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AHHOTanus

Hucuunnuaa  «KoMmbpioTepHoe  MoOJenUpoBaHHE  (U3UKM  TOHKUX  IUIGHOK H
HAHOIIPOIIECCOBY» BXOJIUT B 00pa30BaTEIbHYIO MIPOrPaMMy BBICIIETO 00pa30BaHUs — MPOrpaMMy
OakanmaBpuata TI0 HampaBieHuto mnoarotoBku/ crenuanbHocTH 03.03.01 «IIpuxnagabie
MaTeMaTHka © (Qu3uka» HamnpaBieHHocTH «llpukiagnas ¢usuka uW  UHPOPMALMOHHBIE
TEXHOJIOTHH B HAHOMHAYCTpHUM». JluciumnianHa peanusyercs kadeapoid «Ne3y.

JlucuununHa HaresieHa Ha (P OpMHUPOBAHKE Y BBITYCKHUKA CIETYIOUIMX KOMIIETCHIIUMI:

OIIK-2 «CrocobeH HCmoab30BaTh COBPEMEHHBIE WH(OOPMAIMOHHBIC TEXHOJOTHH |
pOTrpaMMHBIE CPEJCTBAa MpPH PELICHUH 3a1ad NpOopecCHOHATIBHOM NeATENIbHOCTH, COOIoaas
TpeboBaHus HHOOPMAITMOHHON 0€301TaCHOCTH

ITK-1 «Cnoco0eH mpoeKTHPOBaTh CI0KHOE BAKyyMHOE TEXHOJIOTHUECKOE 000py10BaHKE
3JIEKTPOBAKYYMHOT'O U MOJIYIPOBOJHUKOBOTO MPOU3BOICTBA»

IIK-9 «CnocobGen pa3pabaTbiBaTh HOBBIE INPOTPaMMbl M METOAWKH HCHBITAaHUN
MHHOBAIIMOHHOM MPOIYKIIMH HAHOUHAYCTPUU»

[IK-10 «CnocobeH mpoBOAUTh CTATUCTHYECKHI aHalIM3 pe3yabTaToOB HUCHBITAHUN
MHHOBAIIMOHHOM MPOIYKIIMU HAHOUHAYCTPUU»

CopepxaHve JOUCLMIUIMHBI OXBAaTbIBAET KpPYI BOIIPOCOB, CBSI3aHHBIX C METOJaMHU
MOJIETUPOBaHUS (PU3UUYECKUX MPOLIECCOB U SIBJICHUM, MPOUCXOISAIINX B CUCTEMAaX MOHMKEHHON
Pa3MepHOCTH.

[IpenogaBanue AMCUMIUIMHBI MpeAycMaTpUBaeT cieayionie (OopMbl OpraHU3aIUH
y4eOHOTO0 Tpoliecca: JISKLIUH, JJAO0paToOpHbIe PadOThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
paboTta oOyuaromerocs.

IIporpaMMoil IHUCHUIIMHBI IPETYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYILIMH
KOHTPOJIb YCIIEBAEMOCTH, POMEXKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO0miasi TpyA0eMKOCTh OCBOSHHS JUCLHUILIMHBI COCTABISET 8 3a4eTHBIX €IUHUI], 288
YacoB.

SI3bIK 00yUeHUS IO JUCIMILTAHE «PYCCKHID.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
[Monydenue cryaeHTaMu HEOOXOIUMBIX 3HAHUHM U HABBIKOB B 007acTH (DU3MKH TOHKUX ILUICHOK,
MPOU3BOJICTBA U MCCIEAOBAHUSA CBOMCTB TOHKUX IUIGHOK M TOHKOIUICHOYHBIX TOKPBITUM;
MpEACTABICHHE BO3MOXKHOCTH CTYACHTaM pa3BUTh M MPOJEMOHCTPUPOBATH HABBIKM B
UCIIOJIb30BAaHUH, CO3[JaHUH, ONTUYECKUX IJICHOK; pacueTax ONTUYECKUX MOKPBHITUNH Ha OCHOBE
TOHKHX TIJICHOK;

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTeIbHON YacTH 00pa30BaTeIbHON MPOTpaMMBbI

BhICIIero oopazosanus (nanee — OIT BO).
1.3. TlepedeHp IIaHUPYEMBIX PE3YyIbTaTOB OOYUYEHUS MO JUCLUIUIMHE, COOTHECEHHBIX €
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.
B pesynbrare M3ydeHus AUCUUILUIMHBI OOYYArOIMIICS NOJDKEH 00JIafaTh CIEAYIOIUMU
KOMIIETEHIIMSIMU MM UX YacTsAMHU. KOMIeTeHIIMM ¥ WHAMKATOPHI UX JOCTHKECHUS TPUBEACHBI B

Tabymue 1.
Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHXKCHHS
Kareropus (rpynna) Kon u HanmeHoBaHMe Kon u HanMeHoBaHME HHIMKATOPA
KOMIETEHINH KOMIETEHINH JOCTUKEHHS] KOMITETEHIIUN
OIIK-2.3.1 3HaTh COBpEMEHHBIE
OIIK-2 Cnocoben MH(pOpMaIMOHHBIE TEXHOJIOTHU U
UCIIOJIb30BATh MIPOrpaMMHBIE CPEICTBA MIPH PEIICHUN
COBpPEMEHHBIE 3aj1a4 npodeccruoHalIbHON 1eATeIbHOCTH,
UH(POPMAIOHHbIE cobutoast Tpe0oBaHUsT HUHPOPMALIMOHHOM
TEXHOJIOTHH U 0€30MacHOCTH
[IPOrPaMMHBIE OIIK-2.Y.1 ymeTh NpUMEHSATh
O6menpodeccuoHaIbHbBIE | CPEACTBA MPU COBpEMEHHBIC HH(POPMAITMOHHBIE
KOMTIETEHITHH pelIeHny 3a1aq TEXHOJIOTUH | MIPOTPAMMHEIE CPEACTBA MPH
npodeccuoHaIbHON perieHnu 3a1a4 npodeccuoHaIbHON
JESATEIILHOCTH, JeSTEIbHOCTH
coOmromas OIIK-2.B.1 BnageTh HaBBIKaMu pabOTHI C
TpeGoBaHUs COBPEMEHHBIMU MH(POPMALMOHHBIMU
nH($OpMaLMOHHON TEXHOJIOTUSIMU U MIPOTPAMMHBIMU
0€3011acHOCTH CpEICTBaMU MPHU PEIICHUH 3a7a4
npodeccnoHaIbHO IeATEeNbHOCTH
[1K-1.3.3 3nats CAD-cucremsi:
HAaUMEHOBaHMsI, BO3MOXXHOCTH U MOPSIIO0K
[IK-1 Cnocoben paboThI ¢ HUMH
MPOEKTUPOBATH [TK-1.V¥.2 ymeTb npou3BOIUTh pa3padOTKy
CJIOKHOE€ BaKYyMHO€ | TEXHUYECKOM JOKYMEHTAIMU Ha CJI0KHOE
TpodeccHoHabHbE TEXHOJOTHYECKOe BaKyyMHO€ TE€XHOJIOTHYECKOE
BS— obopymoBaHnue 000pyIOBaHUE C UCIIOJIb30BAHUEM
3JIEKTPOBAKYYMHOI'O | TEKCTOBBIX peaakTopoB, CAD-cuctem u
u rpauUecKux peakToOpoB
nonynpoBoauukoBoro | [TIK-1.B.1 BnageTrs HaBbIKamMu
IIPOM3BOJICTBA MPOSKTHPOBAHUS BAKYYMHOUW CHCTEMBI
CJIOKHOT'O BaKYyMHOI'O TEXHOJIOTHYECKOTO
o0opynoBaHUs
[1K-9 Criocoben [1K-9.3.1 3HaTh COBpeMEHHBIE JOCTUKEHHUS
pa3pabaTbIBaTh OTEYECTBEHHOH U 3apyOeKHOW HAYKH,
[Tpodeccuonanbubie HOBBIE IPOTPAMMBI U | TEXHUKH U TEXHOJIOTMH B HAHOMHTYCTPUU
KOMIIETCHITUU METOIUKHU I1K-9.3.2 3HaTh OCHOBHBIC IIOHSATHS,
UCTIBITAaHUI TEPMUHBI U OIpe/IeJIeHHs B 00J1aCTH
MHHOBALIMOHHOU WCTIBITAHUN MHHOBALIMOHHOW NMPOAYKIHUU




POJYKIIUH HaHOUHIYCTpUU

HAaHOUHYyCTpUU I1K-9.3.3 3HaTh Ha3HAUEHUE, YCTPOICTBO U
MIPUHIINI JEHCTBUS 000py10BaHMUS,
HCIIOIB3YEMOTO Il U3MEPEHU I
rapaMeTpOB MHHOBAIMOHHOM NMPOAYKIIMHU
HaHOUHIYCTPUU

[1K-9.V.1 yMeTh aHanu3upoBaTh
TpeOOBaHUS, IPEIBIIBISIEMbBIE K
MHHOBALIMOHHOM NPOAYKINH
HaHOMHIYCTPUU

[1K-9.V¥.2 ymets popmupoBaTh mporpammy
MIPOBEICHUS UCIIBITAHUI NHHOBALIMOHHOM
MPOYKIIMY HAHOUHYCTPHH,
OMPEIEISAIONLYIO LIEeTb TPOBEICHUS
WCIIBITAaHUH, 00BEM UCIIBITAHUH, YCTIOBUS

HCIBITAaHUN

IIK-10 Criocoben

MPOBOJIUTH ITK-10.3.1 3HaTH CTIOCOOBI paOOTHI €

CTATUCTUYCCKUN COBPEMEHHBIMH CPEJICTBAMH 00pabOTKH,
[Ipodeccrnonansubie aHAJIU3 Pe3yJIbTaTOB XpaHEHUs U Mepeaaydu JTaHHbBIX
KOMIIETEHIINU WCOBITaHUH [T1K-10.3.2 3HaTh METOBI U CPEACTBA

MHHOBAIIMOHHOHI BBHITIOJTHEHUS AaHATMTUYECKUX PACUETOB,

MIPOTYKITUH BBIYUCIIMTENBHBIX U TpadUIecKux padboT

HAaHOUHIYCTpUU

2. Mecro pucuuniunsl B cTpykType Ol

JucnumnimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
P U3YYCHUH CICAYIONINX JUCIUILTNH:

— «Du3ukKay,

— «Maremaruka. MatreMaTHYECKUM aHAIN3Y,

— «®PuU3NYECKUEe OCHOBBI HAHOTEXHOJIOTHI».

3HaHUd, TOJMy4YEHHBbIE NPU HU3YUYEHUU MaTepuana JaHHOW JUCUUIUIMHBI, MUMEIOT Kak
CaMOCTOSITENILHOE 3HAYCHUE, TAK U MCITIOB3YIOTCS MPU U3yUYEHUU JAPYTUX JTUCIUTLINH:

— «®Du3nKa KOHJIEHCUPOBAHHOTO COCTOSIHUSI BEILIECTBA.

3. OOBEM U TPYJOEMKOCTh JUCIUTLIAHBI
Jlanabie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB y4eOHOM
paboTHI 10 AUCHUTUTHHE (M paclpeeNieHIe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABICHBI B
Tabymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCIUIIITUHBI

N TpynoemMKoCTb 0 ceMecTpam
Bun yuebnol paboThl Bcero NeG N7
1 2 3 4
Oowan mpyooemKkocma OUCUUNIUHDL, 3/ 788 3/ 108 5/180
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020moeKu 59 34 25
Ayoumopnuie 3ausamus, BCEro 4yac. 102 51 51
B TOM YHCJIE:
nexumw (JI), (gac) 34 17 17
?paK)TI/IIIeCKI/Ie/CGMI/IHapCKI/IC sansatua  (I13), 34 17 17
qac




nabopaTtopHbie paboTsl (JIP), (uac) 34 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac) 63 27 36
Camocmoamenvnas paboma, Bcero (4ac) 123 30 93
Buo npomesxcymounoit ammecmayuu: 3a4er, OK3.
OK3.,
mudd. 3auger, sk3amen (3auer, dudd. 3auq, s JK3.

