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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
]_IGJIB HU3YUCHUA JUCHUIIIIMHBI MOATOTOBKA CTYACHTOB K BBIITOJIHCHUIO O6ﬁ33HHOCT€fI HWHXKCHCPA MO

KauCCTBY, MHXCHCPA IO MCTPOJIOTHU U MHIKCHCPA IO CTAHAAPTU3AIlUU B CICAYIOIIUX BHUIAX

po(hecCHOHANBLHOM MeSTeIbHOCTH: OPraHU3alMOHHO — YIPABIEHYECKON, TIPOU3BOJICTBEHHO —

TEXHOJIOTMYECKOW; HAYYHO-HCCIECA0BATEIbCKON U IIPOESKTHOM.

K ocHOBHBIM 3a7a4am AUCUUILIMHBI OTHOCATCS:

- yry0néHHOe n3ydeHne QU3HUECKUX MOHSATHH, IPEICTABICHIH, 3aKOHOMEPHOCTEH U SIBIICHUH B
KOHTEKCTE UX HCHOJIb30BAHUS IIPU U3MEPEHUAX U B U3MEPUTEIBHON TEXHUKE,

- oOecrieueHne eIUHCTBA H3MEPEHUN U METPOJIOTHYECKOTO 00CSCTICUEHUS Pa3INYHBIX BUIOB

NEeATEILHOCTH.

2. Hepeqenb IIAHUPYEMBIX PE3YyJIbTATOB oﬁyqe}mﬂ no JTMCUMILJINHE (MO[[yJIlO), COOTHECCHHBIX C
HHAUKATOPAMHU JO0CTUKCHUA KOMIIeTEeHIInii

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
VHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

[Tnanupyemble pe3yabTaTbl 00y4eHUs 110
JTUCLUIUTMHE, 00€CTIeUNBaIOLINE JOCTHKEHUE
IUTAaHUPYEMBIX pe3yabTaToB ocBoeHust OITOI1

OIIK-1 Cnocoben
aQHAIM3UPOBATH 3aa4n
po(heCCHOHATILHOM
JIEATEILHOCTH Ha OCHOBE
ITOJI0KEHHUH, 3aKOHOB U
METOJIOB B 00J1aCTH
€CTECTBEHHBIX HAYK U
MaTeMaTUKH

OIIK-1.1 BeisBasier u
KIaccupuIupyer pusnveckue
U XUMUYECKHUE TPOIIECCHI,
MPOTEKAOIINEe Ha 00BEKTE
npodeccuoHanbHOM
JESTEIIbHOCTH

3HaeT

COBPEMEHHBIE MOHSTUS buznueckux
U3MEpEHHI, METOI0JIOTHIO
AKCIIEPUMEHTAJIBbHBIX HCCIEAOBAHUN, OOIIHe
npaBuIIa odopMiIeHUS pe3yabTaTOB
U3MEpPEHUIl,  TOCYIapCTBEHHYIO  CHUCTEMY
obecrnieueHus €IMHCTBA U3MEpEHUil,
METPOJIOTHUECKUE CITY>KObI TPOU3BOACTBA.
yMmeet

dbopMynupoBath 3aaun u () 05
DKCIIEPUMEHTAJbHBIX  HCCIEAOBAHUN, MYyTH

3(pPEKTUBHOTO HCIIOJIB30BaHKsSI HAYyYHBIX H
TEXHHUUYECKUX JOCTHKEHUUH U  pa3paboTKy
METOJIOB WX UCIIOJIb30BaHUS.

BJajeeT

METOJIJaMU TUTAHUPOBAHMS, OpTaHU3AlUU U
00paboTKHM pe3yabTaTOB SKCIIEPUMEHTA.

OIIK-1 Cnocoben
aHAJTM3UPOBATh 3a/1a4n
npodeccuoHanbHOM
EeITEILHOCTH Ha OCHOBE
MOJIOKEHHH, 3aKOHOB U
METOH0B B 00JIaCTH
€CTECTBEHHBIX HAYK U
MaTeMaTUKHU

OIIK-1.2 Onpenenser
XapaKTEePUCTHKH (PU3HUECKOTO
npoliecca (sBIeHus),
XapakTepHOTo Uil 00bEKTOB
npodeccuoHaNbHOM
NesITeIbHOCTH, HA OCHOBE
TEOPETUYECKOT O
(9KCIIEpUMEHTAIILHOTO)
UCCIIEIOBAHMS

3HaeT
OCHOBBI Hay4YHOU KapTHUHBI
COBPEMEHHYIO (PU3UYECKYIO Tapagurmy.
yMeer

UCIIOJIb30BaTh  OCHOBBI
buznyecKux 3HAHUW I
MHPOBO33PEHUYECKON  MO3UIUHU, MPUMEHSATH
COBpPEMEHHBIE METO/IbI HU3MEPEHU,
OTIPEIeNIATh XApPAKTePUCTUKH  (PU3UIECKOTO
mporecca  (SBIEHUS), XapaKTepHOTO  JUIs
00BEKTOB MPOQPeCCUOHANBHON e TEIbHOCTH.
BJIajIeeT

HABBIKAMHU aHAllM3a HAy4YHBIX O0O030pOB W
mMyONUKaIui, pe3yIbTaTOB UCCIICTOBAHMI.

MHpa,

¢unocopckux U
¢dbopmupoBaHus

3. Yka3anue MecTa JUCHMILIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Hannast tucruruinHa (MOyib) BKiIoueHa B brnok «luctumnunel, moxynu» b1.0.17 ocHOBHOI
npodeccnoHaIbHON oO0pa3oBarenbHOl nporpammsl 27.03.01 CtannapTuzaus 1 METPOJIOTHS U OTHOCUTCS
K 00s13aTeIbHOM YacTH y4eOHOro II1aHa.




Ne TTpeILeC TR YVIONIHE THCLUIUIHHEL Koa n HamMeHOBaHME HHIUKATOPA
/I peA YIOUIHE AHCH JOCTH)KEHUS] KOMITETCHIIUT
1 |Hcropus crienuanbHOCTH U 00IIast TEOpUS U3MEPEHUI OIIK-2.1, OIIK-2.2, OIIK-2.3
2 |HUctopus (uctopusi Poccun, BceoOras uctopus) YK-5.1, YK-5.2, YK-5.3
YK-1.1, YK-1.2, YK-1.3, YK-1.4,
3 | DPuwiocodus VK-1.5, YK-1.6, YK-5.1, YK-5.2,

YK-5.3, VK-6.1, YK-6.2

HcTopus cnenuaibHOCTH U 001Iasi TEOpHUst H3MEPEHHI
3HaTh - OCHOBHBIE IIOHATHS METPOJIOTUU

YMCTD - CTaBUTH U pCIIATh 3aJ]a4H KOJIMUCCTBCHHOI'O 1 KAYCCTBCHHOT'O OLICHUBAHHWA XapPAKTCPUCTUK
IMPOU3BOACTBCHHBIX MPOUCCCOB, MIPOAYKTOB U YCIIYI' C UCIIOJIb30BAHUEM METOJ0B U CPECACTB METPOJIOTHH,
€C TCXHUYCCKOTI'0, HOpMATUBHO-IIPABOBOI'0, OPTaHHU3AlMOHHOI'O, 4 TAKKC I/IH(i)OpMaLII/IOHHOI‘O o0ecIcucHus.
BJIAACTDb - MCTOAAMU IIOBCPKH, KaHI/I6pOBKI/I, OLICHKHU IMOIpCIIHOCTHU

Uctopus (uctopust Poccun, BceoO1mas uCTopusi)
3HaTh: OCHOBHBIE ATAIbl PA3BUTHS TOCYIAPCTB

YMETh: aHAJTU3UPOBATH CBSI3b CIIOCO0A MTPOU3BOJICTBA C OCHOBHBIMHU (DYHKITHSMH rOCYIapCTBa
BJI4/IETh: METO/IaMU PALIMOHAIILHOTO aHAJIN3a HCTOPUYECKUX ITPOLIECCOB.

dunocodus
3HATh: 3aKOHbI JIUAJEKTUKU

YMCTb: IPUMCHATH 3aKOHBI JUAJICKTHUKU IIPU aHAJIN3€ UCTOPHUICCKUX ITPOLCCCOB
BJIAACTH: MCTOAAMU JIOTHYCCKOI'O aHaIn3a COUAJIBHBIX ITPOLECCOB.

