1.
2.

abCOIIOTHO ~ YEpHOTO

Tela TMpH HEKOTOpoH Temmeparype (KpuBas

1) u mnomy4yeHHas

SKCIIEPUMEHTAIBHO KPUBAas [l U3YyYEHHs] HEKOTOPOIO TeJla, HarpeToro A0 TOW K€ TeMIEepaTypsl
(kpuBas 2). [ToueMy MOXKHO yTBEpP>KIaTh, YTO IKCIIEPUMEHTAIbHAsI KpUBas omuoouHa?
OCBCH.[EUI moo4YcpecaHoO (I)OTOKaTOI[ ABYMs pa3HbIMU MOHOXPOMATHYCCKUMHU HCTOYHHUKAMU,

3.

HaxOJAIIUMHKCS Ha OJWHAKOBOM PACCTOSHUU OT Karoja, MOJYyYdiu ABe 3aBUCUMOCTH (1 u 2)
($OTOTOKA OT HAMpPsDKEHUS MEXAYy KarogoM U aHonoM. OOBSCHUTE B 4YEeM OTIWYHE ITUX
HCTOYHHUKOB.



4. [Ipeanonaras, uro B onbite ®panka u ['epria BakyymHas TpyOKa HaroJHEHa HE Mapamu
pTYTH, a pa3psDKEHHBIM AaTOMAapHBIM BOAOPOIOM, OIpPENCIUTE -  4Yepe3 KaKue HHTEpBajbl
YCKOPSIOIIEro MOTEHIMala ® BO3HUKHYT MAaKCHUMyMbl Ha rpauke 3aBUCUMOCTU CHUJIbI aHOIHOTO
TOKa OT YCKOPSIOILIET0 OTEHIMAA.

5. Ecnmu omeir ®panka — ['epra sBWICS OJHUM M3 CaMbIX PaHHUX HEIMOCPEICTBEHHBIX
JI0Ka3aTeNIbCTB KBAHTOBAHUS SHEPTUH, TO UTO JT0Ka3biBaeT dhdekT 3eemana?
6. Kanenpka macia maccoit 3,3%107'° kr BHCHT HENOIBHXHO MEXIy JABYMsI OOJBITUMU

TOPU30HTAIBHBIMH TUIACTUHAMY, HAXOMAIIUMUCS Ha PAcCTOSHUU | CM Apyr OT Japyra, mpu
Pa3HOCTH MOTEHIUAIOB Mexay TuiacTuHaMu 340 B. CKoBbKO N30BITOYHBIX AJIEKTPOHOB HMEETCS Ha
9TOM Kare?

7. B ombite [leBuccona u xepmepa, oOHapyXHMBIIMX AU(PPAKIUOHHYIO KapTHHY IIpU
OTPaXCHHUU ITyYKa 3JIEKTPOHOB OT €CTECTBEHHOW MUPPAKIIMOHHON PEIIeTKH — MOHOKPHCTAJUIA
HUKeNIs, 0Ka3aJloch, YTO B HANPABIEHHHU, COCTaBIsIOMEM yroa o=55" ¢ HanpaBnenneM nagarommx
JJIEKTPOHOB, HAOIIOAACTCS MAaKCUMYM OTPaKEHHUS YETBEPTOrO IMOPSAKA TPH KHHETHYCCKON
sHepruu 3iekTpoHoB 180 5B. Ompenenute paccTosHue MEXIY KpUCTaIorpadguuecKkuMu
TJIOCKOCTSIMU HUKEJTSL.

8. JimHa BOJHBI, W3ay4aeMoit atomMoM (oToHa coctasiser 0,6 MxM. [TpuHUMas BpeMs )KU3HU
BO30YK/IeHHOro coctosiHua 10 ¢, ompemenuTe OTHONIEHHE €CTECTBEHHOH  IIMPUHBI
HHEPreTUYECKOTO YPOBHS, HA KOTOPOM ObLIT BO30YXKJICH 3JICKTPOH, K JHEPTUH, U3ITyUYCHHOH aTOMOM.

6 OoOpa3oBare/ibHbIE TEXHOJOTHH

(Paszoen mooicem dblmeb npedcmasiien Kaxk 8 mekcmogou gpopme, max u 6 maoauye)
Hanpumep:

Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI

Ne (HaummeHoBaHue Buabi Y4eOHBIX
. O0pa3oBaTebHbIe TEXHOJIOTHH
n/n |pasagena 3aHATHH
1. |Bce pazoensi Jlabopamopnas Ilonyuenue Odonycka xk nabopamopHou pabome,
paboma 8bINONIHEHUE U OPOpMIeHUe Omyemd.

7. OuneHouyHble cpeacTBa (MaTepHajbl) s TEKYIIero KOHTPOJsI yCIeBaeMOCTH,
MPOMEXYTOYHOI aTTeCTAMH 00Y4AIOUMIUXCS N0 JUCHHUILTHHE (M00Y/110)
KOHTPOJIBHBIE BOITPOCBHI K TEOPETUYECKOU YACTU

Nel

1. latb onpenenenue BIeHUS HHTEpGEPEHIIUN CBETA.

2. Kakuie HICTOYHUKH CUMTAIOTCS KOrepeHTHhIMU? Kak uX moinyyuTs?

3. O0bsicHUTH TPUHLIMI Pab0THI HHTEp(DepomeTpa MalikenbcoHa.

4. BeiBecTH (opMyIBl Ul YCIOBUH 00pa3oBaHUsT HMHTEP(EPEHLIMOHHBIX MAaKCUMYMOB U
MHUHUMYMOB HHTEHCHUBHOCTH.

5. OOBsICHUTH MEXaHU3M 00pa30BaHUs MOJIOC U KoJel. [’ 1e OHU JTOKanu30BaHbI?

6. Kak BBIIAIAT HOBEPXHOCTH PaBHBIX (a3 JIsl IBYX TOUEUHBIX HCTOUHUKOB?

7. I'ne Ha mpakTUKE UCIIONb3YeTCs HHTePPEepEHIIHS MIEKTPOMArHUTHBIX BOJIH paJrorana3oHa?
KOHTPOJILHBIE BOITPOCHI K DKCITEPUMEHTAJIBHOM YACTU

1. YTto HY>HO c/ienaTh, €CIM KOJblia MMEIOT HeNpaBMIbHYIO (hopMmy.

2. CoOTBETCTBYET JIM MOJIyYEHHAs JJIMHA [[BETY U3TyUYCHUSI UCTOYHUKA?

OTBET MOSICHUTb.

