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AHHOTanus

JucuuninuHa «ONeKTpOAMHAMUKA) BXOAUT B 00pa30BaTEIbHYIO MPOrpaMMy BBICIIETO
o0Opa3oBaHusl — IporpaMMy OakajaBpuaTa IO HAINpPaBICHHIO MOJITOTOBKHU / CHENHATbHOCTU
03.03.01 «IIpukmamuaeie MaTeMaTUKa U Gu3HKa» HanpaBieHHOCTH «lIpuknagHas ¢usmka u vH-
(dopManOHHbBIE TEXHOJIOTUN B HAHOMHAYCTpUMY. Jucuuninna peanuzyercs kadeapoit «Ne3».

JucuuniauHa HanejaeHa Ha GOpMHUPOBAHKE Y BBIMTYCKHUKA CIEAYIOMIMX KOMIETEHIIUNA:

[TK-6 «CnocoOeH pa3paboTaTh METOAMKH U TEXHUYECKUE PYKOBOCTBA ISl SKCIICPUMEH-
TaJIbHON NMPOBEPKU TEXHOJOTHMYECKHX MPOLECCOB U HCCIEAOBAHUS MTapaMeTPOB HAHOCTPYKTYP-
HBIX MaTEpUAJIOB»

ConepxaHue NHUCHMIUIMHBI OXBAaTBIBAET KPYI BONPOCOB, CBSA3aHHBIX C AJIEKTPOMATHUT-
HBIMU TIOJISIMH, X BO3HUKHOBEHHEM, OCOOCHHOCTSIMH pacueTa U paclpoCTPaHEHHs B pa3IMYHBIX
cpenax.

[IpenoaBanye TUCHUILIMHBI IIPETyCMaTPUBAET CIEAYIOIINE (POPMBI OpraHn3aluH yueo-
HOTO Tpoliecca: JIEKINH, J1a0opaTOpHbIe pabOThl, MPAKTUYECKUE 3aHATHS, CAMOCTOSITENIbHAS pa-
0oTa o0yuaromerocs.

[IporpamMmmMoil AMCHUIUIMHBI MPELYCMOTPEHBI CIEAYIOIIUE BUIbI KOHTPOJS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalys B (hopMme 3aueTa.

OO6mIast TpyA0EMKOCTh OCBOCHHS IAUCITUIUTMHBI COCTABIseT 3 3a4eTHBIX enuHuIbl, 108
4acoB.

SA3bIK 00y4YEHUS 110 AUCIUTUITMHE «PYCCKUINY.



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI

- (bopmupoBaHUE y CTYACHTOB 3HAHUU OO0 OCHOBHBIX YPAaBHEHHSX JIJIEKTPOMATHUTHOTO
MOJii U METOJaXx MX MCIOJNBb30BaHMS MpPU pacuerax MNPOCTEHIIUX CTPYKTYp A H3JIydeHUs
AJIEKTPOMArHUTHBIX BOJIH, YCJIOBUSAX pacHpOCTPaHEHHUs pAJUOBOJIH B pa3JIMYHBIX Cpenax,
CBOMCTBaX M METOJax IMOCTPOCHHS] OCHOBHBIX THIIOB JMHHUNA TI€peJadd, BOJHOBOJOB U
PE30HATOPOB.

1.2. JlucuuniwHa BXOAWT B  COCTaB  4acTH, (opMupyemMol  ydaCTHUKaAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeNbHOI MPOrpaMMBbl BBICIIET0 00pa3oBaHus (laee —
OI1 BO).

1.3. TIlepedeHb MIaHUPYEMBIX Pe3yIbTATOB OOYUCHHS 1O JUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHus AWCHUILTAHBI OOydYalOMUACA AODKEH 00JaJaTh CIEIyOIIUMHU
KOMIETEHIMSIMU WM WX YacTsIMH. KOMIETeHIIMM U UHIIMKATOPHI UX JTOCTHXKEHUS TPUBEICHBI B
tabnwuiie 1.

Ta6mmma 1 — I[lepedenb KOMITETCHIIMI ¥ WHIUKATOPOB UX TOCTHIKCHUS

Kareropwus (rpynma) | Koa u HanmeHOBa- Kon v HauMeHOBaHME UHIMKATOPA JOCTUKEHUS
KOMIICTCHIIU HHUEC KOMIICTCHIINU KOMIICTCHIINU

[TK-6 Cniocoben pas-
paboTaTh METOAUKHU
U TEXHUYICCKHUE PY-

I1K-6.3.2 3HaTh (pu3nvecKre NpUHIHIB pabOTHI,
KOBOJICTBA JIJIsl IKC-

. 00J1aCTH IPUMEHEHUS U TTPUHITUITHATIBHBIC OTpa-
MepUMEHTATHHOM o
HpO(I)eCCI/IOHaJIBHBIG HUYCHHUA MECTOA0B U CpeI[CTB I/I3M€peHI/II/I

MPOBEPKHU TEXHOJIO-
KOMIIETEHIINU [TIK-6.Y.1 ymeTb BBIOUPATh METOJIBI M CPEICTBA
THYECKUX TIPOIIECCOB
KOHTPOJISI TapaMeTPOB MPUOOPOB U MATEPHUATIOB

U MCCJICIOBAHUS T1a- .
KBaHTOBOM JICKTPOHHUKH U (POTOHUKH
pamMeTpoB HAHOCT-

PYKTYpPHBIX MaTe-
pHuanos

2. Mecro aucuuminHbl B cTpykType Ol

JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IPU U3YYCHUHU CIEAYIOUIMX AUCIUILINH:

— «YuebHas mpaKTHUKay,

— «OCHOBBI OIITHKH,

— «CoBpeMeHHbIE JTa3ePHbIE U CBETOTEXHUYECKUE CUCTEMBI»,

3HaHus, MOJIyuYeHHbIE PU U3YYSCHUH MaTepualla JaHHOW TUCHUIUIMHBI, UMEIOT KaK camMo-
CTOSITENIBHOE 3HAYEHUE, TaK U MCIIOJb3YIOTCS IPU U3YUYEHUH JPYTUX JUCLUIUIMH!

— «KBaHTOBas AIIEKTPOHUKAY,

— «Pamnoduzukay,

— «DoToHUKaY.

3. OOBEM  TPYJOEMKOCTh JUCIUTLIAHBI
JlanHbie 00 0011IeM 00BEME JUCITUTIIIUHBI, TPYIOEMKOCTH OT/ICIBHBIX BHIOB YUEOHOM pa-
OOTHI 1O AUCHMILIUHE (M pacupeesieHue dTOH TPYIOEMKOCTH IO CEMECTpaM) MPEJICTABICHBI B
Tabymue 2.




Tabmuna 2 — O6beM U TPYIOEMKOCTh IUCIUIIITUHBI

TpynoemkocTs 110 ce-

Bun yuebnoit paboTbl Bcero MecTpam
Ne6
1 2 3
Oowan mpyooemKocma OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuyueckoit n0020moeKu 34 34
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHUCJIC:
nexuuu (JI), (gac) 17 17
npakTuueckue/cemunapckue 3ansatus (113),
17 17
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
CamocmosamenvHas paboma, Bcero (dac) 57 57
Buo npomesicymounoit ammecmayuu: 3auer,
mudd. 3auget, sx3ameH (3auver, Hudd. 3au, | 3auer 3auer

DK3.%*%*)

IIpumMeuaHue: kaHaUIATCKUiA SK3aMEH

4. ConepxaHue JUCHUTUIUHBI

4.1. PacnpeneneHue TpyA0€MKOCTH AUCUUIUIMHBI [0 pa3fiesiaM U BUJaM 3aHATHIA.

Pa?)IICJIBI, TCMbI JUCHUILIMHBI U UX TPYJOCMKOCTb IPHUBCACHLI B Ta6JII/II_Ie 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUILIAHBI, UX TPYIOEMKOCTh

Pasz[emﬂ TEMBI JUCITUITIINHBI HCKHHH 113 (C3) JP KII CPC
’ (dac) (dac) (gac) (dac) (uac)
CemecTtp 6
Paznen 1. Cucrema ypaBHeHnii MakcBenia 2 4 0 7
Pa3nen 2. Ilnockue ofHOPOIHBIE BOJIHBI B HEOT- ) ) 5 7
paHWYEHHBIX cpefax
Pasnen 3. Ilons u BonHBI Ha rpaHuLe pa3fena cpen| 2 2 3 7
Paznen 4. SHGKTpOMaFHI/ITHBIe BOJIHBI B HAIIPaB- ) 3 4 7
JSFOIIMX YCTPOMCTBAX
Paznen 5. DnexkrpomMarHuTHBIE PE30HATOPHI 3 2 3 8
Paznen 6. BosHbl B aHU30TPOIHBIX Cpeaax 2 0 0 7
Paznen 7. 3nydeHue 31eKTPOMarHUTHBIX BOJIH 2 2 2 7
Pa3nen 8. PacnpocTpanenue paguoBoiIH 2 2 0 7
Hroro B cemectpe: 17 17 17 57
Hroro 17 17 17 0 57

[TpakTrdeckasi TOATOTOBKA 3aKIIOYAETCS B HEMOCPEACTBEHHOM BBHIMIOJTHEHHH O0y4aro-
HIMMHKCS OTPENETICHHBIX TPYIOBBIX (DYHKIUH, CBA3aHHBIX ¢ Oynylied mpodeccruoHanbHON Aes-

TCIIBbHOCTBIO.

4.2. ConepxkaHue pa3ieNioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxkaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIIE 4.




Tabnuna 4 — ConeprkaHue pas3esioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep paznena

HasBanue u copeprxanue pa3aeinoB U TeM JEKITMOHHBIX 3aHATUN

Paznen 1.
Cucrema ypaBHeHu Mak-
CBeJUIA.

Cucrema ypaBHeHuid MakcBeiuia B nuddepeHuanibHON U HHTe-
rpanbHOil popmax. Knaccubpukanus 371€KTPOMArHUTHBIX sIBJIE-
Hull. YpaBHeHUs: MakcBeia B KOMIUIEKCHOH dopme.

Pa3nen 2.

[Linockue ogHOPOIHBIE BOJI-
HbI B HEOTPAaHUYEHHBIX
cpenax.

BonnoBeie ypaBHeHus. IloHsaTus mnonspuzanuu, BOJHOBOTO
¢dponra, xo3pdunmenta pacnpocrpanenus, Gpa3zoBoil CKOPOCTH,
JUIMHBI BOJIHBI, BOJJHOBOI'O CONpPOTHUBJIEHUS cpenbl. TEM-BOIHBI.
BounHbl B cBO6OAHOM IPOCTpPaAHCTBE, B cpee O6e3 moTepb, B Ipo-
BOJIAILICH cpene, B IUIa3Me. DHEPreTUYECKHE XapaKTEPUCTUKHU
1oJis. 3aKOH COXPAHEHHUs IEKTPOMAarHUTHOW SHEPrUU. DHEPIHsl
MOHOXPOMAaTHYECKOM 3JIEKTPOMATHUTHON BOJIHBI. JHEpreTuye-
CKasl CKOPOCTb.

Pa3nen 3.
HOJI)I 1 BOJIHBI HA rpaHHue
paszena cpe.

['pannuHbIe YCIOBUA IS HOPMAJIbHBIX W TaHTE€HUHUAIbHBIX CO-
CTaBJIAIOIINX BCKTOPOB IIOJIA. FpaHI/I‘-IHBIG yCJI0BUA B YaCTHBIX
CIIydasix: JJIsl JEKTPOCTATHYECKOTO MOJIs; y MOBEPXHOCTU HJe-
aJIbHOT'O U PeajbHOr0 MPOBOAHUKOB. OTpakeHUE U IPEIOMIICHUE
BOJIH Ha rpaHUIE pasznena cped. 3akoHsl CHemmmyca, GpopmMyIibl
CDpeHenH, SABJICHUS TMOJIHOTO MPOXOXKIACHUA W ITOJIHOTO BHYTPCH-
HEro OTpa)keHHsl. AHAINTUYECKHE U YHCIEHHbIE METOMbI pelle-
HUSA T'PAHUYHBIX 3aJa4.

Paznen 4. DnekrpoMaruur-
HBIC BOJIHEBI B HaHpaBJI}IIO-
10070:¢

YCTPOMCTBAX.