Dk3.**)

Ilpumedanue: KaHIUAATCKHIN SK3aMEeH

4. ConepxaHue JUCHUTUIUHBI

4.1. PacnpeneneHve TpyA0€MKOCTH AUCUUIUIAHBI 10 pa3fiesiaM U BUJAM 3aHATHIA.

Pa?)IICJIBI, TCMbI JUCIHUIIMHBI U UX TPYJOCMKOCTb IPHUBCACHLI B Ta6JII/II_I€ 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh

Paznensl, TeMbI JUCLIMILINHBI

Jlexmun
(qac)

I13 (C3)
(qac)

JIP
(qac)

KIT
(qac)

CPC
(qac)

Cemectp 6

Pa3znen 1. IlpuMeHeHne TOHKUX JIEHOK

Tema 1.1. Knaccudukanus TOHKHX TIIICHOK
Tema 1.2. ToHKME JIEHKU B ONITOJIEKTPOHUKE
Tewma 1.3. TOHKHE TUIEHKH B ONTHYECKOM
npruOOPOCTPOCHUH

10

Pa3nen 2. MeToapl HaHECEHUST TOHKUX IVIEHOK
Tema 2.1. Pe3ucTUBHOE U 3JIEKTPOHHOJIYYEBOE
HCIapeHue

Tema 2.2. KaTtonHoe paciblieHue

Tema 2.3. HaneceHnne roHKMX IICHOK U3 ra30BO
¢asbl

10

Paznen 3. Matepuaisl 1151 TOHKUX

IJICHOK

Tewma 3.1. TpeGoBaHus K TUIECHKOOOPA3YIONITUM
MaTepuagam

Tema 3.2. Oxcunel.

Tema 3.3. ®TOpUIOB U raJOTeHUIbI

Tewma 3.4. Cynbbhuasl 1 ceeHU b

Tewma3.4. [TonynpoBOIHUKOBBIE MaTepUaJIbI

10

Hroro B cemectpe:

17

17

17

30

Cemectp 7

Paznen 4. Mexannueckue CBOMCTBA TOHKUX
TJIEHOK

Tema 4.1. Ilonsitue o CTpykType

mieHok. Tema 4.2. 3apokieHre U POCT IMICHOK.
Tema 4.3. BHyTpeHHUE HANIPSKEHUS.

Tema 4.4. MexaHnnueckue CBOMCTBAa TOHKUX
TJICHOK.

31

Paznen 5. MeTozibl KOHTPOJISL U U3MEPEHUS
TOJIILIMHBI TUIEHOK

Tema 5.1. KonTposb o macce ucnapsieMon
HaBECKe.

Tema 5.2. doToMeTpUUECKHIT METOJ KOHTPOJIS.
Tema 5.3. KOHTpOJIb 110 KBAPIIEBOMY JATUHKY.

31




Paznen 6. [Iperin3noHHbIE U3MEPEHUS
napamMeTpoB TOHKHX IJIEHOK
Tema 6.1. UaTepdepeHITMOHHBIE METOIBI

OIpeEeNIEHNUs TOJIIMHBI INIEHOK 7 7 7 31

Tema 6.2. I3mepenus B OTpa)KEHHOM U

nmpomeamceM Jyqe.

Tema 6.1. MeToabl SJUTUTICOMETPUH.

Hroro B cemectpe: 17 17 17 93

Hroro 34 34 34 0 123

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCI B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOy4JalImUMHUCA  OMNpEAENCHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oynyiein
npodeCcCHOHATBLHOMN 1eATeNFHOCTBIO.

4.2. CopepxaHue pa3ieiioB U TEM JIEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0HIIe 4.

Tabmuna 4 — ConeprkaHue pas3JeNioB U TEM JEKIIMOHHOTO [TUKIIa

Howmep pasnena

Haszeanue u conep:xkanue pas3iesioB U TEM JIEKLIMOHHBIX 3aHATHI

Pasznen 1 IIpyMeHeHNe TOHKUX MJIEHOK
Knaccupukanmuss TOHKMX  ITUIGHOK. TOHKHE  ITUIGHKH B
OTITORJIEKTPOHHUKE. Tonkue TUICHKU B ONTUYECKOM
npubopocTpoeHnn. UaTepdepeHITMOHHbBIE TOKPBITHUS.

Pasznen 2 MeToabl HaHeCeHHUS TOHKHUX IJIEHOK
Pe3uctuBHOE U 3neKTpoHHONy4YeBoe wucnapeHue. KarogHoe
pacnbuieHre. HaneceHne roHKuX MIEHOK U3 ra30BOM (hasbl.

Pasznen 3 MarepuaJbl 1Jisl TOHKHX IJIEHOK
TpeboBanust k mIeHKOOOpasyomuM Marepuanam. OKCHIBIL.
OtopunoB u  ramoreHuabl. Cyabdubl W CEICHUJIBI.
[TonynpoBoAHMKOBBIE MaTEpHUAIIBI.

Pasznen 4 Mexanndyeckne CBOMCTBA TOHKHUX IIEHOK
[lonsTe O CTPYyKType IJIEHOK. 3apOKIEHHUE M POCT IUICHOK.
Buytpennue HanpsikeHus. MeToapl ux OleHKH. MexaHuyeckue
CBOMCTBA TOHKHUX IUJIGHOK IPHU WCIBITAHUSAX HA PACTSHKEHHE, Ha
TBEPAOCTh. MeTo/Ibl U3MEPEHUS ITUX MaPAMETPOB.

Pa3zpnen 5 MeToab!l KOHTPOJIA U U3MEPEHUs TOJIIIMHBI IVICHOK
Kontpone mo Macce ucnapsieMoid HaBecke. @OTOMETPUYECKHIA
MeTroa KoHTpois. KoHTponb 1O KBapLEBOMYMY JIaTUHUKY.
[TpenmMy1iecTBa ¥ HEAOCTATKU KaXJA0r0 METO/IA.

Pa3nen 6 Ilpeuu3noHHbIe H3MEPEHHUS MAPAMETPOB TOHKHX ILJICHOK

HHTepdepeHIMoHHbIE METO bl ONPEAEICHNs TOJILIMHBI IUIEHOK.
N3mepenus B oTpaxkeHHOM Jiyde. M3mepeHus B mpoliealieM

ay4ye. MeToJbl 3JUIMIICOMETPHUH.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbI MpakKTUYECKUX 3aHATHA U UX TPYAOEMKOCTh PUBEIACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

Ne | Temsbl npakTUyYeCKUX
n/m 3aHATUN

3 aux No

@opMBI IPAKTUYECKUX | TpynoeMKOCTb, .
[IPaKTUYECKOU

3aHATUH (gac) pasnena




MOATOTOBKH, |AUCIUI
(gac) JIUHBI
Cemectp 6
1 | Pacuer Pewenue 3amau 5 1
pacnpeseneHus
HCIapsieMOro
BeIlleCTBa HA
TTOJIOKKE.
2 | Pacuer Penrenue 3anau 5 2
pacrpeeseHus
PaBHOMEPHOCTH
TOJILIUHBI
HaNbUIIEMON TJICHKH.
3 | O6cyxnenue Cemunap 7 3
CBONCTB IIJIEHOK U
TJICHKOOOPa3yIOIIIX
MaTepUajoB
Cemectp 7
4 | Mexanuueckue Penrenue 3anau 5 4
CBOWCTBA TOHKUX
TJICHOK
5 | doromeTpUUECKUil Pewenne 3anau 5 5
METOJT KOHTPOJIS
6 | I[IpeuusuonHble CemuHap 7 6
U3MEpEeHUs
rapaMeTpoB TOHKHX
TJICHOK
Bcero 34
4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYAOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue 1ab0paTopHbIX padboT TPyAOEMKOCTE, | MPAKTHHECKOH | pasaera
/11 (qac) MOJTOTOBKH, | JHCIIHAI
(gac) JIHBI
Cemectp 6
1 M3roroBieHne ONTUYECKUX MIIIEHOK 5 1
2 N3mepenune pacnpenesneHus paBHOMEPHOCTH 5 2
TOJIIIMHBI HATTBUICHHBIX TJIEHOK
3 HNHuTepdepomeTprueckre METOIbI 7 3
ONpeIeTICHUs TONIHUHBI TNICHKU
Cemectp 7
4 | MccnenoBaHue CIEKTPAIbBHBIX XapaKTEPUCTUK 5 4
TJICHOK
5 CnekTpalibHble XapaKTEPUCTUKHU 5 5
UHTEP(PEPEHITMOHHBIX TOKPBITUI
6 MopaenupoBaHUe CBOMCTB TOHKUX TIJICHOK 7 6
Bcero 34




4.5. KypcoBoe nMpoeKkTUpoBaHHE/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIAaHOM HE PEAYCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaromuxcs
Buzsl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh PUBEICHBI B Tabnuie 7.

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

Bun camocTosTensHoi paboTs BIC{EEO’ Cemectp 6, yac Cemectp 7, qac
1 2 3 4
N3yueHne TeopeTuuecKoro Mmarepuaa 32 20 62
muciruinael (TO)
[ToaroroBka Kk TeKylieMy KOHTPOJIIO 41 10 31
ycrieBaemoctH (TKVY)
Beero: | 123 30 93

5. IlepedeHnb yueOHO-METOIUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENIEHON PabOThl 00yUarOIUXCsl [0 TUCIUIUTHHE (MOJIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENILbHOW paboThl O00yJaroIuXcs yKa3aHbl B

o 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3JaHUN

IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEIEH B TabauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

[udp/
URL anpec

bubnmorpaduueckas ccrpiika

KomuectBo

9K3EMILLIPOB B
OnoImoTeKe

(kpome
AIIEKTPOHHBIX

HK3EMILISIPOB)

[621.373.826(075)3-43]

Kotmukos E.H, HoBukosa 10.A.,
Tponun A.H. IIpoextupoBanue u
U3rOTOBJICHHE UHTEPHEPEHIIMOHHBIX
nokpeituii. Monorpadus. CII16.: 'Y AIL
2015. 287 c.

DO(2),
KJTU3(2),
I'C(6), TCU3(2)

https://e.lanbook.com/book/212309

[Iytunun, 3. C. OnTnyeckue NOKphITHS
: yaeOnuk / O. C. [lytwmun, JI. A.
I'y6anoBa. — Canxt-IlerepOypr : Jlans,
2022. — 268 c.

https://e.lanbook.com/book/212228

Brnagumupos, I'. I'. ®usuka
MOBEPXHOCTHU TBEPJBIX Tell : yueOHOe
noco6wue / I'. I'. Bnagumupon. —
Cankr-IlerepOypr : Jlans, 2022. — 352
C.

7. IlepeueHb 3NEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(QOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn « HTepHeT»




[Tepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEICKOMMYHHUKAMOHHOW cetn «/HTepHeT», HEOOXOAWMBIX [UIi OCBOCHHUS JWCIHTUINHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»
URL anpec HaunmenoBanue
https://new-science.ru/category/fizika/ Nurtepuer-xypuan «HoBas Hayka». Paznen
¢dusuka
https://ufn.ru/ru/ DNeKTpOHHAs BEPCHS KypHaAIa «Y ClIeXu

¢usnueckux Hayk», OU3nyecKuii HHCTUTYT
um. [1L.H. JleGeneBa Poccuiickoii akagemun

HayK

https://openedu.ru/ O6pazoBatenbHas wiargopma «OTKpPHITOES
oOpa3oBaHHE»

https://fizikaguap.ru/ OO6pazoBatenbHbIN pecypc Kadeapsbl
¢busuku ['YAIT

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr nporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa30BaTENFHOTO MpOoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrpaMMHOT0 obecrieueH s rpeacTasieH B Tadbauie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOT0 o0ecreueHus

Ne n/m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaITMOHHO-CIPABOYHBIX CHCTEM,UCITOIb3yEMBbIX npu

OCYIIECTBIIEHUU 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTHHE
[Tepeyens WMCHOMB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTABICH B
tabimue 11.

