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JIuct cornacoBanus pabodell MporpaMMbl JUCIIHITIIHBL

[Tporpammy cocTaBUI (a)

o \ .
JOIL, K.0b.-M_H. b 5022025 B.B. Jlo6anoB

(IOJHKHOCTB, y4. CTENEHb, 3BAaHUE) Mﬂnu%, nara) (uHUIMANTE], GaMUITIS)

I[Tporpamma omoOpeHa Ha 3aceanuu Kadeapsr Ne 3

« 03 » despans 2025 r, mporokona Ne 10

3aBenyromuii kadenpoit Ne 3

P L A—
ILT.H.,IIpod. K7 03.02.2025 A.B. KonbLis1os
(y4. cTeneHb, 3BaHUE) V(no;mucx;, nara) (vuuumansl, haMuians)

3amecTuTens qupekTopa uHetHTyTa Nel 1mo MeToudeckoit pabore
JIOIL,K.T.H. /7 10.02.2025 B.E. Taparyn

(IOJKHOCTB, Y. CTEHCHB, 3BAaHUE) (monmnuce, nara) (vHMUManbl, haMuIHs)



AHHOTanus

Hucuunnuna «®dusnka» BXOIUT B 00pa30BaTeIbHYIO0 IPOrpaMMy BBICIIEr0 00pa30BaHUs
— TMporpaMmy CHEUMaJMTeTa I10 HaNpaBlIeHHI0 MNOAroToBkH / crneuuansHoctd 09.05.01
«[IpumeHeHre M S3KCIUTyaTallds aBTOMATH3WPOBAHHBIX CHCTEM CHEIHATIbHOTO Ha3HAYECHUS
HampaBieHHocTH «MareMaTHyeckoe, MNPOrpaMMHOE U HMH(POPMALMOHHOE oOOecTeueHue
BBIUHCIUTENbHONM TEXHUKM W aBTOMATH3MPOBAaHHBIX CHUCTeM». JlUCUMIIMHA peanu3yercs
Kaeapoit «Ne3».

JucuuniuHa HanejaeHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIEAYIOMIMX KOMIETEHIIUA:

OIIK-1 «Cnoco0eH ncnoabp30BaTh MOJI0KEHUS, 3aKOHBI 1 METOJIbl €CTECTBEHHBIX HAyK U
MaTeMaTUKH JIJIsl pelIeHUs 3a/1a4 MH)KEHEPHOU AesITETbHOCTH»

ConepxaHve TUCHMIUIMHBI OXBAaThIBAET KPYI BOMNPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
obmeit hu3uKH.

[IpernonaBanrie TUCHMIUIMHBI TMPEAYCMAaTPUBAET ClEAyIone (GOpMbl OpraHU3aIUU
y4eOHOTO TMporiecca: JICKITUH, JJabopaTopHbIe padOThHI, CAMOCTOsTEIbHAS padoTa.

[TporpaMMoil TUCHMITIMHBI TMPEIyCMOTPEHBI CIEAYIOMINE BHUIbI KOHTPOJS: TEKYIIMH
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKyTOUHas arrectamus B hopme nuddepeHInpOBaHHOTO 3a4€Ta.

OOmiast TPyAOEMKOCTh OCBOCHHUS JMUCHUIUIMHBI COCTABISET 7 3a4eTHBIX €AMHHUI, 252
yaca.

SI3bIK 00yUYeHUS IO TUCIMILTUHE «PYCCKHID.



1. TlepeyeHb MIaHUPYEMBIX PE3YIHTATOB OOYUEHUS 110 TUCIUILIMHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- IOJTyYeHHE CTYJCHTaMU HEOOXOJMMbIX 3HAaHUH U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TPEACTaBICHUE BO3MOXHOCTH CTYACHTAM pa3BUTh U MPOJAEMOHCTPUPOBATh HABBIKK B
U3MEPEHUSX, BEIYUCICHUAX  00paboTKe pe3yIbTaTOB U3MEPEHU;

- CcO3JaHue TMOJJepKHUBAlOIIe 00pa30BaTENbHON Cpeapl MpernojaBaHUs s OCBOCHUS
TEXHUYECKUX AUCIUIUIMH.

1.2. JlucuumninHa BXOAWT B COCTAaB 0053aTeIbHON YacTH 00pa30BaTeIbHON MPOTpaMMBbI
BhICIIero oopazosanus (nanee — OIT BO).

1.3. IlepeueHb mIaHUPyEMbIX pPe3yIbTATOB O0YUEHHS MO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbrare u3yueHus AMCUMILIMHBI 0Oydaromuiics AOHKEH 00JaaaTh CIeTyIOIUMU
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [epeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JOCTHKCHHS

Kareropus (rpymma) Koz n Kon n HaumeHnoBaHre WHIUKATOPA
HaMMCHOBaHHE
KOMIICTCHIINU JOCTUKECHUA KOMIICTCHIIUN
KOMIICTCHIIHU

OIIK-1.3.1 3HaTh MaTeMaTHYECKUE,
CCTCCTBCHHOHAYYHBIC U COIUAJIbHO-
SKOHOMHUYECKHE METOIbI TSI HCIIOJIb30BAHUS
B IIPO(heCCHOHALHOM e TETPHOCTH

OIIK-1 Cnoco6en | OIIK-1.Y.1 ymeTs pemiath HeCTaHAAPTHBIE

HUCIIOJIB30BAThH HpO(i)eCCI/IOHaJIBHbIG 3aJa4yu, B TOM 4UCJIC B

TTOJIOKCHH S, HOBOW WJIM HE3HAKOMOM CpeJie U B

3aKOHBI U ME€TOObI MG)KI[I/ICI_[I/IHJII/IHapHOM KOHTCKCTEC, C
O6menpodeccuoHaIbHbBIE | €CTECTBEHHBIX MPUMEHEHUEM MAaTeMaTHYeCKHX,
KOMIICTCHIINU HayK )41 QCTGCTBGHHOHayLIHBIX, COIINAJIBHO-

MaTeMaTHKU JJIs
pelieHus 3aaa4
WHXEHEPHOM
ACATCIIbHOCTHU

SKOHOMMUYECKUX U MPOo(ecCHoHaTbHBIX
3HAaHUU

OIIK-1.B.1 BnageTs HaBLEIKAMU
TEOPETUIECKOTO U IKCIIEPUMEHTATLHOTO
ucciea0BaHus 00BEKTOB MPodhecCHOHATBLHOMN
JESITEIIbHOCTH, B TOM YKCIIC B HOBOW MITH
HE3HAaKOMOI1 cpesie U B MEXIUCIUIUTMHAPHOM
KOHTEKCTE

2.  Mecro pucuuniunsl B cTpykType Ol

JucnunimuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarONTUMUCS
MPU U3YYCHHUH CIECIYIOUIUX TUCIMIIINH:

— «MaremaTuka. AHaTUTHYECKass TEOMETPHI M IMHEHHAS areOpay;

— «MaremaTuka. MaTeMaTUYECKHUI aHAIIN3Y.

3HaHUd, TOMy4YEHHBbIE NPU HM3YUYEHUU MaTepuana JaHHOW AUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAY€HHE, TAK U MOTYT UCIIOIb30BATHCS MPHU U3YUYEHUU JPYTUX JTUCIUILIAH:

— «DIIEKTPOTEXHUKAY,

— «ONEKTPOHUKAY;
— «CXeMOTEXHHUKaY.

3. O0BeM u TPyIOEMKOCTh JTACIIUILTAHBI
Jlanuele 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB y4eOHOU
paboThI O AUCLUILINHE (M pacHpeAeeHne 3TOH TPYJOEMKOCTH IO ceMecTpaM) IPeACTaBIECHbI B
tabnure 2.



Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCIUIITUHBI

B yueGHoi paGoTs! Beero TpyoeMKOCTb 110 ceMecTpam
Nel No2
1 2 3 4
Oowan mpyooemKocmp OuCYUNIUHDL, 7/952 4/ 144 3/ 108
3E/ (uac)
M3 Hux uacoe npaxmuyeckoil n0020moeKu
Ayoumopnuie 3ausamus, BCETo 4yac. 102 51 51
B TOM YHCJIE:
nexumw (JI), (gac) 68 34 34
npaktudeckue/cemunapckue 3anatus  (113),
(qac)
naboparopusie pabotsl (JIP), (dac) 34 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (4Jac) 54 54
Camocmoamenvnasn paboma, Bcero (dac) 96 39 57
Buo npomesxcymounoit ammecmayuu: 3a4er, OK3.,
mudd. 3auger, sk3amen (3auer, dudd. 3au, | dudd. JK3. Hudd. 3au.
DK3.**) 3au.

%

Ilpumedanue: KaHIUAATCKHI SK3aMEH

4. ConepxaHue TUCIUIIINHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLIUILIMHBI IO pa3jeiaM U BUAaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIIUHBI H UX TPYJOEMKOCTh IPUBECHBI B TA0IUIIE 3.

Tabnuna 3 — Pa3iensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbl TUCITUTIIMHBI H(etf;gn (gg) (311312) (g;[) ((I:{Eg

Cemectp 1
Pasnen 1. Mexanuxka. 11 7 13
Pasznen 2. KoneOauus 1 BOJTHEL 11 7 13
Paznen 3. Dnexkrpuuectno. 12 3 13
Hroro B cemectpe;] 34 17 39

Cemectp 2
Paznen 4. DnexkrpoauHamMuka 12 7 19
Pazgen 5. BonHoBas 1 kBaHTOBas OIITHKA 11 7 19
Paznen 6. KBanTtoBast ¢pusuka 11 3 19
Hroro B cemectpe: 34 17 57
Htoro 68 0 34 0 96

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCd B  HEIOCPEICTBEHHOM  BBINTOJHEHUH
Oo0y4yaromMUMHUCS  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBA3aHHBIX C  Oym;ymien
npodeccHoHaIbHON AEATETHLHOCTHIO.

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

Ta6mmia 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep paznena Haszpanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pazgen 1. MexaHuKa.




Kunematnka naBWKeHHsT MartepualibHOM Touku. Ilytb wm
nepemenienne. CkopocTh ©  yckopeHue. HopmanbHoe u
KacarenpHoe yckopeHus. lloctymarenpHoe W BpamiareibHOE
nBkeHue. OCHOBHAs 3ajladya KUHEMAaTHKUA MAaTepUaIbHOM TOUKH.
CBs3b JIMHEMHBIX M YIVIOBBIX BEJIWYMH IIPU BpallaTeIbHOM
JBUKEHUU.

WNuepumanbHple  cucteMbl  orcuera. (OCHOBHBIE — 3aKOHBI
KJIACCUYECKOH AUHAMHKU - 3ak0HBI HbroToHa. OcHOBHAd 3amaua
JUHAMHUKU MaTepUalbHOM TOUYKM. HemHepruanbHblE CHCTEMBI
orcueta. Cuibl MHEPIUHU. 3aKOH COXpaHEHHs uMityibca. LleHTp
Macc u ero asmxeHue. Cucrema [eHTpa Macce.

Mexannueckass paboTa W MOHIHOCTh. KuHeTWdeckass sHEprus.
3aMKHYTbhIE€ U HE3aMKHYThIE cucTeMbl. [loTeHInanbHas 3Heprus
cucteMbl. CBsi3b MEXKAYy MOTEHUUATBHON SHEPrUed M TMoJIeM
KOHCEPBAaTUBHBIX CHJ. 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPTUH.

MOMEHT cuiabl U MOMEHT HMIIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHUS MOMEHTa HUMIyJbca. MOMEHT HMMIyJbca
TBEPAOrO TeJda OTHOCUTEIIBHO HENMOABMKHOW OCH. MoOMEHT
uHepuuu. OCHOBHOE YpaBHEHHE [IMHAMHMKU BpAIATEIbHOTO
JIBUKEHUS TBEPJOTO Tena. Kunernueckas SHEPTUst
Bpamaronierocss TBepaoro tena. llocTymaTtel crenuanbHON
TEOPUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpalleHHe JIJTUHBI
crepxkHa. OCHOBBI pPEIATUBUCTCKOM MeXaHWKU. WHTEepBai, ero
MHBAapUAHTHOCTb.  PensgtuBucTckuii  mMmmnynasc.  OCHOBHOE
YpaBHEHUE PEIATUBUCTCKON AMHaMuKH. KnHeTnueckast sHeprus
pensTuBUCTCKOM yacTuibl. CBA3b Macchl W 3Hepruu. CBs3b
MEXAY SHEPrHel U UMIYJIbCOM YACTHIIBL.

Pazgen 2.

Kosie0anus u BOJIHBI.

I'apmoHnueckuit u AQHrapMOHUYECKUI OCLIUJLISATOP
(MaTeMaTHYECKUN MasATHHUK, (U3MUYECKUN MasSTHUK, KoJeOaHUs
nox jaeWictBueM ympyrod cuibl). CrnokeHue KoseOaHUH.
Hudbdepennmanbaoe  ypaBHeHue  konebanuil. CBOOOIHBIC,
3aryxaromue Konebanus. Beinyxnennsie konebanus. Pesonanc.
KunemaTnka BOJHOBBIX MPOIECCOB (IUIOCKUE W ChEepUIECKue
BOHBI). BomHOBOe ypaBHenue. IlpuHIUMD Cynepno3uimy.
OHeprus BonHBL. [loTok »Hepruu. HHTEHCHBHOCTH BOJHBI.
Crostyasi BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKHU 3BYKOBOM
BOJTHBI.

Pa3nen 3.

DJIEKTPUYECTBO.

OnekTpuyeckui 3apsa. CBOHCTBa 3JIEKTPUYECKOrO 3apsja.
B3aumoneiicTBue 3IIEKTpUYECKUX 3apsAJ0oB B BaKyyMe. 3aKOH
Kymnomna. DJIEKTPOCTATUYECKOE noJie. HanpsbkeHHocTh
JIeKTpocTatndeckoro  mons.  [lpuHmmMnm — cymeprosuuuu.
DNeKTpUYecKuii aumnosib. PaboTa CHII  3IEKTPOCTATHYECKOTO
nonsa. TeopemMa O IUPKYISIUM BEKTOpAa HANPSKEHHOCTH.
[ToTeHIManbHOCTH 3JIEKTpOCTaTHUYECKOTO NoJisl. HanpskeHHOCTh
Y NOTEHLHUAJT 3JEKTPOCTATHUYECKOIO MOJIs, CBA3b MEXIY HUMH.
Teopema ["aycca ajist 3JIEKTPOCTATUUECKOTO TMOJIS B BAKYyyMe.
OnekTpocTaTMKa B BEIeCTBE.  TuUNBl  JUAJIEKTPUKOB.
[Tonspuzanus audnexkTpukoB. CBOOOAHbIE U CBA3aHHbBIC 3aPSIbI.
Jwusnexrpudeckas BOCIIPUMMYUBOCTb. Jlnsniexktpudeckas




MPOHHUIIAEMOCTh.  DJIEKTPUYECKOE  CMEIICHHE  (MHIYKIIHS).
Teopema ['aycca Uit 3JIEKTPUYECKOTO IIOJISL B JTUDJIEKTPUKE.
[Tone BHYTpH NMPOBOJHUKA.