Ne2.

1. OT 4ero 3aBUCHUT U3JlydyaeMas TEJIOM 3JIEKTPOMArHUTHAsL SHEPTus?

2. Kakoe Teno Ha3bIBatOT aOCOTIOTHO YEPHBIM?

3. B uém coctout 3akon Kupxroda mis nzmydenns?



4. Yto onpenensier hopmyna [Tnanka?

5. Cpopmynuposats 3akoH Credana — boipiimana.

Ne 3.

1. B uem 3akmrouaercs sBineHue Gorodpdexra? (BHEUIHUNA U BHYTPEHHHI)?

2. Kak o0bscHsiercs sBiieHre Gportorddexra ¢ KBAaHTOBOW TOYKHU 3pEHUs?

3. Yto B poroaddekre He cMoriia OOBSICHUTH BOJTHOBAS TEOpUs cBeTa?

4. Yto Takoe (OTOHBI M KAKOBHI X CBOWCTBA?

5. OxapakrepusyiTe Gpu3nuecKoe cojepKaHne ypaBHeHUsI DHHINTeHA 1715

dboTodrddekra.

6. Ilepeuncnute OCHOBHBIE 3aKOHOMEPHOCTH BHEIIHETO (poTorhdexTa u

OOBSICHUTE UX C TOYKHU 3PEHUS KBAHTOBBIX IPEACTaBIECHUI O CBETE.

7. Yto Takoe «kpacHas rpanuna» gotordpdexra? [louemy ee Hanuyre He MOTIIa

OOBSICHUTh BOJIHOBAs TeOpus cBera’?

8. Uto Takoe 3a7epuBaromiee (3amnuparoiiee) HanpsokeHue npu porodrdpdexre?

Kak 1 nouemy OHO 3aBUCHUT OT YacTOTHI cBeTa?

9. Yto Takoe ¢poroTok HackimeHus? Kak u moyeMy OH 3aBUCHT OT CBETOBOTO

noroxa?

10. Yro Takoe BoibTamIepHas xapakrepuctuka Gorodddexra? OOnsicHuTe ee

O0COOEHHOCTH.

11. Yro takoe poTtornemenT? KakoBbI €ro OCHOBHBIE XapaKTEPUCTUKH?

Ne 4.

1. [Jarp oObsicHeHHe pe3ynbTaToB oOImbiTa Pesepdopaa m 00OCHOBATH HEBO3MOKHOCTH HX
KJIACCHUYECKON MHTEpIpeTaLiy.

2. CdopmynuposaTs noctyaaTsl bopa.

3. OOBACHUTH OCHOBHBIE TMOJIOKEHUS TNIAHETapHOI Mozienu aToMa bopa 1 ee HeZJOCTaTKH.

4. Cxema »DHepreTMyecKux YpoBHeM aroma B Mojaenu bopa u ee MNOATBEpXKICHUE
CHEKTPOCKONNYECKMMH JaHHBIMU.

5. OmnbiT @panka-I'epra 1 KBaHTOBAsI UHTEPIPETALUS €T0 PE3YJIbTATOB.

Ne S.

1. Kakue BubI CBSI3U CYIIECTBYIOT B CJIOKHBIX aToMax? B ueM ux paznuune?

2. Kakum o0pa3om u Ui 4ero BBOJUTCS MOHATHE TepMa aToMa? UTo oHO

o3Hayvaer?

3. ¥V HEKOTOpOro aroma 3Ha4y€HUE PEe3yJIbTHPYIOIIEr0 KBAHTOBOTO YUCIA S CIMHOBOIO MOMEHTA
paBHoO 2. [Ipu 3TOM 3HaYeHHE KBAaHTOBOTO uncia L

Pe3yIbTUPYIOLIET0 OpOUTAIBLHOIO MOMEHTa paBHO 3. Hamucars Bce BO3MOXKHBIE TEPMBI.

4. KakoB ¢u3nyeckuil cMbICH «mpaBuil oTroopa»? Bo3moxken nu B npuHune nepexoq ¢ AL=27?

5. KakoBa cBsI3b MarHUTHOTO MOMEHTA C MEXaHUUECKUM MOMEHTOM KOJINYECTBA

JNBUKEHNs aroMa? YTo Ha3bIBaeTCsd TMPOMATHUTHBIM OTHOIIEHUEM?

6. [Tomyuure Beipaxkenue (2.4) mist MmaraeTona bopa.

7. IlpuBenuTe COOTHOIIEHHMSI MEXAY IOJHBIM MAarHUTHBIM MOMEHTOM aToMa |l ¥ TOJHBIM
MEXaHUYECKUM MOMEHTOM — MJ

Uro Takoe daxro Jlanmge?

8. Uro HazbiBaeTcs nmpocThIM 3P dexTom 3eemana. Kak ero oObscHsAET KilaccMYecKasi 3JIeKTPOHHAs
teopus Jlopenua?

9. Ilpocroii u cnoxxHbIi 3P PekT 3eemMana ¢ TOUKH 3pEHUST KBAHTOBOW TEOPHH.

10. C moMomipio quarpaMM O0OBbSICHUTE TIOJTy9aeMble C TIOMOIIBIO

yueOHOI YCTaHOBKM CIEKTPOrpaMMbl JMHUU PTyTH 579,066 HM B OTCYTCTBHE MOJSI U TpHU
MPUIIOKEHUN MarHUTHOTO MOJIS.