Ta6mmma 11— [lepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CoctaB MarepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW U1  OCYIICCTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlieH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayguropuu
/T MaTepUaIbHO-TEXHIUUECKOMN 0a3bl (TIpu HEOOXOMMOCTH )

1 VYueOHas ayuTOpHs IJIs1 3aHATHH JICKITMOHHOTO THMa, 3aHATui | 196135, r. CankT-
CEMHUHAPCKOTO THTIA, TPYIIIOBBIX M WHAWBHYaTbHBIX ITerepOypr, yi.
KOHCYJIBTAIUM, TEKYIIET0 KOHTPOJIS U POMEKYTOUHOIM I'acremno, 1. 15,




arTecTalun.

Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayauTOpun; HAOOP
JEMOHCTPAIIMOHHOTO 000PYIOBAHHUS.

aynutopus Ne32-01

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
TPYMIOBBIX U WHAWNBUAYAIBHBIX KOHCYIBTAIIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUsI, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaraetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MEKPOCHCTEMBI; J1a0OpaTopHbIe PabOTHI MO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Iudpakmus miockux BoJH, 4./[udpaknronnas pemeTka,
S.IMonstpuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHEeKTpaabHbIX TUHUH; 1abopatopusblii ctena UT3-OM-II-I10

(000 «IIpothobpazosanuey r. Kazans)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
aynutopus Ne32-04

VYyeOHas aynutopus i 1a00paTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeNb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy>Kallye s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOIyIbHBIE Ta0OPAaTOPHBIE YCTAHOBKHU IO
anektpomaraetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®I1D - 11, ®IID — 12, ®IID — 04 (OO0 «HHTOCH T.
MockBa); MUKPOCHCTEMBI;, TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Indpakmus miockux BoiH, 4./[udpaknronnas pemeTka,
5.Hongpuzanus ceera, 6.0npenenenne AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopus Ne32-06

VYueOHas ayuTOpHs I TPAKTUYECKUX 3aHATHH,
71a00paTOPHBIX 3aHATHH, 3aHATHIH CEMMHAPCKOT0 THIIA,
TPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue

(maboparopubiit kKomruiekce JIKK-2M Ne36 u Ne37 (HTL],
«Bmagucy, . Mocksa); nadoparopusie cteHasl M-AUT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodhobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, OITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBa)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-05.

VYyeOHas aynutopus i 1a00paTOPHBIX 3aHATHH.
OcHanienue: Cnenuanu3upoBaHHas MeOelb; TEXHUYECKUE

196135, r. CaHKT-
[TerepOypr, yiu.




cpeacTBa 00yueHus, CiTysKallie Uil peAcTaBlIeHus yueOHOon lacremno, 1. 15,
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE ayauropust Ne32-03.
obopynoBanue. (laboparopusiii komruiekc JIKK-2M Ne36 u
Ne37 (HTLI «Bnaguc», r. MockBa); mabopatopHbie cTeH bl H-
AYT-I1O, YUC-AB-/1P, YUC-AB-YCII-I1O0 (OO0
[TpodobpazoBanue, r. Kazans); ycranoBku OI1K-03, OIIK-05,
OITK-10 (HIII «YuebHas TexHuKa», r. MOCKBa)).

6 | YuebHas ayauTopus 1Jis JJaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkT-
Ocnamenue: Crienuaan3upoBaHHas MeOelb; TEXHUISCKIE [lerepOypr, yi.
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON l'acrenno, 1. 15,
uH(pOpMAaIHK GONBIION ayIUTOPUH; BAKYyMHAsl yCTAHOBKa ayymropus Ne32-07.
VYBPU-2 115 HanbUleHUs pa3iMdHbIX MAaTEPUAJIOB.

7 | YuebHas ayauTopus 1Jis JaOOPaTOPHBIX 3aHATHH. 196135, r. CaHkt-
Ocnamenue: Crienuaan3upoBaHHas MeOelb; TEXHUIECKUE [lerepOypr, yi.
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUs y4eOHON l'acrenno, 1. 15,
uH(pOpMaUHK GONBINON ayIUTOPUH; Ta00PATOPHOE ayzmropus Ne31-04a.
obopynosanue (1.1. dypre — ciekTpomeTp HMH(PpPaKpaCHBIH.
OCM 22111; 1.2. Cucrema 06pabOTKH JaHHBIX Ha Oa3e
[I5BM, Bximrouas mouutop LCD 18,5 1 nazepHsblil TpuHTED. ;
2. CnektpodotomeTrp CD — 56; 3.1. Dypbe — CHEKTPOMET]P
nHppaxpacusii ®CM 1201, Brirouast 6a30Boe mporpaMMHOE
obecrieuenue FSpec; 3.2. Cuctema 00pabOTKH JaHHBIX
cnekrpomeTpa Ha 6aze [I9BM, Bximrouas monutop LCD 18,5”
1 na3epHsiil npunTep; 4. Kommiekc nadoparopusiii JIKO - 2P;
5. Kommtekc ma6oparopusiii JIKO — 6P Ne28; 6. [IpucraBka
3epkanbHOTO oToOpaskenus [130 — 10; 7. IlpucraBka
3epkanpHOT0 oToOpaskeHus [130 — 9; 8. [IpucraBka
3epKanbHOTO 0ToOpaxenus 1130 — 45)

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu
10.1. CocTaB OILICHOYHBIX CPEICTBMJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalHU
o0yyaromuxcs 1o JUCUUIUTHMHE puBeAeH B Tabmuue 13.
Ta6ymmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl POBEICHUS IPOMEXKYTOYHOM aTTeCTalli

Bux npomexyTo4HOM arTecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BOIPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIEC OUJICTHI;
3amaum;
TecTsl.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMbl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BAaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

Xapaktepuctrka choOpMUPOBAHHBIX KOMIIETEHITHI
5-0aiuIbHAs IKaIa PaKTep bopmrp




OreHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakrepucTuka chopMUpOBAHHBIX KOMIIETEHIIUIH

— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEILHO M TPAMOTHO €r0 U3JIaraer;

— OMHpasiCh Ha 3HAHUS OCHOBHOW W JONOJHHUTEIBHOH IJUTEPaTypBhI,

«OTIIMYHOY o
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTHYECKOM
JIeATEIbHOCTBIO HAIIPABIICHUS;
— yMeJi0 000CHOBBIBAET U apTryMEHTUPYET BBIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOJBI U 000O0IECHMS;
— cBOOOIHO BJIAJICET CHCTEMOM CIEIMAIM3HUPOBAHHBIX MOHITHH.
— o0yyJarouiicss TBEPI0 YCBOWII MPOTPaMMHBINA MaTepHall, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OIWpasCh Ha 3HAHUS OCHOBHOU
JUTEpaTypHl;
OPOLLIOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
p — YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JEsITENIbHOCTHIO
«3AuTEHO»
HallpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ MTOJIOKEHHUS;
— JIeJIaeT BBIBOJBI U 000O0IIECHMS;
— BJIAJICET CUCTEMOM CIEIMAIN3UPOBAHHBIX MOHSITHH.
— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIA Martepua,
[0 CYIIECTBY M3JIaraeT €ro, ONHUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKaeT HECYIIECTBEHHBIC OMMOKN U HETOYHOCTH;
«yHOBJIETBOPUTEIILHO) .
GATTCHOY — UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHHH 3HAHUI
HallpaBJICHUS;
— cJ1abo apryMEeHTHPYET HAyYHBIC MTOJIOKECHHUS,
— 3aTpyaHseTcs B (GOPMYIUPOBAHUN BHIBOJOB M 0000IICHUI;
— YaCTHYHO BJIAJECET CUCTEMON CIELMAIM3UPOBAHHBIX OHSITHUM.
— oOyyaroluiicss He YCBOWJI 3HAYUTENBHONM 4YacTH MPOrpPaMMHOTO
MaTtepuana;
— IOMyCKAaeT  CYIIECTBCHHbIE OMMUOKA W  HETOYHOCTH  TPHU
«HEYJIOBIIETBOPUTEIIEHO ]
paccMoTpeHuH npo0ieM B KOHKPETHOM HaIlpaBJICHUU;
«HE 3aYTCHO»

— HCTBITBHIBACT TPYAHOCTH B IPAKTUUECKOM NPHUMEHEHNH 3HAHUIH;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKECHHUS;
— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHNSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3agauun) 1S 9K3aMeHa

No /it [Tepeuyens BompocoB (3a1a4) 1s SK3aMeHa Kon
WHNKATOpa
Cemectp 6
1 Knaccudukanmsi TOHKHX TIJICHOK OIIK-2.3.1
2 ToHkHe MIIeHKH B UHTEP(EPEHIIMOHHBIX MTOKPBITHSIX OIIK-2.V.1
3 ToHKME TIJIEHKH B MOJIYNPOBOIHUKOBBIX CTPYKTYpax OIIK-2.B.1
4 ToHKME TIJIEHKW B ONTOAIEKTPOHUKE I1K-1.3.3
5 Pe3ncTuBHOE 1 2JIEKTPOHHOJYUEBOE UCITAPEHUE IK-1.Y.2
6 3aK0H KOCHHYCOB JIJIsl TOYEYHOTO ¥ HEOOJIBIIIOTO TUIOCKOTO I1IK-1.B.1
UCTIapuTeNen
7 Mertoabl OCaKAeHUS [UIEHOK Ha MOUIOKKAX OOJIBIION BEIUIHHE] I1K-9.3.1
8 Karoanoe pacnbuienue I1K-9.3.2
9 HaHeceHne roHKHX TUICHOK M3 Ta30BOH (ha3bl I1K-9.3.3
10 TpeboBanus K TIICHKOOOPA3YIOUM MaTepragamM I1K-9.V.1
11 Mertozpl ncriapeHus OKUCIIOB IIK-9.Y .2