DNEKTPOEMKOCTb. Kongencaropsr. OHeprus CUCTEMBI
JNEKTPUYECKUX 3apsAI0B. ODHEPrus 3apsDKEHHOTO IPOBOJHUKA.
O6beMHast IUIOTHOCTH SHEPTUHU AIIEKTPUYECKOTO TTOJIS.
DJIEKTPUYECKUN TOK. DJIEKTPOJABIOKYIIAs cuia. 3akoHbl Oma u
Jlxoyns-Jlenna B uHTerpaibHON U 1uddepeHanbHoi popmax.

Pazgen 4.

DIeKTPOAMHAMMKA.

3akoH buo-CaBapa-Jlannaca. Ilome coneHoupa u TOpOHMAA.
®opmyna Jlopenma. Cunma Awmmnepa. MarHutHoe moJjie B
BeuiecTBe. HamarumueHHocT. MaruurHas BOCIIPUMMYHMBOCTD.
MarnuTtHas npoHuaeMocTs. HanpskeHHOCTh MAarHUTHOTO TOJIS.
JlnamMarHeTuKy, napaMarHeTHKH, ¢eppomMarHeTHku. Teopema o
LHUPKYJSLUN BEKTOPA HAIPSYKEHHOCTH MarHUTHOTO TIOJIS.

3axkon ®apazes. IlpaBuno Jlenma. Camounnykuus. Bzaumuas
uHAyKIUs. OObeMHasi IUIOTHOCTh HEPrUM MarHUTHOTO TOJIS.
Cucrema ypaBHeHuil MakcBenna. MarepuainbHble ypaBHEHHUS.

Pasnen 5.

Bo/1HOBasi 1 KBAaHTOBAsl ONTHKA.

[Inockue MOHOXpPOMATUYECKHE DJIEKTPOMATrHUTHBIE  BOJIHBI.
CBolicTBa IEKTPOMArHUTHBIX BOJIH. BekTop YMoBa-IloiitHTHHTA.
3aKOHBl TPEJIOMIICHUS M OTpPaKEHHs cBeTa. AOCONIOTHBIN
MOKa3aTellb MPETOMJIICHUS. HNuTtepdepentusi. MeTonbl
HaOmroneHust wuHTEepdepeHunn cBera. Jludpakuus cBeTa.
[TpuHIMO ['toiirenca-®penens. Hucnepcus CBeTa.
Judpakimonnas pemerka. Ilongpuzanus cBera. 3aKkoH
Mauoca.

TennoBoe uznydenue ten. 3akoH Kupxroda. 3akoHbI H3TydeHUS
aOCOJIIOTHO YepHOTO Tena. YibTpaduoseroBas KaTacTpoda.
KBanroBast runore3a u ¢opmyna Ilnanka. KBantoBas omnTHka.
®dotordpdexr, ombiTel CroneroBa. dortonsl. [laBieHHEe cBerta.
KopnyckymsipHo-BosiHOBOH ayanusMm. Dddext KomnToHa.

Pazgen 6.

KBanToBas ¢puszuka.

Teopus bopa. Onbitel @panka u I'epua. ['unoresa ne bpoiins.
@dazoBasg W TpynmnoBas CKOPOCTU BOJH J¢ bpoiing. BomHoBoi
nakeT. CTaTUCTUYECKOE HCTOJIKOBAaHME BOJH Je bpoilns.
[Tpunnun HeonpeaeneHnocTH I eizendepra. BomnoBas GyHkius,
ee OCHOBHbBIE cBo¥cTBa. OmnepaTopbl (U3WYECKUX BEIHYHUH.
Bpemennoe wu  craumonapHoe ypaBHeHue Illpemunrepa,
KBaHTOBBIE COCTOSIHMSI. KBaHTOBBIE ypaBHEHUS JBUKEHUS.
CBoOomnasa yactura. Yactuma B OECKOHEUYHOW IMOTEHIIMAIbHON
sme. KBantoBbIl ocummnarop. HyneBas »Heprusi, HyneBble
koneOanus. IlpoxoxkaeHue 4YacTHIBI Yepe3 MOTEHIHAIbHbII
6apnep. TynHenbHbIH 3¢ deKT.

ATOM BOJOpOJa B KBAaHTOBOW MexaHuWKe. KBaHTOBBIE umMCIIA.
OpOuTanbHBIE ~ MEXaHMYECKUH M MarHUTHBIA ~ MOMEHTHI
37eKTpoHa B arome. OpOuTanbHOE TMPOMAarHUTHOE OTHOIICHUE.
Onpir Hlrepua u T'epnaxa. Coue  2nextpoHa. [lpuHnun
TOXKJIECTBEHHOCTH MHUKpouacTHl. DepmuoHsl U  OO30HBI
CuMMeTpusi BOJIHOBOW (PYHKIIMH CHCTEMBI OAMHAKOBBIX YACTHII.
[Mpuamun  [Taymu. OOBSICHEHHE TEPUOAUYECKOW CHCTEMBI
aeMeHToB JI.MI. MenneneeBa. DHEPreTMUECKU CIIEKTP aTOMOB




\ u MoJieKyJl. [Ipupoaa XuMU4YeCcKoi CBA3M.

4.3. Ilpaktuueckue (CEMHUHAPCKUE) 3aHATUS

TeMbI MpakTUYECKUX 3aHATHA U UX TPYAOEMKOCTh IPUBEIACHBI B TAOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne | Tewmbl npaktrnueckux | POpMbI NPaKTUUYECKUX | TPyIOEMKOCTh, |IPAKTUUYECKOU [pa3zieiia
/11 3aHATAH 3aHATHAN (qac) MOJATOTOBKH, | JUCIIUIT
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE TPEIYyCMOTPEHO
|
Bcero
4.4. JlabopaTopHbIEC 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATUH U UX TPYIOEMKOCTh MPUBEJCHBI B TAOIUIIE 6.
Ta6mmia 6 — JlabopaTtopHbIe 3aHITHS U MX TPYJ0EMKOCTh
N3 Hux Ne
Ne HauMeHOBaH e 1a6opaTopHBIX paGoT TpynoemMKoCTh, | MPAaKTUYECKOU | pa3zaena
/11 (uac) MMOJATOTOBKH, | JUCIIWII
(qac) JIUHBI
Cemectp 1
1 | MastHuk Makcsemna 4 1
2 | HaknoHHBIN MasTHUK 4 2
3 | CTOJKHOBEHHE IApOB 3 1
4 | MaremaTnueckuii 1 000POTHBINA MasiTHUKU 3 2
5 | Onpenenenue 31€KTPOEMKOCTH KOHEHCATOpa 3 3
Cemectp 2
1 | Onpenenenuie ropu30HTAIBHOMN 3 4
COCTaBJISIONICH HANPSKEHHOCTU MarHUTHOTO
oJIst 3eMiIn
2 | OnpenenieHne yIeJIbHOTO 3apsiia JIEKTPOHA 4 4
3 | Konbua Hetorona 3 5
4 | TIpoBepka 3aKOHOB TETUJIOBOTO U3JIYYEHHUS 4 5
5 | OnpeneneHue NOTEHIIMAIOB BO30YKACHUS 3 6
aTOMOB
Bcero 34

4.5. KypcoBoe nMpoeKTUpoBaHKE/ BHITOITHEHUE KYPCOBOM PabOThI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

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

Ta6mmia 7 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIO0EMKOCTh




Bun camocrositensHOM paboTh Btclzzo’ Cemectp 1, yac Cemectp 2, yac
1 2 3 4
N3yuenue TeopeTuueckoro MmaTepuaia
32 13 19
nucuuriuael (TO)
[ToaroroBka Kk TeKylieMy KOHTPOJIIO 37 13 19
ycneBaemoctu (TKY)
IToaroroBka kK IpOMEKyTOUYHON 32 13 19
arrectaruu (ITA)
Bcero: 96 39 57

5. IlepedeHnb yueOHO-METOUYECKOTO 00ECTICUCHHUS
JUTSL CAMOCTOSITEIBHON paOOThI 00YYAIOMIMXCS IO TUCITUTUIMHE (MOIYJTIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAMOCTOSITENIbHOW paboThl O00yJaroIuXcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3aHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEJEH B TadauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komuectso
9K3EMILTSIPOB B
Uﬁngull))/ec bubnmuorpaduueckas ccpuika 6H(6KH;$:K6
AIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢uzuku: yuebnoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Taou. -
(Bricmiee obpazoBanue). - [Ipeam. ykas.: c.
537 -549. - ISBN 978-5-4468-2023-8

https://znanium.com/catalog/ | Uponos, 1. E. Mexanuka. OcHOBHBIE

product/1984911 3aKOHBI : yueOHoe nocobue / U. E. Upomos. -
15-e u3n. - Mockaa : JlabopaTtopust 3HaHUH,
2021.-312c.

https://znanium.com/catalog/ | Uponos, . E. DnexrpomaraeTusm.

product/1984918 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.

E. Uponos. - 12-e u3a. - Mocksa :
JlaGopatopus 3Hanmii, 2021. - 322 c.

https://znanium.com/catalog/ | Upoznos, 1. E. KBanroBas ¢usuka.
product/1984909 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / U.
E. Uponos. - 8-e u3x. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 261 c.

https://znanium.com/catalog/ | Uponos, 1. E. 3amaun o oOmieit pusuke :

product/1984908 yaeOHoe mocodue jytst By30B / U. E. Upomos.
- 14-e m31. - Mocksa : JlaGopaTopus 3HaHHIA,
2021.-434c.

https://znanium.com/catalog/ | Kann, K. b. Kypc o0mie#t pusuku : yaebnoe

product/1094750 noco6ue / K. b. Kann. — Mocksa : KYPC :

NHOPA-M, 2022. — 368 c.




https://urait.ru/bcode/454214 | Cazonos, A. b. SnepHas ¢pusuka : yaebHoe
noco6wue 11t By30B / A. b. Ca30HOB. - 2-¢
U3J., ucup. U pom. - Mocksa : M3gatenscTBo
FOpaiir, 2020. - 320 c.

7. TlepedyeHb AIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
UH(OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»

[lepeuenn 3JEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB nHpopmMaoHHo-
TEJICKOMMYHUKAIIMOHHOW ceTh «HTepHeT», HEOOXOOUMBIX JJIi OCBOCHHS TUCITUILIAHBI
npuBe/ieH B Tabymiie 9.

Tabmuma 9 — IlepedeHp DJIIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HMH(OPMAIOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»

URL anpec HaumenoBanue

https://new-science.ru/category/fizika/ Nurepuer-xypuan «Hosas Haykay. Paznen
buzmka

https://ufn.ru/ru/ DNeKTpOHHAs BepCHUs KypHaa «Y CieXH
dbu3udecKkux HayK», OU3MYECKUN HHCTUTYT UM.
I1.H. JIe6eneBa Poccuiickoii akageMuu HayK

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

https://openedu.ru/ Oo6pazoBatenbHas miaThopma «OTKPHITOE
o0Opa3oBaHHE»

https://fizikaguap.ru/ O06pazoBaTenbHBIN pecypc Kadeapsl GU3UKH
I'YAIT

8. IlepeueHb MH(OOPMAITOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp mpOrpaMMHOTO OOECIEUEHHUs, HCIOIb3YEMOTO IMPH OCYIIECTBICHUH
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUTIINHE.
[TepedyeHs UCIOIB3yeMOT0 MPOTPaMMHOTO OOECTIEYeHHS TIpeicTaBiieH B Tadmuie 10.

Tabmuua 10— Ilepedyenb nporpaMMHOTO 00ECTIEYSHHUS

Ne n/mt HaunmenoBanue
1 MS Windows
2 MS Office
8.2. Ilepeuenp MH(OPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMBIX pu

OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MpoIiecca Mo JUCIUILTHHE
[lepeyeHbp HCMONB3YeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM NPEACTaBICH B
Tabymue 11.

Tabnuua 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotrpeno

9. MarepuaiabHO-TeXHUYECKast 0a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Uil  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIUILTHHE, IPEACTaBIeH B Ta0uie 2.




Tabnuna 12 — CoctaB MaTepraibHO-TEXHIUUECKON 0a3bl

No
n/n

HaumenoBaHue cocTaBHOI YacTH
MaTepHaTbHO-TEXHUUECKON Oa3bl

Howmep aygutopuu
(TIpu HEOOXOMMOCTH )

VYuebHas ayIuTopus 1)1 3aHATUH JIEKIIMOHHOTO TUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOT0 THIIA,
IPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

OcHnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpencTBa 00ydeHHUs, CIyKalye ISl MPeICTaBIeHUS YIeOHOH
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue (KOMILIEKT MPUOOPOB s (PU3HMUECKUX
M3MEPEHHH (3JEKTPOHHBIN 3aBO DIbBpO Bpoiyias);
VYcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM — 02; FRM - 01; FRM - 04; FRM
—05; FRM - 10)

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
aynutopust Ne31-046

VYyeOHas ayuTOpus I TPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOTO THIA, Ta00paTOPHBIX 3aHATUMN, TPYMIIOBBIX U
MHAUBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKallye ISl MPeICTaBIeHUS YIeOHOH
uHpopMauu O0NIBIION ayIUTOPUH; TabOpaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
M3MEPECHHH (3JEKTPOHHBIN 3aBOA DIbBpO Bpoiyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

FRM - 07; FRM - 03; FRM - 02; FRM — 01; FRM - 04; FRM
—05; FRM - 10)

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne31-04B

VYuebHas ayIuTOpHs IS 3aHATHIA JEKIIMOHHOTO TUTIA, 3aHATUI
CEMMHAPCKOI'0 TUIIA, FPYNIIOBBIX U HHAUBUAYAIbHBIX
KOHCYJIbTAI[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTECTallUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOP
JI€MOHCTPALIMOHHOTO 000PYI0BaHMSL.