[TonsaTne u Kiaccudukanus HampaBIsieMbIX BOJH. Metamuue-
ckuii BonHoBOJ. Konuenuusa bpumttosna. Kpurnueckas yactora.
®dazoBas 1 YHEPreTHIecKasi CKOpOCTH BOJIHBIL. BosHbl TuoB E 1
H B npsMoyronsHOM U KpyIJIoM BOJIHOBOAaX. Pacuer mapamer-
POB BOJHOBOJOB. B030y»kieHue BOJH B BOJHOBOJAX. PexuMbl
paboTsl nuHNM nepenaun. Koakcuanbuble nuHMU. [lonockoBbie
TUHUM. [JU3IIEKTPUUECKHE BOITHOBOMBIL.

Pa3znen 5. DnextpoMaruur-
HbI€ PE30HATOPHI.

Bunbl 31€KTpOMarHUTHBIX pPE30HATOPOB. JIEKTPOMArHUTHbBIE
KosnebaHusi B 00BbEeMHBIX pe3oHaTopax. lIpsMoyronbHbIil U 1u-
JTUHAPUIECKH 00beMHBIE pe30HATOPHI. JJOOPOTHOCTH pe30HaTO-
pa. O0nacTu MpUMEHEHHs PE30HATOPOB.

Pa3nen 6.
BO.HHI:I B aHI/IBOTpOHHBIX
cpenax.

PacnipocTpaneHue 3JIEKTPOMarHUTHBIX BOJH B aHHU30TPOIHBIX
cpenax. 'mpoTponus HamMarHu4eHHOU Tu1a3Mbl U pepputa. Ten-
30p MarHUTHOM MpoHHUIIaeMOCTH (eppomarneTuka. [IpogonbHoe
Y TIONIEPEYHOE PAaCIPOCTPAHEHNE 3JIEKTPOMAarHUTHBIX BOJIH B T'-
potponHoi cpene. Dpdexr Dapanes. Idhdext Korrona.

Paznen 7.
W3nydyeHue 35eKTpoMarHuT-
HBIX BOJIH.

DneMeHTapHBIN 3JeKTpUUecKuil u3nyyaresb. [lone B OnmxHel u
nanbHe 3oHax. Jlmarpamma HampaBiaeHHOCTH. [IpuHumn mnepe-
CTaHOBOYHOM JIBOMCTBEHHOCTH. DJIEMEHTAPHBIM MAarHUTHBIA W3-
aydatenb. Manas pamouHas anteHHa. lllens B Meraiunueckom
skpane. JJudpakuus Boan. ['onorpadus.

Pa3nen 8.
Pacnpocrpanenue paauo-
BOJIH.

Pacuer pammoTpaccel B CBOOOIHOM TpOCTpaHCTBE. BrusiHue
36MHOM MOBEPXHOCTH Ha paclpoCTpaHEHUE paanoBoyH. CBOMCT-
Ba 3¢MHOM MOBepXHOCTH. [lornoiienre paaruoBOJIH 3€MHOU TO-
BEPXHOCThIO. OTpakeHHE PaJUOBOJIIH OT 36MHOU MOBEPXHOCTH.
HNuTtepdepenius B TOUKe nMprueMa mpsMoil U OTPpaKEHHOH OT To-
BEPXHOCTH 3€MJIM BOJIH. YUYET KPUBU3HBI 36MHOM MOBEPXHOCTH U
HepoBHOCTH penbeda mecTHOCTH. OOIaCTh MPOCTPAHCTBA, CYIIIE-
CTBEHHAs JIJIsl paclpOCTpaHEHUs: paauoBOIH. OTKPBITHIE, MOTY-
OTKpBITBIE U 3aKpBITBIE paguoTpacchl. BrnusHue atMocdepbl
3emuId Ha pacpOCTPaHEHUE PAJUOBOJIIH.




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

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux No pas-
Ne | Tewmsl npaktuyeckux | @opmel IpakTUUECKUX | TpPynOEMKOCTb, |NIPAKTUYECKOW | Jela
/11 3aHATHI 3aHATUH (uac) MOATOTOBKH, | IACIIMII
(gac) JIUHBI
Cemectp 6
1 | decatuunas kiaccu- | BrinmosiHeHue npakTH- 2 1
(buKamys 1uamna3oHoB YECKUX 3a/laHui
pPaguoBOJIH
2 | DyeMeHTBI BEKTOP- Belnonsenue npaxkrTu- 2 1
Horo a"Haiusa. are- YeCcKUX 3aJaHuil
rpaibHbie U 1udde-
pEeHIMaIbHBIE Y paB-
HEHUs DIIEKTpOMar-
HETHU3Ma
3 | DnexkTpoMarHuTHbIE Belnonnenue npaxkrTu- 2 2
BOJIHBI B HEOI'PAHMU- YECKUX 3aJaHUI
YEHHBIX Cpelax
4 | Tlosa u BOJIHBI HA Brinosinenue npakTu- 3 3
rpaHulle pa3ziena YECKUX 3a/laHui
cpen
5 | DnexkTpoMarHuTHbIE Belnonsenue npaxkrTu- 2 4
BOJIHBI OCHOBHOTO U YECKUX 3aJaHUI
BBICIIMX THUIIOB B
BOJIHOBEAYLIUX
CTPYKTypax
6 | Konebanus B npsimo- | BeimonmHeHue nmpakTu- 2 5
YTOJIBHOM U LIWJIMH/- YECKUX 3a/laHui
prUYeCcKOM 00BEMHBIX
pe3oHaTopax
7 | Pexxumsbl paboThl in- | BeimogHeHue mpakTu- 2 7
HUU Tepeadn YECKUX 3a/laHui
8 | DnemeHrtapHsble 1ek- | BpinonHeHue npaktu- 2 8
TPUYECKU U Mar- YeCcKUX 3aJaHuil
HUTHBIN U3J1y4aTean
Bcero 17
4.4. JlabopaTtopHble 3aHATHUS
TeMbl 1a00paTOPHBIX 3aHITHI U KX TPYAOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
N3 Hux No pas-
Ne HaunmenoBanue 1ab0paTopHbIX padboT TpyROSMKOCT®, | MPAKTHHCCKOH | nena
/11 (qac) MOJATOTOBKH, | JHMCIIHAI
(gac) JIHBI
Cemectp 6
1 | [IpssMOyroibpHBINA METAIIINYECKHI BOJTHOBOJ, 3 2
2 | Pacuer mapameTpoB 1 XapaKTEpPUCTUK BOJIH B 3 2




HEOrpaHWYEHHOU cpeJie

3 | DnemMeHTHI BOJIHOBOIHOTO TpaKTa. Pexumsl 2 3
paboTHI JIMHUM TIepeiad
4 | Pacuer TEXHUYECKUX [TAPAMETPOB U XapaKTe- 2 4

PHUCTHK IPSIMOYTOJILHOTO U KPYTJIOTr0 MeTa-
JINYECKUX BOJTHOBOJIOB

5 | Pacuer TeXHMYECKHUX MApaMETPOB U XapaKTe- 2 4
PUCTUK KOAKCHAJILHOTO Ka0es

6 | Hwmaapudyeckuii 00bEMHBIN PE30HATOD 2 5

7 | Pacder TeXHUYECKUX ITapaAMETPOB U XapaKTe- 2 7

PUCTHK HECUMMETPHUYHBIX MOJOCKOBBIX U I~
JIEBBIX JTUHUHN

Bcero 17

4.5. KypcoBoe npoeKkTupoBaHHEe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosiTenpHas padoTa 00yJaromuxcs
Buzsl camocTosTensHON paboThI U €€ TPYIOEMKOCTh IPUBEIECHBI B Tabnuie 7.

Tabnuna 7 — Bunbl caMocToATeIbHOM paboThI U €€ TPYJO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHOM paboTh
qac qac
1 2 3
N3ydeHne TeopeTUIecKoro Marepuana
20 20
nucuuriuael (TO)
[ToaroroBka Kk TeKyIieMy KOHTPOJIO yCIie- 10 10
Baemoctu (TKY)
Jomamnee 3ananue (/13) 9 9
[ToaroroBka K MpOMEKYTOYHOM aTTeCTa- 18 18
nuu (I1A)
Bcero: 57 57

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOECTICUCHUSI
JUTSL CAMOCTOSITEITLHON PabOThI 00YUaAIOIIUXCS IO TUCIUTUIHHE (MOIYJTIO)

Y4eOHO-MEeTOAMYECKNE MaTepHallbl JJIsi CaMOCTOSATEIbHOW PabOThl OOYYArOMIMXCs YKa3aHBI B
na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepeuyeHpb neYaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUI MpHUBeIeH B TabIuIe 8.
Ta6mmia 8— [lepeueHp meYaTHBIX W DJIEKTPOHHBIX YYCOHBIX U3aHUN

Komiuectso

SK3EMILTPOB B

UIL{I_IIJH;ifl;/eC Bubnuorpaduueckas cchlika (ilggiif;;i

TPOHHBIX K-

3EMITIIPOB)
https://e.lanbook.com/book/3 | I'puropses, A. . Dnexrpoaunamuka / A. JI.
62747 I'puropreB. — Cankr-IlerepOypr : Jlans,

2024. — 240 c.

https://e.lanbook.com/book/2 | Bpenos, M. M. Knaccuueckas 3y1eKTpoanHa-




10194 MuKa : yuyebHoe nocobue / M. M. Bbpenos, B.
B. Pymsnues, . H. Tonteirun. — 2-e u3g,.,
uctip. — Cankr-IlerepOypr : Jlanp, 2022. —

400 c.
https://znanium.ru/catalog/pr | Kmtoes, C. b. DnekrponnHamuka u pacrpo-
oduct/2192309 CTpaHEHHUE PaJAMOBOJH : yaeOHoe mocobue / C.
b. Kimoes, E. U. Hedenos. - Mocksa : KYPC,
2024. - 464 c.
https://znanium.com/catalog/ | Uponos, U. E. Bonxossie npoueccsl. OcHOB-
product/1093071 HbIE 3aKOHBI : yuyebHoe mocobue / U. E. Upo-
noB. — 8-¢ u3a. — Mocksa : JlaGoparopus

3nanui, 2020. — 266 c.

https://znanium.com/catalog/ | Uponos, . E. Dnekrpomarneruzm. OCHOBHBIE

product/1984918 3aKoHBI : yueOHoe mocobue / . E. Upomos. -
12-e u3n. - Mocksa : JlaGopaTopusi 3HaHUH,
2021.-322c.

7. IlepeueHb 3IMEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
UH(QOPMALIMOHHO-TEIEKOMMYHHUKAIMOHHOHI cetn « HTepHeT»

Ilepeuens AEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTu «/HTepHeT», HEOOXOJUMBIX JJIs1 OCBOSHHSI JUCLUILUINHBI IpUBeE-
JieH B Tabimie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»

URL anpec HaumenoBanue

https://new-science.ru/category/fizika/ HNutepuer-xypuan «Hosast Hayka». Pazngen pusu-
Ka

https://ufn.ru/ru/ DneKTpoHHas BepcHs )KypHaia «Ycrnexu puznde-
cKkuX Hayk», Ousnyeckuit uHcTuTyT UM. I11.H. Jle-
OeneBa Poccuiickoit akaieMun HayK

https://zanauku.mipt.ru/category/science/ | DIeKTpOHHas BEpCHsl )KypHaia «3a HayKy»
physics/

https://openedu.ru/ O6pazoBarenpHas miaThopma «OTKpeITOE 00pa3o-
BaHUE»

https:/fizikaguap.ru/ Oo6pasoBarenbHbIi pecypc kKadeapsl GU3nKu
I'YAII

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTHI
8.1. Ilepeuenr mporpaMMHOro OOECIEYEHHsI, HCIOIb3yeMOr0 NpPU OCYIIECTBICHUH
00pa3oBaTENFHOTO MpoIiecca M0 JUCIUIIIHHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOrpaMMHOT0 obecrieueH s peacTasieH B Tadbauie 10.

Tabmuua 10— Ilepedyens nporpaMMHOT0 00ECTIEYeHHUSI

Ne i/t Haumenosanue

1 MS Windows

2 MS Office




8.2. Ilepeuenp MH(OPMALIMOHHO-CITPABOYHBIX

OCYILECTBIEHMH 00pa30BaTEIBHOTO MPOLECcca MO AUCIUIUINHE
[lepeuyeHp uCONb3yeMbIX MH()OPMAIIMOHHO-CIIPABOYHBIX CUCTEM IPE/CTaBICH B TaOIH-

e 11.