11. C momomipto quarpaMm 00bSICHUTE MOTydaeMble ¢ TIOMOIIBIO

y4eOHOW YCTaHOBKH CIIEKTPOTPAMMBI 3e€JI€HON JUHUU pTyTH 546,074 HM B OTCYTCTBHE TIOJIA U TIPH
IIPUJIO)KEHUH MarHUTHOTO TIOJISL.



Ne 6.

1.Cdopmynupyiite 3akoH CTokca.

2.Kak paccuutath cuily, ICHCTBYIOLIYI0 Ha 3apsSOKEHHYIO 4YacTHUIy B JJIEKTPUYECKOM IOJIE
KOHJIeHcaTopa?

3.B uem cocTout onbIT MuiuinkeHa?

4.ChopMynupyiiTe 3aKOH AUCKPETHOCTH 3apsija.

Ne 7.

Uro Ha3biBaeTcs qudpakiueii?

Chopmynupyiite runoresy e bpoits

Uto Ha3pIBaeTCs JJIMHOM BOJIHBI Je bpoitnsa?

BriBenute popmyiny bparra-Bynsda.

. Onumure onbIT 3Buccona u Jxepmepa.

Ne 8.

1. KakoBo yHMBepcanbHOE COOTHOLIEHME MEXAYy TPYyNIoBoil U (a30BOM CKOPOCTSIMM BOJH JI€
bpoiina?

2. Yemy paBHHI (ha3oBasi ¥ rpynmoBasi CKOpocT GpoToHa?

3. YeM OTIMYAIOTCS OMUCAHUS KIIACCUYECKUX YaCTUIl U MUKPOYACTHIL?

4. OnuumTe MbICIIEHHBIN onbIT ['elizendepra.

5. 3anummre COOTHOLIECHHE HEOMpeAeIeHHOCTE! sl KOOPAWHATHI U UMITYJibca U chopmyaupyiiTe
ero.

6. Onumure qudpakipo GOTOHOB HA MIENH C BOJTHOBOW U KOPITYCKYJISIPHON TOYEK 3pEHUSI.

7. 3anuIInTe COOTHOIIEHNE HEOTIPEAEICHHOCTU MEKy SHEPTUEH U BpEMEHEM.

8. Kak ucxoas U3 COOTHOIIECHUSI HEONPEIEIEHHOCTH OOBSICHUTh HAIMUNE €CTECTBEHHOW LIUPHUHBI
CHEKTPAJIbHBIX JTUHUMN?

Ne 9,

1. Ha yeM OCHOBBIBaeTCSl METOJ CKaHUPYIOIIEH TYHHEIbHON MUKPOCKOIHH?

2. Kaxossl o01m1me snemenTsl Bcex CTM?

3. Cxonbko cymiectByeT pesxkumoB 3anucu CTM-u3ob6paxenuit? B uem nx

paznuuus’?

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

TpeboBanus npeabsaBisatorcs K CTM-30H1y?

I N

8 Cucrema oneHUBaHMA IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUSs
Kpurepum oueHHBaHMS OTBETA HA JK3aMeHe

baJuibl Kpurtepun BoicTaBjieHusi 02J1710B

CryzneHT riyOOKO MOHMMAeT MPOWJEHHBIM Marepuall, OTBEYaeT YEeTKO HU
BCECTOPOHHE, YMEET OIICHMBaTh (aKThl, CAMOCTOATENBHO pacCyXIaer,
50 OTJIMYAETCS CHOCOOHOCTHIO OOOCHOBBIBaTh BBIBOABI U PA3bACHATH HX B
JOTMYECKOW  mocienoBarenbHOCTH.  OTBEwaeT Ha  BCE  BOIIPOCHI
9K3aMEHAIlMOHHOI 0 OmieTa U JOMOJHUTEIbHbIE BOIPOCHI.

CryzneHT riyOOKO MOHMMAeT TPOWJIEHHBIM Marepuall, OTBEYaeT YEeTKO HU
BCECTOPOHHE, YMEET OIICHMBaTh (aKThl, CAMOCTOATENBHO pacCyXIaer,
OTJIMYAETCS CHOCOOHOCTHIO OOOCHOBBIBaTh BBIBOABI U PA3bACHATH HUX B

45 JIOTUYECKOW  mocieaoBarenbHOCTH.  OTBeyaeT Ha  BCE  BOIPOCHI
HK3aMEHALIMOHHOTO OuijieTa M JOMOJHUTEIbHBIE BOIPOCHI, HO JOIMYyCKaeT
OTACIIbHBIC HCTOYHOCTH.
CryneHT ryOOKO TOHMMAeT MPOWJACHHBIM Marepuaj, OTBEYAaeT YETKO |
40 BCECTOPOHHE, yMEET OIEHUBaTh (aKThl, CAMOCTOSTEIBHO pacCykKIaerT,

OTJINYAETCS CIOCOOHOCTHIO OOOCHOBBLIBATH BBIBOJIbBI M PA3bACHATH HX B
JIOTMYSCKOM IMOCJICA0OBATCIbHOCTH. OrBeuaeT Ha BCC BOITPOCHI




OK3aMCHAIITUOHHOT'O ounera u AOMNOJHUTCIIBHBIC BOIIPOCHI, HO OOITYCKACT
OIIMOKH M HETOYHOCTH O6IHCFO XapaxkTepa

CTyneHT XOpoIlO IIOHMMaeT IpPOWJIEHHBIH Marepual, HO HE MOXET
TEOPETUYECKH OOOCHOBaTh HEKOTOpbIE BbIBOABI. OTBEYaeT Ha BCE BOINPOCH
HK3aMEHAIIMOHHOTO OWJIeTa M JIOTIOJIHUTENbHBIE BOMIPOCHI, HO JOITyCKaeT
OLIMOKM M HETOYHOCTH OOLIEro XxapakTepa.

35

CTYILCHT OTBCYACT B OCHOBHOM IPAaBUJIbHO, HO OTBET HEC ABJIACTCA ITOJIHBIM. B
30 OTBC€TaX Ha AOIIOJHHUTCIBHBIC BOIIPOCHI YTOUHAIOHICIO XapaKTEpa HMCHOTCA
HCAOCTAaTKHM 1 HCTOYHOCTH.