12 MeTtoapl uctiapeHus CyJIb(OCEICHNUI0B ITK-10.3.1

13 Metoap! ucniapeHusi GTopuI0B U OPOMHUIIOB I1K-10.3.2

14 CsoiictBa meHok Si0O, SiO2, Al203 OIIK-2.3.1

15 CaoiicTtBa ruieHok BaF2, MgF» OIIK-2.V.1

16 CaoiicTBa ieHok Ti02 OI1K-2.B.1

17 [1neHKy 13 N0JIyNpOBOJHUKOBBIX MAaTEPHUAJIOB I1K-1.3.3

Cemectp 7

18 CTpyKTypa MICHOK OIlK-2.3.1

19 BHyTpeHHME HanpsHKeHuUs!, CIOCOObI UX ONpeAeTICHUS OIIK-2.V.1

20 MexaHndeckre CBOMCTBa TOHKUX IJICHOK MIPH UCIIBITAHUSIX Ha OIIK-2.B.1
pacTsLKEHHE, Ha TBEPJOCTh

21 Meto1bl U3MEPEHNUS IUIEHOK Ha. PaCTSKEHHE, HA TBEPJOCTh I1K-1.3.3

22 Mertozasl KOHTPOJIS TONILMHBI IVIEHOK BO BPEMsI HAIIBLICHUS 110 IIK-1.¥ .2
KBaplLEBOMY JaTUUKY

23 DOTOMETPUUYECKUE METO/IBI KOHTPOJISI TOJIIMHBI INIEHOK BO BpEMS [IK-1.B.1
HaNbUICHUS

24 3apoKJICHUE U POCT IICHOK I1K-9.3.1

25 CpaBHUTENBHBIN aHAIU3 PA3IUYHBIX METOJOB KOHTPOJIS TOJIILMHEI I1K-9.3.2
TJICHKU

26 00630p METOI0B KOHTPOJISI TOJIIIUHBI TNICHKH I1K-9.3.3

27 Pacnpesnenenune nmepoxoBaToCT NOBEPXHOCTH TIICHOK I1K-9.V.1

28 OnpeneneHne ONTHYECKUX TOCTOSIHHBIX MJIEHOK 110 CIEKTPaM I1K-9.Y .2

29 OnpeneneHre ONTUYECKUX MOCTOSHHBIX IIEHOK M0 I1K-10.3.1
CHEKTPO(POTOMETPUUECKUM U3MEPEHUS

30 OnpeneneHne ONTHYECKUX IOCTOSIHHBIX MJIEHOK 110 CIIEKTPaM I1K-10.3.2
OTpaKeHHUS.

31 MeTo1bl AJUIMIICOMETPHUH. OIIK-2.3.1

32 YucieHHbIe METOABI HAX0KACHUS OIITHYECKOU TONIIMHEI INIEHKHA OIIK-2.V.1

33 [IprMeHeHre TOHKUX MJICHOK B MHTEP(PEPEHIIMOHHBIX TOKPHITUSIX OIIK-2.B.1

34 [IpuMeHeHrne TOHKUX TJICHOK B ONITHYECKOM MPUOOPOCTPOCHUN I1K-1.3.3

35 IIprMeHeHNe TOHKHX IIJICHOK B ONTOYJIEKTPOHUKE I1K-1.Y.2

36 [IprMeHeHre TOHKUX IIJIEHOK B ITOIYIPOBOJIHUKOBOM IIK-1.B.1
POMBIIIJICHHOCTH

Bormpocsr (3amaun) nis 3avera / qud . 3auera npeacTaBiaeHsl B Tadmuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera
Kon
Ne i/ [Tepeuens BompocoB (3a1a4) ams 3adera / qudd. 3adera sHMKaTOpA

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

npeCTaBICHBI B Tabmuie 17.
Ta6mmma 17 — [lepedern TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI PaOOTHI

[lepeuenr TeM nas KypCOBOTO TNPOEKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOThI

Ne /i1 [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHNSI/BBITIOTHEHUS
B KYpPCOBOM pabOThI
Y4eOHBIM MIIaHOM HE MPETYCMOTPEHO
Bompockl s mpoBeneHUs MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npecTaBICHBI B Tabnuie 18.

Tabmuua 18 — [IpumepHbIii IepedeHb BOIIPOCOB ISt TECTOB




Ne i/t

[IpuMepHBIil IEpeYeHsb BOIIPOCOB ISl TECTOB

Kon
WHANKATOpa

VYcTaHOBUTE COOTBETCTBHE MEXKAY MAaTepHUanoM IPOBOJHUKA M €ro
3JIEKTPOIPOBOJHOCTBIO:

Marepuan OnexTpornpoBoaHOCTh (G, 1/(OM:cm)
A) Merain 1)>10"-1071°
B) ITomynpoBogHIK 2)1071°-10°

B) JlH3IIeKTPHK 3) 10*- 10°

Ortger: 1-B, 2-b, 3-A

Onenure, Kak COOTHOCSTCS YIUIBI TAJIEHUS O U OTPAXKEHUS (p CBETA.

1) o>>Q
2) a>0
3) a=9¢
4) a<o

[Tpoananu3upyiite, yeMmy paBeH aOCONIOTHBIN IMOKA3aTeNb MPEIOMICHHS
Cpeabl C IUAJICKTPUYECKOW MPOHUIIAEMOCThIO € = 16 W MarHUTHOM
IIPOHUIIAEMOCTBIO 1 = 17

1) 1/32
2) 1/4
3) 4

4) 1/16

Jlsi 0OBSICHEHUST KaKOTO SIBIICHUSI MOXKET OBbITh MCIIOJIb30BAaH IPUHIIMII
I'toiirenca-®penena?

1) KorepeHTHOCTH

2) MAudppaxuus

3) Tonspuzarus

4) KopmycKyJsipHO-BOJTHOBOM TyaJIu3M

IIpoananusupyiite, 4emMy paBeH  IE€pUOJ  pELIETKH,  Koraa
mudpakroHHas perieTka cogaepkuT 200 mMTPUXOB HA MIJLTAMETP.

1) 100 mxm
2) 500 mxm
3) 200 mxMm
4) 5 MM

[Ipoananu3upyiiTe ~MHTEHCUBHOCTH CBeTa IMpH  HUHTephEepeHIUH
OJIMHAKOBBIX BOJIH C MHTCHCUBHOCTBIO | OT KOT€pEHTHBIX HCTOYHHUKOB B
TOUKE, B KOTOPOi pa3HOCTh (a3 paBHa 2*n*N (N =0, 1, 2, ...).

1) 4*1
2) 3%
3) 1

4) 0

Hatinure NPABWIbHOE  HAa3BaHUE UL BEKTOPHOM CHIIOBOH
XapaKTEPUCTUKH AJIEKTPOCTATUYECKOTO TTOJIS.




1) Ilorenmuan

2) Hanps:keHHOCTH
3) Hnnyxnus

4) 3apsn

Onenure, Kak 3aBUCHUT JIEKTPUYECKas MPOBOAUMOCTH IIPOBOIAHMKA OT
IIPUJIOKEHHON K HEMY Pa3HOCTH IIOTEHIIMAJIOB.

1) IlpsMo mpomopHHOHATEHO

2) IlpomoprimoHaNbHO CTETIEHH OT Pa3HOCTH MOTEHIIUAIOB
3) IlpomopimoHaIbHO KBaAPATy

4) He 3aBucuT

OrneHute cTenenp nojsipu3anuu P cBeTa, eciii CBET MpeICTaBIIsIeT COO0M
CMECh €CTECTBEHHOT'O CBETA C TUIOCKOMOJSPU30BAHHBIM. IHTE€HCUBHOCTD
MOJISIPU30BAHHOTO CBETa B JIydye paBHA WHTEHCHBHOCTH €CTECTBEHHOTO
CBeETa.

1) 25%
2) 35%
3) 50%
4y 75%
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Paccuuraiite nokazarenb NpeaoOMIIEHUS BEIIECTBA, €CJIM CKOPOCTh CBETA
MpU TIEPEXo/ie Jydya M3 BO3JlyXa B HEKOTOPOE BEMIECTBO YMEHBIIMIACH
Ha 20%.

) 1.2
2) 1.25
3) 0.2
4) 22
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Paccuuraiite yroa wMexay ONTHYECKHMHU OCSMHU MOJSIpU3aTopa H
aHannzatopa. Ilpu DpoOXOXAEHMM CKpEIIEHHBIX MOJspu3aropa u
aHaJIM3aToOpa MHTEHCUBHOCTh CBETAa YMEHbIIWIACH B 4 pa3a.

1) 60°
2) 45°
3) 30°
4) 90°

Bomnpock! 151 TpoBEPKHU OCTATOYHBIX 3HAHUHN
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Hpoqumadme mekcm, 6bl6epume npaewzbﬂbzd omeem u 3anuuiume
apcymernmaol, 06OCH06b16aIOM4M€ 6bl60p omeema:

YKa)KI/ITe, 4dTO U3 NEPCUUCICHHOI'0 HE ABJIACTCA CTPOTUM YCIOBHEM JJIA
KOTCPCHTHOCTHU CBCTOBLIX BOJIH.

1) OnHAKOBOCTH aMILIUTYT
2) IlocTostHCTBO pa3HOCTH (a3
3) PaBeHcTBO MIMH BOJIH

4) PaBeHCTBO 4acTOT

OtBer: 1) OnMHAKOBOCTH AMILUIMTY/, MOCKOJIbKY VI YCTOMYHUBOM
HHTep(epPeHIMOHHOH KAPTHHBI HE00X0AUMbI PABEHCTBO JIMH BOJIH
(a, cie1oBaTeJIbHO, M YACTOT) M MOCTOSIHCTBO Pa3HOCTH (ha3.

OIIK-2
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IIpoyumatime mexcm, 6vlbepume npasuibHble GAPUAHMBL OmMEemda U
3anuwiume apeymenmul, 000CHO8bI8AIOWUE 8bIOOD OMEema.

VYkaxuTe, Kakhe U3 MepeuyHrcIeHHBIX HUXKE HAOOpPOB TpeX KBAaHTOBBIX
YHUCEN B aTOME SIBJISIFOTCS JOITYCTUMBIMHU.

OtBet: 1, 3 1 4, NOCKOJBbKY IJIABHOE KBAHTOBOE YHMCJIO 7 He MOKET
HMeTh HYJ1eBOe 3HaYeHHe.
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Ilpouumatime mexcm u ycmaumosume coomeemcmsue. K xagucooi
no3uyuu, OAHHOU 6 1egoM cmonbye, noobepume NOUYUIO U3 NPABO2O
cmonbuya:

VYcTaHOBUTE  COOTBETCTBHE  MEXKIY  XapakTepoM  JIBIDKCHHUS U
JEUCTBYIOLIEH HA TEJIO CUIIOH.

JBrxenue Cuna
1) PaBHOMEpPHOE NPSAMOJIMHENHHOE A) IlenTpocTpemuTenpHas
2) PaBHoyckopenHoe npsimonuneitHoe | b) I[TocTostHHas
3) PaBHOMEpHOE BpalieHue B) PaBHas Hymo

OtBet: 1-B, 2-b, 3-A
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IIpouumatime mexcm u ycmanosume nocie008amenbHOCmy. 3anuuume
CcOOmMeemcmayouyo nocied08amelbHoOCmyb OYK8 clleed HANPaso:
Pacnionoxure nepeuncieHHble HUXKE Tela B MOPSAIKE BO3PACTAHUA UX
MOMEHTa HWHepuud. Macchl U XapaKTepHble pa3Mepbl Tl CUYUTATH
OJIMHAKOBBIMH.

A) lap
b) Tonkoe kombI10
B) Hununnp

OTtBeT: ABB
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Ilpouumatime mexkcm u 3anuwume pazeepHymuiii.  0O00CHOBAHHbIU
omeem:

OObscHUTE, KaK M3MEHHUTCS CHJia TOKAa uYepe3 MPOBOJHHUK, €CIH Mpu
HEU3MEHHON pa3HOCTH MOTEHIMAJIOB Ha €ro KOHIAX WU MOCTOSIHHOM
TOJILIMHE MPOBOJIHUKA YBEJIUYUTH €T0 JITHHY.

OtBer: Ilpu yBenuyeHMM AJUHBI NPOBOAHHUKA BO3pacTaeT ero
CONMPOTHBJIEHHE, 2 C POCTOM CONPOTHBJIEHUSl, B COOTBETCTBHH C
3ak0HOM OMa, yMeHbIIAETCSsl CHJIA TOKA.
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IIpouumaiime mexcm, @vlbepume NPABUNLHBIL OMEem U 3anuUUUme
apeymenmsl, 000CHO8bI8AIOWUE 8b1O0D OMEema:

TanrennuanbHOe ycKopeHue tena a, = (), HopMaJbHOE YCKOPEHUE Tela
a, = const. [Ipoananu3upyiite Xxapakrep JBHKEHUS TENa.

1) [IpsimonuHeliHOE paBHOMEPHOE
2) IlpsimoniuHEHOE PaBHOYCKOPEHHOE
3) PaBHOMEpHOE BpaniaTeIbHOE

IK-1




4) TlpstMmoTMHEHOE HEPAaBHOYCKOPEHHOE

OtBer: 3) PaBHOMepHOe BpamiarejbHoe, NMOCKOJbLKY mnpu a, = 0
MOAYJb CKOPOCTH He M3MEHSeTCH, a 4, = const M3MeHsIeT TOJbKO
HalNpaBJieHHe IBHKeHUSI.