Ne Konx n HanMeHOBaHME HHIMKATOpA
[Tocneayronye AUCIUTIITMHBI
/11 JIOCTYIKEHUS] KOMITCTCHITUU
1 [Metoasl u cpeacTBa U3MEPEHUN U KOHTPOJIS OIIK-1.1, OIIK-1.2
OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK
2 |Merponorus 34
OIIK-7.1, OIIK-7.2, OIIK-7.3, OIIK
3 |[InanupoBaHue U OpraHu3alvs SKCIIEPUMEHTA -7.4, OIIK-7.5, OIIK-7.6, OIIK-7.7,
OIIK-7.8
OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK
-3.4, OIIK-4.1, OIIK-4.2, OIIK-4.3,
4 TexHomornueckasi (MpOU3BOICTBEHHO-TEXHOJIOTHUECKAas) OIIK-4.4, OIIK-6.1, OIIK-6.2, OIIK-
MpaKkTUKa 6.3, OIIK-6.4, OIIK-7.1, OIIK-7.2,
OIIK-7.3, OIIK-7.4, OIIK-7.5, OIIK-
7.6, OIIK-7.7, OIIK-7.8
OIIK-3.1, OIIK-3.2, OIIK-3.3, OIIK
5 | Mertponoruueckoe obecrieueHne B CTPOUTEIHCTBE

-3.4




4. O0beM TUCHMILIMHBI (MOIYJISI) B 3a4€THBIX eIHHULAX ¢ YKA3aHHEM KOJNYeCTBA aKaJleMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgaBaresieM (Mo BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux 4acel Ha
Bup yaeOHoit paboTh Beero IIPAKTUYECKYIO
4acoB 2
NOATOTOBKY

KonTakTHas padora 64 64
Jlexumnonnsie 3ausaTus (JIex) 32 0 32
Jlaboparopusie 3austus (JIad) 16 0 16
[Ipaktuueckue 3ausatus (IIp) 16 0 16
HWHasi KoHTaKTHasi pa6oTa, B TOM YHCJIe: 0,25 0,25
KOHCYJIBTAIllMH 10 KYpCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3adeTa ¢ OICHKOM; 3alIiTa KypCOBOU pabOTHI
(mpoexkTa); cnaya KOHTpONBHBIX pabdot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO 0.95 0.95
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya ' '
Yachl HA KOHTPOJIb 26,75 26,75
CamocrositebHast padora (CP) 53 53
O01masi Tpy10eMKOCTb TUCHUILIMHBI (MOYJIA)

yacel:| 144 144

3a4eTHbIE eTUHUIBI: 4 4




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA aKAACMHUYIECCKHUX YaCOB U BU/10B y‘leﬁﬂblx 3aHATHII

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

KonTtakTHast paboTta (110 yueOHBIM

3aHATHSIM), Yac. Kox
HUHIUKATOP
£ a
3| Jekuuu I13 JIP Bcero
Ne Pa3enbl AUCIMIUINHBI g H Cp ac > | mocTmxenn
[} qac.
@) U3 HUX U3 HUX U3 HUX A
Ha Ha Ha KOMIICTCHI]
Beero | P poero [ MPATMT L poero | MPAKTHC nn
YECKYIO YECKYIO YECKYIO
noaro- noAro- moaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. ®usnveckuit
KOHTUHYYM
1.1. | Marepust u IBH)KCHHE 2 2 2 OIIK-1.1
DNeMEHTBl COBPEMEHHOM
1.2, COBD 2| 4 4 | OmK-1.1
dbuznyecKoil KapTUHBI MHUpa
Ou3nyecKue BEIMYMHBI U UX
1.3. 2| 2 4 4 10 OIlK-1.1
€IMHUIIBI
1.4. | ®uznueckuil KOHTHHYYM 2 15 15 OIIK-1.1
2. |2 pa3nen. ®yHaMeHTalIbHbIE
(du3HYECKHEe KOHCTAHTHI U UX
MCII0JIb30BAaHUE TIPU BHIOOPE
eMHAI] PU3UICCKUX BEIIMYUH
2.1. [KoHcTaHTBI MakpoMupa 2| 3 3 OIIK-1.1
2.2. | KoHCcTaHTBI MEKpOMHUpPA 2| 3 3 OIIK-1.1
KoHcTaHTBI, HCTIONB3yeMbIe
MIpH MI€pe-XO0J€ OT CBOMCTB
2.3, | 1PH TIEPEXOAE OF | 2| 2 2 | OmK-1.1
MHUKPOMHpPA K CBOMCTBAM
MaKpOMHpa
dyHIaMEeHTabHbIE
M3UYECKHE KOH-CTAHThI U UX
2.4.|® 2 4 4 8 | OmK-1.1
UCIIONIb30BaHueE TIpU BhI-00pe
eANHUII (PU3NYECKHUX BEIUYHUH.
DyHIaMEeHTabHBIE
M3UYECKHEe KOHCTAHTHI H UX
2.5. ¢ 2 15 15 OIlK-1.1
UCIIONIb30BaHuUE MpHU BbIOOpE
eANHUI PU3NYECKUX BEIUYUH
3. |3 pasznmen. BeicokocTaOunbHbIe
KBaHTOBBIE () (DEKTH U UX
UCIIOJIb30BaHUE JIJIS
BOCTIPOM3BEICHUS €INHUIL
(bu3NYECKUX BETUYHH.
OIlK-1.1
3.1. | KBaHTOBBIC TIEPEXO/IBI 2| 4 4 '
pexon OIK-1.2
32 O dexter Xomna u 2| 4 4 OIIK-1.1,
| Ixo3edcona OIIK-1.2
BricokocTabminbHbIE
KBAaHTOBBIE 3(-(PEKTHI U UX
3.3. | uconb30BaHue IS BOC- 2 4 4 8 OIIK-1.2
MIPOU3BEICHUS EAMHHUII
(bUBHYECKUX BEININH




BricoxocTaOuIbHEIC
KBaHTOBBIC Y(PPEKTHI U UX
3.4. | ucnonp3oBanue s 2 15 15 OIIK-1.2
BOCIIPOU3BEICHUS CTHMHUIT
(U3HYECKUX BEIIMYMH.

4. |4 paznen. Hekoropsie

(bu3nuecKue SIBICHMUS,
UCIIOJIb3yeMbIC TIPU
BBICOKOTOYHBIX H3MEPEHHSIX

41 BricokoTemneparypHast 2| 4 4 OIIK-1.2
CBEPXIPOBOAUMOCTD

40 WnTepdepenuus 2| 2 2 OIIK-1.2
JIEKTPOMArHUTHBIX BOJIH

43, Pe3onancHsle sABiIeHMS HA 2| o 2 OIK-1.2
KBAaHTOBOM YPOBHE
Hexotopsie pusznueckue OIIK-1.1,

4.4. | aBneHus, UCIIOJIb3yEMBIE ITPU 2 4 4 8
BBICOKOTOUYHBIX U3MEPEHUSIX

OIIK-1.2

Hexotopseie puznueckue
4.5. | IBJCHUS, UCTIOJIb3yeMbIe TTPHU 2 8 8 OIIK-1.2
BBICOKOTOYHBIX M3MEPEHHIX

5. |5 pasznmen. KonTpomns

OIIK-1.1,

5.1. | Ox3amen 2 27 OIIK-1.2

5.1. JIexuun

Ne HaumenoBanue pasaciia

pas 1 TeMbI ST HanmMeHnoBanue u KpaTkoe COAep:KaHue JISKITHI

Martepus u ABIKEHUE
1 Marepust u aBmkenne | POPMBI cymecTBoBaHus Matepuu. OyHiaMeHTalIbHbIC PU3NICCKHE
MOHATHUSA: IPOCTPAHCTBO, BPEMS, ABUKEHUE, B3AUMOJICUCTBHUE U JIp.

CaoiicTBa MmukpomMupa. [lepexon oT cBONCTB MUKpOMHUpa K CBOWCTBaM
MaKkpoMupa.

OneMeHTbI . CBolicTBa MUKPOMHPA: TUCKPETHOCTD, KOPITYCKYJISIPHO-BOJTHOBOI
2 COBPCMCHHON Iyanau3M, HEOIpeelnEHHOCTh. [lepexos oT CBOWCTB MUKpOMUpA K
(busneckolt KapTHHbL | cpiicrpan Makpomupa. CTaOUIbHOCTD KaK CIEICTBHE YCPEIHEHMS.
Mupa

TemnoBele, MEXaHNYECKUE, ITIEKTPOMAarHUTHBIE U APYTHUE CBOMCTBA
MaKpoMHupa.

@ dusnyeckue BeINYUHBI U UX €IUHUILIBI.
3 M3NHICCKNC BETMIMHDI dusznueckue BeINIUHBI KaK MCPbI CBOMCTB OOBEKTOB M SIBIICHHI
1 MX CANHHIIBI MaTCpruaJIbHOIO MHUpaA. Enunuip (I)I/ISI/I‘-ICCKI/IX BCIINYHMH

KoHncranTsl MakpomMupa

Paszmeps! u mapameTpsr ABMKeHUS 3eMi. Yroa 2[] pamuad. Y CKOpeHHe
5 | KoncrauTtsl Makpomupa |TIpH cBoOoiHOM mageHnu. CkopocTh cBeTa. Hymnesas
TepMOJUHAMHUYECKasi TeMIlepaTypa U TOUkH (ha30BbIX mepexoaoB. Jpyrue
KOHCTaHTBl MaKpOMHUPA.

Koncrantsl MukpoMupa

Macca u 3aps 3naeKkTpoHa. [ MpoOMarHUTHOE OTHOIIEHUE JIEKTPOHA U
npotoHa. KBant marautHoro nmoroka. [locrosanas ¢hon-Knutiuara.
[TocTostHHAsE TOHKOM CTPYKTYpBI. [ paBUTalIMOHHAS IOCTOSTHHAS.

6 | KoncranTsr MuKpomMupa

KoHcTaHThI, HCTIONB3yeMblIe TIPH MIEPEX0/I€ OT CBOMCTB MUKPOMHUpA K
CBOMCTBaM MAaKpOMHpa
[Tocrosnnas [lnanka. [locrosunas boneimana. Yucno ABoraapo.