CryneHT oTBE€4aeT B OCHOBHOM IIPABWJIBHO, HO OTBET HE SIBJISETCS IOJIHBIM.
25 Ha nonosiHMTENBHBIE BOIPOCHl YTOUYHSAIOLIETO XapakTepa IIPaBUIIbHBIX
OTBETOB HET.

OtBeT CTyA€HTa YaCTU4YHO HpaBHHBHBIﬁ. Ha AOIIOJIHHUTCIBHBIC BOIIPOCHI

20 YTOYHSIONIETO XapakTepa OTBEThl HE SBJSIOTCS TOJHBIMH, HMEIOTCS
HETOYHOCTH.
CryneHT uMeeT o0liee npeacTaBieHue o0 TeMe. [I0JHBIX U JIOTHYECKH BEPHBIX
15-10 OTBETOB Ha BOMPOCHI PK3aMEHAIMOHHOrO Ouiieta HeT. Ha momonHuTENbHBIE

BOIIPOCHI CTYACHT AACT YaCTHYHO IMTPABUJIbHBIC OTBCTHI.

CTYI[CHT HMECT YaCTHUYHOC MPEACTABIICHHUEC O TCMC. HpaBI/IJ'II)HBIX OTBCTOB Ha

5-9
BOIIPOCHI ouiera u JOINOJHUTCIIbHBIC BOIIPOCHI HCT.

0 OTBeTa Ha BOIIPOCHI OMJIeTa HET.

OneHuBaHUE  YCIEIIHOCTU JESITEIbHOCTH CTYJIEHTOB [0 JAUCHUIUIMHE «IKcnepumenmol
Hobenesckux naypeamog» npoBOIUTCS C TPUMEHEHNEM OaITbHO-PEHTHHTOBOM CHCTEMBI. baiibHO-
PEUTHHIOBasi CUCTEMa OCHOBBIBACTCS Ha MHTETPAJIbHOM OIEHKE pe3yJbTaTOB BCEX BUAOB yueOHOU
JesITeTbHOCTH CTYCHTA 32 BECh IEPHOJ OOYUICHHUS M YUUTHIBACT:

- CocraBieHre OOpPHOro KOHCIEKTa M0 TeMe J1JabopaTOpHOU padoThI

- [ToaroToBKY K 3aHSTHIO, BHIITOJIHEHHE JJOMAIITHETO 3a/1aHUS

- AKTHBHYIO paboTy Ha 3aHATUU

— Brimonnenue mabopatopHoil paboTh

— HroroByto arrectanuio (3K3aMeH).

C aT0i1 enpio pa3paboTaHa TEXHOJIOTHUYECKAs KapTa, B KOTOPOU JIETaIbHO OMUCHIBAETCS CTPYKTYpa
OLIEHUBaHMS.

Ecnu cTyneHT He moceTw 3aHsTHe 0aUTbl eMy HE HAYHCIISTIOTCS.

HtoroBass oOIeHKa 3a OJK3aMEH IO JUCHMIUIMHE  BBICTABISETCS C YYE€TOM TEKYyIero u
MIPOMEKYTOYHOTO KOHTPOJISI B COOTBETCTBHUH CO CIEAYIOIIEH IIKAJION:

52-70 6am10B — «yIOBIETBOPUTEIHHOY;

71-85 6ansioB — «XOPOIIIOY;

86-100 6ayI0B — «OTIMYHOM.

Paboueit mporpamMMoii mperycMOTPEHO BBHIIOJHEHHUE CTYAEHTaMH KOHTPOJIbHON pabOTHI.

9 YuyeOHO-MeTOAUYECKOEe U MH(OPMAIMOHHOE o0ecreyeHue QU CIUIIIUHbI
9.1. OcHoBHas JUTEpaTypa

Aizennion, A.E. ®usuka: yueOHMK W HpakTHKyMm aisi By30B/ A. E. AlizeHuoH. — Mocksa :
WznarensctBo FOpaiit, 2025. — 335 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-00487-8.
— Tekct : oanextponHsid // OOpa3oBarenbHas 1uiatrgopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/489456.

PaukoB, M. 10. Hctopus Hayku W TexXHUKH : yuyeOHWK 1y By3oB/ M. 0. PaukoB. — 3-e¢ u3n.,

ucnp. u jgon. — Mocksa : U3narensctBo HOpaiit, 2025. — 297 c. — (Beicmiee oOpazoBanue). —
ISBN 978-5-534-15022-3. — Tekct : snektpoHHbI // OOpa3oBatenbHas tuiargopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/496221.



https://urait.ru/bcode/489456
https://urait.ru/bcode/496221

9.2. lonotHUTEIbHAS JIUTEPATypa

Kpapuenko, H. HO. ®usuka : yueOHuK u mpaktukyMm s By30B / H. 1O. KpaBuenko. — Mockga :
WzparensctBo HOpaiit, 2025. — 300 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-01027-5.
— Tekct : nanextponnsld // OOpa3oBarenbHas 1uiatrgopma HOpaiit [caiit]. — URL:

https://urait.ru/bcode/488428.

Wneun, B. A. Hcropuss m meromosioruss (GU3MKU : y4eOHHMK st maructpatypbl / B. A. UnbuH,
B. B. KynpsBues. — 2-e uza., mepepad. u gomn. — Mocksa : WznarensctBo HOpaiit, 2025. —
579 c. — (Maructp). — ISBN 978-5-9916-3063-4. — Texkcr : amektpoHHbIN // OOpazoBarenbHas
mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/508142.