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIPABOYHBIX CHCTEM

CUCTCM,UCIIOJIB3YCMbIX

pu

Ne i/t

HanmeHnoBanue

He npenycmorpeno

9. MarepuanabHO-TeXHUYECKast 0a3a

CocrtaB mMarepuaibHO-TEXHUUYECKON 0a3bl, HEOOXOIUMOMN JUIsl OCYILIECTBICHHUS 00pa3oBa-
TEJIFHOTO MpoIiecca Mo AUCIUIUINHE, IPEACTaBiIeH B Tabmuie]2.

Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

Ne
/11

HaunmenoBaHue cocTaBHOI YyacTu
MaTepUaTbHO-TEXHUYECKON Oa3bl

Howmep aynuropun
(ip1 HEOOXOTUMOCTH)

VYyeOHas ayuTOpHs IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMHHAPCKOT'0 TUIIA, IPYNIOBBIX U UHAUBUAYAIbHBIX KOHCYIIb-
TaIMi, TEKYIETO KOHTPOJIS U TPOMEXYTOUHOU aTTECTAllUH.
Ocnamenue: Crnenuanu3upoBaHHas MeOENb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu GOJIBIION ayTUTOpUN; HAOOP TEeMOHCTPAIMOHHO-
ro 000pyIOBaHMS.

196135, r. CaHKT-
[etepOypr, ymu.
I'actenno, a. 15, ayau-
topust Ne32-01

VYueOHas ayIuToOpus Ui NPAKTUUECKUX 3aHATUH TUIa, 1a00-
PaTOPHBIX 3aHATUH, 3aHSATUN CEMUHAPCKOT0 TUIIA, TPYIIOBBIX
Y MHIUBUAYaJTbHBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTECTALINH.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kalllye s IPEICTaBICHUS y4eOHON
nH(popManuu GOJIBIION ayTUTOPUHN; TaOOpaTOpPHOE 000PY/I0-
BaHHUe (MOJyJbHbIE Ja0OPAaTOPHBIE YCTAHOBKH I10 3JIEKTPOMAr-
Hetusmy: OI1D — 03, OIID — 07, PIID — 05, PIID — 08, PIID
— 11, ®IID — 12, ®IID — 04 (OO0 «HMHTOC» T. MOCKBa); MHK-
pocucTeMsl; 1abopaTopHble pabOThI 110 BOJTHOBOW ONTHKE:
1.bunipusma ®@penens, 2. Konsa Hetorona, 3. Audpaxims
IUIOCKUX BOJH, 4./ludpakunonnas pemerka, S.Ilomspuzanus
cBera, 6.0npeneneHne JJIMH BOJIH CIIEKTPAIbHBIX JTUHUM; J1a-
6opatopusiit cteng UT3-DM-II-T1TO

(OO0 «IIpodobpazoBanue» r. Kazans)).

196135, r. CaHKT-
[etepOypr, ym.
I'actenno, a. 15, ayau-
topust Ne32-04

VYuebnHas aymutopus a1 1a00paTOPHBIX 3aHSATHH.
OcHnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKUE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
uHpopManuu O60JBIION ayIuTOpHH; JabopaTopHOE 000PYI0-
BaHHE.

(mabopatopusrit komruteke JIKK-2M Ne36 u Ne37 (HTL] «Bna-
mucy, T. Mockga); mabopatopusie crerabl M-AUT-T10, YUC-
AB-JIP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue, r. Ka-
3aHb); ycraHoBku OITK-03, OITK-05, GIIK-10 (HIIIT «Y4ed-
Has TEXHUKa», T. MOCKBa)).

196135, r. CaHKT-
[etepOypr, ym.
I'actenno, a. 15, ayau-
topust Ne32-03.




10. OueHouHbIe CpeACTBa JJIsl MPOBEICHUS TPOMEKYTOUHOU aTTECTAIlUN
10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS IMPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs mo IMCIUILIMHE TTpUBeieH B Tabnuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTalluU

Bux npomexyTo4HON arrecTanyu IlepedyeHb OLICHOYHBIX CPEACTB

3auer Cnucok BOIpoOCOB;
TecTsrl;
3amaun.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJaroluMHcs NMpUMEHsAeTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOM  CHCTEMBbl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BAaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUHN

XapakTepucTrKa c(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayuIpHAs IIKaJIa PaKIep bop

— o0yyaronuiicst rITy00KO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN MaTe-
puai;

— YBEPEHHO, JIOTUYHO, [10CJIEA0BATEIbHO U TPAMOTHO €TI0 U3J1araer;

— ONUPAsACh Ha 3HAHUS OCHOBHOM W JONOJHHUTEIbHOW JMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MOJIOXKEHUS C MPAKTUUYECKOU
JeSITebHOCTBIO HAIIPABICHHUS,

— yMeJ10 00OCHOBBIBAET M ApTYMEHTUPYET BbIIBUTAEMbBIE UM HUJIEH;

— JIeJIaeT BBIBOABI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0y4aronuiicst TBEpI0 YCBOMJI MPOTrPaMMHBINA MaTepHall, TPaMOTHO U
M0 CYILECTBY M3JIaraeT €ro, ONUpasiCh Ha 3HAHUS OCHOBHOW JIUTEpaTy-
pbL;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBAECT YCBOCHHBIE 3HAHUA C MPAKTUYECKOU JEATEIIBHOCTHIO Ha-
MIPaBJICHHUS;

— apryMEHTUPYET HAYYHBIEC MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4uTCHO»

— o0y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW NPOTPaMMHBIA Marepua,
IO CYIIECTBY M3JIaraeT e€ro, ONMpasich Ha 3HAHUS TOJHKO OCHOBHOM JIH-
TEpaTyphl;

— JIOIyCKaeT HeCYIIECTBEHHbBIE OINOKU U HETOYHOCTH;

— WCTBITHIBACT 3aTPYyIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 0000IICHUI;

— YaCTHYHO BJIAJCET CUCTEMON CIICIMAIM3UPOBAHHBIX MOHATHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTEHO»

— oOyyaromuiics He YCBOMJI 3HAUMTEIFHON YacTH MPOrPaMMHOIO Ma-
Tepuana;

— JIOITYCKAaeT CYLIECTBEHHBIE OUIMOKM M HETOYHOCTH IPU PACCMOTpE-
HHUHY TIpo0JIeM B KOHKPETHOM HallpaBJICHUH;

— HCTBITHIBACT TPYAHOCTH B IPAKTUUECKOM NPHUMEHEHNH 3HAHUIH;

— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKECHHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

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




Ta6muma 15 — Boripocs! (3amaun) 115 2K3aMeHa

Ne i/ [Tepeuens BompocoB (3a1a4) AJisl DK3aMEHa Kon
WHJUKaTOpa
Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO
Bormpocsr (3amaun) nis 3adera / qud . 3adera npeacTaBiaeHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3a1aun) nns 3adera / qudd. 3ayera
No /it [Tepedyens BonpocoB (3agav) muis 3aueta / nudd. 3auera Kon
WHJUKaTOpa

1 Jlaiite onpeneneHne 3JIeKTPOMarHuTHON BOJIHBI. I1K-6.3.2
ChopmynupyiTe, OT 4eTr0o 3aBUCHT CKOPOCTh JIEKTpOMaraHuTHou Boji- | [1K-6.3.2
HBI.

3 3anummre cuctemMy ypaBHeHuUH MakcBemia B nuddepenmuanpaoi | [1K-6.3.2
dbopme.

4 3anummuTe, Kak ompenenseTcs oO0beMHasl IUIOTHOCTh 3Hepruu diek- | [1K-6.3.2
TPOMAarHUTHOIO NOJIS.

5 HazoBute cOOTHOIIEHUS, KOTOPHIE CBA3BIBAIOT BEKTOpa HampsykeHHO- | [1K-6.3.2
CTH M MHIYKIIMH 3JIEKTPUYECKOr0 U MarHUTHOTO MOJIEH.

6 3anummuTe CUCTEMY ypaBHEeHUH MakcBeiia B MHTETpalibHOU (hopme. I1K-6.3.2

7 3anuiuuTe rpaHUYHBIE YCJIOBUS AJ1s cUcTeMbl ypaBHeHU Makcsenna. | [1K-6.3.2

8 3anuiuTe ypaBHEHHE MIJIOCKOH MOHOXPOMATHYECKON BOJIHBI. I1K-6.3.2

9 N300pa3ute «MrHOBEHHYIO» KapTHUHKY HHUPKYJIsIpHO U mmuntudecku | [1K-6.3.2
MOJISIPU30BAHHOM BOJIHBI.

10 3anummure ypaBHEeHHE c(hepruuecKoil MOHOXPOMATHIECKOM BOJTHBI. I1K-6.3.2

11 [Ipoananu3upyiTe OTIMYUS IJIOCKONOJISIPU30BaHHON AnnekTpomarHut- | 11K-6.V.1
HOM BOJIHBI OT LIMPKYJISIPHO MOJISIPU30BAHHOM.

12 DneKkTpoMarHuTHasl BojiHa pacrpocTpansercs B cpeae c L= 1un e =9. | [IK-6.VY.1
PaccunraiiTe CKOpOCTh BOJIHBI B YKa3aHHOM CpeEIE.

13 Onummure ycTpolCcTBO METAJUIMUECKOTO BOJIHOBO/IA. I1K-6.VY.1

14 O0BsicnuTe cymHocTh dhdexra Dapanes. I1K-6.V.1

15 [Ipoananu3upyiTe, KAKUMH COOTHOIICHUSIMUA HE0OXoauMo nonoauHuth | [1K-6.Y.1
cUcTeMy ypaBHeHUH MakcBea, 4ToObl OJTYYUTh 3aMKHYTYIO CHCTe-
MYy YpaBHEHHUIA.

16 [Ipoananuzupyiite, KakuM 00pa30M MOXKHO MOJTYYUTh BOJIHOBOE ypas- | [1K-6.Y.1
HEHHE U3 CUCTEMBI ypaBHEHU MakcBesa.

17 Onumure ycioBus, IpU KOTOPbIX IpuMeHnMa Teopema Octporpan- | [IK-6.Y.1
ckoro-I"aycca.

18 Onumure ycnoBus, pU KOTOPbIX NpumeHuma teopema buo-Casapa- | [1IK-6.Y.1
Jlannaca.

19 Onumure METo bl MOJIY4YEHHS IJIOCKONOJIIPU30BAaHHOM BOJIHBI. I1K-6.VY.1

20 OnuimuTe METOAbI MOJYYEHHUS [UPKYISIPHOTOISIPU30BAHHON BOJTHBI. I1K-6.V.1

[lepeuens TeM ISl KypCOBOTO MPOCKTHPOBAHUS/BHITIOTHEHHSI KYpCOBOM pabOTHI mpe-
CTaBJICHHI B Ta0mwie 17.
Ta6mmia 17 — [lepedern TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOI PaOOTHI

Ne i/t

KYpCOBOI pabOThI

[TpumMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHHUSI/BBITIOTHEHUS

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

Bonpocel i1 mpoBeieHUsT MPOMEKYTOYHOW aTTeCTallid B BUAC TCCTHPOBAHHS IIPE/I-
cTaBJIeHbI B Ta0ule 18.




Ta6mmma 18 — [IpumepHsIii TepedeHs BONPOCOB ISl TECTOB

Ne i/t

[IpuMepHBIil IepeYeHsb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOpa

1

BeiOepure, kakoil THUII BOJIHBI U3 MEPEUUCIECHHBIX COOTBETCTBYET 3JIEK-
TPOMarHUTHOU BOJIHE.

1) CraumoHapHas

2) Crosgast

3) CamocoriacoBaHHas
4) Ilonepeunas

I1K-6.3.2

VYKaxkuTe, 4eMy paBHa CKOPOCTb PaclpOCTPaHEHUs 3JIEKTPOMArHUTHBIX
BOJIH B BaKyyMe.

1) 3-10% m/c
2) 330 m/c

3) 1000 m/c
4) 5000 m/c

I1K-6.3.2

HazoBuTe BEKTOPHYIO CHUJIOBYIO XapaKTEPUCTUKY 3JIEKTPOMArHUTHOTO
oIS,

1) luBepreHuus

2) HanpsiskeHHOCTH
3) I'paguent

4) Porop

I1K-6.3.2

HasoBute BeKTOp, ONpEeAeIIA0NINI HAIIPABICHUE U BEJIMYUHY IIOTOKA
MOIIHOCTH 3JI€KTPOMAarHUTHOM BOJIHBI.