IIpouumaiime mexcm, 6vibepume npaguibHble 6APUAHMbBL OMEema U
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8bIOOD OMBEMA.
[Mpoananu3upyiite, kakue (HU3NUECKHE BEIMYUHBI U3 TEPEUUCICHHBIX
HUKE COXPAHSIOTCS MPU a0COIIOTHO YIPYTOM CTOJIKHOBEHHH JIBYX TEI.

1) Umnynsc
18 2) CxopocTh
3) Cuna
4) Duneprus
5) MomMeHT uHepiuu
OTtBet: 1 M 4, TaKk KaK 3aKOH COXPAHEHHMS] MMILYJIbCA BbINOJJIHAETCHA
npu Jo60oM yaape, a NpH YNPYromM, Korja HeT jaedopManuu,
CIpaBe/UINB ellle U 3aKOH COXPAHEHHUs] MeXaHHYeCKOil JHeprum.
Ilpouumatime mexcm u ycmaunogume coomeemcmeue. K xascooi
no3uyuu, OAHHOU 8 JIleGOM Cmoabye, noobepume NOUYUIO U3 NPABO2O
cmonbya:
ConocrtaBbTe (pu3uueckue SBICHUS U BUIbI MOJEH, 00ycIaBIMBaIOIINX
YKa3aHHBIC SIBICHUS.
SIBrienune Ilose
19 =
1) ITocTostHHBIN TOK A) TlepemeHHOE MAarHUTHOE TI0JIC
2) CBeroBas BOJHA b) TIloctossHHOE  3JEKTpHUUECKOE
noJie
3) CamounHayKLUA B) IlepemeHHOE 311E€KTPOMAarHUTHOE
noJie
OtBet: 1-b, 2-B, 3-A
IIpoyumatime mexcm u ycmanosume nocied08amenbHoCmy. 3anuwiume
COOMBEmMCcmayIouyIo NoC1e008amelbHOCMb OYKE Clle6a Hanpaso:
Pacrionoxxure nepeuyncieHHble BUABI AIEKTPOMArHUTHOTO M3TyYEHUS B
MIOPSIIKE BO3PACTAHUSI TTHHBI BOJTHBI.
20 | A) OpanxeBblii CBET
b) ®uonerosriii cBeT
B) Undpakpacnoe uznyuenue
I') YasTpaduoneroBrie aydun
Otser: 'BAB
IIpouumaiime mexcm u 3anuwiume paseepHymuili.  000CHOBAHMbIL
omeem:
Hcnonb3yst 3aKOHBI TEIJIOBOTO U3Ny4YEHHS, MPOAHATUZUPYUTE, MTOYEMY
5] | TP YBETMUCHHM TEMIEPATYphl OKPAacka HArpeThIX TeJl M3MEHSeTcs ¢

KpPaCHOM Ha XKEJNTYIO.

OtBer: CornacHo 3akoHy BuHa, QJMHA BOJHBI, Ha KOTOPYIO
NPUXOAUTCS MAKCHMYM TeIUIOBOI'0 M3JIyYeHHs, 00PATHO 3aBUCHUT OT




Temneparypsl. IlodTomMmy ¢ pocTtoMm Temmeparypbl MaKCHMYM
HHTEHCHUBHOCTH H3JIyYeHUSI CMeNlaeTcsi B KOPOTKOBOJHOBYIO YaCTh
CIEKTPA, a IVINHA BOJIHBI JKeJITOT0 CBETA MeHbIlle, YeM Y KPaCHOro.
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IIpouumaiime mexcm, @vlbepume NPABUNLHBILL OMEEm U 3anUUUmMe
apaymenmol, 060CHO8bI8AIOWUE 8bIOOP OMEema:

Omnpenenure, y Kakoro U3 NEPEYUCIEHHBIX HUXKE TE€JI MOMEHT MHEPLUU
OTHOCHUTEJIBHO OCH BpALICHMs, NPOXOASINEH Yepe3 I'eOMETPHYECKUN
LEHTp Teja, UMEET HauOOJbINYI0 BEIMYMHY. Macchl U pa3Mepbl Tel
OJIMHAKOBBI.

1) Jduck
2) O6pyu
3) lap
4) Cohepa

OtBer: 2) OOpy4, NMOCKOJBKY BCS €r0 Macca COCpeI0TOYeHAa Ha
MAaKCHMMAJbHOM PACCTOSSHUM OT OCH BpallleHWs, PAaBHOM paauycy
o0pyua.
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IIpouumatime mexcm, e6vibepume npaguibHble GAPUAHMbBL OMeema U
3anuwume apaymenmol, 060CHOBbI8aAIOUjUE 8bIOOD OMBEMA:

Vkaxure, Kakhue M3 NEPEUUCIEHHBIX (PU3NYECKUX BEIMYUH SIBISIFOTCA
rapaMeTpamMu COCTOSHUS TEPMOAMHAMUYECKON CUCTEMBI.

1) Temneparypa

2) Mexanndeckas pabota
3) O6seMm

4) JlaBrneHue

5) U3menenue sHTponuun

OtBer: 1,3,4, Tak Kak MexaHuYeckassi padora W H3MeHEHHUE
JHTPONNH ABJAAIOTCHA QYHKIMSIMHU NPolecca, HO He COCTOSTHHS.
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Ilpouumatime mexcm u ycmaunogume coomeemcmeue. K xaoscooi
no3uyuu, OAHHOU 8 JleGOM Cmoabye, noobepume NOUYUIO U3 NPABO2O
cmonbya:

ConocTaBbTe TUIIBI BEMICCTB H OCOOCHHOCTH UX 30HHOM CTPYKTYPHI.

BeniectBo 30HHAs CTPYKTypa

1) Metann A) 3ampemieHHas 30Ha Yy3Kas, IpH
HU3KOM TeMIlepaType BaJIeHTHas 30Ha
IIOJIHOCTBIO 3aHATA, 30Ha
MIPOBOAMMOCTH MOJHOCTHIO CBOOOTHA.
2) llonynpoBoanuk | b) 3amnpeiieHHas 30Ha OTCYTCTBYET,
BaJICHTHAs 30HAa U 30HA MPOBOJUMOCTH
MIEPEKPHIBAIOTCS.

3) AudnexTpux B) 3ampemennas 30Ha IMpoKasd,
BaJICHTHAsl 30HA TIOJHOCTHIO 3aHATA,
30Ha  NPOBOJAMMOCTH  TOJHOCTBIO
cBOOOIHA.

Ortser: 1-b, 2-A, 3-B
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Hpoqumaﬁme meKkcm u ycmaHoeume nociedosamenbHoCmy. 3anuuiume
coomeemcmeyroyro nocne008amenbHoOCHb 6yK6 cjlesa Hanpaeo.

[K-9




Pacnionoxxure ocHOBHBIC THUIBI (PYHIAMEHTAJIBHBIX B3aUMOJCHCTBUN B
MOpsAIKEe YOBIBAHUS WX OTHOCHTEIHHOW WHTEHCUBHOCTH  (CHUIBI
B3aUMOJICHCTBUA):

A) DneKkTpoMarHuTHOE
b) I'paBuTanimonnoe
B) Caboe

I') CunbHoe

OtBer: 'ABDB

Ilpouumatime mexkcm u 3anuwume pazeepHymuiii.  0O0CHOBAHHbIU
omeem:

OObsicHuTe, Kakue (PaKkTOpbl OTPAaHUYMBAIOT BO3MOXXHOCThH HAOJIOICHUS
BHemHero Gorodddexra.
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OtBer: BHemnuii porodpdext HadI002€TCS 10 KPACHON IPAaHULBI
— MHHHMMAJBLHOH 4YacTOThI MaJAIOIIero W3Jy4YeHHsl, TPH KOTOPOI
OHO CIIOCOOHO BBIPBATH JJIEKTPOH C MOBEPXHOCTH 00J1y4aeMoro
BelllecTBA.
Ilpouumaiime mexcm, @vlbepume NPABUNLHBILL OMEem U 3anUUUme
apeymenmsl, 000CHO8bI8AIOWUE 86100 OMEema:
EcrecTBeHHBINI CBET MNPOXOAUT 4Yepe3 IMOJAPU3aTOp U aHAIU3ATop,
CKpelleHHbIe o yriaom 45°. Onpeaenure, BO CKOJIBKO pa3 YMEHBIIUTCS
MHTEHCUBHOCTh B CBETOBOM IIydyKe€ IIOCJIE TIPOXOXKIEHUS dYepes
aHaJIn3aTop.
27 1) B 2.5 paza
2) B 4 paza
3) B3.5paza
4) B 1.5 paza
OtBer: 2) B 4 pa3a, Tak Kak mocje NpOXOKAeHHsI MOJsIpU3aTopa
HHTEHCHMBHOCTb CBeTa ocjaldeBaeT B 2 pa3a, a mocJje NMpoXoKIeHus
aHAJHM3aTOpPa — NPONOPUUOHAIBHO KBAPATY KOCHHYCA YIJIa MEKAY
IUIOCKOCTSIMHU NOJISIPU3ALMU.
Ilpoyumatime mexkcm, 6vlbepume npasuUibHble GAPUAHMBL OMEeMd U [IK-10
3anuwiume apeymeHmol, 000CHO8bI8AIOWUE 8bIO0D OMEEMA.
OTMeThTe, KaKHe YacTUIIbl U3 MEPEUNCICHHBIX HIKe 00pa3ytoTces npu
-pacnane.
3 1) DnexTpoH
2) Ilozutpon
3) DEeKTPOHHOE aHTUHEUTPUHO
4) D5eKTpOHHOE HEUTPUHO
Oteer: 1 u 3, napa «IO3UTPOH - HeliTpuHO» obpasyercss npu P -
pacnaje.
Ilpouumatime mexcm u ycmaunogume coomeemcmeue. K xaoscooi
no3uyuu, OAHHOU 8 JIleGOM Cmoabye, noobepume NOUYUIO U3 NPABO2O
29 | cmonbya:

IIpoBenuTe COOTBETCTBHE MEXAY BUIAMU MarHeTUKOB U BEJIMYMHOU UX
MAarHuTHOM IIPOHUILIAEMOCTH L.




Bunnl MarueTukoB MarauTHas NPOHULIAEMOCTh
1) lnamaraeTuku A)u>>1
2) ITapamarseTku byu<li
3) ®eppoMarHeTHKH Byu>1

Ortger: 1-b, 2-B, 3-A

Ilpouumatime mexcm u ycmanogume nocied008amenbHOCmy. 3anuwume
COOMBEeMCmMBYIOuYI0 NOC1e008aMeNbHOCMb OVKE Clle6d HANPAaso:
Pacnonoxkure ykazaHHble cpelbl B TOPSAKE BO3pPACTaHHUS UX
ONTHYECKOM MIOTHOCTH.

30 A) Bona

b) Boznyx
B) Anmas

OTtBer: BAB

Ilpouumatime mexkcm u 3anuwume pazeepHymuiii.  0O0CHOBAHHbIU
omeem.