KoncranTsl,
7 WCIIONb3YEMBIE NPU
repe-xo/ie OT CBOMCTB




MUKpPOMHpA K
CBOICTBaM MakpoMHUpa

10

KBanTOBEBIE MEpEexXoanl

KBanTOBBIE TEpEXOBI

Hcnonbs30BaHre KBAaHTOBBIX MEPEXOI0B MEXKAY IHEPTETUUECKUMU
YPOBHSIMH 3JIEKTPOHOB JJIsl BOCIIPOU3BEACHUS €AMHUI] BPEMEHH, YaCTOThI
W JJIMHBI.

11

DddexTrr Xomna u
Jlxo3edcona

Dddextsr Xomna u Jlxozedpcona
Hcnonb3oBanue 3¢dexror Xomna u Jrxozedcona st BOCIPOU3BEICHHS
€IMHUIL AJIEKTPHUYECKOTO COMPOTUBIICHUS M HATIPSHKCHHUS.

14

BricokoTemmneparypHas
CBEPXIIPOBOJUMOCTD

BricokoreMnieparypHas CBEpXIpOBOIUMOCTb

SBnenue cBepxnpoBoguMOCTH. Vcronp30BaHne BBICOKOTEMIIEpATyPHOU
CBEpPXIPOBOAMMOCTH JJISl pealin3aluy nepexoos Xoiia u J[xozedcona.
Hcnonp3oBanue nepexonoB Xoiuia u Jxozedcona B u3MepUTETHHON
TeXHUKE. MI3MepeHne CBEpXHU3KUX TEMIIEPATYP CBEPXIIPOBOASIIUM
TEPMOLIYMOBBIM JaTYNKOM Ha OCHOBaHUM ypaBHeHMsI HalikBucTa.

15

WnTepdepennus
AJEKTPOMArHUTHBIX
BOJIH

WurtepdepeHys 31eKTpOMarHUTHBIX BOJIH

Wnrepdepennus crera. UaTepdepomeTpuyeckuii METO ] N3MEPEHHS
JMHEHHBIX pa3MepoB: ABYXJIyueBol HHTEp(hepoMeTp MaiikenbcoHa;
UHTEPPEPOMETP C ABYXUACTOTHBIM I'eJINH-HEOHOBBIM JIA3€POM.
MHororenessie 1a3epHble HHTEpepoMeTprl. PeHTreHOBCKas
unTephepomerpus. ['onorpaduueckast uaTephepomeTpusi.

16

PesoHaHcHbBIE ABIEHUS
Ha KBAHTOBOM YpOBHE

Pe3oHaHcHBIE sIBIEHUSI HA KBAHTOBOM YPOBHE

MaruutHslii pezoHanc. CoOCTBEHHasi 4aCTOTa KBAHTOBOW CHUCTEMBI;
ypaBHenue Jlapmopa. S nepHblit MarHuTHbIN pe3onanc (IMP). U3mepenue
MarHMTHON MHIIYKIIUHU CIIA0BbIX MAaTHUTHBIX MOJIEH METOIOM CBOOOTHOM
sanepHoi npeneccuu. CIMHOBBIE T€HEPATOPbI, OCHOBAaHHBIEC HA METO/IE
SAJIEPHON UHAYKIMU. MeToa AIepHOr0 PE30HAHCHOTO MOTIOIIEHHSI.
DneKTpoHHBIH napamarHuTHbIN pe3onanc (JI1P). Dddekt 3eemana.
CBepXTOHKas CTPYKTYpa SHEPreTUUECKOro CreKTpa aroma. Mar-
HUTOPE30HAHCHBIE METOBI U3MEPEHHH C ONTHYECKOW HaKauKOH aTOMOB.
S nepusiif ramma-pezonanc Jpdexktr Meccbayspa. AI'P-BubpomeTpsl.
Hcnonb3oBanue 3¢dexra Meccbayspa Ui M3MEpEHUsT MaJIbIX CKOPOCTEH
U PacxXo/10B JKUAKUX BEIIECTB. SIepHBIN KBaPYIOIbHbIN pe30HAHC
3aBHCHUMOCTh YaCTOThI IPELECCUN aTOMHBIX sJIep, 00J1a1al0INX
ANEKTPUYECKUM KBAIPYIOIbHBIM MOMEHTOM, OT Temmeparypsbl. SIKP-
TEPMOMETPBI.

5.2. IlpakTudeckue 3aHsATHS

HaunmenoBanue paznena

pJ:;:Z[ M TEMBI [IPaKTHYECKAX HanmenoBanue u coaep:kaHue NPakKTUYECKUX 3aHATHN
3aHATUN
3 dusnyeckre BeJINUNHBL EI[I/IHI/H_IBI (I)I/I3I/ILIGCKI/IX BCIIMYNH
U MX €MHHUIIBI IlepeBon BHECHUCTEMHBIX equHUL B cucteMy CU.
®dynnamenTanbuple | PyHmaMeHTanbHbIE GU3MYECKUE KOHCTAHTBI M UX MCIIOJIL30BAaHUE ITPU
(u3HYECKHE KOHCTAHTHI | BBIOOPE €IMHMI (PU3NYECKHUX BETMUYMH.
8 U UX Pemenue 3anay Ha pa3MepHOCTh (DyHIaMEHTAIbHBIX (PU3NUECKUX
MCIOJIb30BaHUE TPU BbI- | KOHCTAHT.
Oope eauHuIL
(bu3NYECKUX BEJIINYHH.
BricokoctabunbHble | BeicokocTaOmiibHbIe KBaHTOBBIE 3()()EKTHI U MX MCIIOJIb30BaHHUE IS
KBaHTOBbIE 3()()EKTHI U | BOCIIPOU3BECHUS €AUHUL] (PU3MUECKUX BETUYNH
1o | V¥X MCTONBb30BAHKE 1A Pemrenune 3ana4d Ha UCIIOJIB30BaHUE KBAHTOBBIX IIEPEXO0B MEKIY

BOCIIPOU3BEICHUS
eIMHUIL] PU3TIECKUX
BEJIMYMH

OHEPICTUYCCKUMU YPOBHA- MU 3JICKTPOHOB JAJII BOCIIPOU3BCACHUA CIUHHALL
BPCMCHU, YaCTOThI U JJINHBI.
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Hekortopsie puzndeckue
SIBIICHHS, UCTIOJIb3YEMbIE
IIPU BBICOKOTOYHBIX
M3MEPEHUSX

Hexotopsle (pu3nyeckue SBIEHUS, UCIIOIb3yEMbIE TPU BEICOKOTOUHBIX
M3MEPEHUsX

Wutepdepennus ceera. UuTephepomMeTpruuecKuii MeTo 1 H3MEepeHus
JMHEWHBIX pa3MEpOB: IBYXJIy4eBOi nHTEepdepoMeTp MalikenbcoHa;
UHTEPHEPOMETP C ABYXUACTOTHBIM I'eJINH-HEOHOBBIM JIA3€POM.
MHororenessie 1a3epHble HHTEpepoMeTphl. PeHTreHOBCKast
unTeppepomerpus. I'onorpa-pudeckas nHTEpHepoOMeTpHs.

5.3. JJaGoparopubie pabOThI

HanmenoBanne pasaciia

pJ:.;_)I[ U TeMbI 1a00paTOPHBIX HaumenoBanue u copepxanue 1a00paTOpHBIX paboT
pabor

duznyecKue BeJIMuUHbl | BPIIIOJHEHUE PYTUHHBIX U3MEPEHUI

3 U UX €IUHUILbI I/I3MepeHHe pasMEpoB apXI/ITeKTypHOI;’I JACTalln.
dynaamenTanbuple | ONpeneneHne HCTUHHOM IIJIOTHOCTH MaTEPHAIOB

¢usnueckue koucrantsl | ONpenenenre MCTHHHOM IIOTHOCTY MECKA IIMKHOMETPOM.
8 U uX

UCIIOJIb30BAaHUE TP BbI-

Oope equHUIL
(U3UYECKUX BEITHYMH.
Beicokoctabunbable | VI3MepeHus AJMH ¢ UCTI0/Ib30BaHHEM KBAHTOBOI'O reHepaTopa (J1a3epHbIi

KBAaHTOBBIE Y()PEKTHI ¥ | AATBLHOMED)

uX ucnoib3oBanue i | Mi3MepeHus pazmMepoB ayAuTOpUH (BbICOTA, IIUPHHA, JIMHHA) C
12 BOCIIPOU3BEICHHS HCIOJIb30BAaHNEM KBAaHTOBOI'O I'eHepaTopa (J1a3epHblil 1aibHOMED)

eIMHUL PU3NYECKUX
BEJIMYUH
Onpenenenre TBEPIOCTH MaTEPUAITIOB C UCIIOJIb30BAHUEM MHAYKIIMOHHOTO
Hexotopeie puszmueckue
JaTyrKa

17 | PPUICHIAL HCTIOIBIYEMBIC | 3y oy JJIEKTPOMAarHUTHOW MHAYKIMH. M3Mepenue napameTpoB

IIPH BBICOKOTOYHBIX
U3MEPEHUSX

IMOCTOAHHBIX U MEPEMCHHBIX MAarHUTHBIX TTOJIEH.