1) BekTop Hanmps»>KEHHOCTH

2) BexTop Ymosa-IloiinTHHIa
3) BekTop uHIyKIUN

4) BekTtop ckopoctu

I1K-6.3.2

UYemMy paBeH yroJi OTpa)xxeHHs 3JIEKTPOMAarHUTHON BOJIHBI OT HETIPOHU-
1IaeéMOM MOBEPXHOCTH, €CJIH O — YTOJI MAJCHUS BOJIHBI?

1) 2a
2) 0/2
Ha
4)0

I1K-6.3.2

yKa)KI/ITe, KaKOC 13 MPUBCACHHBIX COOTHOILICHUN SBJISETCS MaTcpHrajib-
HBIM YPaBHCHHUEM JIsI MAarHUTHOI'O I10JIA:

DB=ppH
2)j=ocE
3)divD=p
4)rotE=0

I1K-6.3.2

Kax cBsi3aHBI AUBJICKTPHUYCCKAA MPOHUIIAEMOCTE CPEABI € U TUDJICKTPU-
YCCKasA BOCIPUHUMYNBOCTL BCUICCTBA K?

1) e=1-k;
2) e=1++/x;

I1K-6.3.2




Je=1+x;
4)e=1-x.

YT0 MpOUCXOAUT C MOJIEKYJIaMH TOJIIPHOTO JUIEKTPUKA B JJIIEKTPUYC-
CKOM I1051€?

1) MonexyJibl CKUMAIOTCS;

2) Mousnekynbl pacTArUBaOTCS;

3) MoJiekyJIbl IOBOPAYUBAIOTCSH
4) Hudero He MpOUCXOTUT.

I1K-6.3.2

HanpskeHne Ha oOkilafkax KOHJEHCATopa B KOJIEOATEIbHOM KOHTYpE
U3MEHAETCA 110 3aKOHY U = 1000s(104t), B. Uemy paBHa MHIYKTUBHOCTb
KOHTYpa, €ClIi eMKOCTh KoHAeHcaTtopa paBHa C =10 MkD?

1) 3 mIH;
2) 2,7 mIn;
3) 2,1 mI'w;
4) 1 mI'n.

I1K-6.3.2

10

Kak n3mMeHuTCs IIIOTHOCTH MTOTOKA YPHEPTUU IIPH YBEITUYCHUH B 2 pasza
aMIUTATYIbI KOJICOAHMI BEKTOPOB HAIMIPSHKEHHOCTEH AIEKTPUUECKOTO H
MAarHUTHOTO IOJIeH?

1) ymenbmuTes B 2 pasa;
2) ymeHbIINTCS B 4 pasa;
3) yBenuuuTcs B 2 pasa;

4) yBeamunTtcs B 4 pasa.

I1K-6.3.2

11

[Ipoananu3upyiite, yeMy paBHa AUIICKTPUYECKAs IPOHUIIAEMOCTh Cpe-
IIbI, €CITH AJIEKTPOMArHUTHASL BOJIHA PACIPOCTPAHSIETCSI B HEMAarHUTHOM
Cpezie CO CKOPOCTHIO, B 2 pa3a MEHbIIIEH CKOPOCTH CBETa B BaKyyMe.

1)4
2) 0.50
3) 1.41
4)0.25

IIK-6.VY.1

12

Kakoii BbIBOA MOXKHO C/I€JIaTh O TUIIE MOJISIPU3AIMU YKa3aHHOW BOJIHBI,
€CJIM €€ CTEIEeHb MoJsipu3auuu paBHa P = 1.

1) EctectBenHas nosspusanus
2) loasipuzaums B JIOCKOCTH
3) Kpyrosas nonspuzanus

4) DInUnTUYecKasi moJISIpu3alus

IIK-6.VY.1

13

OOBsicHHUTE, KaK Ha3bIBACTCSI CBET, B KOTOPOM KOJICOAHUS dIEKTpUIe-
CKOT'0 M MAarHUTHOTO BEKTOPA COBEPILIAOTCS BO BCEX HANPaBICHUIX?

1) [lupKyasipHO MOJSIPU30BAHHBIN CBET
2) YacTU4HO NOJISPU30BAHHBIN CBET

3) JIuHelWHO MONISPU30BAaHHBIN CBET

4) EcTecTBeHHBIIl CBET

I1IK-6.Y.1

14

O6’b${CHI/ITe, KakK CBA3aHa HHTCHCHBHOCTD 3HCKTp0MaFHI/ITHOﬁ BOJIHBI C
AMIUIUTyJaMU HAITPAKCHHOCTHU 3JICKTPUYICCKOTO U MArHUTHOT'O MOJICH.

1) KBagpaTuuno
2) JIuneiHo

IIK-6.VY.1




3) Ob6patHo
4) He 3aBucut

15 [Tpoananu3upyiiTe Kakoil W3 MPUBENECHHBIX TpaduKoB BhIpakaer 3aBucu- | [1K-6.VY.1
MOCTb EMKOCTHOT'O COIIPOTHBJIEHUS B IIEITN IEPEMEHHOI'0 TOKA OT YacTOTBI.
X Xd xd Xc
ol V. 0 v 0 ] v
a) 6) B) r)
1) a;
2) 6;
3) B;
4) 1.
16 [Ipoananu3upyiTe KaKk U3MEHHUTCSI PEAKTUBHOE COITPOTUBIICHUE UHIYK- [IK-6.Y.1
TUBHOCTH TNPU YBEJIMUYEHUH YACTOTHI IEPEMEHHOTO HAIIPSKEHUS, TIPH-
JI0’)KEHHOTO K UHTYKTUBHOCTH.
1) Bo3pacTaeT NponopuUuOHAJIBHO YaCTOTE;
2) yOBIBa€T MPOMOPLUOHATBEHO YacTOTE;
3) Bo3pacTaeT NporopLUUOHAILHO KBaJpaTy YacTOThI,
4) yObIBa€T NPOMOPUMOHAILHO KBAIPATy YaCTOTHI.
17 [Ipoananu3upyiTe Kak U3MEHHUTCS PEaKTUBHOE cornpoTuBiieHne emkoctn | [1K-6.Y.1
MIPU YBEJIMUEHUU YACTOTHI IEPEMEHHOTO HANIPSHKEHUS, TPUIIOKEHHOTO K
€MKOCTH.
1) Bo3pacTaet mpornopIroHAILHO YacTOTE,
2) n3meHsieTcs1 00PaATHO NPONOPUHOHAJIBHO YaCTOTE;
3) Bo3pacTaeT NporopLUUOHAILHO KBAaJpaTy 4acTOThI,
4) yObIBa€T NPOMOPUMOHAILHO KBAIPATy YaCTOTHI.
18 OOBscHUTE, KaK MPOSBIIAETCS CKHH—((HEKT Ha ©3MEHEHUH dJIEKTpUIe- [IK-6.Y.1
CKOTO COIIPOTUBJIEHUS IPOBOJHUKOB C TIOBBIIIEHUEM YaCTOTHI JIEKTPU-
YEeCKOro TOKa.
1) yObIBaeT;
2) Bo3pacraer;
3) He U3MEHSIeTCS,
4) BHaJase pacTer, 3aTeM YObIBAET.
19 Ouenute AeHCTBYIONIEE 3HAYEHNUE CHIIBI TOKA MPU AMIUIUTYI€ TapMOHH- I1IK-6.Y.1
YeCKUX KoJebaHui CuItbl ToKa paBHoi 10 A.
1) 10 A;
2)5 A;
3) 14 A;
4)7A.
20 OneHure eMKOCTh KOH/IEHCAaTOpa, CONPOTUBIEHHE KOTOPOTo B LIENH Ie- IIK-6.VY.1

peMmeHHoro Toka yactoror 50 'y paHo 800 Om.

1)410” @;
2)2,5:10° @;
3)4-10° @;




4)2,5:10° @.

Bonpocs! 115 IpOBEpKH OCTaTOYHBIX 3HAHUU
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IIpoyumatime mexcm, vlOepume npasulbHblll OMeem U 3anuuiume ap-
2yMeHmul, 000CHO8bI8AIOWUE 8bIOOP OMEema.

VYKaxkuTe, KaKk B3aMHO HaIlpaBJICHbl BEKTOPHI HAIMPSHKEHHOCTH dJIEK-
TPUYECKOTO U MArHUTHOTO MOJIEH B 3JIEKTPOMArHUTHON BOJIHE.

1) ConamnpasieHbl

2) IIpoTHBOIIOI0KHO HAIIPABJICHBI
3) IlepneHauKyIsIpHbI

4) HampaBieHus: IPOU3BOJIHHBI

OTtBeT: 3, Tak KakK JIeKTPOMAarHUTHAsl BOJIHA SIBJIsSIETCS MoOMepeY-
HOM, I/1e BEKTOPbI CKOPOCTH BOJIHbI M HANPSI>KEHHOCTH T0JIeil o0pa-
3YIOT NPaBYI0 TPOHKY B3aHMHO NepPNeHANKY/JISIPHbIX BEKTOPOB.
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IIpouumaiime mexcm, gvlbepume NpasuIbHble 6APUAHMBL OMEemMa U 3a-
nuwume apeymeHmol, 060CHOBbI8AIOWUE 8IOOP OMBEMA.

BriGepure U3 mpeniokKEeHHBIX BBIPAKEHHHA Te, KOTOPbIE OTHOCITCA K
cucteMe ypaBHeHU Makcpea B auddepeHnnanbHon hopme.

1) rot E =- dB/dt
2) divB=0
3)W=pupH?/2
4)I=<w>c

Otser: 1 u 2. BoipaxkeHusi 3 1 4 OTHOCATCH K JHEPreTHYECKUM Xa-
PAKTEPUCTHKAM BOJIH.
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Ipoyumatime mexcm u ycmanosume coomeemcmsue. K xaxcooii nosu-
yuu, OAHHOU 8 1e6OM Cmoabye, nodbepume NOUYUIO U3 NPABO2O CMOJID-
ya:

YCTaHOBHTE COOTBETCTBHE MEXKAY TUANA30HOM JUTUH DJICKTPOMArHUT-
HBIX BOJIH ¥ X THIIOM.

TuI 2IEeKTPOMAarHUTHOTO U3JIY4YECHHUSI Jlnamnason
1) VKB A) ~400 — 800 ™M
2) Buaumbiii cBeT b) ~ 10 — 400 um
3) VbrpaduoneToBoe U3IydeHHe B)~1mm—10mMm

OtBet: 1-B, 2-A, 3-b
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Hpouumadme meKkcm u ycmadHoeume nocne0o8amenbHoCmy. 3anuuiume
coomeemcmeyrwyro noc1e008amenbHOCb 6)/’1('6 cjlesa Hanpaeo.
YHOPH,HOLIBTG IMPUBCACHHBIC THUIIBI IOJApU3aAlUN SJICKTPOMArHUTHBIX
BOJIH I10 BO3PACTAHUIO CTCIICHU ITOJIAPU3AIIUH.

A) JIuneiinas nonsipuzanus

b) EcTecTBennsIii cBET
B) YacTuuHO NOJASpU30BAHHBIN CBET

OTtBetr: BBA
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Ilpouumatime mexcm u 3anuwiume paszeepHymviii 000CHOBAHHBIU OM-
sem.
OObsicHuTe, B 4eM 3akimodaercs dpdexr Korrona.

ITK-6




OtBer: Ipdext KoTTOHA COCTOUT BO BpalleHHMH MUVIOCKOCTH TOJIfI-
PHM3alM¥ B ONITHYECKH M30TPOINHBIX CpeAax Moj JeiicTBMEM MArHUT-
HOT'0 MOJIsl.

26 Ilpouumatime mexcm u 3anuwiume paszeepHymviii 000CHOBAHHBIU OM-
eem:
OObscHuTe, B 4eM 3akimtodaercs dpdext Dapanes.
OtBet: dddext Dapaness, 3aK/I04YAETCH BO BPAIIEHUH TIOCKOCTH
NOJISIPU3AIUY JINHEHHO MOJIAPU30BAHHOIO CBETA, PACIPOCTPAHAI)-
1Ierocsi B BellecTse B0Jb MArHUTHOI'O IOJIA.