OueHnrte, yeMy paBeH MOMEHT HMHEpPLUUH KaTAIErocs MO IUIOCKOCTH
LWIMHAPA Maccou m v paauyca R, ucnonssys reopemy Llrtelinepa.
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OtrBer: MOMEHT UWHepUUM UWINHAPA OTHOCHTEJIbHO OCH,
NPOXo/silllell Yepe3 ero LEeHTpP, PaBeH mr’/2. IIpumensis Teopemy
ITeiinepa QI HOBOI OCH BpPALlCHUs, HAXOAALIEHCH OT CTApoil OcH
HA pagcmmnm, PABHOM pajmycy UWJIMHAPA, HAXOMUM: mr/2 + mr
=3mr’/2

Ipumeuanue. CucreMa OIICHUBAHHSI TECTOBBIX 3aJaHUN PA3TMYHOTO TUIIA:

1) 3agaHue KOMOMHMPOBAHHOI'O THNA ¢ BHIOOPOM OJHOI0 BEPHOr0 OTBEeTAa W3
YyeThIpex NpPeAI0KeHHBIX U 000CHOBAHHEM BBIOOpA CUHMTACTCS BEPHBIM, €CIU TMPABHUIHHO
yKazaHa nu@pa U IpUBEIEHbl KOHKPETHbIE apTyMEHTHI, MCIOJb3yeMble IpPU BHIOOpE OTBETA.
[TonHOE coBmajieHWe C BEpPHBIM OTBETOM OIICHHMBAaeTCs | 0Oayiom, HEBEPHBIH OTBET WU €0
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHMX BADHAHTOB OTBeTa
U3 TpeVIOKeHHbIX M Pa3BepHYTHIM 000CHOBaHHMEM BbBIOOpPAa CUMTAETCS BEpPHBIM, ECIIU
MPAaBUIILHO yKa3aHbI IU(PBI U TPUBEACHBI KOHKPETHBIE apT'yMEHTBI, UCIIOJIb3yEeMbIE MPU BHIOOpE
orBeToB. [lonHoe coBmazeHue C BEPHBIM OTBETOM OLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OIIMOKY WJIK OTBET OTCYTCTBYET — () 6auios.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBMS CUMTAETCS BEPHBIM,
€CJIM YCTAaHOBJIIEHBI BCE COOTBETCTBHUS (TIO3MIIMHM M3 OJHOTO CTOJIOIA BEPHO COMOCTABICHBI C
MO3UIUSAMH APYroro ctoibua). [lonmHoe coBnaaeHne ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gamom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

4) 3agaHue 3aKpPbITOr0 THNA HA YCTAHOBJIEHHE IOC/I€I0BATEJBLHOCTH CUUTACTCS
BEpHBIM, €CIIM MPABWIBHO YKa3aHa BCsl TocienoBaTeNbHOCTh 1udp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OllIeHHBaeTcs 1 Gamiom, eciii TOMyUieHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asoB.

5) 3agaHue OTKPBHITOrO THIIA C Pa3BePHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHWIO M TonHOTe. [IpaBWIBHBIM OTBET 3a 3a/JaHue
orieHUBaeTcs B 3 0asuia, e JAOIMyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET MPaBUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKYU \ OTBET HEMPABUIBHEIN \ OTBET OTCYTCTBYET
— 0 6asoB.




[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0muie 19.

Ta6mmia 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHUBAHUSA
UH/IMKATOPOB, XapaKTepU3YIOIIMX JTambl (OpPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIbHBIX HOpPMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSAJOK U IHPOLERYpPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

11. Metonuuecknue yka3zaHus sl OOyJarOIIUXCSI IO OCBOCHHIO TUCITUTIIUHBI
(Huoice npueoosamcs pekomeHoayuu no COCmasieHuto 0aHHo20 pazoeia)

11.1. MeTonuueckne yKa3aHUs JUIsI OOYYalONIUXCS TI0O OCBOCHHIO JICKIIMOHHOTO
Marepuana

OCHOBHOE Ha3HAauYEHUE JIEKIMOHHOTO MaTepuajla — JIOTMYECKH CTPOWHOE, CHUCTEMHOE,
rIyOoOKoe W SICHOE W3JIOKEHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUH B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIYYHUTh BCIO MHGOpPMAIMIO MO TEME, & B OCBOCHHUHU
dyHIaMEHTAIBHBIX TPOOJIeM JUCIHHIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
JNOCTHKEHUI HaydyHOM MbIciu. B yueOHOM mporecce JeKIusl BBINOJHIET METOIO0JOTHUYECKYIO,
OpPraHU3aLMOHHYI0 U MHPOPMALMOHHYIO (QYHKUIMU. JIEKIus pacKpbIBaeT MOHATUHHBINA amnmapar
KOHKpETHON oOjacTu 3HaHUs, €€ MpoOJieMbl, JaeT LEIbHOE MpPEJCTaBICHHE O AUCLUIUIMHE,
MOKAa3bIBAET B3aUMOCBSI3b C JPYTUMU AUCIUIUTMHAMMU.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUHU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa:

— TIOJIy4YEHHE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONPEEIISIECTCS LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4YeHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIMO/IaBATENIEM;

— pa3BuTHE MNpPO(ECCHOHAIBHO-IEIOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSTEIBHOIO TBOPYECKOTO MBIIIJICHUS.

— TOsBIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— IIOJIy4YEeHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUsA HAyKM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIIne TOJbl;

— HAYYHUTHCS METOAMYECKH 00pabaThiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3IMYHBIX
(bopMyITUPOBKax);

— TOJTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
UCIIOJIb30BaHWEM pa3/laTOYHOTO MaTepuaja IpU MPOBEACHUU KOPOTKUX TUCKyccUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 10 JTUCIUTIIIHE.

CrpyKTypa NpeaocTaBieHUs JEKIHOHHOTO MaTepraa:

— JIGKIMH COTTAacHO pa3zaenam (Tadi.3) u Temam (Tadi.4).

11.2. MeTonuueckne ykazaHUs I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHATHI.

[IpakTueckoe 3aHSATHE SABISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHu3aluu y4eOHOIro
nporecca, 3aKII0YaronIasics B BHIIOJIHEHUU 00YyJaIOIIMMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMIUIEKCa Y4e€OHBIX 3aJaHUN C LEJIbI0 YCBOEHUS HAyYHO-TEOPETHYECKHMX OCHOB YueOHOMU
JTUCITUTIAHBL, TPHOOPETEHUS] YMEHUN U HABBIKOB, OIIBITA TBOPUYECKON JAESITEILHOCTH.




HCHBIO HpaKTI/I‘-IeCKOI‘O 3aHATUS IJIA OGy‘-I&IOH.[QFOCSI SABJIACTCA HpI/IBI/ITI/Ie O6y‘IaIOH_II/IMCSI
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEILHOCTH M0 U3y4aeMOW TUCIUTIIIUHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIOMIMMCS TPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOJeHue, pacHIMpeHHe W JeTalu3alus 3HAHUA TPU PEIICHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEILHOCTH  MBIIUICHHS,
TBOPYECKOI aKTUBHOCTH;

— OBJIAACHUEC HOBLBIMU METOAAaMU W MCTOAUKAMHU I/IBY‘-ICHI/IH KOHKpCTHOI;’I y‘-IGGHOI\/JI
JUCHUITIINHBI,

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYCHHBIX 3HAHUM IS
BBITTOJTHECHHS 33 TaHMI;

— obecrnedeHne palMOHATIBLHOIO COYETaHHs KOJJICKTHBHOM M MHIMBUAYAIHLHOU (opm
o0OyueHusl.

TpebGoBanust K MPOBEJACHUIO MPAKTUYCCKUX 3aHATUI

3ajaHue K BBIIOJHEHHUIO NMPAKTHUECKOW pabOThI BBIJAETCS MpPENOJaBaTelieM B Hauaie
3aHATUS B COOTBETCTBUU C IUIAHOM 3aHATHI. TeMbl mpakTHUecKuX padoT MpuBEACHHI B TalMd. 5
JTAHHOW MPOrpaMMBl.

[IpakTuyeckue 3aHATHS TPOBOMATCS B BUAE OOCYXICHHS OCHOBHBIX THUIIOB 3aad,
CBSI3aHHBIX C TEOPETHUUYECKMMHM BONPOCAMH, PACCMATPUBAEMbIMU B JICKIIMOHHOM Kypce U B BUJE
pa3bopa BOMPOCOB, KOTOPBIE MOT'YT BO3HUKHYTh y CTYJICHTOB IIPH OCBOCHUH MaTepuaa.

Mertoanuyeckue ykKa3aHHMs IO IPOBEIEHHIO IPAKTHMUYECKUX 3aHATUH TNPUBEAEHBI B
CIEAYIOMMX NocoOusix, umeromuxcs B Oubnuorexke ['YAII B HameyaTaHHOM M 3JEKTPOHHOM
BUJIE:

1. Mexanuka. Konebanuss u Bosnbl. Tepmoaunamuka. COopuuk 3amau // WM.
KoBanenko, E.H. Kormmkos, H.II. JlaBpoBckas, FO.A. Hosukoma, B.K. Ilpununko, E.B.
Pytobkos, FO.H. Lapes. CITI6I'YAIL 2018.67 c.

2. DOnexktpudectBo. Marnetusm. Ontuka. COopuuk 3amad. / B.M. Aunapees, .M.
KoBanenko, E.H. Kornukos, W.I1. Kpekrynosa, H.I1. JlaBpoBckas, H.H. JlutBunosa, [O.A.
Hosukosa, M.O. Ilepsymuna, B.K. Ilpumunko, I'.B. Tepemenko, A.H. Xonoaunos, HO.H.
Hapes, b.®. Hudpun. CIIOI'YAIIL, 2019. 78 c.

3. KsanroBas ¢msuka. Coopuuk 3amau // .M Kosamenko, E.H. Kotmukxos, H.II,
JlaBposckas, H.H. JlutBunosa, I'.JI. [Inexotrkuna, B.K. [Ipununko, E.B. Pytskos, FO.H. Ilapes.
CIIGI'YAIL 2015. 58 c.

Crpykrypa u hopMa oTyeTa 0 IpakKTHYECKON paboTte

OTueT 0 mpakTUYecKOi paboTe JOJKEH COAepKaTh: TUTYIbHBINA JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICTOBAHHN.

Ha mumynonom nucme IOIKHBI OBITH yKa3aHBI: HAa3BAaHUE NUCLUIUIMHBI, Ha3BAaHUE
NpakTUIeCKOH palboThl, (GamMHiIus W WHUIUAIBI TpenojaBareis, (amMuinsgd W HHUIUAIBI
CTYZICHTa, HOMEp €ro y4eOHOM IrpyMIlbl U AaTa 3aIUThl Pa0OTHI.

Ocnosnasi wacms JOJDKHA CONIEpXKaTh 3aJaHHe, pe3yJbTaThl AKCIEPUMEHTAIHHO-
MPAKTUIECKON pabOTHI, pacUeTHO-aHATUTHYECKHAE MaTepUabl, IUCTUHT KOJA/CKPUH dKpaHa.

Bwvi6oowvr 1o mpojenanHoi padboTe JOMKHBI COAEPKaTh OCHOBHBIE PE3yIbTaThI O padoTe.

TpeboBanust k 0hopMIICHUIO OTYETA O MPAKTUYECKOMN paboTe

TUTynbHBIN TUCT OTYETA JOKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEACHHOMY B CEKTOpE
HopMatuBHOM nokymeHTanmu 'Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHus TpUBEIEHBI B CEKTOpPE HOpMAaTUBHOM mokyMeHTanuu [YAII
https://guap.ru/regdocs/docs/uch




[Tpu dopmHupoBaHHU CIIHMCKAa UCTOYHUKOB CTYIACHTaM HEOOXOIUMO PYKOBOJCTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

11.3. Meronuueckue ykazaHus Ui OOYYaIOIIMXCSl IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor.

B xozme BbImonHEHHS 1a0OpaTOpHBIX paboT OOy4yaromMHCsA [OJDKeH YIrIyOuTh u
3aKpEeNUTh 3HAHUS, MPAKTUYECKHE HABBIKM, OBJAJE€Th COBPEMEHHOM METOIMKONW M TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUM C KBAJIM(HUKAMOHHOW XapaKTEPUCTHUKOW OO0Yy4aromerocs.
BrimonHenune 1abopaTopHbIX paboOT COCTOUT M3 SKCIEPUMEHTANIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JTUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecrnevynBaroIUM pPelIeHre CIEeIYIONUX OCHOBHBIX 337a4 00y4Yarouierocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIECAOBAaHMS MPOLECCOB, SBICHUH H  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOM JUCIUILTUHBI,

— 3aKpeIUIeHHe, pa3BUTHE U JIETAIM3aLUs TEOPETHUECKUX 3HAHUM, MONYyYCHHBIX Ha
JCKIHSIX;

—  TIOJIydeHHUE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U PUOOPAMH.