5.4. CamocTrosTenpHas pabota 00ydaromuxcs

Ne | HanmeHoBanue pasnena .
CopepxaHue caMOCTOSITENbHON pabOThI
pasq| AMCLMIIIMHBI U TEMbI
. Pu3n4ecKnil KOHTUHYYM
dusnueckun
4 ®opmsl cymiecTBoBaHU MaTtepun. PyHIaMeHTalIbHbIE (PU3NYecKHe
KOHTHHYYM MIOHSATHSL: IPOCTPAHCTBO, BPEMsI, IBUKEHHE, B3aUMOJEICTBUE U JP.
dyHnaMeHTaIbHbIE (PU3MUECKUE KOHCTAHTHI U UX MCIIOJIb30BAaHHE MPH
BbIOOpE eTUHUI (PU3NYECKUX BETNYUH
Yckopenue npu cBoOoHOM najieHuH. CkopocTsb cBeTa. HyneBas
dyHmaMeHTanbHble | TEPMOJAMHAMHUYCCKAs TEMIIEPATypa U TOUKH (a30BbIX epexosoB. [pyrue
¢du3nueckre KOHCTaHThl | KOHCTAaHTBhI MaKpOMHUpaA.
9 M X UCIonb3oBanue |Macca u 3apsj anekTpoHa. [ MpoMarHUTHOE OTHOLIEHHE 3JIEKTPOHA U
nipu BEIGOpE eauuumi | IPOTOHA. KBaHT MarHuTHOrO noToka. llocrosuuas gon Knuruunra.
dusnuecknx Benuuny | [IOCTOSHHAs TOHKO#M CTPYKTYpBI. I'paBUTALHOHHAs TOCTOSHHASL.
KoHcTaHTsl, HCIONBb3yEeMBbIE IPU NIEPEXOJIE OT CBOMCTB MUKPOMUPA K
CBOMCTBaM MaKpoMHpa
[TocTostnuas [1nanka. [loctostnaas bonsimana. Yucno ABorapo.
BhicokocTabunpHbe | BPICOKOCTAOMIBHBIC KBAHTOBBIC () (EKTHI M UX UCIIOIB30BAHME JUIs
KBAHTOBbIE S(QeKTpr i | BOCTIPOH3BEICHIS EMHALL (bu3NYECKUX BEIUYMH.
13 | ux ucmonszosanue mis BricokocTabuiibHbIe KBAaHTOBBIE A(PPEKThI U UX UCIIOJIb30BAHUE IS

BOCTIPOU3BEICHUS
eANHHUII (PU3UIECKIX

BOCITPOM3BEICHUSI €TUHUIT (PU3NUecKnX BennyuH. VMcnonb3oBanue
KBaHTOBBIX MIEPEXO0/I0B MEXTy SHEPTeTUUECKHUMH YPOBHSMHU 3JIEKTPOHOB




BCJIIMYHH.

JUTSE BOCTIPOW3BEICHHS €AMHUI] BPEMEHH, YaCTOTHI U JITHHBI.
Hcnonb3oBanue r3pdexroB Xomna u Jxozedpcona st BOCIPOU3BEICHUS
€/IMHUI] SJICKTPUIECKOTO COTIPOTUBIICHUS U HATIPSDKCHHSL.
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Hexotopsie ¢pusnueckue
SIBJICHUS, UCIIOIb3yEeMbIE
IIPU BHICOKOTOYHBIX
U3MEpEHUsIX

Hexkotopsie pusznueckue sBICHUS, UCIIOJIb3YeMbIe IPH BHICOKOTOYHBIX
U3MEPEHUSIX

Dddext Dapanes. Bpamienue miockoCTH NOASIPU3AINHA TUHEHHO
NOJISIPU30BAHHOTO CBETA B ONTHYECKU aKTHBHBIX BEUIECTBAX O]
neiictBueM MarHuTHoro noiist. Mcnons3zoBanue addexra apages mis
u3Mepenusi MarHuTHoi naaykiun. Jddexrsr Keppa u [Tokkennca
KBanpatuunsrii anexrpoontuueckuit apdexr Keppa. Jluneiinsie
AIIEKTPOONITUYECKHE TPO-I0IbHBIIN U noniepevnslit 3¢ dextrl [Tokkenbca.
Hcnonb3oBanue 3¢dexros Keppa u [Tokkenbca 11 n3MepeHust
HanpsokeHus. [Ibe303ppexT

[Tpsimoii ibe303ddext. Mcnonp3oBaHue MhE303TCKTPHUSCKUX TATIHKOB
JUIS U3MEPEHUs CUJI U AaBlieHHH. MHOTOKOMITOHEHTHBIE IMHAMOMETPHI.
Dddext Jonmiepa

JlonmuiepoBckoe cMeNIeHre 4acTOThl. J[0TIepoBCKre n3MEpUTEIN
cKkopocTu. Pe3oHaHCHBIE SIBJICHHUS HAa KBAHTOBOM YPOBHE




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

[Ipucrynas Kk U3y4eHUI0 TUCIUILIMHBI, 00yJaromeMycs HE0OOX0AUMO B IIEPBYIO OUepeib
03HaKOMHUTHCS copepkanueM PII/] , a Takke METOAMYECKUMU YKa3aHUSIMU 110 OpraHU3aliu
CaMOCTOSITENIbHOM paOOThI U MOATOTOBKU K MPAKTUYECKUM 3aHATHSIM.

[Ipu moAroToBKE K MPAKTUYECKUM 3aHATUSM U B paMKaX CaMOCTOSITEIIbHOM pabOThI [0 U3yYCHHUIO
JUCIUIUIMHBL 00y4aroImuMcss HE00X0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHITHH MaTepHUall U JOMOJIHUT €ro C
Y4€TOM PEKOMEH/I0BAaHHOM 110 TaHHOM TeMe JINTEePaTyphl;

- IPY CAMOCTOATEIILHOM U3YYEHHH TEOPETUUECKON TEMBI CAENaTh KOHCIIEKT, UCIIONIb3Ys
pekomenoBanHbie B PI1/] ncrounukuy;

- BBINIOJIHUTH MPAKTUYECKUE 3aJJaHHsI B paMKaxX U3y4aeMOM TEMBI;

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI 1O TeMe, UcIoiib3ys MaTepuansl @OC, 1ubo rpynmnoBbie
WHAUBHUyaJIbHbIE 33/1aHUs, TOJITOTOBJICHHBIE MTPENOaBaTeNIeM;

- MIOATOTOBUTHCS K IPOMEXKYTOUHOM aTTecTaliu.

7. OueHOYHbIe MAaTEPHAJIBI ISl IPOBEAEHUSA TEKYIEero KOHTPOJIS yCIeBaeMOCTH Y MIPOMeKYTOYHOM
arrecTauMu 00y4aroIMXcs M0 AMCHHUILINHE (MO1YJII0)
7.1. [lepeueHb KOMIETEHIIMI C yKa3aHUEM 3TAMOB MX (POPMUPOBAHUS B IIPOLIECCE OCBOCHUS JUCIUILTUHBI

KOI[ 1 HAMMCHOBAHUC

Ne KoHTposmpyemsle pa3aessl JUCHUTIIUHBL N Bun onenounoro
HH/MKATOpa KOHTPOJINPYEMOM
/11 (Motyis) cpencTaa
KOMIIETEHIH
1 [Marepus u nBrxeHUE OIIK-1.1 onpoc
DneMeHTHhI COBPEMEHHOU (PU3UUECKON
2 p ¢ OIIK-1.1 ornpoc
KapTUHBI MUPa
3 | Pusnueckre BEIMYUHBI U UX CIUHUIIBI OIIK-1.1 onpoc
4 | ®usnyeckuii KOHTUHYYM OIIK-1.1 orpoc
5 [KoncranThl MakpoMupa OIIK-1.1 orpoc
6 [KoncranTsl MUKpOMHpa OIIK-1.1 orpoc
KoHcTaHThI, HCTIONB3yEMBIE NP IIEPE-XOE
7 |ot cBOMCTB MUKpOMHpa K CBOICTBaM OIIK-1.1 orpoc
MaKkpoMupa
®dyHaamMeHTaIbHble (PU3MUECKUE KOH-
8 |cTaHTBI M HX HCTIOTB30BaHKE TIPU BBI-O0pE OIIK-1.1 IIACM. OTYET

CANHUIT (1)I/ISI/ILI€CKI/IX BCJIMYHH.

dyHnaMeHTaIbHbIE (PU3HUECKUE KOHCTAHTHI
9 |u ux ucnonp3zoBaHME NPU BHIOOPE €AMHHULL OIIK-1.1 orpoc
(bU3NYECKUX BETMYNH

10 |KBaHTOBBIE MEPEXO/IBI OIIK-1.1, OIIK-1.2 orpoc

11 |Dddextsr Xomna u xo3edcona OIIK-1.1, OIIK-1.2 orpoc

BricokocTabuiibHbIE KBAHTOBBIE 3(-(PEKTHI
12 |u ux ucnonb30BaHUE I BOC-IPOU3BEICHUS OIIK-1.2 IIUCM. OTYET
eMHUI] PU3HNUECKUX BEIUYHH

BricokocTabuiibHbIe KBAaHTOBBIE YPHEKTHI U
UX UCIOJIb30BAHUE JUIsl BOCIIPOU3BEICHHS

13 OIIK-1.2 ornpoc




eIMHUL QU3MYECKUX BEIUYUH.
BricokoTemneparypHas

14 patyp OIIK-1.2 omnpoc
CBEPXIPOBOANMOCTD

15 |HnuTepdepenius 3IeKTPOMarHUTHBIX BOJIH OIIK-1.2 orpoc
Pe3onaHcHBIE SIBICHUS HA KBAHTOBOM