27 IIpouumaiime mexcm, gvlbepume NpasuIbHble 6APUAHMBL OMEemMa U 3a-
nuwume ap2ymenmsi, 060CHO8bIBaOUjUE BbIOOP OMEema.:
Ha pucynke nokazana opueHTaIMsi BEKTOPOB HAMPSHKEHHOCTH JJIEKTpUYe-
ckoro £ w MarHuTHOTO H T0NIEH B AJIeKTpOMarHuTHOM BostHe. OOBsCHUTE,
KAaK OPUEHTUPOBAH BEKTOP IUIOTHOCTU MOTOKA SHEPTUU 3JIEKTPOMAarHUTHOTO
TOJISL.
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1) 1;
2)2;
3)3;
4) 4.
OTtBeT: 3), T.K. BEeKTOPbI HANPSKEHHOCTEH IEKTPUYECKOr0, Mar-
HHUTHOTIO MOJIA M BeKTOp YMoBa-IloliHTHHra 00pa3yloT npaBoOBHH-
TOBYIO CHCTEMY.

28 IIpoyumatime mexcm, evibepume npaguibHble 8APUAHMbL OMEEMA U 3aNi-
wiume apaymenmul, 000CHO8bIBAIOUUE 8b100D OMEema:
[Ipoananu3upyiite, Ha KAKOM PUCYHKE U300pakeH UIeaTbHbIA KojIebaTeb-
HBI KOHTYD.

a) 6) B) r)

OtBeT: 0), MOCKOJIBKY HIeaJTbHbIA K0JIe0aTeIbHbI KOHTYP COHAEPKUT
TOJIbKO EMKOCTh 1 HHIYKTHBHOCTb.

29 Ilpouumatime mexcm, vlOepume NpasUIbHLIE 6APUAHMBL OMBEMA U 3A-

nuwiume apaymeHmel, 060CHO8bI8AIOWUE 8bIOOP OMEEema.
OO0bscHUTE, KaKOe U3 TPECTABICHHBIX YTBEPKICHUI SBISETCS ONpese-
JIEHUEM IJIOTHOCTU TOKA CMELICHUS.




1) HampaBiIeHHOE IBU)KEHUE 3apsHyKEHHBIX YACTHIL O] IEHCTBUEM Iepe-
MEHHOT'0 3JIEKTPUUYECKOTO TOJIf;

2) ynopsiioueHHBIN IMOTOK 3apsKCHHBIX YaCTHIL,

3) BenuuMHa, paBHAs CKOPOCTU M3MEHEHUSI BEKTOpa 3JIEKTPUUECKON HH-
JTYKIUHU B JAHHOU TOYKE;

4) BenuuMHA, paBHAas CKOPOCTH HM3MEHEHHMsS BEKTOPA HAIPSHKEHHOCTH
MarHMTHOTO TOJISl B IaHHOM TOYKe.

OtBet: 3), T.K. 1 U 4 BapuaHThl He UMET PU3NYECKOr0 CMBICJIA; 2
BAPUAHT SIBJISETCS ONpeieIeHneM TOKA NMPOBOAUMOCTH.

30 Ipouumaiime mexcm, evibepume NpaguibHvle 8APUAHIBL OMEEMA U 3aNU-
wiume apeymenmol, 060CHOBbIBAIOUUE 8bIOOP OMBEMA.
OObsicHuTe, KaK U3MEHUTCS SHEPrusi MArHUTHOTO IOJISI TIPH YMEHBIICHUH
TOKa B KaTyIIKe B 2 pa3a.
1) ymenb1nTcs B 2 pasa;
2) yBenmu4uTCs B 2 pasa;
3) ymenbpuTCs B 4 pasa;
4) yBenmuuuTcs B 4 pasa.
OTtBet: 3), T.K. 3HepPrusi MATHUTHOI'O MOJISI MPONOPIHOHAIbHA BTO-
POl CTeNeHH CHIIbI TOKA.

31 Ipouumaiime mexcm, evibepume npasuibHvle 8APUAHIBL OMEEMA U 3aNU-
wiume apeymenmol, 060CHOBbIBAIOUUE 8bIOOP OMBEmA:
OObBsicHuTe, KaK U3MEHUTCS SHEPrusl SJIEKTPUUYECKOrO IMOJIsl MPH yBeIUye-
HUM HaNpsDKEHUs1 Ha KOHJIEHcaTope B 3 pasa.
1) ymenbmunTcs B 3 pasa;
2) yBenu4uTCs B 3 pasa;
3) ymenpuTCs B 9 pasa;
4) yBenmmuuTcs B 9 pasa.
OTtBet: 4), T.K. JHEPIrUs JIEKTPUYECKOr0 MOJsI MPONOPIHOHAIBLHA
BTOPOM CTeNeHN HANIPSAKEHHS.

32 Ilpouumatime mexcm u 3anuwiume paszeepHymviii 000CHOBAHHBIU OM-
eem:
[Ipoananu3upyiite, 4TO MPOU3OMIET €CIM B KaTYIIKy BABUTAIOT MOCTOSH-
HBIA MarHur.
OtBer: B Hell BO3HHUKAET JICKTPUYECKHI TOK M3-32 SIBJICHHS JIEKTPO-
MArHUTHOI MHIYKIMH.

33 Ipoyumatime mexcm u 3anuwiume pazeepHymuvlil 0OOCHOBAHHBIU OM-

gem:
OObsCHHTE, B KAKOM CJIydae B paMKe, PacrojoKeHHOW B MArHUTHOM TIOJIE,
OyJieT BO3HUKATh MHIYKIIMOHHBIN TOK.




1) npu BpailieH1H BOKPYT OCH a-a;

2) Tpu BpaIieHUN BOKPYT OcH b-b;

3) B ciyqasx 1 u 2;

4) HY B OJTHOM M3 THUX CITy4aeB TOK BO3HUKATh HE OyJIeT.

OTtBet: 1), NOCKOJBKY TOJBbKO B 3TOM CJIy4yae BO3ZHUKAET MepeMeH-
HbId MATHUTHBII MMOTOK.
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Ipouumaiime mexcm, evibepume npaguiibHvle 8APUAHMBL OMEEMA U 3anu-
wiume apeymenmol, 060CHOBbIBAIOUUE 8bIOOP OMBEmA:

[Ipoananu3upyiiTe, Kakol U3 BApUAHTOB OTBETOB SIBIISIETCS ONPEEICHHU-
eM Toka Dyko.

1) Toku, KOTOpbIE BO3HUKAIOT B MACCUBHOM MPOBOJHUKE I0]] ICHCTBU-
€M Ha HETO MOCTOSTHHOTO JIEKTPUYECKOTO TTOJIS;

2) Toku, KOTOpbIe 00Pa3yIOTCS B AIIEKTPOJIUTE B PE3YNIbTATE €ro Mepe-
MEIIMBaHHUSI;

3) Tokwu, cBsi3aHHBIE C JIB>KEHHEM 3apsiioB B HEOJAHOPOJHOM MAarHuT-
HOM I10J1€;

4) Toku, KOTOpbIE BOZHUKAIOT B MACCUBHOM MPOBOJHUKE IO/ ACHCTBU-
€M Ha HETO MePEMEHHOTO MarHUTHOTO TTOJIA.

OTtBeT: 4) TaKHe TOKM BO3HUKAKT TOJbKO B MACCUBHBIX IMPOBOJIHM-
KaX NP epeMeHHOM MATHUTHOM MOTOKe.
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Ilpouumatime mexcm, vlOepume NpasUIbHLIE 6APUAHMBL OMBEMA U 3A-
nuwume ap2ymenmsl, 060CHOBbIBAIOWUE BbIOOP OMEema:

OObsicHUTe, B KaKOM W3 TPEICTABICHHBIX BapUAHTOB B IMPOBOJSIICH
paMKe, HaxoIdAllelcs B MarHUTHOM I0JI€, BO3HUKHET WHIYKIMOHHBIN
TOK.

1) He mepeMeIaTb OTHOCUTENIBHO JTMHUU TIOJIS;

2) Bpalath OTHOCUTENIBHO OCH, apaJIENbHON JIMHUSAM I10JIS;

3) Bpamark OTHOCUTENIBHO OCH, IEPIEHIUKYIIAPHOMN JIMHUSM MOJIS;
4) nepemeiaTh NEPIEHANKYISIPHO JIMHUAM UHIAYKIUH TTOJISL.

OtBet: 3), IOCKOJBKY TOJBKO B 3TOM CJIydyae BO3HMKAeT IepeMeH-
HbIl MATHUTHBIN NOTOK.
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IIpouumaiime mexcm, @vlbepume npasuIbHule 6ApUAHMbL OMEeMa U 3d-
nuwiume ap2ymenmel, 060CHo8bI8aIOWUE 8b100P OMEema.
IIpoananu3upyiTte, Kakoe U3 yKa3aHHBIX YCIOBUN HE BIUAET Ha Paany-
cbl Konen, HproToHa.

1) Pagnyc nuH3b1.




2) Iloka3zarens peIOMIICHUS CPEIbl MEXKTY JTMH30M U TUTACTHHKOM.
3) JlnuHa BOJIHBI HCTOYHUKA CBETA.
4) 'HTEHCUBHOCTh UCTOYHHKA CBETA.

OtBet: 4) paguyc koJient HoI0TOHA 3aBHCHUT OT JJMHBI BOJIHbI, IOKA-
3aTeJisi MPeJOMJICHHUS H Paanyca JUH3bI.

37 Ilpouumatime mexcm, vlOepume NpasUIbHLIE 6APUAHMBL OMBEMA U 3A-
nuwiume apaymeHmel, 060CHO8bI8AIOWUE 8bIOOP OMEema.
OOBbsCHHUTE KaKO€ ONTHYECKOE SIBIIEHUE OINpeAessieT MOSBICHUE IIBET-
HBIX PaJyKHBIX MSATEH Ha MOBEPXHOCTH BOJBI, TOKPHITOW TOHKON OcH-
3MHOBOM IJIEHKOU.
1) Qucnepcus 1sera.
2) Ilonspuzanus cBera.
3) Unrepdepennus creTa.
4) Mudpaxuus cBeta.
OtBer: 3), MOCKOJBbKY 3TO fIBJICHHE /EMOHCTPHpPYeT sIBJIeHHE HH-
TepepeHHN B TOHKHMX IUIEHKAX ]S HEMOHOXPOMATHYECKOI0 CBe-
TA.

38 Ilpouumatime mexcm u 3anuwiume paszeepHymviii 000CHOBAHHBIU OM-
eem:
OO0BsACHHTE, KaK BO3HUKAIOT Koyibla HeroToHa.
OtBet: Kosabua HproTOHA - KOJIbLIEOOpa3HbIe MHTEP(epeHInOHHbIE
MAaKCUMYMbI 1 MUHUMYMBbI, OSIBJISIIOIIHECS BOKPYT TOYKH KACAHUS
BBINYKJIOH JIMH3bI U MJIOCKONAPAJL/IeIbHOM MJIACTHHBI NIPH MPOXO0K-
JAE€HUH CBETA CKBO3b JIMH3Y U IIACTHHY.

39 Ilpouumatime mexcm u 3anuwiume paszeepHymwviii 000CHOBAHHBIU ON-
eem:
OObscHUTE, U1 KAaKOTO CBETa HIMpHUHA HHTEPPEPEHIIMOHHON MOJIOCHI
OyaeT HauOOIbIIIeH.
Oter: HanbGoabmell mupuHoi Oyxer o01a1aTh HHTep(epeHIIHOH-
Has 10J10ca AJIsl KPACHOI0 CBETa, MOCKOJIbKY ero JJIMHA BOJIHbI HAU-
00JIb11IAS.

40 Ilpouumatime mexcm u 3anuwiume paszeepHymwviii 000CHOBAHHBIU ON-

gem:
OOmbsicHHTe, AT KaKOTO CBETa MIMPUHA MHTEPPEPEHIIMOHHON TOIOCHI
OyZeT HauMEHBIIICH.

OtBer: Haumensbieil mupuHoi Oyaer 00aaaTe HHTepepeHIIHOH-
Hasl 10JI0ca 1JIs1 (pHoJIeTOBOr0 CBeTa, MOCKOJIbKY €ro AJHHA BOJIHbI
HAHMeEHbIIAS.