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, n. 15,
aynutopus Ne32-01

VYuebHas ayIuTOpHs Ui IPAKTUYECKUX 3aHATUH THUIIA,
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA,
IPYNIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL U TPOMEKYTOUHOM aTTeCTaIUH.

Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KalllKe s IPEICTaBICHUs y4eOHON
uHpopMauu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOyIbHBIE TAOOPATOPHBIE YCTAHOBKH T10
anekTpoMmaruetTusmy: ®OI1D — 03, OIID — 07, DIID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «HHTOCK T.
MockBa); MUKPOCHCTEMBI;, TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius nmiuockux BoiH, 4. JludpakionHas pemerka,

196135, r. CaHKT-
[etepOypr, ym.
I'actenmo, a. 15,
ayautopus Ne32-04




5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTpAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

5 | YuebHas ayauTopus 1Jis JaOOpPaTOPHBIX 3aHATHH.
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KalllKe s IPEICTaBICHUs y4eOHON
uHpopMaIuu O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (MOyIbHBIC TA0OOPATOPHBIE YCTAHOBKH T10
anektpoMmaruetTuzmy: IO — 03, OIID — 07, IID — 05, DIID
— 08, OIID — 11, PIID — 12, OIID — 04 (OO0 «MHTOCK T.
MockBa); MUKPOCHCTEMBI; TAOOpaTOpHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpusma ®@penens, 2.Konsua HeroToHa,
3. Audpaxius mnockux BoiH, 4. JludpakionHas pemerka,
5.Nongpuzanus ceera, 6.0npenenenre AJIMH BOJIH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(OO0 «IIpodobpazoBanue» r. Kazans)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-06

6 VYyeOHast ay1uTopusi A IPaKTUUECKUX 3aHATHI,
71a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIBHBIX KOHCYJIbTAIUH, TEKYIIETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

OcHamienue: Cnenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHUs, CITy>Kallye A PEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
o0opynoBaHue

(;madoparopusiid komruieke 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, n. 15,
ayautopust Ne32-05.

7 | YuebHas ayauTopus 1Jis JJaOOPaTOPHBIX 3aHATHH.
Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUS YIeOHOH
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
o0opynoBaHue.

(;madoparopusiii komruieke JIKK-2M Ne36 u Ne37 (HTL],
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazans); yctanoBku ®IIK-03, OITK-05, OIIK-10 (HIIIT
«YueOHas TeXHUKa», I. MOCKBa)).

196135, r. CaHKT-
[TerepOypr, yim.
T"acremo, a. 15,
aynutopus Ne32-03.

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEKYTOUHOM aTTeCTalluu

10.1. CocTaB OILICHOYHBIX CPEACTBAJISI TPOBEACHUS MPOMEKYTOUHOM aTTECTalMKU

o0yyaromuxcs Mo JUCUUIUTMHE puBeAeH B Tabmuue 13.

Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl IPOBEICHUS MPOMEKYTOYHOM aTTeCTalli

Bunx npomexyTo4HON arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Crucok BONPOCOB K AK3aMEHY;
DK3aMeHAIMOHHBIE OUJICTHI;
3amaum;
TecTsl.

JuddepeHupoBaHHbIii 324ET Cnucok BONpocos;




TecTsr;
3agaun.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMHcsa NMpUMEHseTCsl 5-0ajuipHas IIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KoTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemectpa MOXKET MCIIOIB30BaThCA
100-6amnpHass  mKajla  MOJYJbHO-PEHTHHTOBOW  CHCTEMBl  YHHMBEPCHTETa,  IpaBHIIa
UCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

OreHKa KOMITETEHITUH

XapakTepucTUKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ayUIbHAs IIKaJIa PaKIep bop

— oOyuaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ TPOTPaMMHBIN
MaTepHa;

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEIFHO ¥ TPAMOTHO €r0 U3JIaracT;

— OmMpasch Ha 3HAHWS OCHOBHOW W JONOJHHUTEIBHOM IJHTEpaTyphI,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHS C MIPAKTUYECKOM
JIeATEIIFHOCTHIO HAIPaBIICHHUS;

— yMeJI0 0OOCHOBBIBACT M APTyMEHTUPYET BBIABUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000OIIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHITHH.

«OTJIIMYHO»
(Ga4YTCHO»

— 00y4arouuiicst TBEpI0 YCBOMJI IPOTrPaMMHBINA MaTepHall, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUpasChb HAa 3HAHUS OCHOBHOM
JIUTEPaTypHI;

— HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBACT YCBOCHHBIC 3HAHUS C NPAKTUUYECKOM JESATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE MOJIOKEHHUS;

— JIeJIaeT BBIBOJBI U 000OIIECHMS;

— BJIAJICET CUCTEMOM CIIEIIMATIM3UPOBAHHBIX OHSITUH.

(XOPOLIO»
(Ga4YTCHO»

— 00y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW MPOTPaMMHBIA Marepua,
10 CYIIECTBY HM3JIaraeT €ro, OMHWpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYpPHL;

— JIONyCKaeT HeCYIIECTBEHHbBIE OIIMOKN U HETOYHOCTH;

— HCTBITHIBACT 3aTPYyIHEHHUS B NPAKTHYECKOM IPUMECHCHHH 3HAHHN
HaIpaBJICHUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MOJIOKEHUS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUN BHIBOJOB M 000OIICHUI;

— YaCTHYHO BIIAJICET CUCTEMOH CIICIMAIM3UPOBAHHBIX MTOHATHH.

«y/IOBJIETBOPUTEITHHOY
«BAYTEHO»

— oOyyJaronuics HE YCBOWJI 3HAYUTEIBHOM YacTH MPOrPaMMHOTO
MaTepuana;

— JIOIYCKaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpHU
paccMoTpeHHuH 1npo0ieM B KOHKPETHOM HaIlpaBJICHUU;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM PUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTUPOBATh HAYUHBIE ITOJOKEHUS;

— He (OpMYIHPYET BHIBOJAOB M 0000IICHHI.

«HEYIOBJIETBOPUTEIILHOY
«HE 3a4TEHO»

10.3. Tunossle KOHTPOJIbHBIE 3aJaHHSI U UHBIE MaTEPUAIIbI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabmuna 15 — Bonpocs! (3agauun) s 9K3aMeHa

Ko
No /it [Tepeuens BompocoB (3a1ay) 1st SK3aMeHa A
WHINKATOpa
1 HazoBure npeameT u3yyeHus: KHHEMATHKU. OIIK-1.3.1
2 JaiiTe onpeneneHue MaTepuagibHOU TOUKH. OIIK-1.3.1




3 Teno nBMXeTca U3 COCTOSIHUSA MOKOS ¢ TaHreHIaabHbIM yckopenuem | OINK-1.V.1
a. = 4 M/c? u HOPMaJIbHBIM YCKOpPEHHEM @, = 3 M/, Haiinure
BEJIMUYMHY ITOJIHOI'O YCKOPEHUS TeNa d.
4 JatiTe onpeneneHre abCOTIOTHO TBEPAOMY TEITY. OIIK-1.3.1
5 [Mpoanamm3upyiite oTnuuus cieayrommx ¢usnyeckux wmoxeneit: | OITK-1.B.1
abcomotHo TBEpnoe Teno (ATT) u marepuanbhas Touka. [IpuBeaute
npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KadecTBe
MaTtepuaiabHoi Touku U ATT.
6 Haiinute cBA3p Mexny JmHENHHONM u  yrmioBoll  ckopocthio | OIIK-1.Y.1
MaTepUAIbHON TOYKH.
7 [Ipoananusupyiite Xxapakrep npsMosnHelHoro nswkeHus Tena 1o | OIIK-1.B.1
W3BECTHOMY 3aKOHY ABMKeHHUs X(t)=10+2%t+0,5*t"2 (m). Kakoii myTh
MpoMIeT Telo 3a ykazaHHoe Bpems t = 2 ¢? OOOCHyiTe MPUMEHEHUE
3aKOHOB, UCIIOJIb3YEMBIX JUJISl PELICHUS 3a1a4u.
8 ChopmynupyiiTe nepBsiii 3akoH HproToHa. OIIK-1.3.1
9 OOmbscHUTE, KaK, COTJacHO BTOpoMy 3akoHy Heiorona, 3aBucut | OIIK-1.3.1
YCKOpPEHUE TeJla OT €r0 MacChl.
10 KameHb n€XUT Ha IHE cOCy/la, MOJHOCThIO Morpy€unbii B Boay. Kak | OITK-1.B.1
U3MEHUTCS CHUJa JaBJICHHUsS KaMHA Ha JHO, €CJIM CBEpXy HaJIUTh
KepOoCHH (KepOCHH HE cMemuBaercss ¢ Boaou)? OOocHyiiTe cBOMH
OTBeET.
11 [IpuBeaure npumep, WUIIOCTPUPYIOUIUI JelicTBUE TpeThero 3akoHa | OIIK-1.Y.1
Hprorona.
12 HazoBute, kakoii wu3 3akoHOB Kemuepa ycranaBnmuBaer ¢opmy | OIIK-1.3.1
TPACKTOPHUH IJIAHET.
13 OueHuTe 3aBUCUMOCTh CHJIBI BCEMUpHOro TsaroreHuss ot Maccel | OIIK-1.B.1
B3aUMOJICCTBYIOIINX TEJT W PacCTOSHUA Mexay HuMU. OOocHyiiTe,
KaK M3MEHHUTCS CHUJa B3aUMHOTO TSTOTEHMsI JIByX TEJ, €CIIM Maccy
OJIHOTO U3 TeJl YBEIMUYUTh BJBOE, a PACCTOSHUE MEXIY TelaMu —
YMEHBILIUTH B JBa pasa.
14 JaiiTe onpeneneHne UMIyibca Tela Kak GU3nIecKoil BeTUUNHBI. OIIK-1.3.1
15 ChopmynupyiiTe, mnpH KaKux YyCIOBUAX BbmonHsercss 3akoH | OIIK-1.3.1
COXpaHEHMsI UMITYJIbCA.
16 HazoBure, kakas ¢pusuueckas BennyrHa Ha3biBaeTcsi MOoMeHTOM cuitbl. | OINIK-1.3.1
17 CpaBHHUTE 3aMMCU OCHOBHOT'O 3aKOHA JUHAMUKHM 11 moctynatensHoro | OITK-1.B.1
Y BpauaTeapbHOro IBWKeHMs. Hailinure B3auMOCBSI3M MEXKIY 3THUMH
3aKOHAMHU.
18 ChopmynupyiTe 3aKOH COXpaHEHHUSI MOMEHTa UMITYJIbCA. OIIK-1.3.1
19 Haiite onpenenenue paboThl Kak (PU3HMUECKON BETUYUHBI. OIIK-1.3.1
20 ChopmynupyiiTe, 9TO TaKO€ MOIIIHOCTh KaK (pU3uvecKas BeINYHHA. OIIK-1.3.1
21 Kakoit kopabnp mBmkercss MemienHee — wHarpyxkenusii wim | OIIK-1.B.1
HEHArPpYKEHHbIH — TpU OJMHAKOBOM MOIIHOCTH JBHUTraTesis?
OO0ocHyliTe CBOW OTBET.
22 OOBbscHHUTE, TOYEeMYy LIEHTPOCTpEeMUTENbHAs cuia npu Bpamenun mo | OIIK-1.V.1
OKPYKHOCTHU HE NMPOU3BOJUT PaOOTHI.
23 HUccnenyiite paboty cuibl, ecinu Teio Maccoit m = 1 kr nmox neiicteuem | OIIK-1.VY.1

HEKOTOPOM CHIIBI U3MEHUIIO CBOIO CKOPOCTH € Vo= 1 M/c 10 v = 3 m/c.
OOocHyiiTe TpPUMEHCHHE 3aKOHOB, HCIIOJB3YEMbBIX JIJIS PEIICHUS




3aJauM.

24

OObsicHUTE, B YE€M COCTOMT pa3IUyUe MEXKIY KOHCEPBATUBHBIMHU H
HEKOHCEPBATUBHBIMU CUJIAMHU.

OIIK-1.B.1

25

Jaiite onpeneneHre NOTeHIMAIbHOW d3HEeprun. OT 4ero oHa 3aBUCUT?

OIIK-1.3.1

26

ChopmynupyiiTe 3aKOH COXpaHEHUS MEXaHWYECKOW DHEPruu.
[IpuBeauTe mpuMep BBINOITHEHUS 3aKOHA COXPAHEHUS YJHEPTUU.

OIIK-1.3.1

27

Jan ToHkui ctepkeHb Maccoil m = 120 r u gmuHout /[ = 50 cwm,
CIOCOOHBIN BpaIIaThCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero
cepenuny. PaccumtaiiTe €ro MOMEHT WHEPUUH OTHOCHUTEIBHO
YKa3aHHOM OCH.

OIIK-1.V.1

28

[Tokaxkute Ha mpuUMepe TOHKOTo cTepkHs nuuHon 20 cM u maccou 30
r, Kak npuMmenserca Teopema llltelinepa nmg pacdera MOMEHTa
HWHCPIUH TCJI NpU NCPCHOCC OCHU BpallCHUA C CCPCANMHBI CTCPKHA Ha
OJIMH U3 €ro KOHIIOB.

OIIK-1.B.1

29

HazoBure ¢opmyny, Mo KOTOpPOW BBIYUCISIETCS MOMEHT HMITYJIbCA
aOCOJIIOTHO TBEPIOTO TEIA.

OIIK-1.3.1

30

Kak BpluMcnsieTcs KHHETHYECKas SHEPrusl BpameHus aOCOIIOTHO
TBepaoro tena? CpaBHUTE ¢ QOPMYINION Ui KHHETHYECKOW IHEPTUU
HOCTYNATEIbHOTO JBYKEHUS.

OIIK-1.B.1

31

ChopmynupyiiTe  nBa  mocTynaTa
DiHIITEHA.

TCOpHUU OTHOCHUTCIBHOCTHU

OIIK-1.3.1

32

CnpaBemnmuBa i B crnenuaibHOW Teopuu oTHocutenbHocTH (CTO)
KJlaccuueckasi popMyIia s KHHETHYeCKo# sHeprun E = mv?/2? Eciu
HET, TO KaK PAacCUMTHIBACTCS KMHETUYECKash SHEPrHsl Teja COTJacHO
CTO?