9.2 Ilepuoguyeckasi JUTEPaTypa
He npexycmotpeno

9.4. [IporpaMmmHoOe obecnieyenune
OnepanuoHHbIe CHCTEMBI

o Anvm Jlunykc: poccuiickas orepanMoHHas cucteMa, 00ecreurnBaronias BHICOKUN ypOBEHb
0€30MMaCHOCTH U COOTBETCTBUE HAIIMOHAIBHBIM CTaHIAPTaM.

e PEJ[ OC: oteuecTBeHHas pa3pabOTKa, OPUCHTUPOBAHHAS HA UCIIOIH30BAHUE B
rOCy/IapCTBEHHBIX YUPEKACHUIX U 00pa30BaTEIbHBIX OPraHU3aLUAX.

o Acmpa Jlunyxc: cuctema ¢ MOBBIIIEHHBIMU TPeOOBaHHUAMH K 0€30M1aCHOCTH, aKTUBHO
MPUMEHsIEMasi B Pa3JIMYHBIX CEKTOPAaX, BKIIFOYast 00pa3oBaHue.

e OC POCA XPOM: oniepaniioHHasi CHCTeMa IIpeIHa3HaYeHa JUIsl OCHAIICHUS Pab0vnX MeCT
MoJIb30BaTesel 0e3 crenualbHbIX TPeOOBaHHH M0 HHPOPMAITMOHHON 0€30MacHOCTH.

OducHbie nakerbl

o  MouOguc: poccuiickuit OQPUCHBIN MaKeT, BKIIOYAIOIMINN TEKCTOBBIM PEAaKTOP, TAOTHMYHBIN
MIPOLIECCOpP U IPYTHE MHCTPYMEHTHI JUIsl paObOThI C TOKYMEHTaMH.

o P7-Oc¢uc: enie oAHO OTEUECTBEHHOE PEILICHUE, MOIEPKUBAIOIIEe PadOTy C TEKCTaMH,
TaOJIUIIaMU U TIPE3EHTAIIMAMH, TOJTHOCThIO coBMecTuMoe ¢ popmaramu Microsoft Office.

Antusupycaoe I10

e Kaspersky Lab: onuH 13 BeIylMX MUPOBBIX MPOU3BOAUTENEH aHTUBHUpYCHOTO [10, mmpoko
HCIIOJIb3YEMBI B 00pa30BaTeIIbHBIX yUpekIeHus X Poccun.

o Dr.Web: Haie:xHOE aHTUBUPYCHOE PEIICHUE ¢ MHOTOJICTHEH UCTOPHEH NCIIOJIb30BAHUS B
y4eOHBIX 3aBEJICHUSIX.

Buneoxondepennun u konadopanust

o Cgepym: oTedecTBeHHas maatdopma s BUACOKOHGEPEHIIUN U COBMECTHOM paboThI,
CO3J/TaHHAS CIIEIUAITBHO JIJIST 00pa30BaTEIbHBIX HYXI.

o  Aunoexc.Tenemocm: cepBuc oT SHAEKCA, 00ECTIEUNBAIOIINNA HAJIEKHYIO BUEOCBSI3h U
yI0OHBIE HHCTPYMEHTHI JIJIsl OHJIAH-00ydeHHUSI.

o TrueConf: poccuiickoe peuieHue sl BUACOKOH(GEPEHIINH, TOICPKUBAIOIIEE BEICOKOE
Ka4eCTBO CBSI3U M MIUPOKHE (DYHKIIMOHALHBIC BO3MOKHOCTH.

o MTC Jlunk: nenaeT KOMMYHHUKAITUIO CO CTYJIEHTaMHU U COTPYAHUKAMH OBICTpEe,
pe3yJbTaTUBHEE U BBITOJIHEE; TO3BOJISAET 3PPEKTUBHO PEIIUTH BCE 3a]]a4i By3a MO OHJIAMH-
KOMMYHHKAITHSIM.

CYB/J (Cucremsbl ynpaBjieHHs 06a3aMH JAHHBIX)

e Postgres Pro: oreuectBeHHas Bepcus PostgreSQL, agantupoBanHast 1y1sl UCIIOJIb30BAHMS B
Poccun u akTHBHO NprUMeHsieMasi B 00pa30BaTeNbHbIX YUPEKICHUSIX.

e Peo basa Jlannvix: pOCCUIMCKAsi CHCTEMA yIPaBJICHHS 0a3aMy JaHHBIX, OCHOBaHHAs Ha
Firebird u ob6ecnieunBaromas BRICOKYIO HaJIeKHOCTh M MPOU3BOIUTEILHOCTD.

e YDB (panee Yandex Database): macmitabupyemas 6a3a JaHHBIX OT SIHACKCA, TTOIXO0ISIIAs
JUTSL pa3IMYHBIX 337a4, BKIIoUas 00pa3oBaTelbHBIC.


https://urait.ru/bcode/488428
https://urait.ru/bcode/508142

Oo61auHOe XpaHWJIHIIEe

Anoexc.[uck: oTedecTBEHHOE 00JIaYHOE XPaHWIUIIE, [Tpesiaraiiee y1o0HbIi T0CTyI K
(aiiinam 1 UHTErpaluio ¢ IpyruMH cepBucamu Suaekca.

Ob6aaxo Mail.ru: eme 0gHO MOMYJSIPHOE POCCUICKOE PELICHHE JIIsl XpaHeHUs U 0OMeHa
(aiimamMu, akKTHBHO HCIIOJIB3yeMOE B 00pPa30BaHUH.

MouiOguc Xpanunuwe: 9actb opucHoro makera MoitOduc, odecrieunBarorias 6e30macHoe
XpaHEHHE U COBMECTHYIO paboTy ¢ TOKYMEHTaMHU.

Cucrema ynpasjeHusi 00yuyeHueM

IInamghopma Teachbase: cuctema TUCTAaHIIMOHHOTO OOyUYEHUSI, KOTOPasl MPETHA3HAUCHA
JUISL aBTOMATH3aI[UH POILIECCOB O0YUEHUS 32 CUET CBOEBPEMEHHOTO 00yueHus eé
M0JIb30BaTEIEH U BO3MOKHOCTH OMEPATUBHOTIO KOHTPOJIS 32 MOJATOTOBKOU U
MEePENoAroTOBKOM MOJIb30BaTEIECH.

iSpring Learn: LMS ¢ NOJAHBIM LUKIOM O0yUYECHHUS.