16 OIIK-1.2 orpoc
YpOBHE
Hexotopsie ¢pusznueckue sBICHUSA,

17 |ucnonb3yemble Ipy BHICOKOTOYHBIX OIIK-1.1, OIIK-1.2 ompoc
M3MEPEHUSIX
Hekotopsie ¢husznueckue siBneHus,

18 |ucnonp3yembie MpU BHICOKOTOYHBIX OIIK-1.2 omnpoc
U3MEpPEHUSIX

19 |Ox3amen OIIK-1.1, OIIK-1.2 buner

7.2. TunoBble KOHTPOJIbHBIE 3aJaHHSI UJIM UHBIE MaTepUaJIbl TEKYILIET0 KOHTPOJIS yCIIEBAEMOCTH,
HEOOXOIMMBIE /IJIs1 OIICHKH 3HAHWH, YMEHUI M HAaBBIKOB U (MJIH) OIBITA TPO(ECCHOHANBHON NesTeTbHOCTH,
XapaKTEPU3YIOIIMUX ATAIbl POPMUPOBAHUS KOMIETEHIIUN B IIPOLIECCE OCBOCHUS IUCLUILIMHbI

Jiis mpoBepku c(hOPMHUPOBAHHOCTH HHIMKATOpa AocTrxkerus komrereHimu OITK-1.1, OTIK-1.2
1 JIBmxkeHue Kak crocod CylecTBOBaHUS MaTepuu

2 OTKpbITHE IETUMOCTH aTOMa, KOHEYHOCTD JIEIMMOCTH IIPOCTPAHCTBA-BPEMEHHU.

3 B3anMo0o0OpaTUMOCTh MaTepUH M SHEPTUN

4 PackpoiiTe CBOWCTBO MUKPOMHUPA — «ITUCKPETHOCThH)»?

5 Packpoiite cBOINCTBO MUKPOMHPA — «KOPITYCKYJISIPHO-BOJIHOBOM Ayalln3m»?

7.3. Cucrema OLICHUBAHUS PE3YJIbTATOB o6yquI/151 10 JUCHUIIIIMHE (MOI[y.]'II-O) IIpy MPOBCACHUUN TCKYIICTO
KOHTPOJIA YCIICBACMOCTH

Onenka 3HAHUSA:
«OTJINYHOY (3aUTEHO) - CHCTEMaTU3UPOBAHHBIE, NTyOOKHE U TIOJHBIE 3HAHUS [0 BCEM paszesiaM

JUCIUIUIMHBL, @ TAK)KE [0 OCHOBHBIM BONPOCAM, BBIXOSIINM 3a MPEIEbl
y4eOHOM MPOrpaMMbl;

- TOYHOE HMCII0JIb30BaHUE HayUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
1 JIOTUYECKU MTPaBUJIBHOE U3JI0KEHHE OTBETA HAa BOIIPOCHI;

- IOJIHOE U ITYOOKO€ YCBOEHHE OCHOBHOM U JAOTOJIHUTENBHOM JINTEPATYPHI,
PEKOMEH1I0BaHHOM paboyeil mporpaMMoi Mo AUCUUILIUHE (MOAYIIIO)

YMEHHUSL:

- YMEET OPUEHTHUPOBATHCS B TEOPUAX, KOHLIEMIUAX U HAIIPABIECHUAX
JUCHUIUIMHBI U AaBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HayyHbIE
JOCTUKEHUS IPYTUX JUCLMILIIUH

HaBBIKU:

- BBICOKUI YpOBEHb c(hOPMHUPOBAHHOCTH 3as1BJIEHHBIX B paboueil mporpamme
KOMITCTEHITU;

- BJIaZIe€T HaBbIKAMHU CaMOCTOSITENIbHO U TBOPUYECKHU PelIaTh CI0KHBIE
po0GJIeMbl U HECTaHAAPTHBIE CUTYaALIUU;

- IPUMEHSIET TEOPETUYECKUE 3HAHUS /1151 BBIOOpa METOUKH BBITIOJTHEHUS
3aJIaHNI;

- IPaMOTHO 00OOCHOBBIBAET XO/1 PEIICHUS 33/1a4;

- 6e3yInpeyHo BiIaJeeT HHCTPYMEHTapreM y4eOHOM TUCIUIUIMHBI, yMEHUE €ro
3¢ HEKTUBHO UCTIOIB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUUYECKUX 33]a4;

- TBOpYECKask CaMOCTOsATENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUSAX, AKTUBHO Y4acTBYET B
IPYIIOBBIX 00CYKACHUSAX, BEICOKUH YPOBEHb KYJIbTYpPbl HCIIOJTHEHHUS 3a1aHUI




Orneska
«XOpOII0Y (3aYTEHO)

3HaHUS:

- IOCTaTOYHO MOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUS 10 JUCLUIUINHE;

- YCBOEHHE OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPATYPhI, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o AUCHUILIUHE (MOYITIO)

YMEHHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHLUENIUAX U HAIPaBIECHUIX
JUCHUIUIIMHBI U 1TaBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHUIO, JIMHIBUCTUYECKH U JIOTMYECKU
MPAaBUIIHLHO M3JIaraeT OTBETHl Ha BOIPOCHI, YMEET JIeaTh 000CHOBAHHBIC
BBIBO/IBI;

- BJIaZICET UHCTPYMEHTApHUEM IO JUCLUIUINHE, YMEHUE €0 UCII0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPOPECCUOHATBHBIX 3aa4

HaBbIKH:

- caMOCTOsTENbHAs pad0oTa Ha MPAKTUYECKUX 3AHATHUSAX, YIaCTHUE B IPYNIIOBIX
00CYXIeHUSIX, BBICOKHI YPOBEHb KYJIbTYPHI HCIIOIHEHHS 3aJaHHIA;

- CpeIHHI ypOBEeHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITU;

- 0e3 3aTpyIHEHHI BEIOUpPAET CTAaHAAPTHYIO METOIUKY BBITIOJIHEHUS 3a/1aHUH;
- 000CHOBBIBAET XOJ1 PEUICHHUS 3a1a4 0e3 3aTpyIHEeHUH

Onenka
«YIOBIIETBOPUTEIIHHO
(3auTeHO)

3HAHUS:

- IOCTAaTOYHBIA MUHUMAaILHBINA 00bEM 3HAHHH 10 JUCIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEpATYypPhl, PEKOMEHJOBAaHHON paboyeil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOM TE€PMHUHOJIOTHH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMNIUAX U HAIIPABICHUSAX
10 JUCLUUIUIMHE U JaBaTh UM OILICHKY;

- BJIaJICET MHCTPYMEHTapHUeM Y4EeOHOM TUCIUIUIMHBI, YMEHUE €r0 UCITIOIh30BaTh
B PEILLICHUH TUITOBBIX 3a]1a4;

- YMEET MO/ pyKOBOJICTBOM IPEINOIABATENS PeIIaTh CTAHIAPTHBIC 3a4a4K
HAaBBIKU:

- paboTa 1oj; pyKOBOJICTBOM IPEMO/aBaTeNsl Ha MPAKTUUECKUX 3aHITHSIX,
JIONTYCTUMBIN YPOBEHB KYJIbTYPBI UCIIOJTHEHHUS 3a/IaHUM;

- JIOCTATOYHBIN MUHUMAJILHBIN YPOBEHBb C(HOPMHUPOBAHHOCTHU 3asIBJICHHBIX B
paboueit mporpamme KOMITETEHIIHIH;

- UCTIBITBIBAET 3aTPYAHECHUS TIPH OOOCHOBAHHUH QJITOPUTMA BBHITIOJTHEHUS 3a/IaHUM

Onenka
«HEYIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHUSA:

- (pparmeHTapHbIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBETA (BBINOJHEHUS TUCbMEHHON paboThI);

- 3HaHHE OT/AEIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCIUIUINHE;

YMEHHUS:

- HE yMEEeT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJ4ue rpyObIX omuOoK

HaBbIKU:

- HU3KUI YPOBEHB KYJIbTYPhI HCIIOJHEHUS 3aJaHUM;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBJICHHBIX B paboyeil mporpamme
KOMITCTEHITU;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON PadOTHI;

- He MOKeT 00OCHOBATh AIITOPUTM BBITIOJIHEHUS 3aJaHUIN

7.4. TeopeTndeckue BOIPOCHI U MPAKTHUECKUE 3aJaHUs JIsl IPOBEACHUS POMEKYTOUHON aTTecTallun
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI U HaBBIKOB U (MJIHM) OMbITA MIPOPECCHOHATBHON
NESITeIbHOCTH, XapaKTEPU3YIOLINX ATaIlbl ((OPMUPOBAHUS KOMIIETEHIMH B IPOIIECCE OCBOCHUS
00pa3zoBaTeNbHON MTPOTPAMMBI




7.4.1. TeopeTuueckre BOIIPOCHI AJIsl POBEICHHS TPOMEKYTOUHOM aTTECTAIlMH 00yYaroInuXCs
[IpumepHbIe TeOpeTUUECKHE BOIIPOCHI sl TPOBEACHUS TPOMEKYTOUHOM aTTeCTalli 00y4aromuxcs
1. /IBwxeHne kak crnoco0 CymecTBOBaHUSI MaTEPUH
2. OTKpBITHE JEIIUMOCTH aTOMa, KOHEYHOCTh JIETMMOCTH MTPOCTPAHCTBA-BPEMEHH.