3ajiaHue ¥ TpeOoBaHUA K MPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenme cemecTpa KakIplii CTYAGHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBINOJHUTH OMpeesieHHOoe 4Hciio jadopaTopHbeiXx pabor. Ha
KaX1yIo J1a0opaTopHyio paOoTy IUIAHUPYEeTCsS HE MEHee IBYX 3aHATUMH: OJHO Ha BBINOJIHEHHE
U3MEpPEHH, 1 OJTHO Ha 3alUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Hauyane cemecTpa 10 Hayasa 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTH MpPH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (UKCUpyeTCs B ClIeLMaIbHOM KypHalle; TaM HY)KHO 0053aTelIbHO paclucaThCsl.

B nabGopaTtopuio CTyneHTBHl AODKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAYEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena Kypca. He 3a0biBaiiTe 0 pEeKOMEHIOBaHHON JHTEpaTtype u
00s13aTeILHO MOJYyYnTEe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JUIIb MOCie JOMyCKa, MOJyYeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, YTO CTYACHT TIOHUMAET:

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

— Kakas LeJb IIepe]l HUM II0CTaBJIeHa;
- KakuMH pruOopamMu U Kak BEAYTCSI U3MEPEHUS;
— KaK CJIENyeT POBOAUTH YKCIIEPUMEHT.

[Tomy4yeHHbIH qoIycK K paboTe 0TMEYaeTcs MPernoAaBaTesieM B )KypHae.

B mpouecce BwImomHEHUs J1a0OpaTOpPHOM pabOThl HYXHO OO0S3aTEIBHO 3aMOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJBKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte Gopmara A4. B mpoTokosie T0JKHO ObITh OTPAXKEHO: TOYHOE MOJHOE HAa3BaHHWE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOAUYECKUM IocoOueM; (amuuivis, WHUIIAAIBI
CTyJIEHTa W HOMEpP TPYIIbl, GaMIIdsg W WHUIHMAIBI MPEnojaBaTeisi; Tabauia TeXHUYECKUX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWEe mpuOOpa, paboumii auarnazoH, IeHA
JIEJICHUsI, KJIACC TOYHOCTH W [Ip.); MapameTphl YCTAHOBKH, Ha HEW YKa3aHHbBIC; PE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.



Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NaHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YEePTUTH TAOMUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHCHIBAHUE UX B
KOHIIE 3aHSTHSI HAYUCTO HE PEKOMEHIYETCS; ATO HEHY)KHas Tpara BPEMEHU U BO3MOKXHOCTh
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh M aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMIICHUU OTUETA.

[To oxoHYaHWU M3MEPEHUN TPOTOKOI 00SI3aTEILHO AETCs Ha TIOIUCH MPETOJaBATEIIO.
be3 3T0il moanMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYACT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MperoaaBaTels
O3HayaeT, 4yTo paboTa JEUCTBUTEIHHO BBITIOJHSIACH M YKa3aHHBIE 3HAYCHHS JICUCTBUTEIHHO
MOJIy4eHbl IMEHHO TE€M CTYAEHTOM, KOTOPBIA COCTaBUI MPOTOKOJI.

[To pesynbpraTam, 3aMKCUPOBAHHBIM B MPOTOKOJICE M3MEPEHUH, CTYACHT J0Ma IHUIIET
OTUET W 3alIMIIAeT €ro Ha CieayrolieM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
M00bIE BOMPOCHI IO TEOPUM H3Yy4aeMOTO SBICHHMS M 10 TMOJYYCHHBIM pe3yibTaTaM. 3a
MPHUHSTHIN OTYET TPEIoIaBaTelb BICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromei 1abopaTopHOil paboTHI.

Crpykrypa u hopma oTueTa 0 1abopaTopHOt paboTe

OT4eT HOKEH COJEPKaTh CIEAYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B ONUCAaHUM Ja0OPATOpHOM pabdOTHI, OTTyHa €€ CledyeT
NEePEenncaTh.

2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHATIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKM. He HYXHO NpPHUBOAWUTH BHELIHETO BHIA MPHUOOPOB.
Jlanee HeoOX0IMMO OIMHUCATh HKCIIEPUMEHT U MEPEUUCIUTh U3MEPUTENbHBIE TPUOOPHI B TaOIHIIE
TEXHHUUYECKUX XaPAKTEPUCTUK, IEPEHECEHHON U3 MPOTOKOJIA U3MEPEHUI.

3. PaGouwue popmyibl.

PaGounmu Ha3bIBalOTCS TONBKO T€ (OPMYIBI, IO KOTOPHIM HEMOCPEICTBEHHO
MIPOU3BOJISATCS BBIYUCICHUS UCCenyeMblX BenudyuH. CieBa B (opMyne JOMKHO CTOSTh TO, YTO
CIIeTyeT OMpeAeNuTh, CIIpaBa - TO, YTO U3MEPSUIOCh B paboTe WM M3BECTHO. Bee mpuBenecHHBIC
(GOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BreiBoa Gopmyn U mpomMekyTOYHBIC BBIPAXKEHHUSI B TOM pasJielie MPUBOAUTh HE HYKHO.
@opmynbl Ui BBIYUCICHUS TMOTPEUIHOCTEH M MPOBEIEHUS MaTeMaThdeckol 00paboTku
PE3yNbTaTOB U3MEPEHUI B TOM pa3zelie TOXKE HE MPUBOIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUM.

B sTom pasnene ordera JOMKHBI OBITH NMPHUBEICHBI BCE M3MEPECHHBIC M BBIYMCIICHHBIC
pe3ynbrathl. [I0 BO3MOXHOCTH, WX HYXKHO TNPEICTaBIATh B BHUIE HArMAOHBIX Tabmun. B
MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIIATH JIMIITHHUE ACCATUIHBIC paspsabl (moapodHee 06 3ToM
noiaeT peubr Hike). B pabore MoeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJIKHBI OBITh
MIPUBE/ICHBI B 3TOM pasJiee.

5. Ilpumepsl BBIUUCICHUH.

B sToMm pa3zaene otueTa JOMKHBI OBITH TPUBEICHBI TOAPOOHEIE MPUMEPHI BEIYUCICHUHN TT0
KaKI0M paboueit popmyne. He HyXKHO NMPUBOAWTH BCEX BBIYUCIICHHH, BIIOJHE JOCTATOYHO
OJIHOTO TIpUMepa MO KaXIou dopMyine. DTOT paszen HYXKeH JJIsS TOTO, YTOObI MPernoaaBaTerio
OBLJIO Jierye HaTH OIMOKY B BHIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pazmene ordyera AOMKHBI OBITH MPEICTaBICHBI (QOPMYJbI, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
GbopMyIbl, TO KOTOPBHIM BBIYHCISINCH CHUCTEMATHYECKWE M CIy4YailHble MOTPEIIHOCTH U
MPEJICTABICHBI PUMEPHI BEIYUCICHUN 110 KaXKI0W U3 HUX.




DTOT pa3zen oTyeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy GoJble BCero BONpOCOB,
B HEM Oojble Bcero omwuOOK. Teopus MOTrpentHocTe OOBIYHO ObIBACT HAMWCAaHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICIICH MaTeMaTHKoi. B HacTosmiem mocobuun
aBTOPBI MOCTAPATUCh OCTABUTH JUIIb CAMOE BA)KHOE IO ATOM TE€ME M H3JIOKUTh MaTepHall MO
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCyHKH.

HeGonpime rpadguku M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
NPUBOJATCS Ha OTAENBHOM JHcTe. B m000M cilydae OHU JOJDKHBI OBITh TMOANMHMCAHBI U
IPOHYMEpPOBaHbI, Ha HHUX JOJDKHBI OBITH CCBUIKM B TEKCTe€ oTdera. I'paduku o0s3aTenbHO
BBITMOJHSIOTCS Ha MUJUIMMETpoBOM Oymare. Ha kaxkaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX EAMHMIIAX BJOJb Hee OTKIaabiBaeTcs. Ha camMux ocsX JOKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOMN CeTKU. MI3MepeHHbIE Ha ONbITE 3HAUYEHHUS MOJIUCHIBATH
Ha ocsix He cnenyer. Ha rpaduk ob6s3arenbHO HaHOCSTCA BCE DKCIIEPHUMEHTAIBHBIE TOYKH, H
MIPOBOJUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOM MM HECKOJIBKHUX TOYEK OTKJIAJbIBAKOTCS
CHUCTEMaTHUYECKHE TOTPEIIHOCTH COOTBETCTBYIOLIMX HM3MEpEeHui (moapodHee 00 3TOM HOWAeT
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
HaIMCAaTh, KAKWE MOJYYeHbI BEIMYMHBI, U C KAKUMHU MOTPEIIHOCTSIMHU.

Ecnu m3Mepenusi mpoBOAMIUCH Pa3HBIMH METOJIaMH, TO 00S3aTeIbHO HY>KHO CPAaBHHUTD
3TU PE3yJabTaTbl M UX MOTPELIHOCTH, CHEJaTh 3aKJIIOUEHUE, KAKOW METOJ Jydylle, TOYHEE,
yno0Hee.

Ecnu u3BecTHO TabinMYHOE 3HAUYCHHE W3MEPEHHOM BEIMYUHBI, TO HYXXHO 00s3aTEIbHO
CPaBHUTH €T0 C MOJIyUEHHBIM Ha OTbITE 3HAYEHHEM M JaTh apryMEHTHPOBAaHHOE 3aKII0ueHHe 00
UX COBIIAJCHUH WM HECOBIA/IECHUU.

Ecnu B pabote 3HaueHUs] OHON W TOHM e BEIMYUHBI MOJYYEHBI SKCIEPUMEHTAIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0uYeHue 00 UX COBMA/ICHUU WJIM HECOBIACHUH.

B cnywae, xorma MeXIy CpaBHMBAacMbIMU BEJIMYMHAMHM HMEIOTCS HENOIMYCTUMBIE
pacxXxoXkKJIEHHUs, 3TO HYXKHO 00s3aTeIbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHHE O
BO3MO>KHBIX IPUYHMHAX 3TOT0 HECOBIAJCHMS.

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TTPOBEPHUTHh KAKOK-TO (DHU3UUYECKUNA 3aKOH WIIM U3YIUTh
SBJICHHE, TO B JAaHHOM pasjene HeoOXOOUMO JaTh OOOCHOBAHHBIM OTBET Ha IOCTABJICHHBIH
BOITPOC.

BbIBOJ 10MKEH COOTBETCTBOBATD 1EJIN PAOOTHI.