OIIK-1.B.1

33

Onpenennure, Kak W3MEHUTCS TEpUOA KOJIEOAHUH MPYKUHHOTO
MasiTHUKAa TpU YBEIMYEHHH €ro Macchl B 2 pasa, a MXKECTKOCTH
MPY>KUHBI — B 8 pa3.

OIIK-1.V.1

34

CnenaiiTe BBIBOJ 1O BONPOCY: Kak OyIeT M3MEHATbCA XOJ
MasTHUKOBBIX YacOB IPM HACTYIUIEHUM JIETHUX >XapKUX IHEH 1o
CPAaBHEHHIO C XOJIOJHBIMHU 3UMHHMM JTHSIMH, €CIU Yachl YCTAHOBJIEHBI
B HEYTEIUICHHOM IOMEUICHUH (CTEPKEHb MAATHUKA METAJNINYECKHil)?
ApryMEHTHPYHTE CBOM OTBET.

OIIK-1.B.1

35

Kak cBs3ana sHeprust rapMOHHUYECKUX KOJIEOaHUN C X aMIUTUTYI0U?

OIIK-1.V.1

36

Chopmynupyiite orpeaeieHue BOIHBI.

OIIK-1.3.1

37

OObsicHUTE paszIuuue MEXKIy MNPOAOIbHBIMU U MONEPEUHBIMU
MEXaHUYECKUMH BOJTHAMHU.

OIIK-1.V.1

38

3anummuTe ypaBHEHHE OEryIeil BOJHEI.

OIIK-1.3.1

39

HazoBuTte, uemy paBHa cpeHssi 00beMHasl INIOTHOCTh SHEPTUU BOJIHBI.

OIIK-1.3.1

40

HcToyHuK 3ByKa M MPUEMHHK JABHXKYTCS APYT OTHOCHTEIBHO ApPYyra co
CKOPOCTAMHU Uyem H Unp COOTBETCTBEHHO. CKOpPOCTBH 3ByKa B Cpelie
paBHa 340 w/c. Ilpoanamu3upyiTe 3amady U ONpEACIHTE
OTHOCHUTEIIbHOE U3MEHEHHUE YacTOTHI 3ByKa 3a cueT 3 dexra Jlorepa.
HNcTouHUK ¥ TPUEMHHK ABUKYTCS HABCTPEUY JPYT APYTY: Uyem = 40
M/c, v,y = 60 M/c.

OIIK-1.B.1

41

Chopmymupyiite npuaIun [ oirexsca.

OIIK-1.3.1

42

HazoBuTte omnpenenenne nHTeppepeHiny BOJH.

OIIK-1.3.1

43

Chopmynupyiite, uyTo Ha3pIBaeTCsi cTosued BomHOU. IlpuBemute
MIPUMEDP CTOSAYEH BOJIHBI.

OIIK-1.V.1




44 Uto n3y4aeT neKTpocTaTuKa’? OIIK-1.3.1
45 JaiiTe onpenenaeHne TOUEYHOTO 3apsija. OIIK-1.3.1
46 Kak wu3smeHutcs cuia B3auMOAEHCTBUSA JABYX 0diekTpoHoB, eciu | OIIK-1.V.1
paccTosiHUEe MEX1y HUMH yBenuuuTh B 3 paza? OOochyiite Bam
OTBET.
47 [Ipoananusupyiite, kakyio paboTy coBepmaer snekrpoctarnueckoe | OIIK-1.B.1
1ojie MPOTOHa B aTOME BOJOPOJA IMPH TOJIHOM OO0OpOTE AIIEKTpOHA
BOKPYT HETO.
48 Kax B3aMHO OpueHTHPOBaHbI CUJIOBBIE JIMHUM U dkBUNoTeHIManbHble | OIIK-1.3.1
MTOBEPXHOCTH?
49 Uto Ha3bIBaeTCS AIEKTPUUECKUM AUIIOIEM? OIIK-1.3.1
50 Kaxkue BemecTBa Ha3bIBAIOT AUAICKTPUKAMU? OIIK-1.3.1
51 OObsicHUTE pazauuue MeXAy MNOoMspHbIMH U HenossapHbeiMH | OIIK-1.V.1
JTUDJICKTPUKAMU.
52 Onenure, Kakoil eMKocTbio Oyayr oOmagate Mertammueckue | OINK-1.B.1
TIACTHHBI IT0Mmabio 0.2 M”, KOTOpBIE pa3/ieIeHbl cIoeM napaduHa (&
=2.5) Tonmuuoi 0.5 cm?
53 Cnemaiite BbIBOJ, Kak HW3MEHHUTCS dJeKTpoeMKocTh Iiockoro | OITK-1.B.1
KOHJEHCATOpa ¢ KBaJApPaTHBIMU IIJJACTUHAMHM, €CIM M3 ITHX IJIACTHH
BBIpE3aTh KPYTHU C JUAMETPOM, PABHBIM CTOPOHE KBaJpaTa.
54 Ouenute curyanuio: JBa KoHAeHcaropa oauHakoBod emkoctu 200 | OIIK-1.B.1
MK® coenuHeHsl napaienbHo. Kak m3meHuTcs MX o0Ias eMKOCTb,
€CJIM COEIMHEHUE 3aMEHUTh Ha MIOCIIE0BATEIbHOE?
55 [Ipoananu3upyiite, Kakoil BEJIMYMHBI 3apsija J0bkeH HaxoauTbes Ha | OIIK-1.B.1
00KJIa/IKax KOHAEHCATOPa, YTOOBI MPU PA3HOCTH MOTCHIUAIOB MEXKIY
obkmaakamu B 12 B on obmanan sueprueit B 1 Jx.
56 JlaiiTe onpeneneHne 3JIEKTPUYECKOT0 TOKA. OIIK-1.3.1
57 Chopmynupyiite 3akoH Oma J1s y9acTKa IeMH. OIIK-1.3.1
58 Kax n3meHunTcs conpoTuBieHne NpoBoa, eciu ero anuHa ysenuuures | OINK-1.Y.1
B 4 paza, a tuaMeTp — yBeauduTcs B 2 paza? OOOCHYITE CBOI OTBET.
59 Paccunraiite MOIHOCTS, BbIAEIAEMYIO Ha conpoTuBieHuu 3 kOM mpu | OIIK-1.B.1
MPOTEKAHUU Yepe3 HETro Toka cuiiot 60 MA?
Bormpocsr (3amaun) nms 3adera / qud . 3adera npeacTaBiaeHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3ayera
Ne n/mt [Tepedens BonpocoB (3agay) st 3auera / nud . 3ayera Kon
MHIUKATOpa
1 Jaiite onpeneneHre MarHUTHOM UHAYKIUH. OIIK-1.3.1
2 Cdopmynupyiite 3akon buo-Casapa-Jlamaca. OIIK-1.3.1
3 Kakum 06pa3om ompezenseTcst HampaplieHHe cuiibl Ammepa? OIIK-1.3.1
4 Paccuuraiite, ueMy paBHa BeauuMHa MarHUTHoro mnoisiga B wnentpe | OIIK-1.V.1
KpYroBOTO BUTKa paauyca 25 cMm ¢ TokoMm 0.5 A.
5 Paccunraiite MarHMTHYH0 MHIYKIMIO Ha OCH JUIMHHOrO cojeHoupaa, | OIIK-1.Y.1

coaepxarniero 10 BUTKOB Ha CAaHTUMETpP JJIWHBI M (eppOMarHUTHBINA
CepJEYHUK ¢ MpoHHUIaeMocTrio | = 100, eciu no HEMY MPOXOAUT TOK
cuioi 2 A.




PaccunTaiite NJIOTHOCTP HAMOTKH TOPOHUJAA, HEOOXOAMMYIO, YTOOBI
IIpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €r0 OCH
umeno Benuuuny 1 mTo.

OIIK-1.B.1

OneHuTe CUTYyalMio: B MArHUTHOE TI0JI€ C OJIMHAKOBBIMU CKOPOCTSIMHU
BJICTAIOT IIPOTOH U JJIEKTPOH. byNyT M OTIIMYATHCA UX TPACKTOPUH, U
€CJIM J1a, TO KaKKuM 00pa3oM? ApPryMEHTHPYHUTE CBOM OTBET.

OIIK-1.B.1

Onpenenure, KakoM 3aps]i HECET dJEMEHTapHas 4YacTHIA, €CJIM OHA,
JIBUTAsICh CO CKOPOCThI0 | MMm/c B MarHuTHOM ToJie ¢ uHAYKIueH 0.5
T, ucnsiTeiBaeT aeiicteue cuisl Jlopenna sennuunoi 0.16 nH.

OIIK-1.B.1

B dem cocTouT siBNIeHHE 3JIEKTPOMAarHUTHOW UHAYKIIUN?

OIIK-1.3.1

[Ipoananuzupyiite Benuunny 2/1C, BO3HUKAIOILYIO B KOJbIIE, KOTOPOE
BBIHOCSAT M3 MOJIS 32 BpeMd 25 Mc. MeTajuindeckoe KOJblo paanycoM
10 cm HaxoauTcsd B MarHUTHOM noisie ¢ maaykuumen 50 mTn. Otser
3anumuTe B MB.

OIIK-1.¥.1

11

JlaiiTe onpeneneHns: AMaMarHeTHKaM U TapaMarHeTUKaM.

OIIK-1.3.1

12

Kaxkue BemecTBa Ha3bpIBaloTCs peppoMarHeTHKamMu?

OIIK-1.3.1

13

UTto Ha3bIBaIOT KO3PLUUTUBHON CUIION?

OIIK-1.3.1

14

Onpenenure, KaKas dHEPrUs 3aKIOYEHA B KATYIIKE WHAYKTUBHOCTBIO
100 MI's ¢ Tokom cwmtoit 0.2 A. OTBeT naiite B MJIK.

OIIK-1.V.1

15

UTo Ha3bIBAECTCS AJIEKTPOMATHUTHON BOITHOM?

OIIK-1.3.1

16

Kak B3aMMHO OpHMEHTHUPOBAHBI B 3JIEKTPOMArHUTHON BOJIHE BEKTOPHI
HANPSDKEHHOCTH  JIEKTPUYECKOTO TIOJIsl, MAarHUTHOW HMHIYKIUU H
CKOPOCTH BOJIHBI?

OIIK-1.3.1

17

ChopmynupyiTe 3aKOH OTpaKeHHS CBETA.

OIIK-1.3.1

18

[Ipoananu3upyiiTe, TIe CBET IBMKETCS OBICTpee — B anMase (n = 2.42)
niu B Boze (n = 1.33). Bo ckosbko pa3 pa3nnyaroTcs CKOPOCTH CBETA B
JaHHBIX cpeaax”?

OIIK-1.B.1

19

OneHuTe cUTyalMiO: JIyd CBETa MaJaeT Ha TPaHHUIly pazfena JIBYX
BeuiecTs nox yriom 30°. Ilokazarenb npenoMieHUs NMEPBOU Cpebl
paBeH 2.4. Bo3MOXHO JI1, 4TOOBI OTPaKEHHBIN U MPEIOMIICHHBIN JTyIu
ObUIM TMEepHeHAUKYISIpHBI apyr npyry? Ecnum npa, ompenenute
[I0Ka3aTeNb PEJIOMIIEHHS BTOPOI Cpefbl.

OIIK-1.B.1

20

UYro Ha3zwBatoT uHTEpEpeHIuei ceera?

OIIK-1.3.1

21

Onumure, B 4eM pas3InyUe MEXAY I€OMETPUYECKONW M ONTHYECKOU
Pa3HOCTBIO XOJa CBETOBBIX JIYUEH.

OIIK-1.V.1

22

[Ipemnoxxure TeopeTHueckoe OOOCHOBAaHUE HANUYUS — PaTyKHON
OKPAacKH y TOHKUX IJIEHOK (pa3JIUTOe Ha MOBEPXHOCTH BOJIBI Macio,

MBUIbHBIE ITy3BIPHU U T.I1.).

OIIK-1.B.1

23

Urto Takoe mumcnepcus cBera kak siBieHue? I[lpuBenure mnpumepsl
HAOIIOICHUST TUCTICPCHH.

OIIK-1.3.1

24

[Ipoananu3upyite, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpPa MOXKHO
HaOroaTe Ha JUQPaKIMOHHOM pemieTke, eciu oHa umeer 500
MITPUXOB HA MUJUIUMETP M €€ 00JIy4aroT CBETOM C JUTMHOW BOHBI 500
HM?

OIIK-1.B.1

25

Yemy paBHa paszHOCTh (a3 ABYX CBETOBBIX BOJIH, IPH KOTOPOM
Ha6monaeTcs1 MHUHHUMYM UHTEHCUBHOCTU?

OIIK-1.3.1




26

[ImockomoApU30BaHHBIM CBET IMAJaeT Ha AaHalu3aTop TakK, 4YTO
IUIOCKOCTh MOJspU3alMu  cocTaBisieT yroan 30° ¢ IJIOCKOCTBIO
aHasiM3atopa. Bo CKoJIBKO pa3 yMEHBIIUTCS MHTEHCUBHOCTb CBETa B

YKa3aHHOM ciry4ae?

OIIK-1.V.1

27

Urto Takoe aOCOMIOTHO YEpHOE TEN0?

OIIK-1.3.1

28

Bo ckonpko pa3 M3MEHHUTCS NMOTOK SHEPrHMH OT HUTU HAKAJIWBAHUS
JaMmIbl, €CIH yIBOUTH ee Temreparypy? OOOCHYHTEe Bail OTBET,
onupasch Ha 3akoH Ctedana-bonbiimMana.

OIIK-1.V.1

29

Pacnionoxkure ciemyrommue CIeKTpalbHBIE KIACChl 3BE3J B TOPSIKE
BO3pacTaHus a0COTIOTHOM TEMIIEPATYPHI:

A — Oenble 3Be315I,

G — xenThle,

M — kpacHbie,

O —romy0Osie

Hcrnonp3yiiTe B OTBETE 3aKOHBI M3JIYYCHHS] aOCOIIOTHO YEPHOTO Tea.
OO0BsICHUTE TTOJTYYCHHYIO 3aKOHOMEPHOCTh M3MECHEHHMSI 1BETA.

OIIK-1.B.1

30

Yro HaswiBaeTcst BHEMTHUM (HoTOdPdekToM?