GetCourse: nnatdopma Jisl OHIAMH-IIKOJIBI, AT BO3MOXHOCTh CO3/1aBaTh TPEHHUHIH,
BecTH 0azy.

Stepik: poccuiickas oOpa3oBaTenbHas mIaTGopMa U KOHCTPYKTOP OECIUIATHBIX M IJIATHBIX
OTKPBITBIX OHJIAaHH-KYPCOB U YPOKOB.

CucreMbl ynpaB/ieHUsi IPOEKTAMH U COBMECTHOM padoThI

Anoexc. Tpekep: poccuiickas cuctema Ui yIpaBleHus 3aJjauaMy U IPOEKTaMH,
MHTErpUPOBaHHAs C IPYTUMH cepBUcaMu SHekca.

Cghepa: nnatdopma 11 yIpaBiIeHHsI IPOSKTAMH U 33a4aMH, IIUPOKO UCIOIb3yeMas B
POCCHUHCKHMX KOMIAHMIX U 00pa30BaTEIbHBIX YUPEKICHUSIX.

Tpexep P7-Oguc: yactb opucHoro nakera P7-Oduc, npeiararomniasi HHCTPYMEHTBI JUIs
COBMECTHOM paOOThI U YIIPABJICHHS TIPOSKTaAMHU.

TeamStorm: nnatdhopma aJisl yIpaBJICHUS KOMaHIaMHu U TIPOlieccaMu pa3padOTKH.

DopMbI U ONIPOCHI

Anoexc. Dopmbi: pOCCUHCKUI CEPBUC I CO3/1aHUS OIIPOCOB M aHKET, Mpe lararoInii
yA00OHBIE HHCTPYMEHTHI /17151 cOOpa U aHalIn3a JaHHbIX.

Cepsucer om 1C: Ynpasnenue: cienuanan3upoBaHHbIE PEIIEHU IS CO3/IaHUS U aHAIN3a
OTIPOCOB U aHKET, UCII0JIb3YEMbIE B POCCUHCKUX OpraHU3aIHsIX.

Testograf: cepBUC Ul CO3/1aHUS OIIPOCOB, AHKET U TECTOB AJISl KIIMEHTOB U COTPYIHUKOB.
OH npenocranisieT HAOOp MHCTPYMEHTOB JIUIsl CO3AaHUS M aHAJINM3a ONIPOCOB, a TAKXKe JUIs
YIpaBJI€HUs pe3yIbTaTaMU U OTYETAMH.

Univer Online. Aukemupoeanue: ipeHa3HauEH i cOOpa U MPEI0CTABICHUS PYKOBOJICTBY
BYy3a aKTyaJIbHOM MH(pOpPMAaLIMU O KauecTBE 00pa30oBaTeIbHOIo Mpoliecca

IMporpammel pJ1s padorsl ¢ PDF-1oxkymenTamu

PDF Commander: poccuiickoe pemenue ajist padbotsl ¢ PDF-daiinamu, nmpennararoriee
IIMPOKHUNA (PYHKIIMOHAT JUTS CO3AaHUs, PEIAKTUPOBAHUS U IPOCMOTPA TOKYMEHTOB.
MotiOguc Cmanoapmusiii. /Jokymenmsi: 9acTh opucHoro nakera MoiiOduc, BkiItouarommas
UHCTpYMEHTHI A1 paboTsl ¢ PDF-nokymentamu.

Master PDF: MEHOTOQYHKIIMOHAIBHBIN U MPOCTOI B UCTIOIB30BAaHUH PEAAKTOP (ailyioB B
¢dopmare PDF.

Content Al (ABBYY): MHOTOGYHKIIMOHAJIBHBIN pelakTop AJs pelieHus Joobix 3a1au ¢ PDF
1 OyMaXHBIMHU JIOKYMEHTaMH.

ITouToBBIE KJIHEHTHI

KpunmoAPM I'OCT 3: yHuBepcalbHOE MPUIIOKEHUE IS paOOTHI C AIEKTPOHHBIMU
JOKYMEHTaMH CO BCTPOSHHBIM MOYTOBBIM KJIMEHTOM, ITO3BOJISIONINM O€3011acHO
oOMeHmBaThCs (aitnamu.

P7-O¢huc. Opeanaiizep: npeaHazHaueH AJis yIPaBICHUS TOYTOH, 1ETOBBIM PACIIICAHUEM,
pa6OTbI C KOHTAaKTaMU U MJIaHUPOBAHUSA 3a1ad.



e RuPost Desktop: npenocTaBisieT OIHBIH HAOOP HHCTPYMEHTOB JUIS OpPraHU3aI|H Ballen
paboueii )xu3Hu. DTO BKIIOYAET B ce0s yIIpaBlieHHE MTOYTON, KaJIEHAAPSIMH, KOHTAaKTaMH,
3aJjauaMM U JaXke MaHelb ObICTPBIX KHOIOK JUIs y100CTBa.

CrnpaBouHno-npaBoBas cucreMa «Koncynbrantllintocy, Bepcust « dxcnepr»
«AHntumnaruar.BY3»

9.5. IlpodeccuonanbHble 0a3bl JAHHBIX W HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI
COBpPeMEeHHBbIX HHPOPMAIIMOHHBIX TEXHOJIOT Uil

1) Hentp auctanmmonnoro oopazoanus (L[J10) CaxI'V http://cdo.sakhgu.ru/

2) OdunmanbHbII calrt CaxanuHCcKoro rOCyJIapCTBEHHOIO YHHUBEPCUTETA.
http://www.sakhgu.ru/

3) ONEeKTPOIHEPreTUUECKUN WNudpopmannoHHbIHI Hentp
http://www.electrocentr.info/down/

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

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

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

7) Enunoe OKHO JOCTYTIa K UH(POPMAIMOHHBIM pecypcam:
http://window.edu.ru/resource/771/40771

8) DNEeKTPOTEXHUYECKas

o6ubnmoreka http://www.electrolibrary.info/bestbooks/elsnabgeniye.htm

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

10) Caiit myst anmekTpukoB: http:// www.elektrikline.ru/biblioteka.html

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

12)  Kuura®ona; OOO «lentp nudbpoBoit auctpudbymum»; http://www.knigafund.ru; OOO
«UenTp uudporoit guctpudbronum» Jlorosop Ne985/11-JIB-25015.