TpeboBanus k 0hopMIICHUIO OTYETA O JIAOOpaTOpPHOU paboTe

TuTynpHBINA TUCT OTYETA JIOJDKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpE
HopMmatuBHOM nokymenrtaruu ['Y Al https://guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIICHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeGoBaHusi MpUBEACHBI B CEKTOpPE HOpMAaTHBHON AokymeHTammu [YAII
https://guap.ru/regdocs/docs/uch

[Tpu dopmHupoBaHMU CIIHMCKAa MCTOYHUKOB CTYIACHTaM HEOOXOIUMO PYKOBOJICTBOBATHCS
tpeboBanusmu ctangapra ['OCT 7.0.100-2018. Ilpumepsl opopmiieHHs CIHUCKAa HUCTOYHUKOB
NPUBEJICHBI B CEKTOpe HOpMaTHBHOM nokyMmeHTauuu I'Y AL https://guap.ru/regdocs/docs/uch

Metoanyeckie yKa3aHWs TI0 BBIMOJIHEHUIO JAa0OpaTOPHBIX padOT TPUBEICHBI B
CIEAYIOMMX TocoOusix, umeromuxcst B Oubnuorexke ['YAII B HameyaTaHHOM U 3JEKTPOHHOM
BUJIC:

1. Mexanuka. KonebGanus u BomHbl. MonekymsipHas ¢usuka. JlaGopaTtopHbiid
npaktukym // 1.W. Kosanenko, H.I1. JlaBposckasi, H.H. JlurBunona, I'.JI. Ilnexorkuna, /I.E.
[Morapes, B.K. I[Ipununko, FO.H. Hapes, 5.®. Hludppun. CII6I'YAIL 2014. 132 c.



2. OnexTpudecTBo U MarHetu3M. Jlabopatopuslii mpaktukym // A.B. KonbuibLos,
E.H. Kornukos, H.II. JlaBpoBckas, FKO.A. HosukoBa, B.K. Ilpununxo, I'.B. TepemeHnko.
CIIGI'YAIL 2021. 103 c.

3. BonnoBass ontuka. JlaGopatopubeiii mpaktukym //E.H. Kotmukos, W.II.
Kpexrynosa, H.I1.JIaBpoBckast, FO.A. HoBukosa, A.H. Tporun. CIIOI'YAII, 2013. 68 c.
4. BonnoBas ontuka. YueoHo-meromnueckoe mnocodue // E.H. Kormmkos, H0.A.

Hogsuxkoga, I'.B. Tepemenxo. CIIOI'YAIIL 2019. 118 c.

5. KBanToBas ¢usuka. Jlaboparopusiii mpaktukym // B.M. Auapees, M.1O. Eropog,
N.N. KoBanenko, A.B. Konbsuibnios, E.H. Kotnukos, N.I1. Kpekrynosa, H.I1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilomos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. udpus.
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11.4. Meronuueckue yka3aHus i 00y4aromuXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTHL.

B Xoze BBINIOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIHIICS BBIOIHACT paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeACTBEHHOTO
Y4YaCTHS.

st oOydaroruxcst 1Mo 3a04HOM (opme oOydeHHs, caMOCTOsITeIbHAsT pabdoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOJIHEHUS CaMOCTOSTEIBLHOM PaboOTHI, y 00ydaromerocss GopMHUpPYeTCs
nesiecooOpasHoe MIaHUPOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMU M CHCTEMAaTH3allMK NMpUOOpeTaeMbIX 3HaHUIl, 00ecredynBaeT BBICOKUMN
YPOBEHb YCIEBAaEMOCTH B NeEpUOJ OOydYeHHs, TOMOTaeT IOJyYUTh HABBIKM IOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HANpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSASBIISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1o TUCIHUILINHE;

— METOJMYECKUE YKa3aHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
1o 3a049HOU (popme oOydeHwMs).

11.5. Meronuueckne yKa3zaHWsl Ui OOYYalONMIUXCA 110 MPOXOXKJICHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYCMATPUBAECT KOHTPOJb KadeCcTBAa 3HAHUU
00y4aromuxcsi, OCYIIECTBISEMOTO B TEYEHUE CEMECTpa C IEJIbI0 OLIEHUBAHMUSA XOJa OCBOCHHS
JUCIUITAHBL.

Texymuit KOHTPOJb OCYIIECTBISIETCS MO KalleHAapHOMY ydeOHomy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUI U CPOKU MOJBENICHUS UTOTOB OTOOpakaloTcsi B pabounx y4eOHBIX
wiaHax Ha cemectp. OOydarolmuiics TOJDKEH BBIMOJHUTh BCE KOHTPOJbHBIE MEpPONPUATHUSA,
MPEeyCMOTPEHHBIE HA JaHHBIA CEMECTp, MOCJE HYero MpernoaaBareib MPOCTaBISET OaJUTbHBIC
OLICHKH, HaOpaHHbIE CTYIEHTAMU TI0 pe3yJbTaTaM TEKYLIEro KOHTPOJIS.

OcHOBHBIMU (hOpMAMH TEKYIIETO KOHTPOJS 3HAHUN, OOYJAIOIIUXCS SBISIOTCS: YCTHBIN
ONpOC Ha JIEKIMOHHBIX WM TPAKTUYECKUX 3aHATHAX; 3alluTa J1abopaTOpHBIX pPadoT.
CpencTBamMH TEKYLIETO KOHTPOJIS 3HaHUM, 00ydJalomuXCcsi MOTYT OBITh: Oecelbl MpernoaaBaTens
U 00yy4arouierocsi; KOHTPOJIbHbIE BOMPOCH! U 3agaHus. KOHTpoJIbHOE MEpONpHUsITHE CUUTAETCS
BBITIOJTHEHHBIM, €CIIM 3a HEro CTYACHT IOJYYHMJI OLEHKY B Oalax HE HI)KE MUHUMATbHOU
OLICHKH, YCTAHOBJICHHON MpernoAaBaTesieM 10 JaHHOMY MEPOIPHUSTHIO.

JlukBumanust 3aJ0JDKEHHOCTH, OOpa3oBaBIICHCs B cllydae MPOIMYCKa OO0YYarolIUMCS
3aHATUNA 0€3 YBaXHUTENbHON NpPUYUHBI, OTKa3za, OOydarollerocs OT OTBETOB Ha 3aHATHUSX,
HEYJIOBJIETBOPUTEIFHOTO OTBETa, OOYYAIOUIEroCss Ha 3aHATUSAX, HEYIOBIECTBOPUTEIHHOTO
BBITIOJTHEHHS] KOHTPOJIBHBIX, TA0OPATOPHBIX U MPAKTUUYECKUX PAOOT MOXKET OCYLIECTBIATHCS Ha
WHJUBUIYAJIbHBIX KOHCYJIbTALIMSIX.



Pe3ynbTarhl TEKyIIero KOHTPOJS YCIEBAEMOCTH OOYYAIOIIUXCS CIYXKAT OCHOBOW MJis
MIPOMEKYTOUYHOM aTTeCTAIlMU: TOJYYCHHS 3adeTa Mo Y4eOHOM MUCIUIUIMHE MM JIONMycKa K K
Qg depeHaIbHOMY 3a4eTy WM 9K3aMeHY M0 Y4eOHOH TUCIHITIHHE.

B Tteuenme cemectpa s jgonycka K auddepeHIMATbHOMY 3aueTy WIH JK3aMeHY
CTYJEHTY HEOOX0IUMO cIaTh He MeHee 75% 1abopaToOpHBIX U MPAKTUYECKUX PaOOT, BHIMOTHUTD
TECTUPOBAaHUE B cHcTeMe aucTaHimoHHOro oOydeHusi ['VAII https:/Ims.guap.ru He HmXe
OIICHKU «YJIOBJIETBOPUTEIILHO». B ciyuyae HEBBIMOTHEHHS BBIIICH3IOKEHHOTO CTYIEHT, MpPHU
YCIICIITHOM MPOXO0KJICHUU TIPOMEKYTOYHOW aTTECTAIMK, HE MOXKET MOJYUYUTh aTTCCTAMOHHYIO
OIICHKY BHIIIIE «YIOBIETBOPUTEIHHO.

11.6. Meronuueckue ykazaHusi JUIsi 00y4aromUXCsi O MPOXOXKIACHUIO MPOMEXYTOUHOH
aTTeCTallHH.

[IpomexxyTounass  arrectanusi  OOydyaromIMXCsl ~ OpPEIyCMaTpuBaeT  OLECHUBaHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAeT B
ceOst:

— D9K3aMeH — (opMa OLCHKM 3HaHHMH, IOJYyYEHHbIX OOydarollMMCs B Ipolecce
U3y4YeHHs BCeW IMCLMUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIIOCOOHOCTH
IOPUMEHATh MX A PELICHUs MPAaKTUYeCKUX 3a7ad. ODK3aMeH, KaK IpPaBUJIO, MPOBOJUTCS B
NEPUOJ, SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl aTTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY, «HEYOBIETBOPUTEIHHO.

B Teuenue cemecTpa cTyaeHTy HE0OX0IUMO cAaTh He MeHee 75% nabopaTopHbIX padoT,
He MeHee 50% mpakTudeckux padoT, BBHIIOIHUTH TECTUPOBaHUSA B cpeae LMS He HMKe OLeHKH
"ynoBIETBOPUTENBHO". B ciiydae HEBBITOTHEHUH BBIIICU3TI0OKEHHOTO, CTYACHT, IPU YCIIEITHOM
NPOXOXKJICHUM TPOMEXYTOUHOH arrectaiud B (GopMe 5K3aMEeHa, HE MOXKET MOJy4YHUTh
aTTECTAMOHHYIO OLIEHKY BBIIIE "XOpomio".

DK3aM€H MOXET MPOXOJUTh B BUAE YCTHOI'O OIpOoca WM TecTHpoBaHMs. OCHOBaHUEM
JUIs IOIYCKa K MPOMEKYTOYHOM aTTeCTalluU SIBJISETCS YCIEIIHOE MPOX0XKICHUE 00y4atOIIMCs
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kpurepuu onieHnBanus chopMUpOBaHHOCTH KOMIETEHIMI 00y4aroImerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLIUU «BBICOKUI». KommereHuun
chopMHUpOBaHbl. 3HaHUS APTYMEHTUPOBAHHbBIC, BCECTOPOHHUE. YMEHUS YCIIEIIHO IPUMEHSIOTCS
K PpEIICHHUI0O KaK TUIIOBBIX, TaK M HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKUI YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAs aJAlITUBHOCTh IPAKTUYECKOT0 HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLIUN «IIPOJABMHYTHIN». KomnereHunn
chopMHpOBaHbl. 3HAHUS OOLIMPHBIEC, CUCTEMHbIE. YMEHHUS HOCST PENpPOAYKTHBHBIN Xapakrep,
IPUMEHSIOTCS K PELICHHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSITEJIbHOCTH YCTOWYMBOIO MPAKTUYECKOr0 HABbIKA.

OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMH «IIOPOTOBBIN».
Komnerennmu  copmupoBansl. CdhopmupoBanbsl 0a30Bble  CTPYKTYPHl 3HAaHHMH. YMEHUSA
(dparMeHTapHbl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HU3KHHA ypOBEHb
CaMOCTOSITEJIbHOCTH NMPAKTUUECKOT0 HABbIKA.

Onenka «HEYI0BJIETBOPUTEIBHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenocTaTouHblii». KoMmnereHuun He copMupoBaHbl. 3HaHUS OTCYTCTBYIOT, YMEHMsSI M HaBBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMU OpUEHTHpPAaMHM IpU MOJATOTOBKE K IPOMEXKYTOYHOH aTTecTalMu IO
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpeYeHb PEKOMEHIyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IEepe] MEpBBIM THEM Hadalda CecCHd OBbUIM CIOaHbl M 3allMIIEHBl BCe JabopaTOpHbIE
paboTbl. OCHOBHOE B HOJTOTOBKE K CECCHMM — 3TO MOBTOPEHHME BCEr0 Marepuana Kypca, I0
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BEM
paboThl pacnpeessaTh paBHOMEPHO IO JIHSAM, OTBEACHHBIM ISl NOJrOTOBKH, KOHTPOJIMPOBAThH
KaX/IbIii ICHb BBIMOJIHEHHS pabOTBhI.



Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS U MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISICTCSI B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «llonokeHue o TEKyLIEM KOHTpPOJE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYACHTOB M aCHHUPaHTOB, OOYYAIOIIMXCS IO OOpa30BaTeIbHBIM IPOTPAMMaM BBICIIETO
obpazoBanus B 'Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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