OIIK-1.3.1

31

MoeT a1 BUIUMOE M3JIydyeHHE BbI3BaTh (POTOA((EKT B IIaCTUHE U3
MeTasuia, pabota BbIXoja KoToporo paBHa 3.5 3B? OOGocHyliTe cBOM
OTBET.

OIIK-1.B.1

32

OObsicHUTE TPUYUHY BO3HUKHOBEHHUS TOPMO3HOI'O PEHTI€HOBCKOIO
U3JTY4CHHUS.

OIIK-1.3.1

33

OO0bsicHuTe, Kak dHeprus GOTOHA CBsA3aHA C JJIMHOW CBETOBOU BOJIHHBI.
OOGocHyiiTe Ball OTBET.

OIIK-1.3.1

34

®oToH ¢ anuHOM BOJHBI A = 97,04 mM paccesyics Ha HEMOJBHYKHOM
anekTpoHe mon yrioMm 6 = 90°. Ilpemnoxure crnocod ompeaeneHus
OTHOCUTEJIbHOTO  W3MEHEHHUs  JUIMHBI  BOJHBI  (GOTOHA  MIpH
KOMIITOHOBCKOM PACCCAHHU. Paccuuraiite ero BCJIIMYMHY B YKa3aHHOM
ciaydae. KoMnToHOBCKast JJiMHA BOJIHBI paBHa 2,426 1iM.

OIIK-1.B.1

35

Onwuiute, 4YTo MpeCTaBisieT co00i aToM B paMkax Mojenu TomcoHa.
Kakune ocHOBHEIE HETOCTATKU JAaHHOU MOACIIN?

OIIK-1.3.1

36

ATtomMm BOAOPOJa HAXOAUTCSI B OCHOBHOM COCTOSHHHU. Kaxkoii JJIMHBI
BOJIHBI M3JTy4E€HUE MOXKET MCIYCTUTh JaHHBIA aromM? OOGOCHYHTE Ball
OTBET, MCIOJIb3Ys NTOCTYJIATHI bopa.

OIIK-1.B.1

37

B uem coctout runotesa ae bpoiinsa?

OIIK-1.3.1

38

OObsicHUTE, TpPU KaKUX YCIOBHUSAX MHUKPOUYACTHIBI MPOSIBISIOT
BOJIHOBBIE cBoicTBa. [lpuBeauTe mnpuMepsl, MOATBEPKIAIOIINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-1.3.1

39

Byner nu mposBIATH BOJHOBBIE CBOWCTBA (PYTOONBHBIM MSY TIpU
MOMNaJlaHi B BOpOTa IMIMpHHOW 7 M, ecnu macca msyda 400 r., a
ckopocTh - 100 km/9? OTBeT 000CHOBATE.

OIIK-1.V.1

40

KaxoB ¢hu3uvecknii CMBICIT BOJTHOBOUM (yHKIIUN?

OIIK-1.3.1

41

B d4em ominnmuyme CTanMOHAapHOrO M HECTALMOHAPHOIO YPaBHEHHUS
[Ipénunarepa?

OIIK-1.3.1

42

Onenure 1O TOPSAKY BEIMYMHBI BpeMsl KH3HH KBAaHTOBOTO
COCTOSIHMS, OJHEPrusl KOTOPOTO XapaKTEpPHU3yeTCs pa3MbIBaHHEM
nopsinka AE = 0.1 3B.

OIIK-1.B.1

43

MukpodacTuia 3anepra B OJJHOMEPHON MOTEHIIMATBHON IME IUPUHOM
1 C 6CCKOHG‘-IHBIMI/I CTCEHKaMH1 U HaXO4AUTCSA B COCTOSAIHUU C KBAHTOBBIM
yucioM n = [. TlokaxuTe, Kak ONpeAeIUTb KOOPAWHATHI TOYEK, B
KOTOPBIX BEPOSITHOCTh OOHAPY)KUTh MMKPOUYACTHIy MaKCHMAaJIbHA.

OIIK-1.B.1




HaiinuTe nx B yka3aHHOM Clly4ae.

44

CpaBHuTe JyIMHY BOJIHBI ¢ bpoins quid mapuka maccoit m,, = 0,2 r u
poTOHa Maccoi m, = 1.67* 10'27, MMEIOIINUX OJUHAKOBBIE CKOPOCTH V.

OIIK-1.V.1

45

Kakum o00pazom »Heprusi «HyJIEBbIX KojeOaHHi1» KBaHTOBOTO
TapMOHMYECKOTO  OCIMJUIATOPa  CBA3aHA C  COOTHOIICHUEM
HeonpeneneHHocTei ['elizendepra?

OIIK-1.B.1

46

HocanaﬁTe, CKOJIBKO JJICKTPOHOB MOXKET HaXOAUTHCA B OCHOBHOM
COCTOsIHHMH B aTOMC.

OIIK-1.V.1

47

[TocuuTaiite, CKOJIBKO JJICKTPOHOB B aTOME, Yy KOTOPOTO IEITUKOM
3arojHeHa BHEMIHsS 2p-0005104Ka. ATOM KakKoro BEIIECTBA UMEET
TaKyI0 3JIEKTPOHHYIO KOH(UTYpaIuio?

OIIK-1.V.1

48

Kakum Moxer GBITB CIIMH qaCTull, KOTOPBIC  OMUCBIBAOTCA
craructuko Gepmu — Jlupaka? [IpuBeaure npuMepbl TAKMX YaCTHII.

OIIK-1.3.1

49

OOBsicHUTE, YeM OTJIMYaeTCs XapakTep 3allOJHEHUS COCTOSHHUN
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

OIIK-1.3.1

50

[Ipennoxute  Teopernyeckoe OOOCHOBaHME, KaK  HM3MEHHUTCS
NPOBOJUMOCTh KPEMHHEBOTO o00paslia, €cid B HEro BHEAPUTH
HEOOJIBbIIIOE KOJWYECTBO WHINEBOW NpuMecH? BaJleHTHOCTh KpeMHUS
paBHa 4, BaJICHTHOCTb UHUS — 3.

OIIK-1.B.1

51

CorocTaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHY)XXICHHOI'O U3JIYYCHHA.

OIIK-1.B.1

52

OnwumuTe NpUHIUI paboThI Ja3epa Mo TPEXYPOBHEBOH CXeMe.

OIIK-1.3.1

53

Jlazep pabotaer mMO TPEXypOBHEBOW CXeMe. DHEpPrusi OCHOBHOTO
cocrosinusl E; = -8 5B, sHeprus Bo30yxIeHHOTO coctosiHus E, = -5
5B, sHeprus MeractabuiIbHOTO cocTosiHusa FE3= -5.2 s3B. Omnpenenure
JUTMHY BOJHBI, HA KOTOPOW MPOUCXOINUT pabouee n3IIyudeHue.

OIIK-1.V.1

54

Yemy paBHa MOJSpHAs TEIUIOEMKOCTh TBEPAOrO Teja, COTJIACHO
KJIacCUYeCKOoU Teopun tertoeMkoctu rononra u [1tu?

OIIK-1.3.1

55

OObsicHUTE, KaK KBAaHTOBas TEOpHUs TEIUIOEMKOCTH TBEPAOro Tejia
Jlebast TOTOTHSIET TEOPUIO TETUIOEMKOCTH DWHIITEIHA.

OIIK-1.V.1

56

Kakas wactuma HaseiBaercs ¢oHoHoM?  Kakum
pacnpeeIeHueM ONMUCHIBAIOTCS (DOHOHBI?

KBaHTOBbBIM

OIIK-1.3.1

[lepeueHp TeMm Uii KypCOBOTO TPOEKTUPOBAHHS/BBIONHEHUS KypCOBOM pabOTHI
Mpe/ICTaBJICHBI B TaOsmie 17.
Tabnuua 17 — IlepeueHb TeM 17151 KypCOBOTO MPOSKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM paboThI

Ne /i [IpumepHbIil IepeyeHb TeM I KypCOBOT'O POSKTHPOBAHUSI/BBITIOTHEHUS
3 KYpPCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO
BOHpOCBI AJid TIIPOBCACHUA HpOMC)KyTO‘-IHOfI arrecCralluu B BUAC TCCTUPOBAHUA

MpeICTaBICHBI B Tabymie 18.

Ta6mmma 18 — [IpumepHsIii mepedeHs BONPOCOB ISl TECTOB

y Kox
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
WHJUKaTOpa
Cemectp 1
1 Kaxkast Oyner TpaekTopusi y YaCTHIIbI, TBHKYIIECHCS pAaBHOMEPHO C OIIK-1.V.1

MOCTOAHHBIM IO BEJIMYHNHC YCKOPCHUCM.

1) [Ipsimast muHuS
2) JIunust ¢ meperuoom




3) [Tapabona
4) OKpY:KHOCTH

Omnpenenure, Kakas U3 MPEACTABICHHBIX (U3NUYECKUX BEINIHNH UMEET
eMHUITY U3MEPEHUS, COBIAAIONIYIO C SAMHUIICH N3MEPEHUS CHIIBI.

1) Mmmynsc

2) Yckopenue

3) Bec

4) VYrnoas cKOpoCTb

OIIK-1.3.1

Yrto mpou3oita€T nociue abCoMOTHO HEYNPYTOTo yAapa YacTHIL
MaccaMu m; = 4m; U ¢ KWHeTUYeCcKuMu >Heprusimu T, = 6T,. Yactuua
C Maccoi m; IBUrajaach BIIPaBoO, a4 4aCTULA C MACCOM M) - HABCTPEUY
YacTHUIIE C MacCol m;.

1) Yactuisl OyayT IBUTATHCS BIPABO

2) Equnasi yacTuma Oyaer ABUraTbesi BJeBO

3) Yactuipl OyayT MOKOUTHCS

4) Yactuiisl OyyT IBUTATHCS B MPOTHBOIIOJIOKHBIE CTOPOHBI

OIIK-1.B.1

[Ipoananu3upyiite, Kakoil OTBET ABJISETCA MPABUILHBIM Ha BOIIPOC:
«YeMy paBHa CymMMa BHYTPEHHHX CHUJI, IEUCTBYIOIIUX MEXAY TEIaMu
3aMKHYTOM MEXaHHUECKOU CUCTEMBI?)

1) M3MeHeHUI0 SHEPIUH CUCTEMBI

2) Hymrwo

3) H3MeHEeHUI0 UMITYIhCa CUCTEMBI
4) VYCKOpEHHUIO LEHTPA MaCC CUCTEMBbI

OIIK-1.B.1

Yto npou30MaeT ¢ MOMEHTOM MHEPLUH CBUHILIOBOIO LUJIMHIPA
OTHOCHUTEJIBHO OCH, COBIA/IAIONIEN C €T0 TEOMETPUYECKOU OChIO
CUMMETPUH, €CJIH LWJIUHIP CIUTIOIIUTD B IUCK?

1) He usmenurcs

2) YBeau4urcs

3) Coxpanutcs

4) CtaHeT paBHBIM HYJIIO

OIIK-1.B.1

VYKaxxute BEpHYIO 3allUCh YPABHEHUS TMHAMUKYU BpPaIlaTEIbHOTO
JIBHOKCHHUS.

1) M=J*o

2) e=M/J

3) M=L*@’

4) L =r*p*sina

OIIK-1.3.1

VYkaxute, yeMy paBeH MOMEHT MHEPLIMK TOHKOT0 00py4ya Maccoi m u
paauyca r

1) J=m*?/12
2)J =m*’/2
3)J = m*7/3
4) J=m*"

OIIK-1.3.1

Bri6epute gpaszy, COOTBETCTBYIONTYIO IEPBOMY 3akoH HbroTOHA:

OIIK-1.3.1




«ITepBbiii 3akoH Hpl0TOHA YyTBEPKAACT. ..»

1) ®akr cymecTBOBaHUS aOCONMIOTHOTO JBUKCHHUS

2) CyumecTBOBaHUHE MHEPUHMAIbHBIX CHCTEM OTCUYETA

3) ®akrt cyuecTBOBaHUS HEMHEPIUAIBHBIX CUCTEM OTCUETa
4) ®@akT cyniecTBOBaHUs MPUHIIUI OTHOCUTENILHOCTH ["anumnes

PaccunTaiiTe BeMMUMHY MOIYJIS MAKCUMAJIbHON BEJIMUUHBI YCKOPEHHUS
TOYKH, ABUKEHUE KOTOPOH OMHMCHIBACTCS YpaBHEHHEM X = 3¢0s(2¢ —
/4) cMm

) 12 w/i?
2) 3 wm/c?
3) 7w’
4) 9 m/c?

OIIK-1.V.1

10

Bribepure ¢popmyity, onpeaensionryo BeIuIrHy (pa3oBoil cKopocTH
BOJIHBI

1) v=0%
2) v=k*v
3) v=k*A
4) v=o/k

OIIK-1.3.1

11

PaccuuTaiite, yemy paBHa paboTa KOHCEPBATUBHOU CHJIBI T1O
3aMKHYTOU TpaekTopuu (1o Toukam 1,2,3 u 1)

1) 3aBucuT OT yOBIIM MOTCHIIMATBHONW SHEPTHH

2) IlponopuuoHanbHa NPUPALIEHUI0 KUHETUYECKOW SHEPTUU
3) PaBHa Hy;10

4) 3aBHUCHUT OT CKOPOCTHU JBHIKEHUS.

OIIK-1.3.1

12

KaKa}I n3 Hepe‘{I/ICHGHHLIX (I)I/ISI/I‘-ICCKI/IX BCJIIMYHUH UMCCT paSMepHOCTI:
(kr-M)/c>?

1) MowmeHT cuiibl
2) MowmeHT uHepIu

3) MomeHT umnyibca
4) Cuna

OIIK-1.3.1

13

Korna TanrennuanbHOe YCKOPEHHE PaBHO HYIIIO, @ HOpMaJIbHOE
YCKOpEHUE MOCTOSIHHO, TO TaKOE JIBUYKEHUE HA3bIBACTCA ...