3. B3aumooOpaTuMoCTh MaTepuu U SHEPTUU

4. PackpoiiTe CBOMCTBO MUKPOMUPA — «IUCKPETHOCTh)»?

5. PackpoiiTe CBOMCTBO MUKPOMHUPA — «KOPITYCKYJISIPHO-BOJTHOBOM JAyaiu3M»?
6. PackpoliTe CBOICTBO MUKPOMHUPA — «HEONPEACICHHOCTH)»?
7 Ilepexo1 OT CBOMCTB MUKPOMUpPA K CBOMCTBAM MaKpOMHpA.
8.[laliTe onpeneneHue GU3NIECCKON BEITMUNHBI
9.11epeuncnure ocHOBHbIE equHUIBEI CH

10.0OcHOBHOE ypaBHEHUE U3MEPEHUS.

11.ITpunnun HeonpeneneHHocTH I elizenOepra

12.Teopema HaiikBucra

13.IIpuHIMIT B3aUMOACHCTBUS TPUOOPaA U O0BEKTA U3MEPECHHS
14. TIpuHIMO TEXHOJOTUYECKOTO HECOBEPUICHCTBA MPUOOPOB
15.IIpuHuun Bo3AeCTBHS BHEITHUX BO3MYILEHUN Ha PUOOP
16.IIpuHIMIT HECOBEPIICHCTBA TEXHOIOTHH U3MEPEHUS

17. InvHa 3eMHOTO MepuuaHa Ha YPOBHE MOPS
18.Ilepeuricnute OCHOBHBIE KOHCTAHTHI MHKPOMHUPA

19. Ilepuox obOpamierns 3eMil BOKPYT OCH

20. ITepuox obpamenns 3emin Bokpyr ConHia

21. Yckopenue npu CBOOOIHOM MaIeHUH

22. CKopocTh CBETa B BaKyyMe

23. Macca u 3apsij 3JIeKTpOoHa

24.Macca u 3aps] JenToHA.

25.I'upoMarHuTHOE OTHOIIEHUE AIIEKTPOHA
26.'upoMarHuTHOE OTHOIIEHHUE TPOTOHA

27.KBaHT MarHUTHOTO TIOTOKA

28.ITocrosinnas pou-Knununra (kBantoBsid 3 Pext Xoia).
29.ITocTosiHHAs! TOHKOW CTPYKTYpPBI

30.I'paBuTarimoHHast mOCTOSTHHAS

31.IoctostHuas [1nanka

32.IlocTostHHas ABoraapo

33.IlocrostnHas bonpiimMana

34.@yHKIMOHAIbHASA CXEMa [IE3UEBOI0 Perepa YacTOThI

35. IloHsiTHE «KBAaHTOBAsk METPOJIOTHSI»

36. Ilepeuncaute BICOKOCTAOMIbHBIE KBAHTOBBIE A (EKTHI U IPUBEAUTE IPUMEPHI UX

MCIIOJIb30BaHUs JJI1 BOCIIPOU3BECHUS €IMHUL (PU3NYECKUX BETUUUH
37. Kak ocymiectBisietcst BocripousBenenue ['TI1D equnuil BpeMeHu, 4acTOThI U ITTUHBI
38.JlaliTe cCOBpeMEHHOE ONpeeIEHNE CEKYH/IbI
39.CBepXnpoBOANMOCTD
40.CBepxTeKydecTb
41.KBanroBslii apdext [Jxo3edpcona
42. Yto Takoe KynepoBCKHE Maphl?

43. BonpTaMriiepHasi XapaKTEPUCTHKA HK03e(COHOBCKOTO TIepexoia

44 KBanroBblil a3 dext Xomia

45. OnumuTe X0IOBCKYIO CTPYKTYPY METAIUT-IUAIEKTPUK-TTOTYIIPOBOTHUK

46. KakoBa 3aBUCUMOCTb XOJUIOBCKOTO COIPOTUBJIEHUS OT INIOTHOCTH 3JIEKTPOHOB B CIIOE
47 IlpuBenute nmpuMepsl UCToIb30Banus P exkToB Xomia u [[xo3edcoHa B METPOJIOTUH.
48.ITpuBenure KIacCU(PUKAIUIO TUIOBBIX (PU3NUECKUX SBICHHH, HCIOIB3YEMBIX MTPH

BBICOKOTOUYHBIX U3MEPEHUSX.
49.1lpuBenurte npuMepsl UCTIOIB30BAHMS METOJIOB KBAHTOBOW METPOJIOTUU JJIs TOBBIIICHUS
TOYHOCTH U3MEPEHUN
50.ITepeuncnute MEKTPOMArHUTHbIC (PU3MUECKUE SBICHHS, UCTIONb3YyeMblIe IPU



BBICOKOTOYHBIX U3MEPEHUSX.

51.BeicokoTeMiiepatypHasi CBEpXIpPOBOAUMOCTb

52.IlosgcHuTE CYIIHOCTH TEPMOITYMOBOTO METO/1a U3MEPEHUS TEMITEPATYPHI

53.M3MepeHne CBepXHU3KUX TeMIeparyp ¢ moMoiisio dddekra xozedcona

54.TlosicHuTe MpUMEHEHHE JIa3epHBIX HHTEP(HEPOMETPOB AJIs U3MEPEHUS THUIIOBBIX

MEXaHUYECKUX BEJIMYUH C OOJBIION TOUHOCTHIO

55.JIByxnyueBoi uatepdepomerp MakikenbcoHa

56.Croco6 peHTreHOBCKON HHTEPhEPOMETPUHU

57.1lpuBeauTe MPUMEPHI UCTIOIB30BAHUS SIBICHUS AIEKTPOMArHUTHON UHIYKIUH [Tl U3MEPEHUN
TUTIOBBIX JIEKTPUUECKUX BEIIMYNH

58.0ddext Dapages u ero UCIOJIb30BAaHUE B METPOJIOTHH

59.M3mepeHne HanpspKEeHUs ¢ UCTojib3oBanueM 3ddekra Keppa

60.

N3mepenue HanpsikeHus ¢ ucnoibzoBanueM 3gdekra [lokkennca

61.Hcnonp3oBanue npe303¢dexra s u3MEpEeHUs CUJT U JaBICHUIN
62.Crioco0bI U3MEPEeHUs, OCHOBaHHbBIC Ha UCTOJIb30BaHUU Y dekTa Jlommepa

63.

IloscanTe CYIIHOCTh MaroHuTOPE30HAHCHBIX METOJ0B C OINTUYECKON HaKauyKOH aTOMOB M HUX

HCII0JIB30BAHUE B METPOJIOTUH.

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

B dem 3akirouaercss MarHUTHBIN pe3oHaHC?

Mertona simepHOTO MarHuTHOTO pe3onanca (SIMP)

Mertona cBOOOAHOM si/IepHOM mpeneccuu. Tecnamerp.

Jlns xakux ueneit ¥ B kakux CU nmpumensiercs MeToA siIepHOM UHAYKIUU?

JI1st KaKuX U3MEPEHHM HCTIONB3YETCsl METO/ SIACPHOTO PE30HAHCHOTO MOTIIOIICHHUS?
MeTto/ 371IeKTPOHHOT0 MapaMarHuTHOro pe3oHanca (I11P)

B gewm 3akmouaercs a3 dexr 3eemana?

Ha yem ocHOBaHBI MAarHUTOPE30HAHCHBIE METO/IBI C ONTUYECKON HAKauYKOW aTOMOB?
MeTton n3MepeHusi, OCHOBaHHBIN Ha 3 dexkre Meccbayapa

N3Mepenne Temriepatypbsl METOJAOM SIAEPHOTO KBAAPYIOJIBHOTO PE30HAHCA
Pacckakute 0 TUIOBBIX (PH3UYECKHUX 3aKOHAX, UCTIOIB3YEMbIX B H3MEPHUTEIHLHON TEXHUKE

75.Cxema npubopa HHEPIIMOHHOTO JICUCTBUS
76.11osicaute cyuiHoCTh 3akoHa [1ackais u ero ucnob30BaHue AJIs U3MEPEHMSI 1aBICHUS

77.

IlosicauTe CYIITHOCTDH 3aKOHAa ApXI/IMCI[a " €ro UCII0Jb30BaAHUEC IJIA USMEPCHHA THITOBBIX

(GU3HUYECKUX BETUYUH

78 .MastaukoBsle CH mapaMeTpoB JTMHEHMHOTO ABMXKEHUS

79. AnddepeHnnanbHbI MAHOMETP U €T0 UCTIOIB30BAHUE B METPOJIOTUHI

80.KakoB mmpoxuii kinacc METOJJ0B, OCHOBAHHBIX HAa U3MEPEHUH COOCTBEHHO BEKTOpPA CKOPOCTH U
€ro COCTaBJISOUINX?

81.
82.
83.
&4.
85.

CHCTCMBI

86.
87.

Pacckaxure 0 TEpMOAHEMOMETPUIECKOM METO/I€ H3MEPEHUS CKOPOCTH BO3/1yXa

[TosicHuTe npUHIMI JEHCTBUS CBETOIYUYEBOrO OcLuIIorpada

Kaxkos IIPHUHIIHIT I[CflCTBHH HU3MCPUTCIBHOI'0O MCXaHU3Ma MaFHHTOBHeKTquCCKOﬁ CHCTEMBI?

Kak yctpoen npubop anst oOHapyKeHHsI dJIEKTPUUECKUX 3apsiioB? DIEKTPOMETP.