13)  DnexrtpoHHas Oubnmorexa nucceprauuii; Poccuiickas rocygapcTBeHHass OUOIMOTEKa;
http://www.rsl.ru; ®I'BY «Poccuiickas rocynapcrBennas oudnuoreka» Joroop Ne 095/04/0173 ot
22.06.2015 1.

14)  VYuuBepcuteTckas 6ubanoreka ONLINE; 000 «Hekc-Menuay (RU);
http://www.biblioclub.ru ; OOO «HexcMenua» JJoroBop Ne 132-06/15 ot 23.06.2015.

15) DBbC WMzpatensctBa «Jlaub»; OO0 «Jlanb-Tpena»; www.e.lanbook.com; becrmaTHbrit
0eccpoYHbIi KOHTEHT

16)  Polpred.com; OOO «ITOJIIPEICnpaBounuku» ; http://polpred.com/; OOO «ITOJITPE/]
CrnpaBouHukn» becrnaTHbIil KOHTEHT.

17)  IPRbooks; OOO «Ai# [1u Dp Menuay; http://www.iprbookshop.ru/.

10 OOecneyenune 00pa3oBaTeJbLHOI0 NMPOLECCA NJISA JHUL ¢ OTPAHUYCHHBIMH BO3MOKHOCTAMU
310POBbSI H HHBAJIWI0B

(/lannwiii noopazoen ekaouaemcs 0653amenvHo)

VY4yeOHble U y4eOHO-METOAMYECKHE MaTepHalibl Al CaMOCTOATENbHON paboThl 00ydaromuxcs u3
Yyclia UHBAJUAOB U JIMI] C OTPaHMYEHHBIMU BO3MOKHOCTSIMHU 3710poBbs (OB3) mpenocrapinstorcs B
dbopMax, aTanTUPOBAHHBIX K OTPAHUYESHHSIM HX 37J0POBBS 1 BOCIIPHUATHS HH(DOPMALIUHU:

JInst caenbIX B cIIaboBUASATITNX

- obecrieuynBaeTCs MHIMBUyalbHOE paBHOMEpPHOE ocBemieHue He menee 300 mokc;

- JUIsl BBITIOJIHEHUS 3a/laHusl IPU HEOOXOJIMMOCTH MPEIOCTABISAETCS YBEINYUBAIOIIEE YCTPOHCTBO;
BO3MOYKHO TaK)X€ UCIOJIb30BaHUE COOCTBEHHBIX YBETUUNBAIOIINX YCTPOMCTB;

- MUCbMEHHBIE 3a/1aHusl OQPOPMIISIOTCS] YBEIMUEHHBIM HIPUPTOM;

- 9K3aMEH M 3auéT MPOBOAATCA B YCTHOH (hopMe WM BBINOJHSIOTCS B MUCHbMEHHOW (opme Ha
KOMIIBIOTEPE.

Jis TIyXux ¥ cabOoCIbIIIaIuX:

- Jekuud OoQOpMIISIIOTCS B BUAE OJIEKTPOHHOTO JIOKYMEHTa, JMOO TMpeqocTaBiseTCs
3BYKOYCHJIMBAIOLIAs anmnaparypa HHANBUIYaIbHOTO MOJIb30BAHMUS;


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

- MICbMEHHBIE 3a/1aHUs BHIMOJIHIIOTCS Ha KOMITBIOTEpPE B MUCbMEHHOH opMe;
- DK3aMEH U 3a4€T MPOBOIATCS B MUCHMEHHOW (opMe Ha KOMIBIOTEPE; BO3MOKHO NPOBEICHHE B
(dbopMe TecTUpOBaHUS.
JLiist i1l ¢ HapyIIEHUSIMHU OITIOPHO-/IBUTATEIBLHOTO anmnapara:
- JeKUUU oQOPMIIIOTCS B BHJIE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOIO C MOMOIIBIO KOMITbIOTEpA
CO CHEIUATM3UPOBAHHBIM TPOTPAMMHBIM 00€CIICUCHHEM,
- MUChbMEHHBIC 3aJaHUsI BBIMOJIHIIOTCS HA KOMIIBIOTEPE CO CIEUHUAIN3UPOBAHHBIM MTPOrPAMMHBIM
obOecrneucHUEM;
- DK3aMEH M 3a4€T MPOBOJATCS B YCTHOW (OpMe WM BBINOJHAIOTCS B MUCbMEHHOW (Qopme Ha
KOMITBIOTEPE.
[Ipu HEOOXOMMMOCTH MpPEeNyCMaTPUBACTCS YBEIMUYEHNE BPEMEHHU IS TOITOTOBKH OTBETA.
[Ipoueaypa mpoBeAeHUsS MPOMEKYTOYHOW aTTECTAlMU JUISi OOYYAIOIIUXCS YCTAaHABIMBACTCS C
y4€TOM HX WHAMBUAYAIbHBIX TcUxopu3nyeckux ocobeHHocTel. IIpomexyTouHas arrecranus
MOXXET MPOBOJIUTHCSA B HECKOJBKO 3TAIOB.
[Ipy mpoBeneHHM TPOIEAYPHl OICHUBAHMUS  PE3yJIbTaToOB O0OyueHHUs MpeaycMaTpuBaeTcs
WCIIONIb30BAaHUE TEXHUYECKUX CPEICTB, HEOOXOAWMBIX B CBS3M C HWHIUBUAYATbHBIMHU
OCOOCHHOCTSIMU 00YUaIOIIUXCA. DTH CPEACTBA MOTYT OBITh MPEIOCTABIEHBl YHUBEPCUTETOM, WU
MOTYT HCIIOJIb30BaThCSl COOCTBCHHBIC TEXHUYECCKUE CPE/ICTBA.
[IpoBeneHne mpoueaypbl OLEHUBAHUS PE3YNIbTaTOB OOyUYEHUsS IOMYCKAeTCS C HCIOJIb30BaHUEM
JTUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.
Ob6ecnieunBaeTcs JOCTYN K HHPOPMAIIMOHHBIM U OnbInorpadguueckum pecypcam B cetu MHTepHeT
JUISL Kaxaoro oOyudaromerocss B (opmax, aJanTUPOBAaHHBIX K OTPAHUYEHUSM HX 3/I0POBbS H
BOCHPUATHS UH(OPMALIUU:
JIJ1st CIIETIBIX M CJIa0OBHISIIMX
- B Me4aTHOH (hopMe yBEITMYCHHBIM HIPUPTOM;
- B (popme 3JEKTPOHHOTO IOKYMEHTA;
- B (hopMme ayanodaiina.
JIist TIyXux ¥ c1aboCIbIIIaIuX:
- B IeYaTHOM opme;
- B hopMe 2JIEKTPOHHOTO JIOKYMEHTA.
J11s 0Oy4aromuxcs ¢ HapyIIEeHUSIMU OMTOPHO-/IBUTaTeNILHOTO anmapaTa:
- B Ie4aTtHou opme;
- B popme 2JeKTPOHHOTO TIOKYMEHTA;
- B popme ayaunocaiina.
Y4eOHble ayOUTOPHHM [N BCEX BUIOB KOHTAKTHOW U CaMOCTOSTENbHOW pabOThl, HaydHas
OMOIMOTEKa M WHBIE TMOMEMICHHUS 11 OOy4YeHHWsS OCHAIIEHBI CIENHATLHBIM 00OpYJAOBaHHEM U
y4eOHBIMU MECTaMH C TEXHHUYECKUMU CPEJICTBAMU O0yUEHUS:
JInst caenbIX B cIraboBUASTITNX