1) PaBHOMEpHBIM KPUBOJIMHEHHBIM

2) PaBHOMEpHBIM IPSIMOJIMHEHHBIM

3) PaBHOYCKOpPEHHBIM MPSMOJIUHENHBIM
4) PaBHOMepHBIM BpallleHHUEM

OIIK-1.3.1

14

Bribepure npaBuibHbIi 0TBET. Kak n3MeHseTcss MOAYJb CKOPOCTH
npu HpﬂMOHHHeﬁHOM JABHXXCHHUH, €CCJIN 3aBUCUMOCTD HpOfII[QHHOI‘O
TEJIOM IyTH OT BPEMEHHM 3a/laHa ypaBHEHUEM: S =4 + 156+ 2

1) VYOwiBaer
2) IlpoxoauT uepe3 MUHUMYM
3) Bospacraer

OIIK-1.B.1




4) Ocraércs MOCTOSTHHBIM

15

Kaxk BpIUHCIISIETCS MOMEHT MHEPLUUHM MaTEPUATILHON TOYKH?

1) J=m*P/3
2) J=m*P/12
3) J=2*m*r/5
4) J= m**

OIIK-1.3.1

16

Kaxk cooTHOCATCSI MOMEHTBI UHEPIUU AUCKA J, M muiuHApa Jy,
KOTOpBIE UMEIOT PaBHBIE MACCHI M PAIMYChI?

1 J=J
2) I> Ty
3) I,>2%],
4y I,> 1,2

OIIK-1.V.1

17

Haiinute oTHOIIEHNE TpOU3BeIeHHBIX padoT (A1/A,), ecnu aBa AUCKa
C paBHBIMHU Maccamu U paguycamu R; u Ry (R; = 2R;) packpyuuBarot
U3 COCTOSIHUS TIOKOSI 1O OJJMHAKOBBIX YTJIOBBIX CKOPOCTEH.

1
2)3
3)4
4)5

OIIK-1.B.1

18

Kaxkoit yuéHblit co3gan crnenralbHy0 TEOPHUI0 OTHOCUTEIILHOCTH
(CTO)?

1) Tanuneit
2) DiHITEHH
3) Jlopeni

4) bop

OIIK-1.3.1

19

Bribepute ypaBHeHHe, OMICHIBAIOIIEE TAPMOHUYECKUE KOJIeOaHUSI.

1) x=0,1tg(2t*+7/6)
2) x =0,1cos(2t+n/6)
3) x = 5ctg(8t*+m/2)
4) x = 0,05arctg(2t>”)

OIIK-1.3.1

20

[Ipoananu3upyiite, Npy KaKOM yCJIOBUHU B CHCTEME, COBEPIIAIONIEH
BBIHY’KJICHHbIE Kosie0aHus, Oy1eT HaOI01aThCsl pe30HAHC (Mg —
coOCTBEHHAs YacTOTa, ® — YaCTOTA BBIHYKIAIOMICH CHJIIBI)?

1) @>>awm
2) ®>wmg
3) o=
4) o <<o

OIIK-1.3.1

21

Bribepute, kakas ¢puznyeckas BeIMUYMHA U3MEHSAETCS O]
BO3/ICIICTBHEM CUJIBI HA TEJIO COTJIAaCHO BTOpOMY 3akoHY HbloTOHA.

1) Monsaphuas macca
2) Ckopocthb
3) Macca

OIIK-1.3.1




4) MoOMEHT UHepIun

22

Bri6epure, B Kakoi cucTeMe TeJ MOJHBI MOMEHT UMITYJIbCa OCTACTCS
IIOCTOSAHHBIM.

1) 3amkHyTOI

2) HeszamkHYyTOH, I1e¢ CyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYJIIO
3) HesamkHyTO, rIe CyMMa MOMEHTOB BHEIIIHUX CHJI TIOCTOSIHHA

4) HeszamknyTOMI

OIIK-1.3.1

23

VYkaxwure, paboTa Kakoi U3 MEPEUNCICHHBIX CUJI paBHA HYJIIO IPU
3aMKHYTOH TPaeKTOPUU IBUKEHHUS Tela.

1) Bszkoro tpenus

2) Cwuiibl TpeHHS Ka4eHUS

3) Tsarorenus

4) Cunsl TpeHUS CKOJIbKEHUS

OIIK-1.3.1

24

YeMy paBHa BEeIMYMHA YCKOPEHUSI CBOOOJHOIO Na/IeHHsI g Ha BBICOTE
HaJ IOBEPXHOCTHIO 3eMJIM, paBHOU paauycy 3emau? Benuuuny g
BOJIM3H TIOBEPXHOCTH 3eMJTH IPHHATH PaBHOIT 9.8 M/c”.

1) 3.94 m/c?
2) 9.88 m/c?
3) 2.45wm/c’
4) 19.62 m/c?

OIIK-1.V.1

25

[Ipoananu3upyiiTe, KaKk U3MEHUTCS TIEPUO KoJeOaHuit
MaTEeMaTU4YeCKOr0 MAsITHUKA, €CIIH JJIMHY €r0 MOJIBECA YBEIUYUTH B 9
pas, a Maccy rpysa — yBeJIM4MThb B 4 pasa.

1) ¥YBeinuurcs B 3 pa3a
2) VYBenuuutcs B 4 paza

3) YwmenbmuTcs B 2 pasza
4) VYwmenbmuTcs B 4 pa3za

OIIK-1.V.1

26

O1eHUTE ICKTPOEMKOCTh ITOCKOTO BO3IYIIHOTO KOHJIEHCATOPa, €CITH
pacCTOsIHHE MKy ero 0OKJIaJIKaMH YBEJIIMYUTH B 9 pa3, a 001acTh
MEXIYy OOKIaAKaMU 3aJIUTh TUCTUUTUPOBAHHON BoAoM (€ = 81).

1) Ywmenpmurcs B 4 pa3
2) VYBenuuutcd B 4 paza
3) YBeauuurcs B 9 pa3
4) VYBenuuutcs B 12 pa3

OIIK-1.B.1

27

HazoBute BemecTBa, KOTOPHIE MPU OOBIYHBIX YCIOBUSAX MPAKTUYECKU
HE IIPOBOJSAT IEKTPUIECKUN TOK.

1) IIpoBonnuku

2) IlomynpoBomHHUKH
3) IInatuna

4) JIM3JIEKTPUKHU

OIIK-1.3.1

28

Kax HaIrpaBJICHBI CUJIOBBIC JIMHUH HAIIPSXKCHHOCTHU
QJICKTPOCTATUYCCKOT'O ITOJIA, CO3JAaHHOI'O TOYCUYHBIM OTPUL[ATCIIBHBIM

OIIK-1.3.1




3apsiiom?

1) 3akpyudnBarOTCs BOKpYT 3apsia

2) K3apsany

3) 3akpyuduBarOTCs BOKPYT 3apsja I10 YaCOBOW CTPEIIKE

4) 3axkpy4MBarOTCs BOKPYT 3apsija MPOTUB YAaCOBON CTPEIKU

29

Mo:xeT i yacTUIla UMETh 3apsJl, BEIMYHHA KOTOporo B 1.5 paza
OoJIbIIIE 3TIEMEHTapHOTO 3apsiia’?

1) Moxer

2) Her, He MoxeT

3) Moxer, HO TOJBKO €CJIU 3apsijl OTPUIATEIbHbBIN
4) MoXKeT, HO TOJBKO €CJIM 3aps]l MOJ0KUTEIbHBIN

OIIK-1.3.1

30

UeMy paBeH MOTEHIMAT MIEKTPUUECKOTO MOJIs?

1) IloTeHumanbHON SHEPIHsl €AUHUYHOTO MOJOKUTEIBHOTO 3apsaaa
WM OTHOUICHUIO ITOTEHIUAIbHOU JHEPIUH K 3aps Ly

2) Pabore cui1 moJsisi mo nepeMenieHuI0 eIHHUIHOT O
MOJIOKMTEIBHOI0 3apsAa U3 JAHHOM TOYKH 0/ B
0eCKOHEYHOCTh

3) Cune, geiicTByroLIEN Ha 3aps/, IOMEIICHHBIN B ITaHHYIO TOUKY
0JIA

4) Kunetnueckoil sHEpruy MPOOHOTO TOUEYHOTO EAMHUYHOTO 3apsiia
B JIaHHOM TOYKE IOJIA

OIIK-1.3.1

31

Hanumure popmyny 3akona Oma B tuddepenmansHoi popme.

1) R=U/I
2) R=Q/FAt
3) j=c'E
4y R=P/I

OIIK-1.3.1

32

Haiinue npaBuiibHOE Ha3BaHUE JIJIsi BEKTOPHON CHUIIOBOM
XapaKTEPUCTUKH JIEKTPOCTATUUECKOTO TTOJISI.

1) Ilorenmman

2) HanpskeHHOCTH
3) Unnpyknus

4) 3apsn

OIIK-1.3.1

33

OLIGHI/ITG, KaK UBMCHUTCA CHJIA 3JICKTPOCTATUYCCKOI'O
BSaHMOHeﬁCTBHH ABYX TOYCYHBIX 3apsAa0B, CCJIM OJUH U3 HUX

YMEHBIIUTH B 4 pa3a, a pacCTOSIHUE MEXy HUIMH YMEHBIINUTH B 2 pa3a.

1) VYmenbmutcs B 8 pa3
2) YwmenbwuTcs B 2 pasza
3) VYwmenbmutcs B 16 pas
4) He uzmeHurtcs

OIIK-1.B.1

34

Onenute, Kak 3aBUCUT JIEKTPUUECKAsl TPOBOJUMOCTh TPOBOJAHHUKA OT
MPUIIOKEHHOM K HEMY pa3HOCTH MOTEHIHAIOB.

OIIK-1.B.1




1) IIpssMo nmponopuroHaIbHO

2) IlponopuuoHaIbHO CTENEHU OT Pa3HOCTH MOTEHIMAIOB
3) IlponopuuoHanIbHO KBagpary

4) He 3aBucur

35

VYxkaxure GU3NUYECKYIO BEIMUUHY, KOTOPas UMEET Ty K€ eAUHUILY
U3MEPEHHUS], UTO U HANPSKEHUE.

1) HanpsxeHHOCTB
2) IlpoBomumocTb
3) 24AC

4) ComnpoTHuBJICHUE

OIIK-1.3.1

Cemectp 2

36

Kak Ha3pIBaeTcst BeIMUMHA HANPSHKEHHOCTH T10JIS, €CITH
HaMarHMYEHHOCTH (peppoMarHeTuka oOpamaercs B HyJlb U
HAaIpsDKEHHOCTS T10JIS1 HalpaBJIeHa MPOTHBOIIOJIOKHO TIOJTIO,
BBI3BABIIEMY HAMarHWYUBaHHE?

1) T'ucrepesuncom

2) Ko3puutuBHOM cHIOM
3) Tonspuzarueit

4) MarauToABMXKYIIEH CUITON

OIIK-1.3.1

37

OueHure, 10 KaKOW TPAECKTOPHH OYAET IBUTaThCS B MATHUTHOM I10JI€
YacTUIIa, JIETSIIAs ¢ TOCTOSHHOW CKOPOCTBIO BAOJIb JIMHUI MarHUTHOU
UHAYKIUU?

1) OxpyxHOCTBH
2) Ipsimasn
3) Osanoun
4) Dnnurnc

OIIK-1.V.1

38

B kakux enuHUIAX U3MEPSETCS HAMPSKEHHOCTD IIEKTPUIECKOTO
moJst?

1) A/m
2) B/m
3) Kn
4) Tn

OIIK-1.3.1

39

Y cTaHOBUTE COOTBETCTBUE MEXKIY MAaTepUaIOM IIPOBOAHUKA U €r0
JNEKTPOIPOBOAHOCTBIO:

Matepuain DneKkTponpoBoHOCTH (G, 1/(OM-cm)
A) Metamn 1)>10"-10"°

b) [TomynmpoBotHUK 2) 107" -10°

B) JuoIeKTpuK 3) 10* - 10°

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

OIIK-1.3.1

40

Onenute, Kak COOTHOCSATCS YIUIBI TAJICHUS 0. U OTPAXKEHUS ( CBETA?

) a>>¢
2) a>o

OIIK-1.3.1




3) a=9¢
4 o<¢

41

[Ipoananuzupyiite, ueMy paBeH aOCOIOTHBIN MOKA3aTeNb
IPEJTOMJIEHUS CPEIBI C AUDIEKTPUUECKON IPOHUIIAEMOCTBIO € = 16 1
MarHUTHOM NMPOHMIIAEMOCTBIO L = 1.

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

4) 1/16

OIIK-1.B.1

42

VYkaxuTe siBJICHUE, KOTOPOEe UMEHYyeTCsl HHTepdepeHiueii BoiH?

1) OrubaHue BOJTHAMH MPETSITCTBUN

2) Hauno:xkeHue aApyr Ha Apyra BOJIH, HAYIIMX OT KOTepPEeHTHBIX
HCTOYHUKOB

3) OTKJIOHEHHE BOJIH OT MEPBOHAYAIIBHOTO HAMPABJICHUS
pacnpoCTpaHeHus IPU NIEPEXO0/IE U3 OJHOM Cpeabl B APYTYIO

4) 3aBUCHMOCTb ()a30BOI CKOPOCTHU OT JJIMHBI BOJHBI

OIIK-1.3.1

43

[Ipoananu3upyiite, KakuM IOJKEH OBITH YTOJI Ta/IeHHUs] CBETOBOTO
Jy4a, 94TOOBI OTPa’KEHHBIN JIyd COCTABIISLI € Majaroumm yroi 40°.

1) 25°
2) 55°
3) 20°
4) 45°

OIIK-1.B.1

44

O1ieHUTE ONTUYECKYIO JUIMHY IYTH L U3 OHOW TOYKH B APYTYIO, €CIIU
paccTosiHUE MEX]y IBYMsI TOUKaMU MTPO3PaYHON AUAIEKTPUUECKOMN
cpensl S = 4 m. [TokazaTens npenomienus cpenbl n = 1.5. Ontudeckas
JUTMHA MyTH L U3 0OHOM TOYKH B APYTyIO COCTABUT. ..

1) 5m
2) 6m
3) Tm
4) 11m

OIIK-1.B.1

45

J1st 0OBSICHEHUS KaKOTO SIBJICHUSI MOXKET OBITh MCITOJIb30BAH MPUHLIUT
I'tolirenca-Openens?

1) KorepentHoCTh

2) Judpaxuus

3) Tlonspuzauus

4) KopmyckynsipHO-BOJTHOBOU Jyanun3m

OIIK-1.3.1

46

[Ipoananu3upyiite, 4emMy paBeH MEPUOJ] PEIIETKH, KOT1a
nudpakionHas pemietka coaepkut 200 mTpuxoB Ha MUJUTUMETP.