[TosicHuTe PUHIUT IEHCTBUU AIIEKTPOMEXAHIMUECKOTO ITPeoOpa3oBaTeIs IEKTPOIUHAMUIECKON

Kaxk yctpoen npeoOGpa3oBaresb 3JIeKTPOCTATUIECKON CUCTEMBI?
KaxoB npunHIun neicTBust npruOOpoB 3J€KTPOMAarHUTHON CUCTEMBI?

88.Kak ycTpoeH ra3oBblid TEPMOMETP MOCTOSIHHOTO TOKa?
89.KakoB npHHIMI I€UCTBUS MAHOMETPUUECKUX TEPMOMETPOB?

90.

Pacckaxunre o CI)I/ISI/I‘ICCKI/IX 3aKOHaX, p€aJIM30BaHHBIX B JKUJAKOCTHBIX MAHOMCTPUYICCKHUX

TEPMOMETpPAX
91.Kak ycTpoeH TepMOaIeKTpUIecKuil mpeodpazoBaTelib?

92.
93.

KakoB npuHIUI 1€CTBUS TEPMOPE3UCTOPOB?
Ha xakux ¢u3nueckux 3aKkoHaX OCHOBaHBI MHPOMETPUUECKHUE METOIbI U3MEPEHUN

TeMnepaTrypbl?
94 Kak knmaccupuimpyroTcsi TMpOMETPhI B 3aBUCHUMOCTH OT BXOJHOW BEIMYUHBI?

95.

Kakue CpeacTBa U3MCPCHUA PCAIM30BaAHbI HA 3aKOHC CTC(I)aHa-BOHLLIMaHa?

96.11osicHUTE METO U3MEPEHNUS LIBETOBBIX TMPOMETPOB
97.KakoB MpUHLMI JEHCTBUS SIPKOCTHBIX TUPOMETPOB?



98. IlosicHuTe CylmHOCTh 3aKOHAa BHHA 1 €ro ucnoap30BaHUE I U3MEPEHUS TEMIIEPATYPBI

99. [laiite onpeneneHue NOHATUSA «ITAJIOH €AUHULIBL. . .... », IPUBEAUTE TPUMEPHI.

100. Kak ¢pyHKIIMOHUPYET «CHCTEMa BOCTIPOM3BEACHUS €AMHUI] BETHIHHY?

101. KakoBa nporieaypa BOCIpOU3BEACHUS €IUHUI] BETUYNH

102. Yo npencraiseT codboi nepBUYHBIN 3Tajnon? [IpuBenure npumMepsl.

103. Yto mpeacTaBisitoT coOoit dTamonbl-cpaBHeHus? [IpuBenure mpumMepsl.

104. Yo npencTaBisatoT coOoit 3Tamonbl-cBuaeTenu? [IpuBeaure npuMepsl.

105.YTo noHMMaeTcs mo1 MpoCaeKUBAEMOCThIO ATAJIOHOB?

106. Uto HEOOXOIMMO C/IeIaTh, YTOOBI 0OCCIICUUTh [ICHTPATM30BAHHOE PEIICHHE BOIPOCOB
MIPOCIICKUBAEMOCTH ?

107. Kak peanu3oBarh TpeOOBaHUS K IIEHTPATM30BAHHOMY PEIIEHUIO BOTIPOCOB
MIPOCIICKUBAEMOCTH ?

108. Uto cocraBisieT STaJIOHHYIO 0a3y CTpaHbI?

109. KakoBa posib TEXHUYECKON MOACUCTEMbBI TOCYAPCTBEHHON CUCTEMBI 00CCTIICUCHHS €IMHCTBA
n3mepennii ('CH)?

110. KakoBBI OCHOBHBIE 33141 TOCYAAPCTBEHHBIX HAYYHBIX METPOJIOTHYECKUX HHCTUTYTOB?

111. Kak nocturaercst Tpe0oBaHNE «KHEM3MEHHOCTHY 3TaJIoHA?

112. JIns kakux mesield 3TaloH JOJDKEH 00J1a1aTh CBOMCTBOM «BOCIIPOU3BOIUMOCTE)?

113. Kak obecnieunBaeTCsl Ha MPAKTUKE MPUMEHEHHE CBOMCTBA «CIUYAEMOCTh?

114. KakoBbI METPOJOTUYECKHE CBOMCTBA, ONIPEACIIIONINE 001aCTh MPUMEHEHHS dTAJIOHA?

115. KakoBbl CBOICTBA, OMpEAEIAIONINe TOYHOCTh PE3yIbTaTOB U3MEPEHUS?

116.KakoBbl KOHKpeTHbIE TPEOOBaHMS K METPOJIOTUYECKUM XapaKTEPUCTUKAM dTaloHa?

117. KakoBa 11eJ1b CO3/1aHus CIEHAILHOr0 3TajloHa?

118. Kakue crienuaibHbIC 3TaJOHBI CO34aHbl B PD?

119. KakoBo Ha3HaYCHHUE CIICIUAIILHOIO 3Taja0Ha?

120. JInst 9ero CiryuT moBepoyHas cxema?

121. Yro npexacrasisier cOOOH JIOKaIbHAs TIOBEPOYHAs cxema?

7.4.2. IlpakTueckue 3aJaHus AJs IPOBEACHUS IPOMEXKYTOUHOM aTTecTalluy 00yJyaronxcs
PaccunTarh Ha KakKuX 4acTOTaX MOKET paboTaTh BOJOPOIHBIN pernep 4acToThl, Ul cepun Pynre.

7.4.3. IlpumepHble TEMBI KypcoBOW paboThI (poekTa) (IpyU HaJIUYUN)
KypcoBble npoekThl (paboThl) y4eOHBIM MJIAHOM HE MPETyCMOTPEHbI

7.5. MeTtonudeckue MaTepHalibl, ONpeeNIIonne Mpoleaypbl OlICHUBAHUS 3HAHUN, YMEHUH, HABBIKOB U
(unu) ombiTa MPO(heCCUOHATBFHON e TENIbHOCTH, XapaKTepH3yoIre 3Tanbl OPMUPOBAHUS KOMITETEHITHIA

[Ipouienypa npoBeaeHUs TPOMEKYTOUHOM aTTeCTAIllMU U TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH
perJaMeHTUPYyeTCs JOKAIbHBIM HOPMATUBHBIM aKTOM, OTPEAEIISIONINM HOPSAOK OpraHUu3alluu 1
MPOBEJICHUS TEKYIIEr0 KOHTPOJIIS yCIIEBAEMOCTH M MPOMEKYTOYHOM aTTeCTalluU 00yUYaroIIXCA.
[Iponenypa onennBanust GOpMUPOBAHUS KOMIIETEHIIMIA MPU TPOBEICHUH TEKYIIIET0 KOHTPOJISI PUBE/ICHA B
1. 7.3. TUNOBbIE KOHTPOJIbHBIE 3a/IaHUs WM MHBIE MaTepUaibl TEKYILErOo KOHTPOJIS IPUBEICHBI B 1. 7.2.
[IpomexyTouHas aTTecTanys Mo AUCUUILIIMHE MPOBOIUTCS B OpMeE dK3aMeHa. DK3aMEH MTPOBOIUTCS B
dbopme cobeceqoBaHusI.

7.6. Kputepun orieHuBaHus chOpMHUPOBAHHOCTH KOMIIETEHIIUN MTPU MTPOBEIEHUH POMEKYTOUHON
aTTecTaluuu

YpoBEeHL OCBOCHHUS U OIIEHKA

Kpurepun Ornenka Orenka
«HEYJIOBJICTBOPUTEIb | «yAOBIETBOPUTENBH | OLIEHKa «XOpOIIO» O1leHKa «OTIUYHOY
OLICHMBAaHUS
HO» o»
«HE 3a4YTECHO» «3a4YTECHO)




YpoBeHb ocBoeHUsI | YPOBEHb OCBOEHUSA | YPOBEHb OCBOCHHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallTUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOIMPOCHI OuniieTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuana. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEBHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

Or1reHKa Mo JUCIUIIINHE 3aBUCHUT OT YPOBHS CPOPMUPOBAHHOCTH KOMIIETEHITNMN, 3aKPETICHHBIX 3a
TUCITATIIIMHOM, W TIPEJICTaBISAET CO00H cpeHee apuMeTHIeCcKoe OT BRICTABICHHBIX OIICHOK 1O OTAEIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

Or11eHKa «OTJIMYHO»/«3a4TEHOY BBICTABIISIETCS, €CJIH CpeHee apuPpMeTUIECKOe HaXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apuMEeTHUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yIOBIIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpeiHEe apu(MeTHIeCcKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 110 3,4.

OneHka «Hey/10BIETBOPUTENIbHOY/ «HE 3a4TE€HO)» BBICTABIISETCS, €CIIU CpeHee apupMeTHIecKoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBHO-TEXHUYECKO0E o0ecneyeHne TUCIUILIMHBI (MOTYJIs)
8.1. [lepeueHb OCHOBHOM U JOTMOJHUTEIBHOMN JINTEPATYPHI, HEOOXOIUMOM JIIsl OCBOCHHUSI TUCITUTUTHHBI
(Moyist)

KonuuectBo
HK3EMILISAPOB/3JIEKTP
oHHbIH agpec Ib6C

Ne ABTOp, Ha3BaHKE, MECTO U3JIaHUS, U3AATEIbCTBO, TOJ U3IaHUs YIYeOHOU 1
n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI

OcHOBHAS JJUTEPATYPA

Cagenbes U. B., Kypc ¢usuku. B 3 1. Tom 2. DnexkrpuuectBo. Konebanus u https://e.lanbook.com

! BostHbL. BonmHoBas ontuka, Cankt-IletepOypr: Jlaus, 2022 /book/184164
YueOHO-MeToAMYeCKas JIUTepaTypa
1 Kykca I1. b., [Tnaronosa H. M., Opsosa H. B., Hecrepenko B. B., http://ntb.spbgasu.ru/
HcnipiTanue npupoIHOTo mecka s Tshkesoro oerona, CI16., 2011 elib/00287/

OOyuaromuecs U3 ynciia HBAIHI0B U Ul ¢ OB3 oOecrieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaTEILHBIMU pecypcaMu B (popmax, alaTHPOBAHHBIX K OTPAHUYCHUSIM UX
3/10pOBBS.