Ilpumeuanue. CucteMa OlIEHUBAHMS TECTOBBIX 3aJJaHUM PA3IMYHOrO TUIIA:
1) 3ananne KOMOMHUPOBAHHOTO THIA ¢ BLIOOPOM OTHOTO BEPHOT0 OTBETA U3 YeThI-
pex NMpeaioKeHHbIX 1 000CHOBAHMEM BbIOOPA CUMTAETCS BEPHBIM, €CIIM MPABUIBHO yKa3aHa
nudpa U MPUBEICHBI KOHKPETHBIE apryMEHThI, MCMOJb3yeMble MpH BbIOOpe oTBeTa. llomHoe
COBIMIaACHUC C BEPHBIM OTBECTOM OLUCHUBACTCA 1 GEUIJIOM, HeBeprIfI OTBCT HUJIU €0 OTCYTCTBUC —

0 OaI0B.




2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BLIOOPOM HECKOJbKHMX BAPHAHTOB OTBeTa
U3 NPEeNJIOKEHHBbIX H Pa3BePHYTHIM 000CHOBAHHEM BbBIOOpPA CUMUTAECTCA BEPHBIM, €CIIU IIpa-
BIWJIBHO YKa3aHbl (Pl U MPUBEACHBl KOHKPETHBIC apryMEHTHI, UCIIOJIb3yeMble MPH BBIOOpPE
orBeToB. [lonHOE coBHajzieHuMe ¢ BEPHBIM OTBETOM OLlEHMBaeTcsl 1 OamioM, eciy JOMyILEHbI
OLIMOKH WJIM OTBET OTCYTCTBYET — () OaoB.

3) 3apaHue 3aKpBHITOrO THIIA HA YCTAHOBJICHHE COOTBETCTBHUS CUUTACTCS BEPHBIM, €C-
JIM YCTaHOBJIEHBI BCE COOTBETCTBUS (TIO3UIIUHM M3 OJHOTO CTOJIOIA BEPHO COMOCTABIICHBI C MO3U-
usAMH apyroro crosobna). [lomHoe coBmameHne ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1 GamioMm, He-
BEPHBIM OTBET WK ero oTcyTcTBUE — 0 6armioB

4) 3agaHue 3aKpbLITOro THNA HA YCTAHOBJICHUE NOC/Ie10BATEJIBHOCTH CUNTACTCS BEp-
HBIM, €CJIM MPaBUJIBHO yKa3aHa BCs MOcienoBaTebHOCTh nudp. IloaHoe coBnagenne ¢ BepHbIM
OTBETOM OlleHuBaeTcs 1 6aiom, eciu AOMyIIEeHbl OINOKU UK OTBET OTCYTCTBYET — 0 6asuios.

5) 3axaHue OTKPBITOr0 THNA ¢ Pa3BEPHYTHIM OTBETOM CUMTACTCS BEPHBIM, €CIIU OTBET
COBINAJAET C STAJIOHHBIM 10 COJACPXKAHUIO U NOJIHOTE. [IpaBUIIbHBIN OTBET 3a 3a/laHUE OLIEHUBA-
eTcs B 3 Oana, eciii AOMyIIeHa OJHA OINOKa \ HETOYHOCTb \ OTBET MPaBUIIbHBIN, HO HE MOJIHBINA
— 1 6amn, ecnu momymieHo O6ojiee 1 ommOKM \ OTBET HEMPABWIBHBIN \ OTBET OTCYTCTBYyeT — () Oar-
JIOB.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaIOMIMXCS 3a04HONM (OPMBI
00ydJeHus1, IpeICTaBICHBI B Tabmmie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX pabOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOMUX HdTanbl (HOpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpyONIMX MOPSANOK U MPOUEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIllMi 00yJaroIuXcs
['VAIL

11. MGTOI[I/I‘-IGCKI/IC YKa3aHud O 06yqafom1/1xc;1 110 OCBOCHHIO JUCHUITIINHBI

11.1. Meronuueckue yka3zaHUs Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
MaTepua’a.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
r1yOoKoe U SICHOE M3J10KeHue yueOHoro Matepuana. HasHaueHne cOBpeMEHHOM JIEKIUU B pam-
Kax JUCIHUIUTMHBI HE B TOM, YTOOBI TIOJYYUTh BCIO HH(POPMAIIUIO MO TEME, a B OCBOCHUHU (pyHIa-
MEHTAJIbHBIX MPOOJeM AUCUUIUIMHBI, METOJJOB HAYYHOT'O MMO3HAHUS, HOBEHIINX JOCTHKEHHUH Ha-
Y4HOU MBICTH. B yd4eOHOM Tporiecce JIEKIUs BBITIOTHSIET METOMOJOTHYECKYI0, OpraHN3aluoH-
HYI0 U MHQOpPMAIMOHHYIO (yHKIUU. JIEKIHs pacKpbIBaeT MOHATHUHHBIN ammapaT KOHKPETHOU
obOnactu 3HaHUs, €€ MPOOJIEeMBI, JaeT IENbHOE MPEICTaBICHHE O AUCIUIUIMHE, MOKa3bIBaeT
B3aMMOCBS3b C IPYTMMH JUCHUIIMHAMHU.

[Mnanupyemble pe3yabTaThl IPU OCBOCHUU 00YYaIONIUMUCS JICKIIMOHHOTO MaTepHaa;

— TIOJy4YeHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUI, YPOBEHb KOTO-
PBIX OMpEeAeIIsIeTCs 1IeIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOM TeMe;

— TIOMy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE NPOPECCHOHATBHO-ACIOBBIX KadecTB, JIOOBU K MPEIMETy M CaMOCTOS-
TEJIBLHOTO TBOPUECKOTO MBIIIICHUSI.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO I CAMOCTOSTEIHHON pabOTHI;

— TOJy4YeHHE 3HAaHUN O COBPEMEHHOM YpPOBHE Pa3BUTHUS HAYKH U TEXHHUKHU U O MPOTHO-
3€ UX Pa3BUTHS HA OJIMKAHIIINE TOJIBL;




— Hay4yUTbCS METOJWYECKH 00pabaThiBaTh MaTepual (BBLACIATH TJIaBHbIE MBICIU U T10-
JI0XKEHHUs, IPUXOANUTh K KOHKPETHBIM BBIBOJIaM, IOBTOPATh UX B PA3IMUYHBIX (DOPMYIUPOBKAX);

— TOJIyuYeHHE TOYHOT'O IOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHIA.

JIeKuMOHHBIN MaTeprall MOXKET CONPOBOXKAATHCS IEMOHCTpPALUEN CIIAI0B U UCIIONIb30-
BaHMEM pa3JaTOYHOIO MaTepuana NpU MPOBEJCHUHM KOPOTKHUX TUCKYCCHUHl 00 0COOEHHOCTSIX
IPUMEHEHHUS OT/EIbHBIX TEMATHK 110 IUCLUUILUIMHE.

CrpyKTypa npefocTaBieHus JEKIHOHHOTO MaTepuaa:

— JIEKIIMU COTJIACHO pasnenam (Tabmn.3) u remam (1abmn.4).

11.2. MeTtonuueckne ykazaHUs I OOYYArOMIMXCS IO TMPOXOXKIACHUIO MPAKTUYECKUX
3aHIATHI.

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM Opranuzanuu y4eOHOTO
mporecca, 3aKII0YaroNIasics B BHIOJIHEHUU 00YyJaIOIIMMUCS MO PYKOBOJICTBOM MPETIOAaBaTeNs
KOMITJIeKca YYEOHBIX 3aJlaHUl C 1ETbI0 YCBOCHHUSI HayYHO-TEOPETUUECKUX OCHOB y4eOHOU auc-
[IUTUTMHBI, TPUOOPETEHUSI YMEHUI U HABBIKOB, OTIBITA TBOPUYECKON ACSITETLHOCTH.

[lenmpr0 MpaKTHYECKOTO 3aHATHUS TSI 00YYAIOMIEroCsl SIBJISICTCS PUBUTHE 00YUYaIOIIUMCS
YMEHHI ¥ HaBBIKOB MMPAKTUYECKOU ESATEIBHOCTH 10 U3y4aeMOW NUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUH O0YUYaIOIIMMCS TPAKTUIECKUX 3aHITHIMA:

— 3aKperuieHHe, yriryolieHue, pacliupeHne U AeTalu3anus 3HaHUH TIpU PEIIeHUN KOH-
KpPETHBIX 3a/1a4;

— pa3BUTHE MMO3HABATEIHHBIX CIIOCOOHOCTEH, CAMOCTOATEILHOCTH MBIIICHUS, TBOpYEC-
CKOM aKTHBHOCTH;

— OBIIAJICHHE HOBBIMU METOJAMHU M METOJMKAMH W3YYCHHUs KOHKPETHOU y4yeOHOU amc-
LUILINHBL,

— BBIPabOTKa CIIOCOOHOCTH JIOTMYECKOTO OCMBICIICHHS TIOJIYYCHHBIX 3HAHWU NJIsi BBI-
MTOJIHCHUS 3aJaHUI;

— ofecrniedyeHne palMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHIANBUAYAIbHOU (opM
00yJeHwusI.

TpeOoBaHus K IPOBEACHUIO MIPAKTHYECKUX 3aHATHI

Pe3ynpTaThl MOATOTOBKU K 3aHATHUIO JOJDKHBI OBITH 3a(MKCHPOBAHBI HA OYMa>KHOM HOCH-
TeJIe WX B DJICKTPOHHOM BHjE. PeleHne MHOrOKOMIIOHEHTHBIX 3a/1a4 Tpaduueckoro U BBIYHC-
JIUTENIBHOTO XapaKkTepa JOKHO OCYILECTBIATHCS ¢ momolso I1K.

Crpykrypa u hopMa oTueTa 0 IPAKTHIECKOU paboTre

OT4YeT 0 MPaKTUYECKON paboTe JOJKEH COJEP)KAaTh: TUTYJIHHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHHIA.

Ha mumynvnom nucme nomKHbI OBITH yKa3aHbl: Ha3BaHUE TUCIUILUIMHBI, HA3BaHUE MpaK-
TUYECKOW paboThl, paMuiIMsg U WHULUAIBI MpernojaBaTelis, (GaMuaus W WHULUANBI CTYJICHTA,
HOMED €ro Y4eOHOM IPYIIbBI U AaTa 3alIUThl paOOTHI.

OcHognass wacmvs JOMKHA COJEPKaTh 3aJaHue, pe3yldbTaThl JKCIEPUMEHTAThHO-
MPAaKTUYECKON pabOThI, pacueTHO-aHATUTUYECKHUE MaTepUaJIbl, JIUCTUHT KOJA/CKPUH dKpaHa.

Bu1600s1 10 IpoieIaHHOM paboTe JOHKHEI COJepKaTh OCHOBHBIC PEe3yIbTAaThI IO paboTe.

TpeboBanust k 0hopMIIEHUIO 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 4YacTH OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHus TpUBEIEHBI B CEKTOpPE HOpMAaTWBHOM 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 xoxe BbImogHEHMS J1aOOPATOPHBIX PabOT OOYYAIOUIUICS JOIDKEH YrilyOuTh U 3aKpe-
IUTh 3HAHUS, IPAKTUYECKHE HABBIKH, OBJIAJI€Th COBPEMEHHONW METOJUKON U TEXHUKOH 3KCIepH-
MEHTa B COOTBETCTBUU C KBAJTU(UKAIMOHHON XapaKTepUCTHKOW oOyuarorierocsi. Beimonnenue
71a00paTOPHBIX pabOT COCTOUT M3 HKCIEPUMEHTAIBHO-IPAKTUUECKON, PaCUeTHO-aHAIUTUYECKOM
4acTe! U KOHTPOJIBHBIX MEPOIPUITHH.

Brimonaenne mabopaTOpHBIX pabOT OOydYaromMUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3YUYCHHs! TUCIMIUIMHBI, ONpeAesieMOol Y4eOHbIM IUIAHOM, M OTHOCHUTCS K CpeICTBaM, oOecrie-
YUBAIOIUM pEIIEHUE CIIETYIOIMX OCHOBHBIX 33/1a4 00y4aroIerocs:

— INpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IPOLECCOB, SIBICHUI M OOBEKTOB, HM3ydae-
MBIX B paMKaX JaHHOW JUCLUIUINHBL;

— 3aKpeIUIeHHEe, Pa3BUTHE M JeTalu3alysl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JCKIHSIX;

—  TIOJIydeHHUE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;

— TpuoOpeTeHrne HaBBIKOB CAMOCTOSTEILHON pabOThI ¢ TaOOPATOPHBIM 00OPYI0BAHHM-
eM U TIpudopamu.