1) 100 mxm
2) 500 mxm
3) 200 mxm
4) 5 MkMm

OIIK-1.B.1




47 [Ipoananu3upyiiTe ”HTEHCUBHOCTH CBETA IPU MHTEp(EpeHINN OIIK-1.V.1
OJIMHAKOBBIX BOJIH C UHTEHCUBHOCTBIO / OT KOT€PEHTHBIX HCTOYHHKOB
B TOYKE, B KOTOPO# pa3zHocTh ¢a3 paBHa 2*7*N (N=0, 1,2, ...)?
1) 4*1
2) 3*]
3) 1
4) 0
48 UTO 13 MepeynciIeHHOTO SBJSETCS OCOOCHHOCTHIO CHIIOBBIX JIMHUN OIIK-1.3.1
MarHUTHOTO 10JIsA?
1) CuiioBble JMHMHM MATHUTHOTIO 110JIS1 BCEIr/Ia 3AMKHYThIe
2) MarnuTHbIe CUIIOBbIE TUHUY HAYMHAIOTCS HA MATHUTHBIX U
3aKaHYMBAIOTCS Ha AJIEKTPUUECKUX 3apsaax
3) MarnutHbsle CUJIOBBIEC TMHUHM HAYMHAIOTCS U 3aKaHUKMBAIOTCSI Ha
MarHUTHBIX 3apsaax
4) MarHuTHble CUIOBbIC IMHUU HAUWHAIOTCA U 3aKAHYUBAIOTCS Ha
IMEKTPUUYECKUX 3apsiax
49 Cremnaiite BBIBOJI, KaKOM TeOMeTpruiecKkoi (purypoit MoxKHO onucarthb OIIK-1.B.1
TPAaEKTOPUIO ABIKEHHS 3apsKEHHON YaCTHIIBI, IBUTAIOLICHCS IO
HEeKOTOPBIM yriioM (0° < o < 90°) K TUHUSIM MarHUTHOW WHYKITHH.
1) OxpyXHOCTB
2) Ilapabona
3) T'umep6omna
4) Cnupauab
50 Ouenute crenens noaspusanuu P cBera, eciiu CBET NPEACTABIISAET OIIK-1.B.1
co00i1 cMech €CTECTBEHHOT'O CBETA C MJIOCKOIOISIPU30BaHHBIM.
WHTeHCHBHOCTD TOJISIPU30BAHHOTO CBETA B JIy4Ye paBHA
MHTEHCUBHOCTU €CTECTBEHHOT'O CBETA.
1) 25%
2) 35%
3) 50%
4) 75%
51 PaccumnTaiiTe mokaszaTesb MpeIOMIICHUS BEIIECTBA, €CIIU CKOPOCTh OIIK-1.VY.1
CBeTa MpU NEepexo/ie Jiydya U3 BO3JlyXa B HEKOTOPOE BELIECTBO
ymeHnbmiach Ha 20%.
1) 1.2
2) 1.25
3) 0.2
4) 2.2
52 Paccunraiite yron Mexxay ONTHYECKUMU OCSIMU TIOJIIpU3aTOpa U OIIK-1.V.1

aHasm3atopa. [Ipy npoxokaeHNHU CKPELEHHBIX NOJsIpU3aTopa u
aHaJIM3aTOpa MHTEHCUBHOCTh CBETA YMEHBIIMIACH B 4 pa3a.

1) 60°
2) 45°




3) 30°
4) 90°

53

[IpoananusupyiiTe, KaKk U3MEHUTCS BEJIMYMHA MAarHUTHOW HHAYKIUN
Ha OCHU JJIMHHOT'O COJIEHOM/IA, €CJIM TOK B HEM YBEJIMUUTSH B 4 pasa, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINTH B 2 paza?

1) YBesuuurcs B 2 pasza
2) VYBenuuutcs B 9 pas

3) VYwmenbmutcs B 9 pa3
4) Ywmenpmurcs B 3 paza

OIIK-1.B.1

54

YKEDKI/ITC, KaKoe TeJIO ABJIAETCS a0COIIOTHO YCPHBIM TCJIOM.

1) Ilorsomaer Bce majaoiiee Ha Hero U3Jy4yeHue
2) Ortpakaer Bce MaaaroIiee Ha HeTO U3JTyYCHHE

3) Hsznydaer B peHTI€HOBCKOM JHana3oHe

4) W3my4aeT B BUAUMOM JHAra30He

OIIK-1.3.1

55

Y KaKoro u3 Ten oTpakaTebHask CIOCOOHOCTH OJIM3Ka K HYIIO?

1) IIpo3paunoro
2) 3epKajabHOTO
3) MaroBoro

4) YepHuoro

OIIK-1.3.1

56

Onenure, BO CKOJIBKO pa3 yBEJINYUIIACh YHEPreTUUECKask CBETUMOCTh
abcomoTHO YepHoro Tena npu ero Harpesanuu ¢ T = 1000 K no T, =
3000 K.

1) B 72 paza
2) B 81 pa3
3) B 88 pa3
4) B 64 paza

OIIK-1.B.1

57

Bri6epure, kakas popmyna Hanboee TOYHO OMUCHIBAET
CHEKTPAILHYIO TUNIOTHOCTh YHEPTe€TUYECKON CBETUMOCTH a0COIOTHO
YEepHOTO Tela.

1) ®opmyna Oepmu-/upaka
2) ®opmyna boze-OiiHmiTeliHa
3) ®opmyaa Ilnanka

4) ®opmyia Panes-JxuHca

OIIK-1.3.1

58

Kakoe nznydenue sBIseTCs paBHOBECHBIM ?

1) Ansda-, 6eTa-, raMMa-u3TyICHHS

2) TemyioBOE U3JIyUYeHHE

3) JlazepHoe u3ayueHHE B BUIMMOM U MH(PPAKpPACHOM JauaIia3oHax
4) TopMO3HOE PEHTTEHOBCKOE U3JIyUEHHE

OIIK-1.3.1

59

YKaXuTe 3aKOH, KOTOPBIH OMpeIeNseT MOJI0KEHIHEe MaKCUMYyMa
U3ITy4aTeNIbHON CITOCOOHOCTH a0COTIOTHO YEPHOTO MPH 3aJaHHOU
a0COMIOTHOU TeMIepaType.

1) 3akon Credana-bonpumana
2) IlepBbiii 3akoH Buna

OIIK-1.3.1




3) 3akon Kupxroda
4) 3akon Maimoca

60

Ykaxute GopMyy, OMPEIeIIIONIYI0 JHEPTHIO CBETOBOTO KBAaHTA!

1) E=(m*c?)2

2) E=h*c

3) E=h*A

4) E=h*v=h*\/c

OIIK-1.3.1

61

[IpoananusupyiiTe, Kak U3MEHSIETCS CHJIa TOKA HACBILIECHUS IPU
doToaddekTe B ciiydae yMEHBIIICHHUS] CBETOBOTO MOTOKA 13 1al0IIETO
CBETA MOCTOSIHHOM JITTUHBI BOJHBI.

1) YMenbmaercst

2) CHavasia yMEHBIIIAETCs, 3aTeM YBEITUINBACTCS

3) CHavana yBeIMYMBAETCSI, 3aTEM YMEHBILIAETCS

4) CHayaya OCTaeTcsi MOCTOSIHHOM, & 3aTeM YMEHbIIIAeTCS

OIIK-1.B.1
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[Ipoananusupyiire, 4T0 NIPOU3ONAECT C KHHETUYECKON SHEPrUue
(OTOZEKTPOHOB, €CIIH, HE MEHSISl YAaCTOTHI MaJalOIEro CBETa,
YBEJIMYUTH €70 MHTEHCUBHOCTH B 2 pasa.

1) Ymensinres B 2 pasa
2) YBenmuuutcs B 4 pasza
3) He usmenurcst

4) YBenmuuutcs B 2 pasza

OIIK-1.B.1

63

Onenure BeMMUMHY KpacHOH rpanuilsl porodddexra (B reprax) amis
KaToJ1a, M3rOTOBJICHHOTO U3 BoJib(ppama Tommuuoi 2 mm. Katon
HOKPBIT ciioeM okcuna 6apus. PaboTa BbIxo/1a 3JIEKTPOHOB C
IOBEPXHOCTH Katoza pasHa 2 3B. ITocrosuuas [Ianka — h = 6.6%107*
Jlx*c. 3apsi snekrpona —e = 1.6%10™° K.

1) 3.2%10" I'n
2) 4.8%10"° 'y
3)4.8%10" Ty
4)4.8%10"° 'y

OIIK-1.B.1
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KakuMm 00pa3om 3aBUCHT pabOTa BBIXO/Ia DIIEKTPOHA C TIOBEPXHOCTH
KaToJ1a M3 KaJIMUs OT YaCTOTHI TTaJal0IIero cBera’?

1) IIpssMo mponopHMOHAIBHO YaCTOTE

2) IlponopuuoHaIbHO YCKOPSIOLIEMY HAIIPSHKEHUIO
3) IlponopuuoHanbHO KBaapaTy 4acTOTHI

4) He 3aBHCHT OT 4aCTOTBI

OIIK-1.3.1
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[Tpoananuzupyiite, Oynet nu HabmomaTbest porodrddext, ecnu
IUTACTHHKY U3 JIaHTaHa 00JIy4aTh CBETOM C JUTMHOM BOIHBI 600 HM?
PaboTa BeIxoza s7eKkTpoHa U3 JaHTaHa paBHa 3.3 3B.

1) ®orosddext Bo3MOKEH, €CIIU KaTO HArpeTh 0 TeMIeparypsl 347
K

2) He Oyner

3) ®oto3(hdHeKT BO3MOKEH, €CIH TOTOTHUTEIHHO MPUIOKHUTH K
IUIACTUHKE YCKOPSIOUIYIO Pa3HOCTh MOTEHIIMAIOB BEIMYNHON HE

OIIK-1.B.1




Mmenee 1 B
4) ®oro3ddeKT BO3MOKEH C BEPOATHOCTHIO p = 0.5

66

Cnenaiite BBIBOJ] O BEIMYMHE MUHUMAJIBHOTO OOPATHOTO HANPSKEHHUS,
IpY KOTOPOM IOJIHOCTBIO TpeKpamaercs (OTOTOK. Y CIIOBHE: SHEPTUS

dboToHOB paBHa 6.5 3B, a porokaroa U3roToBIEH U3 TUTHUS, paboTa
BBIX0J1a KOTOPOTO cocTaBisieT 2.5 3B.

1)4B
2)9B

3)6.5B
4)2.5B

OIIK-1.B.1
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OueHure, BO CKOJIBKO pa3 AaBJICHHUE CBETA, Ma/1al0IIeT0
NEPIEHIUKYISIPHO WCAIbHO 3€pKaTbHON MOBEPXHOCTH, OOJIbIIE
JABJICHUSI CBETA, MAJJAIOIIET0 MEePIEHIUKYIISIPHO UIeaTbHO YEPHOM
MOBEPXHOCTH.

1)2
2)1
3) 1.5
4)3

OIIK-1.B.1
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Onenute, OT KaKUX BEJIMYMH 3aBUCHUT CHJIa CBETOBOTO JIABJICHHUS C
KBAaHTOBOW TOYKH 3pCHHUS:

A) Yucna (OoTOHOB B CBETOBOM ITyUKE;

B) Onepruu otona;

B) Koaddummenra orparkeHns moBepxXHOCTH.

OTBeT:
1)A,B
2)A,b,B
3)b,B
4) A, b

OIIK-1.V.1
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[Ipoananu3upyiiTe, B KAKUX 00JIACTSAX CIIEKTPa dIEKTPOMATHUTHBIX
BOJIH BO3MOHO HaOmoenne s dexra Komnrona.

1) Buaumbrii muamna3on

2) Paguoamnamnason

3) TepareprioBslii 1uama3zoH

4) PeHTreHOBCKMI THANA30H U TAaMMAa-U3J1yUYeHue

OIIK-1.V.1

70

Kakum o0pa3oM umiynbc pOTOHA CBS3aH C JUIMHOW BOJTHBI?

1) Wmiynbc mpsMo IPOTOPIIMOHANICH ITTHHE BOJTHBI
2) Hmnynbc npsiMo MpONOPLHOHATEeH KBaApaTy AJIMHBI BOJTHBI
3) Hmnysbc 00paTHO NMPONOPUMOHAJIEH JJIHHE BOJIHbI

4) HWmnynbsc npsMo NpONOPIUOHANIEH KOPHIO KBaIPAaTHOMY OT JJTMHBI

BOJIHBI

OIIK-1.3.1
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B kakoii 065acTu criekTpa 3JIeKTPOMArHUTHOTO U3ITyYeHHUS UMITYIIbC
(oTOHA MMEEeT MUHUMAJIbHOE 3HaUeHHE?

1) UudpaxpacHoe nzmydeHue
2) TeparepLoBo€ U3JIy4€HUE
3) PentrenoBckoe n3nydeHue

OIIK-1.3.1




4) Paguonsiyyenue

72

[Ipoananusupyiite, KaKoe U3 NPUBEICHHBIX BbICKA3bIBAHUN
MIPOTUBOPEYUT KBAHTOBOW TEOPHUH CBETA:

1) UHTeHCMBHOCTb CBeTA He 3ABUCHUT OT IJIOTHOCTH MOTOKA
(poToHOB U MX IHEprUU

2) CBeT MOXKET U3Iy4aThCsl M PaCIPOCTPAHATHCS TOJIBKO OT/IEIbHBIMU
nopuusiMu — KBaHTaMH

3) Kaxxmomy 13 KBAaHTOBBIX COCTOSIHUM, B KOTOPOM HAaXOJUTCS
aTOMHAas CUCTEMA, COOTBETCTBYET OIIPEACICHHBIN YPOBEHb JHEPTUU
4) 114 yacTuilbl HE MOTYT OBITH OJJHOBPEMEHHO TOUHO U3MEPEHBI
KOOPJAWHATHI U UMITYJIBC

OIIK-1.B.1
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VYKaxuTe, B UeM 3aKJII0YaeTCs CMBICII IIEpBOro nocryJiara bopa.