8.2. [lepeuenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAIIMOHHOU ceTH «THTEpHET», HE0OXOIUMBIX IS
OCBOEHUS AUCLUILIUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET» DneKTpOHHBIN ajpec pecypca

http://www.spbgasu.ru/Universitet/Bibli

®u3nyecKue OCHOBBI U3MEPEHUN ;
oteka/Informacionnye_resursy/

8.3. [lepeueHb COBpEeMEHHBIX MPOPECCHOHATBHBIX 0a3 JTaHHBIX U WH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DIJIeKTPOHHBIN apec pecypca
WurepHeT-TpeHakepsl B chepe 006pa3oBaHus http://www.i-exam. ru
JlabopaTopHbie pabOTHI 1O T'HJIPABIUKE http://www.labrab . ru /spbgasu
Cucrema aucranimonsoro ooyuenus CII6I'ACY Moodle https://moodle.spbgasu.ru/
OnektponHas 6ubnuorexka Upouc 64 m’;;/)://ntb.spbgasu.ru/|rb|s64r_p
DJIEKTPOHHO-0MOIMOTEYHAs cucTeMa u3nareibcrsa "Jlanp" https://e.lanbook.com/
DNeKTPOHHO-0MOIMoTeyHas cucreMa usnarenbersa ' IPRsmart” http://www.iprbookshop.ru/
3H€KTpOI—'I'HO-6I/I6J'II/IOT€‘IHa$I cucrtema uznarenscrsa "KoHCynbTaHT https:/Awww.studentlibrary.ru/
CTyJIEHTa
Hayunast snekrponnas 6ubimmoreka eLIBRARY.RU https://www.elibrary.ru/

®denepanbHbIil 00pa3oBarenbHbIi nopTan "EnnHoe okHO 1ocTyna K

,, http://window.edu.ru
06pa30BaTeJ'IBHLIM pecypcam

Poccuiickas rocyapcTBeHHasi OnbanoTeKa wWww.rsl.ru
Bceepoccuiickuii MHCTUTYT HAYYHOM U TEXHUUECKOW HHPOpMALIUN s
www2.viniti.ru
(BUHUTHN)
EnunbIi 371eKTpOHHBIN pecypc yd4eOHO-METOAMYECKON JIUTEpaTyphl
www.spbgasu.ru
CIIGIACY pog
Tex.JIut.Py - TexHuueckas JurepaTypa http://www.tehlit.ru/
bubnuoreka no EcrectBeHHbIM Haykam Poccuiickoil AkagemMun Hayk
(PAH) www.ras.ru

8.4. HepequL HH(bOpMaLIHOHHBIX TCXHOHOFHﬁ, HCIIOJIB3YCMbIX ITPU OCYIICCTBIICHUU 06p330BaTCJIBHOFO
nmpomnecca o JUCHUIIIMHE, BKIIKOYad IMEPCUCHb JIMIICH3UNOHHOI'O U CBOGOIIHO pacnpoCcTpaHiaCMoro
mporpaMMHOT O obecrnieucHUs

Crnioco6 pacrpocTpaHeHus
HaumenoBanue (JIUIIEH3MOHHOE WJTU CBOOOTHO
pacrpocTpaHseMoe)

LibreOffice CB0OOAHO pacIpoCTpaHsIEeMOe




8.5. MarepuaabHO-TEXHUYECKOE 00€CTICUeHNUE TUCITUTIITHHBI
CBenieHns 00 OCHAIEHHOCTH YU€OHBIX ayJUTOPUI M MOMENICHUHN JJIs1 CAMOCTOSITENIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPHI U OcHalleHHOCTh 000PYAOBAHUEM U TEXHUYECKUMU
MTOMEIIEHUH JJIsi CAMOCTOSITENIbHOM pabOTHhI cpelcTBaMu o0yueHus

VYyeOHast ay1uTopus AJis IPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O TUIIA, KOMIUIEKT MYJIbTUMEIUIHOTO
00opynoBaHus (MIEPCOHATBHBINA KOMITBIOTED,
MYJIBTUMEAUNHBIA IPOEKTOpP, IKPaH, ayJIuOCHCTEMA),
JI0CKa, 9KpaH, KOMIUIEKT y4eOHOW MebenH,
nojKiIoUeHue K komnbtoteproit cetu CIIOIACY,
BbIXOJ B IHTEpHET.

39. YueOHble ayTUTOPHH JIJIs1 TPOBEICHUS
JIEKI[MOHHBIX 3aHATHH

39. Y4ueOHble ayTUTOPHH JIJIsl TPOBEICHUS
MPAKTUYECKUX 3aHSATUI, KypCOBOTO
MIPOCKTUPOBaHUS (BBIMOJHEHUS KYPCOBBIX padoT),
TPYIIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIH,
TEKYIIET0 KOHTPOJIS ¥ MPOMEXKYTOUHOMN
aTTecTaluu

KommiekT MynbTuMe TnitHOT0 000pyA0BaHUS
(mepcoHaIbHBIN KOMIIBIOTEP, MYJIbTUMEUITHBIN
IIPOEKTOP, IKPaH, ayAUOCUCTEMA), 1OCKA, KOMILIEKT
y4eOHOI MeOemnH, MOIKII0YeHUE K KOMITBIOTEPHON
cetu CIIOI'ACY, Brixon B HTEpHET.

IMunpaBnuueckas mammna 30tc; McnpitaTenbHas
mamuHa 140tc; [Ipecc ruapasnudeckuit S0tc;
Mammna ucnbitarenbias 50tc; [pecc
ruapasinueckui 500Tc; YHUBepcalibHas HaNOJbHAs
UCHBITaTeNbHAS AJIEKTPOMEXAHUYECKash MaIlWHA 10
100 xH; YHuBepcaiibHasi HACTOJbHAS UCTIBITATEIbHAS
a7eKTpoMexannueckass MamuHa 10 10 kH;
YHuBepcanpHas HaCTOJIbHAsI UCIIBITATEIbHAS
aJeKTpoMexannueckast mamuHa 10 SOkH;
YHuBepcanpHas 3JIEKTPOMEXaHUYECKast
ucneiTatenbHas MamuHa 600kH; Cepso-
ruapaBiInueckas ucnelirarenbHas cucrema UTM Ha
100xH; CepBoruapapnuyeckasi BLICOKOYACTOTHAs
ucneITarenbHas cucrema MaKron ma 25kH;
CepBoruapapinuyeckas UCTIbITATEIbHAS CUCTEMA -

39. MexxkadenpanpHas 1abopaTopusi: Magnum - 2000xH; A1220 MONOLITH

Ceknus A YIBTPA3BYKOBOH JT€PEKTOCKOI ISl KOHTPOJISl OETOHA;
JleTexTop crepKHEN apMaTypsl U OIIpeeIICHNE
TOJIIMHBI 3aIIATHOTO CJ10s1; MOJIOTOK AJIsI HCTIBITAHUIA
oerona SilverSchmidt PC; [Tpu6op ans onpeneneHus
MIPOYHOCTU MaTepuanoB MeTo oM oTpeiBa [10C
50MI'4.V; Teepaomep Equotip 3; YibTpa3BykoBoii
npubop Pundit Lab; TDS-150 - Kommiekc
n3MepurenbHblid 40-kaHanpHbIi; TDS-530-30 -
Kowmmnekc nzmepurensubiii 30-kananbHbIi; HoyTOyK
ASUS X450LB-WXO0; ITopTatnBHBIII MHOTOOCHOBHOM
ONTUKO-PMHUCCHOHHBINA aHAIN3aTOP XUMUYECKOTO
cocraBa MeTayuioB ¥ ciuiaBoB PMI-MASTER UVR
Pro; IlopTatuBHBIN peHTIeHO-(ITyOpeCeHTHBIN
CHEKTPOMETP ISl aHaIM3a METAJIOB C
BO3MOJKHOCTBIO OTIpEeNICHUs "TeTKUX 3J1eMeHTOB" X-
MET 8000 Expert




[Tomemenue ast CaMOCTOSTENLHOM paOOThI
(uuTanpHBIN 3251 OuOMMoTekH, aya. 217): I11IK-23 mr., B
T.4. 1 mr.- I[IK mis mur ¢ OB3 (cucreMusiii 010K,

39. TlomenieHus U1t CaMOCTOSITEILHON pabOThI MOHHTOP, KJIABUATYypa, MBIIIIb) C TIOJKITIOYCHHEM K
cetn «HTEpHET» M 00ECTIeYeHHEeM JOCTYIa B
JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

Jlst maBanuaoB u aui ¢ OB3 oGecrieynBarOTCs CrieliaabHbIC YCIOBHS IS TOTYYCHUS
00pa3oBaHus B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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