3ajiaHue ¥ TpeOoBaHUA K MPOBEICHUIO Ja00PaTOPHBIX paboT

B Teuenne cemecTpa KakIbpli CTyIEHT B COOTBETCTBUH € paboueil mporpaMMoi 1o Juc-
nuruinHe OU3MKa T0JKEH BBHIIOJHUTH OMPEeIEHHOE YHCIo 1abopaTopHbIX padoT. Ha kaxmyro
nabopatopHyro paboTy IUTAHUPYETCS HE MEHEE BYX 3aHSTHIA: OHO Ha BBITOJIHCHUE U3MEPECHHUI,
Y OJTHO Ha 3aluTy oT4yeTa. OTYET MUIIeTCsS He BO BPeMs 3aHATHUIA, a JoMa UK B OMOIHOTEKe.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE 0€30MacHOCTH MPU MPOBEICHUU JTaOOpaTOPHBIX padoT mo dusuke. [IpoxoxaeHne wH-
CTpyKTaxa (PUKCUPYETCS B CIICIUATHLHOM XypHAJIE; TaM HYXKHO 00s3aTEIbHO PaCIUCaThCS.

B nabopaTopuio CTyIeHThI JOJIKEH MPUXOIUTh OATOTOBIEHHBIMH K Ha3HaYeHHOU pabo-
Te. HeoOxoaumo 3apaHee MpounuTaTh OMHUCAHKUE PAOOTHI U TEOPETUUYECKUE CBEJICHHS U3 COOTBET-
CTBYIOIIETO pa3zena Kypca. He 3a0biBaiiTe 0 peKOMEHIOBAaHHOM JTUTEPATYpPE U 00s3aTEIBHO TI0-
JTy4uTe B OMOIUOTEKE BCE MOCOOMS, BBITYyCKaeMbIe Kadeapoil.

BomonusaTe paboTy CTYIEHTY pa3pelaeTcs, JUllb MOCie JOMYyCKa, MOJy4YeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOKEH YOSTUTHCS, YTO CTYACHT TOHUMACT:

- Kakwue sBIICHUS OH OyJeT HaOII0AaTh U UCCIIEJIOBATD;

- Kakas [eJIb TIepe]] HUM MOCTaBIICHA;
- KakMMH MpUOOpaMHU U KaK BeyTCsI U3MEPEHUS;
- Kak cJeayeT MPOBOJUTH IKCIIEPUMEHT.

[TonydeHHbIH 1omyck K paboTe oTMeUaeTcs MpernojaBaTesieM B xKypHaie.

B nporiecce BeInosHEeHUs 1a00paTOPHOIT pabOTHI HYKHO 0053aTeIbHO 3aMIOJHUTH POTO-
KOJI U3MEPEHUN. Y Ka)XJA0ro CTyACHTa MPOTOKOJI U3MEPEHUN TIOJDKEH ObITh CBOM; BEIEHUE OTHO-
IO MPOTOKOJIA HECKOJIBKUMH CTYJICHTaMU BMECTe He Jormyckaercs. [IpoTokos BeaeTcs Ha JIMCTe
dbopmara A4. B npoTokosie JOMKHO OBITh OTPAXKEHO: TOYHOE MMOJTHOE Ha3BaHWE W HOMED J1abo-
paTopHOil paboTHl B COOTBETCTBHU C METOAMYECKUM MocoOueM; (paMuins, MHUIHAIBI CTYACHTa
¥ HOMEp TPYIIbl; haMUINs U UHULKAJBI IPEToAaBaTess; Tabaua TEXHHYECKUX XapaKTepUCTUK
U3MEPUTENBHBIX MPHOOPOB (Ha3zBaHHUE MpuOOopa, pabouuii Tuamas3oH, LeHa JAeNeHHs, KiIacc ToY-
HOCTHU U [Ip.); MapaMeTphbl YCTAaHOBKH, HAa HEW yKa3aHHBIC;, pe3yabTaThl U3MEPEHUI; aTa U MOJ-
IHUCh CTYJICHTA.



Bce 3anucu 1oiKHBI BECTUCH aBTOPYYKOM, IAPUKOBOM, KaIIMIUIIPHOU WX IE€JIEBON pyd-
KOH. 3anuch HaOMIOIEHNH U JaHHBIX KapaHAAIlloM He JIOMYCKAeTCs, KapaHaIlloM MOYKHO JIMILb
YepTUTh TaONUIbl U rpaduku. BeneHne «uepHOBUKOB MPOTOKOJIA» M MEPETHUCHIBAHUE UX B KOH-
LI€ 3aHATHUSI HAYUCTO HE PEKOMEHIYETCS; 3TO HEHYXHasl TpaTa BPEMEHHU U BO3MOXHOCTh JIOIyC-
TUTh OMIMOKY TpH TepenuchbiBaHuu. CTapaTeIbHOCTh M aKKYpPAaTHOCTH JIYYIIE MPOSIBUTH MPH
0hOpMIICHUU OTYETA.

[To oxoHYaHWU M3MEPEHUN TPOTOKOI 00SI3aTEILHO AETCs Ha TIOIUCH MPETOJaBATEIIO.
be3 3T0il moanMcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCH CTyeHTa B IPOTOKOJIE
0003HaYaeT, YTO OH OTBEYACT 32 BCE MPOBEACHHBIC U3MEPEHHUSI, a MOMKICH IMPENOIaBaTeNsI O3HA-
yaer, yTo paboTa JAeMCTBUTEIHHO BBIMOJHSATIACH U YKa3aHHbIC 3HAUYEHUS AEHCTBUTEIHHO MOTyYe-
Hbl HIMEHHO TE€M CTYAEHTOM, KOTOPBI COCTABUII IIPOTOKOI.

ITo pe3ynbTataM, 3apMKCUPOBAHHBIM B IIPOTOKOJIE U3MEPEHUH, CTYACHT J10Ma IUIIET OT-
YeT W 3allUIIAeT ero Ha CIeAyIoeM 3aHaTun. [Ipu 3amure oT4era MOTYT OBITH 3aJaHbl TIOOBIC
BOITPOCHI 110 TEOPUHU U3YyYAEMOTO SIBJICHUS U IO MOJIYYEHHBIM pPe3ysbTaTaM. 3a MPUHATHIN OTYET
MPEToaBaTelb BRICTABISIET CTYACHTY OIICHKY M MOCIIE ATOT0 COOOIIaeT HOMEp U Ha3BaHHUE Clie-
JYIOITIEH J1ab0paTOpHOU paboTHI.

CrpykTypa u dhopma oTueTa 0 Ja60paTOpHON paboTe

OTueT OIHKEH COAEPIKATh CIEAYIOIINE Pa3IeIibl:

1. Ilens paGoTHI.

Omna chopmynrpoBaHa B ONMUCAHUU JTa0OPATOPHOM PabOTHI, OTTYJa €€ CIeAyeT Mepernu-

caTb.

2. Ornucanue 1a00paTOPHOM YCTaHOBKH.

OnucaHue yCTaHOBKH JOJKHO ObITh KpaTKUM. CrieyeT orpaHuduThCs GyHKIIMOHATIBHON
WIN JIEKTPUYECKON cXxeMoil ycTaHOBKH. He HY)KHO NMPHUBOAUTH BHELIHETo BuAa mpubopos. [la-
jee HE0OXOJUMO OMHCATh SKCHEPUMEHT M MEPEUUCIUTh U3MEpUTEIbHbIE MPUOOPHI B TabiuLe
TEXHUUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM 13 MMPOTOKOJIA U3MEPEHUI.

3. PaGouwue popmyibl.

PabounMu Ha3bIBalOTCA TOJIBKO T€ (POPMYIIBI, IO KOTOPHIM HEMOCPEICTBEHHO MPOU3BO-
JTCSL BBIYUCIICHUS UcclieAyeMbIX BenuuuH. CrneBa B (opMylie JOKHO CTOSITh TO, YTO CIEIyET
OTIpeNIeNIUTh, CIIpaBa - TO, 4YTO U3MEPSIIOCh B paboTe Ui u3BecTHO. Bee npuBeeHHbIe (hopMyITbI
JOJIKHBI OBITH IPOHYMEPOBAHBI.

BbiBog popMysT U IPOMEKYTOUHBIE BBIPAXKEHUSI B 3TOM pazjielie IPUBOANUTH HE HYXKHO.
@opMysIbl 7151 BBIYUCICHUS MTOTPEIIHOCTEN U MPOBEACHUSI MaTeMaTUYecKoil 00paboTKU pe3ylib-
TaTOB U3MEPEHUN B ATOM Pa3€Je TOXKE HE IPUBOIATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUM.

B sTom pa3zzgene ordyera JOKHBI OBITH MPHBEICHB BCE U3MEPEHHBIE U BHIYMCIICHHBIE pe-
3ynbTathl. [10 BO3BMOXXHOCTH, UX HY)KHO NPEACTABIATh B BUJAE HAIJIAIHBIX Tabnui. B npuBogu-
MBIX 3HAYCHMSIX HEJIb3S1 OCTABIATH JIMIIHUE NECATUYHBIC pa3psaas! (moapodHee 00 3TOM MOUIeT
peub HUXKE). B paboTe MokeT ObITh HECKOJIBKO 3aJIaHUM, BCE OHU JIOJDKHBI OBITH NMPUBENICHBI B
9TOM pa3jele.

5. Ilpumepsl BBIUUCICHUH.

B sTOM paznene oTdera JOMKHBI OBITH TPUBEACHBI TOIPOOHBIE TPUMEPHI BBIYUCICHUN TIO
KaKI0M padboueit hopmyne. He Hy)kHO MPUBOIUTH BCEX BBIYMCICHUH, BIIOJHE JOCTATOYHO OJ-
HOTO TIpUMepa Mo Kaxaou Gopmyne. DTOT paszaen Hy»KeH AJIs TOro, YTOOBI MPEernoaBaTeto Obl-
JI0 Jierye HalTh OIIMOKY B BHIYMCICHUSX WU U3MEPEHUSAX, €CITU TAKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B sTOM paznene otueTa JOMKHBI OBITh MPEICTABICHBI (POPMYIIBI, IO KOTOPHIM MPOBOIH-
Jachk MaTeMaTH4eckasi 00paboTKa pe3ylbTaToB u3MepeHuil. JIokHbI OBITh BBIBEACHBI (POPMYIIBL,
[0 KOTOPHIM BBIUMCIISUIUCH CHUCTEMATHUECKHUE U CIy4ailHble MOTPEIIHOCTH U MPEACTaBICHBI
IIPUMEPBI BBIYMCIICHUN 110 KAKI0M U3 HUX.



DTOT pa3zen oTyeTa CaMblil CIIOKHBIN A5 CTyAeHTOB. [1o Hemy GoJble BCero BONpOCOB,
B HEM O0JIbIIe Bcero omuOoK. Teopus morpenrHocTeld 00bIYHO OBIBAE€T HAMKMCaHA ISl TIOJITOTOB-
JICHHOTO YMTaTelsl, 3HAKOMOT'O C BhICIIEH MaTeMaTHKOW. B HacTosiemM nocoOuu aBTopsl 1Mocra-
palMCh OCTaBUTH JIMIIB CAMOE BaXKHOE II0 ATOW TE€ME€ U H3JIOKHUTHh MAaTE€pHall 110 BO3MOKHOCTH
IIPOCTO.

7. T'paduku u puCyHKH.

HeGonpime rpadguku M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
IPUBOJAATCS HAa OTAEIBHOM JIUCTE. B 111000M ci1ydae OHM TOJIKHBI ObITh MOANUCAHBI U IPOHYMeE-
POBaHBI, HA HUX JOJDKHBI OBITH CCBUIKM B TeKCTe oTdera. [ paduku 00s3aTeIbHO BBITOTHSAIOTCS
Ha MIJIZTUMETpPOBOM Oymare. Ha ka)xaoil ocw AOKHO OBITH 0003HAYEHO, Kakas BEIMYMHA U B
KaKMX elMHUIAX BJOJb Hee OTKIajabIBaeTcs. Ha caMux ocsX IOJKHBI ObITh HAHECEHBI TOJIBKO
y3J1bI KOOPIMHATHOM CETKU. VI3MEpEeHHbIE Ha ONBITE 3HAYECHUS NOJIUCHIBATE HA OCSX HE CIENY-
et. Ha rpaduk o06s3aTebHO HAHOCSTCS BCE SKCIIEPUMEHTAIbHBIE TOYKH, U MPOBOJUTCS COCIH-
HAOmMAs UX JUHAA. OKOJIO OIHOM MM HECKOJIBKHX TOYEK OTKIIAIBIBAIOTCS CUCTEMATHYECKHE
HOTPEIIHOCTH COOTBETCTBYIOIIUX U3MEPEHUH (1oapobHee 00 3TOM MOWIET peyub HUXKE).