JUTSE TIIYXUX U CTaOOCIBIIIAIIIX

- aBTOMATHU3MPOBAHHBIM pabOYUM MECTOM /I JIIOJeH C HapylmieHHeM CciyXa H
c71a00CTIBIIIAIINX;

- aKyCTHYECKHUH YCUIIUTEIh U KOJIOHKH;
Jiis 0Oy4aromuxcs ¢ HapyIIeHUSIMU OMTOPHO-/IBUTATENILHOTO ammapara:
- IEPEABUKHBIMU, PETYJIHPYEMBIMU 3proHOMuYeckumu napramu CHU-1;
- KOMITBIOTEPHOM TEXHHUKOW CO CIelnaTbHBIM TPOrPAMMHBIM 00€CIICYCHHEM.

11 MarepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUIINHBI (MOAYJIs1)

Ayauropus Ha3znauenmue OobopynoBanue

VYuebnas aynuropus | JlabopaTopus CrannmaptHoe obopynoBanue (yueOHas MeOemnsb s
«HobeneBckue oOyuaromuxcs, pabouee MecTo NpenojaBaress,




Ayauropus

Ha3znauenue

OobopynoBanue

IKCIIEPUMEHTHl  TI0
buzuke»

JIOCKa)

ITomermenue
CaMOCTOSITCIILHOU
paboThI

JUTSL

MOMEIICHUE ISt
CaMOCTOATEIIbHOMN
paboThl
o0yJaromuxcs

KommnbproTepsl, HOYTOYKH C MOJAKIIOYCHHUEM K
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOW  CETH
«HTepHET»,  JOCTYIIOM B DJIGKTPOHHYIO
nH(popMannoHHo-o0pa3oBarenbHyo cpenay Cax['y




YTBEPX/IEHO
[TpoTokoun 3acenanus Kadenpbt
Ne oT

JUCT UBMEHEHUN

(Hsmenenus u Oonoanenuss 6 PIIJ] enocamcs ejcecoOHo u ogopmasaomes 6 OaHHOU @opme.
H3menenus 6HOCAMCA 3aMEHOU OMOENbHBIX TUCMOS (CIAPbIil TUCH NPU IMOM YEEMHBIM MAPKEPOM
nepeyepkusaemcs, a HOB8blll JUCM C U3MEHeHUeM CMeniepomM NpUKaibleaemcs K pabouetl
npoepamme  (Xxpanumcsi Ha Kageope), 6 snekmpounou ¢gopme PIIJ] Oonxcha  Obimb
AKMyanu3upOBaAHHOU 6ce20d, m.e. C BHeCEHHLIMU USMEHEHUSMU.

Ilpu Hanuuuu 6016020 KOIUYECMBA UBMEHEeHUll U HNONPABOK, 3ampyOHAIOWUX HOHUMAHUE,
BO3HUKWIUX 6 C653U C U3MeHeHuemM HopmamueHou Oasvt BO u opyeum npuuumnam, npogooumcs
noauwvii nepecmomp PIIJ (m.e. evinyckaemcsa nosas PII/]), komopas npoxooum ece cmaouu
NpoBepKU U YMBEPHCOEHUsL).

B paboueii mporpamme (Modyie) TUCIUILINHBI

(Hazearnue OuUCyunIUHbl)
10 HAIIPABJICHHUIO MTOATOTOBKH (CHEYUAIbHOCU)

Ha 20 /20  y4eOHBI ToJ

1.B BHOCATCS CIEAYIOLINE U3MEHECHHUS:
(a1emenm pabouyell npoepammol)
) ;

2.B BHOCATCS CIEAYIOLINE U3MEHECHHUS:

(a1emenm pabouyell npoepammol)
2 ;

3.B BHOCSITCS CIIEAYIOIINE U3MEHEHUS:
(21emenm paboueti npocpammol)
R I ;

CocraButenb MOJIHUCH pacurdpoBka moamucu
nata

3aB. Kadeapoii MIOAIHNCH pacmmngpoBKa MOANNUCH