8. OxoHuaTeIbHbIE PE3YIbTaThI, UX 00CYKAECHUE, BHIBOIBI.

B sToMm pazgene oTyeTa HY)KHO TMOJBECTH UTOT MPOJAETaHHON paboTsl. Ciexyer Hamu-
CaTh, KaKUe IOJy4YECHBI BEJTUYHHBI, U ¢ KAKUMH ITOTPEIIHOCTSIMH.

Ecnu n3MepeHus npoBOAMINCH pa3HBIMU METOJaMH, TO 00s3aTeNbHO HYKHO CPaBHUTH
9TH PE3yJIbTaThl U UX MOTPELIHOCTH, CIENAaTh 3aKII0OUeHNEe, KaKOW METOJ JIydllle, TOuHee, yn00-
Hee.

Ecnu u3BecTHO TaOuMYHOE 3HAYEHME M3MEPEHHOM BEIMUYUHBI, TO HYXKHO 00s3aTEIbHO
CPaBHUThH €T0 C MOJYYECHHBIM Ha OMbITE 3HAUCHHEM M J1aTh apryMEHTHPOBAHHOE 3aKJIIOYCHHE 00
UX COBIIAJCHUH WM HECOBIAJICHUU.

Ecnu B paboTe 3HaueHUs] OJHOW M TOH K€ BETMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TU PE3YJbTaThl HY)KHO 00S3aTEIbHO CPABHUTH U JAaTh apryMEHTHPOBAHHOE
3aKJII0YeHHE 00 MX COBMAJACHUH UM HECOBIAICHUH.

B cnywae, korna Mexx1y CpaBHUBAa€MbIMHM BEJIMYMHAMH UMEIOTCS HENOIYCTUMBIE PacXo-
KJICHUS, 9TO HY)KHO 0053aTE€JIbHO OTMETUTh B OTUETE U BBICKA3aTh MPEATOJIOKEHHE O BO3MOXK-
HBIX IIPUYUHAX 3TOTO HECOBIIAICHUS.

Ecnu B paboTe cTaBUIOCH LIEBIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH HIIM U3YYUTh
SBJICHHE, TO B JaHHOM pa3ziesie HeOOXOJMMO /1aTh 0OOCHOBAaHHBIN OTBET Ha MOCTABJIEHHBIN BO-
poc.

BbIBOJ 10/1KEH COOTBETCTBOBATH LIEJIN PAOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTOpHOU paboTe

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

OdopmiieHre OCHOBHOW YacTH OT4YeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHusi TIpuUBEJIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CNHCKa WCTOYHUKOB CTYACHTaM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiIeHUS CIUCKA MCTOYHHKOB
MIPUBEJICHBI B CEKTOpe HOpMaTuBHOM HokymeHTtaruu ['Y All https://guap.ru/regdocs/docs/uch

MeToauueckre yKa3aHus 1O BHITIOTHEHHUIO TaOOPAaTOPHBIX PabOT MPUBEIEHBI B CIICIYIO-
IUX Mocoousx, nMmerommmxcs B oubnroreke 'Y AIl B HarleuaTaHHOM U 3JICKTPOHHOM BH/JIE:

1. Mexanuka. KoneGanust u Bomubl. MonekynsapHas ¢usuka. JIabopaTopHblii mpak-
tuky™m // .. KoBanenko, H.II. JlaBpoBckas, H.H. JIutBunona, I'.JI. Ilnexorkuna, [I.E. Ilora-
pes, B.K. IIpununko, FO.H. Lapes, b.®. llIudpun. CIIGI'YAIIL 2014. 132 c.

2. DnekTpuyecTBO W MarHeTusM. JlaboparopHsiii npaktukym // A.B. Kombuibios,
E.H. Kornukos, H.II. JlaBpoBckas, FO.A. Hosuxoma, B.K. Ilpununko, I'.B. Tepemienko.
CIIoGI'YAIL 2021. 103 c.




3. Bonnogast ontuka. Jlabopatopusiit npaktukym //E.H. Kotnukos, N.I1. KpektyHo-
Ba, H.I1.JIaBpoBckas, FO.A. HoBukoBa, A.H. Tpormun. CII6I'YAIIL 2013. 68 c.

4, Bomnnosast ontuka. Yuedbno-meroaunueckoe rmocodoue // E.H. Kornmkos, 10.A. Ho-
BuKOBa, [.B. Tepemenko. CIIGI'YAIIL, 2019. 118 c.

KBanrtoBas ¢usuka. Jlabopatopusiii npaktukym // B.M. Anapees, M.IO. Eropos, 1.1.
Koanenko, A.B. Konsuibnios, E.H. Kotnukos, U.I1. Kpexrynosa, H.II. JlaBpoBckas, FO.A. Ho-
BukoBa, /[.A. TTomos, B.K. [Ipuumnko, I'.B. Tepemenko, FO.H. Lapes, b.®. [ludpun. CII6IY-
AIl, 2021. 90 c.

11.4. MeTonuueckne yka3zaHus JJIsi 0OYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHHSI CaMOCTOSITEIPHOW pabOThI, 00yJaIONTUiCs BBITIOJHIET PaboTy 10
3aJJaHUI0 U TIPU METOJIUYECKOM PYKOBOJCTBE INpENoAaBaTelis, HO 06e3 ero HemocpeACTBEHHOTO
YYaCTHI.

Jnst oOyyaromuxcst mo 3aoyHOi (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOyuaromierocs (Gpopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE paboyuero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TIEpUO]] O0OYUSHHSI, IIOMOTAET MOJYYUTh HAaBBIKU MOBBIIICHUS MTpodec-
CHOHAJIBHOTO YPOBHS.

MeTtoanyecKuMH MaTepuaiaMH, HAMPaBISIONIMMH CaMOCTOSTEIbHYIO padoTy 00ydaro-
HIUXCSSBIISTIOTCS

—  y4eOHO-METOIUYECKUN MaTepHal 1Mo TUCIUILINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydJarommxcst
0 3204HON (hopMe 0OydeHus).

11.5. Meronuueckue ykazaHus Al 00y4JaromuXxcsl 10 MPOX0XKICHUIO TEKYIEro KOHTPO-
JIs1 yCIIEBaEMOCTH.

Texymmii KOHTPOJIb YCIIEBAEMOCTH IMPEIyCMAaTPUBACT KOHTPOJIb KAauecTBa 3HAHUH 00y-
YaIOMIMXCS, OCYIIECTBISIEMOT0 B TE€YEHHE CEMECTpa C LEJbI0 OLICHUBAHMS XO0J/la OCBOCHUS JHC-
LUTUTUHBI.

Texymuii KOHTPOJIb OCYIIECTBIIETCS 1O KaJIeHAapHOMY ydeOHOMY rpaduky. Cpoku
KOHTPOJIBHBIX MEPOTPHUATUN U CPOKU MOJBEICHUS UTOTOB OTOOPaXKAIOTCSI B pabounX y4eOHBIX
iaHax Ha cemecTp. OOyuaromuiicss T0KEH BBINOJIHUTD BCE KOHTPOJIbHBIE MEPOIPUSITHS, Ipe-
JyCMOTPEHHBIC Ha JAHHBIM CEMECTp, MOCTE YETO MPEroiaBaTeib MPOCTABISET OalIbHBIC OICH-
KU, HaOpaHHBIE CTYJEHTAMH I10 pe3yIbTaTaM TEKYIIET0 KOHTPOJIS.

OcHoOBHBIMU (pOpMaMU TEKYIIETO KOHTPOJISI 3HAHHWM, 0OYJarOIIUXCs SBIISFOTCS: YCTHBIN
OTPOC HA JIEKIIMOHHBIX WJIM MPAKTUYECKUX 3aHATHUSAX; 3alluTa JTabopaTopHbIx pabot. Cpeacrsa-
MU TEKYIIEro KOHTPOJISI 3HAHWUW, 00yJaronuxcsi MOTyT ObITh: Oeceipl MpenoaaBaTessi U 00y-
YaIOIErocs; KOHTPOJIbHBIE BOMPOCH U 3a7aHusi. KOHTpOJIbHOE MEPONPUATHE CUUTACTCS BBINOJ-
HEHHBIM, €CJIM 32 HETO CTYJIEHT MOJIy4MJI OIIEHKY B Oajylax HE HUKE MUHUMAJIbHON OIIEHKH, yC-
TAHOBJICHHOM MpEnoaBaTeaeM o TaHHOMY MEPOIPUSTHUIO.

JlukBuanus 3aJ0KEHHOCTH, 0Opa30BaBILIEiCs B Cilydyae Iporycka oOydaromuMmces 3a-
HATUH 0€3 yBaXXUTENbHOW MPUYMHBI, 0TKa3a, 00y4aloerocsi OT OTBETOB HA 3aHSTUSIX, HEYIOB-
JICTBOPUTENILHOTO OTBETA, 00YYalOMIETOoCs] Ha 3aHATHUSX, HEYJOBJIETBOPUTEIHLHOTO BBIMOIHEHUS
KOHTPOJIbHBIX, JTa0OpaTOPHBIX U MPAKTUYECKUX PAOOT MOXKET OCYIIECTBIATHCS HA WHIIUBUIY-
AJbHBIX KOHCYJbTALUX.

11.6. MeTonuueckne yka3aHUs UIsi O0YYaIOIIUXCS MO MPOXOXKACHUIO MPOMEKYTOUHOM
arrecraluu.



[TpomesxyTouHasi aTTecTanus OOYUYaIOIIMXCS MPEAyCMAaTPUBAET OLIEHUBAHHE MPOMEXY-
TOYHBIX U OKOHYATENbHBIX PE3YyJIbTaTOB 00yUeHuUs Mo nqucuuiuinae. OHa BKIIOYAET B ceOs:

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOIYYECHHBIX OOYYaIOUIMMCS B XOJ€ MU3yYCHHS
yueOHOM TUCUUIUIMHBI B EJIOM UM MPOMEXKYTOUHas (10 OKOHYaHUU CEMECTpPa) OIIeHKa 3HaHUN
00y4aromuMcst 10 OTAEIBHBIM pa3esiaM AUCLUUIUIMHBL ¢ aTTECTAMOHHOW OIICHKOH «3auyTeHO)
WIH «HE 3a4TEHOY.

OCHOBHBIMU OPUEHTHPAMH IPHU MOATOTOBKE K MPOMEKYTOUHOM aTTECTAllUU 1O TUCIIUII-
JIMHE SBJISIIOTCS KOHCIIEKT JIEKIUI U IlepeueHb peKoMeHyeMoil nurepatypsl. [Ipu moaroroske k
ceccun 00ydaroImeMycst peKOMEHIyeTCsl TaK OpraHn30BaTh y4eOHYI0 paboTy, 4YTOObI Iepes mnep-
BbIM JIHEM Hayaja CeCCHM OBbUIM CAAHbI M 3allUIICHbI Bce J1abopaTopHble padboThl. OCHOBHOE B
MOJTOTOBKE K CECCHHM — 3TO MOBTOPEHHME BCErO0 MaTepHaja Kypca, Mo KOTOPOMY HeoO0X0AUMO
npolTH arrectauuio. [Ipu mMoaroToBke K ceccuM cieqyeT Bechb 00beM paboThl pacrnpenesnsiTh
PaBHOMEPHO MO THSIM, OTBEACHHBIM IS MOATOTOBKH, KOHTPOJIMPOBATH KaXKAbIi JI€Hb BHITOIHE-
HUS paOOTHI.

Cucrtema OLIEHOK IPU MPOBEACHUH TEKYIIEro KOHTPOJS M MPOMEXYTOYHON aTTeCTaluu
OCYILIECTBJISIETCS B COOTBETCTBUU C PYKOBOISIIMM JOKyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «llonoxkeHue o TEKyLIEM KOHTpPOJE yCIEBAEMOCTH M IPOMEXKYTOUHOM aTTeCTaluu
CTYJICHTOB W aCIUPAHTOB, 00YJAIONMUXCs IO 00pa30BaTEeIbHBIM IIPOrpaMMaM BBICIIIETO 00pa3o0-
Banus B ['YAI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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