1) YTBepxkaeHHe 0 CylIeCTBOBAHUM CTALIMOHAPHBIX COCTOSIHUI, B
KOTOPBIX 2TOM He M3JIy4aeT U He NMOIJIOIIAeT JHePIruu

2) Pa3HoCTb dHEpruil AByX CTallMOHAPHBIX COCTOSIHUI paBHA YHEPIUU
M3JTy4aeMOr0 MM MOIJIOIIAaEMOr0 KBaHTa CBETA

3) B aTome 37eKTpOHBI IBUKYTCS 10 OpOUTaM, OJIM3KUM K KPYTOBBIM

4) ATOM COCTOUT U3 MOJIOKUTEIBLHO 3aPSHKEHHOTO Sapa U
OTPHULATEIIBHO 3aPSKEHHBIX DJIEKTPOHOB

OIIK-1.3.1
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Bribepure, kakoe U3 IPUBEACHHBIX HMKE BHICKA3bIBAHUIN MPABUIIBHO
OIHCBIBAET CIIOCOOHOCTh ATOMOB K M3JIy4€HHIO U MOIJIOIIEHUIO
DHEPTUH: «ATOMBI MOTYT ...».

1) lTornomars 1 U3,1y4aTh JUIIL HEKOTOPBIA THCKPETHLIN Ha00p
3HAYeHNH IJHePIruu

2) M3ny4ath ¥ MOTJIOMIATH JIFOOYIO MOPIHIO SHEPTHH

3) Uzny4ats 1100 TUCKPETHBIN HAOOp 3HAYCHHUI YHEPTHH, JINOO
TH00YIO TTOPIIUIO SHEPTUU

4) V3nyyats 1100yI0 TOPIHIO SHEPTHH, a TIOTJIOMATh JTUIITh
HEKOTOPBIN

OIIK-1.3.1
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yKa)KI/ITe, K KaKOMY JUAIlla30HY U3JTYUYCHUS OTHOCATCA NCPCXOAbI U3
cepuu banpmepa B arome Bogopona?

1) TemnoBoe uznydeHue

2) PeHTreHoBCKOE M3IIy4eHHE
3) T'amma-usnydenue

4) Buaumpblii cBeT

OIIK-1.3.1
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[Ipoananu3upyiite, Kak U3MEHWIACh YHEPTHS aTOMa BOJOPO/Ia MPU
M3Ty4eHUH UM (QOTOHA C JUIMHOI BOIHEI A = 4.86%107 M?

1) VYBenuuwmiach Ha 4.86 5B
2) YMmeHblnmJjach Ha 2.55 3B
3) VYwmenbmmunace Ha 4.86 5B
4) VYpemuuunach Ha 9.72 5B

OIIK-1.V.1
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OrneHuTe pa3HOCTh YHEPTUIl OCHOBHOTO U BO30Y>KICHHOTO COCTOSIHUS
(B »B). [laHO: 37IEKTPOH B aTOME Ieperies U3 BO30YKICHHOTO
COCTOSIHMSI B OCHOBHOE, U IIPU TaHHOM II€pEX0/1€ IIPOU3OLILIIO
u3Iy4eHue GOToHa C JUIMHOM BOJHBI 650 HM.

OIIK-1.B.1




1) 0,4 5B

2) 1,93B
3) 1,25B
4) 2,25B
78 VYkaxure, B UéM 3aKiIrouaeTcs runoresa ae bpouns. OIIK-1.3.1
1) JIroOble MUKPOYACTHIBI HAPSAY C KOPNYCKYJISAPHBIMHU
00J121a10T BOJITHOBBIMH CBOMCTBAMH
2) AToM He MOXeET coJepaTh 0ojiee ABYX NEKTPOHOB, HAXOIAIIUXCS
B OJJMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSX, ONPEIEIIIEMbIX HA00POM
YeThIpeX KBAHTOBBIX YHCEI
3) On1HOBpEMEHHO HEBO3MOXKHO C BHICOKOM TOUYHOCTHIO 3a7aTh
KOOPJAMHATBI U UMITYJIbC MUKPOYACTHUIIBI
4) DHeprust UCITYCKAEeTCs U MOIJIOIAETCs HE HENIPEPHIBHO, a
OTJeJIbHBIMU KBaHTaMH
79 Bri6epurte yTBepxKacHNE, HAOOJIEE MPABIIIBHO COOTBETCTBYIOIIECE OIIK-1.3.1
rurnorese ae bpons:
1) MukpouyacTuubl MOTyT NPOSIBJASTH BOJTHOBBIE CBOIiCTBA
2) DneKTpOMarHUTHBIE BOJHBI UMEIOT CBOMCTBA YACTHIL
3) V kaxxnoi 4acTULIBI CYIIECTBYET aHTUYACTHIIA
4) Snapo aToMa COCTOMT U3 KBapKOB
80 Paccuuraiite myinny BosHb! e bpoitnd st anextpona, newxkymerocs | OIIK-1.Y.1
€O CKOpOCTHIO 3.6 KM/c. Macca anextpona m,=9,1*107'kr, 3apsi
snekTpona q. = —1,6%107"° K.
1) 1.6 Mkm
2) 2.6m
3) 201 um
4) 3.6 MKM
81 YKaXuTe KOJIMYECTBO 3HAYECHUN, KOTOPBIE MOKET IPUHUMATD OIIK-1.3.1
MarHUTHOE KBAaHTOBOE YHMCJIO M IIPU JAHHOM 3Ha4Y€HUU OPOUTAIEHOTO
KBAaHTOBOT'O 4ucna /[?
1)2/+1
2)31+1
3)[-1;
4)1
82 VYKaxuTe, 4TO ONPENEIIAeT ITTaBHOE KBAHTOBOE YHCIIO N? OIIK-1.3.1
1) DHepreTuyecKkue ypoBHH 3JIEKTPOHA B aTOMe
2) BenmnurHy MOMEHTa UMITYJIbCA JICKTPOHA B aTOME
3) IIpoekunto OpOUTATBHOTO MOMEHTA UMITYJIbCA SJIEKTPOHA Ha
3aJJaHHOE HalpaBJICHHUE
4) BennurHy MOMEHTa UMITYJIbCa 3JIEKTPOHA B 33 JaHHOM
HalpaBIeHUU
83 VYKaxkuTe, 4TO ONPENEIeT MAarHUTHOE KBAHTOBOE YHUCIIO M? OIIK-1.3.1

1) OpbuTanbHbIi MEXaHUYECKU MOMEHT JIEKTPOHA B aTOME




2) DHEPruIo CTaIMOHAPHOTO COCTOSHUS SJIEKTPOHA B aTOME
3) BeinunHy MOMEHTa MMITYJIbCA 3JIEKTPOHA B 32JaHHOM
HaIlpaBJICHUHU

4) DHepreTHyeCcKnue ypOBHH JIEKTPOHA B aTOME

84

B uects koro Ha3zBaH 3(pQeKT paciierieHus: ypoBHEH IHEPTUU aToMa
BO BHEIIHEM DJIEKTPUIECKOM I10JIe?

1) DitHireitna u e Xaaca
2) Hltapka

3) OrTuHrCrayzeHna

4) AaponoBa-boma

OIIK-1.3.1
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Kak Ha3pIBaroT JIMHHUHU B CIICKTPC KOM6I/IHaI_II/IOHHOFO paccedaHusd C
qaCcToTaMH, MCHBIIIMMH 4aCTOTHI ITaJaroIero ceera?

1) OpanXeBbIMU CITyTHHKAMHU

2) AHTUCTOKCOBBIMH CITyTHUKaMU

3) CTOKCOBBIMM CIYTHUKAMH

4) AHTarOHUCTUYECKMMHU CITYTHUKAMU

OIIK-1.3.1
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[MosicuuTe pusruecKuii cMbICT BOIHOBON (YHKIIUU.

1) BonHoBast pyHKIIUS MPOMOPIIMOHATBHA SHEPTUU YACTULIBI

2) IlpousBeneHue BOJTHOBOH GyHKIIMH HA KOMILJICEKCHO-
CONPSIZKEHHOE BbIpaKeHUe PABHO NJIOTHOCTH BePOSTHOCTH
00HapY:KeHUS YACTHLbI.

3) BonnoBas ¢pyHKIHS 0OpaTHO MPOMOPIIMOHATBHA ITTUHE BOTHBI 1€
bpoiins

4) BomHoBas QyHKITUS IPEACTABISIET COOOM KHHEMAaTUYECKHI 3aKOH
JBIDKEHUSI MUKPOYACTHUIIBI X = X(t) B HEsIBHOU (hopme.

OIIK-1.3.1
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Bri6epute BepHYI0 GOPMYITHPOBKY COOTHOIIICHUS
HeonpeneneHHocTel [ eizendepra:

1) AE*At>h
2) Az*At>h
3) Ap*Am>h
4) Ay*At>h

OIIK-1.3.1
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YKa)KI/ITe, KaKH€ 4aCTHUIbI SABJIAOTCA q)epMI/IOHaMI/II

1) Dnexkrpuyecku 3apsHKCHHBIC YACTHITBI.

2) DneKTpUYeCcKH HEeUTpabHbIC YaCTHUIIBI.

3) Bce yacTuupbl ¢ MOyl EJIbIM CIMHOM.

4) DaeKTpUUYecKU 3apsKEHHbBIE YACTHUIIBI C IEJIBIM CIIUHOM.

OIIK-1.3.1
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Kak Ha3pIBaeTcs TBEpIOE TENO, y KOTOPOTO BaJICHTHAs 30HA
MOJIHOCTHIO 3aI0JIHEHA, 30HA POBOIUMOCTH — MOJIHOCTHIO CBOOOIHA,
a IMPUHA 3alIPEIICHHON 30HbI BEJIMKA M0 CPABHEHUIO C YHEPrUEH
TEIJIOBOTO IBWKECHUA?

1) IIpoBoaHuk
2) Jlu3JIeKTpUK
3) IlonmynpoBoaHMK

OIIK-1.3.1




4) IlpumMecHBbIH NOTYIPOBOAHUK

90

Kakyro pazmepHocTh umeet nocrosHHas [1nanka B cucreme CHU?

1) dxsc
2) Jlx/c
3) Hx/m
4) JIx/>B

OIIK-1.3.1
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OueHuTe, KaKOM CMBICI UMEET COOTHOILICHUE HEONPEAEIEHHOCTEN
['eit3enOepra y1st JHEPTUU YaCTHUIIBI 1 BPEMEHHU MPEOBIBAHUS €€ B
COCTOSTHUM C TaHHOM dHEpruei’?

1) DHeprus mpsMo MPONOPIMOHATIBFHA BPEMEHU

2) Dueprusi 00paTHO MPOMOPIIMOHATIFHA BPEMEHHU

3) Dneprus v BpeMs MOTYT OBITh U3MEPEHBI OTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTBIO

4) Yem 0oJiblIe HeONPEAEJIEHHOCTh JHEPTUH, TEM MEHbIIIEe
HeoMNpeaeJIeHHOCTh BpeMeHH!

OIIK-1.B.1
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Kak Ha3pIBaeTCS COCTOSIHUE 9JICKTPOHA B aTOMC, COOTBCTCTBYIOIIICC
MHWHUMAJIbHOMY BO3MO>KHOMY 3HAUCHUIO CT'O Z-)HepI‘I/II/I?

1) Bo30yxneHHOE COCTOSIHUE
2) MeracTtabUIbHOE COCTOSIHUE
3) OcHOBHOE COCTOSIHHE

4) BasieHTHOE COCTOSIHHE

OIIK-1.3.1

93

B uem 3axmrouaeTcst TyHHENIbHBINA A PeKrT?

1) B BomHOBOM XapakTepe JBUKEHUS MHUKPOYACTHUIIBI B
NePUOANYECKOM MOTEHIHAIe

2) B xopmycKyJIsspHOM MOBEACHUH 3JIEKTPOMArHUTHOTO U3TYyYECHUS
IIPU MPOXOKJICHUH €T0 Yepe3 y3Koe OTBEPCTHE

3) B HaxoXIeHUM YacCTHIIBI CPa3y B HECKOJIBKUX TOYKAX
MIPOCTPAHCTBA OJTHOBPEMEHHO

4) B npoxo:kaeHuHd MUKPOYACTUIIBI Yepe3 MOTEeHIHAIbLHbII
O0apbep, KOI/1a JHePrus YacTHLbI MeHbIIe BbICOTHI 3TOT0
O0apbepa

OIIK-1.3.1
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Kaxue noaBuxHble 4acTUIBI UM KBa3UUYACTHUIIBI SIBIISIFOTCS
HOCHUTEJISIMU 3apsiia B OJYIPOBOJHUKAX ?

1) OnexTpoHsl

2) IlpotoHnsl

3) DJIeKTPOHBI H ABIPKH
4) Honbl

OIIK-1.3.1

Bonpocs! 115 pOBEpKH OCTaTOYHBIX 3HAHUN

95

Hpoqumaﬁme mekcm, 6bz6epume npaeuﬂbnbzﬁ omeem u 3anuuiume
apcymenniol, 0606‘H08bl€6170u{u€ 8bl60p omeema.

YKa)KI/ITC, 4YTO M3 NCPEUYHCIICHHOIO HE ABJIACTCA CTPOrMM YCJIIOBUEM
JJI1 KOTCPCHTHOCTU CBCTOBBIX BOJIH.

1) OnMHAKOBOCTh aMIUIUTYT

OIIK-1




2) IlocrositHCcTBO pazHOCTH a3
3) PaBeHCTBO JJIMH BOJIH
4) PaBeHCTBO 4acTOT

OtBet: 1) OAMHAKOBOCTH AMILUIUTY/I, NOCKOJBbKY ISl YCTOMYNBOM
HHTeP(epPeHIIHOHHOH KAPTHHbI HEO0XOAUMbI PABEHCTBO IAJHMH
BOJIH (4, CJ1eI0BaTEIbHO, M YACTOT) M NMOCTOSTHCTBO pa3HocTH (a3s.

IIpouumaiime mexcm, evibepume npasuibHvle 6apPUAHMbL OMEema U
3anuwiume ap2ymenmel, 060CHO8bI8AIOWUE 8bIOOP OMeema.

VYkaxure, Kakue U3 MepPeYuCICHHBIX HI)KE HAOOPOB TPeX KBAHTOBBIX
YHCel B aTOME SIBJIIOTCA JOIYCTUMBIMH.

96 Hn=1,I1=0,m=0
2)yn=0,1=0,m=0
) n=2,1=0,m=0
Hhn=2,1=1,m=-1
Otser: 1, 3 u 4, N0CKOJbKY INIABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMeTh HyJIeBOe 3HAYeHHe.
Ilpouumaiime mexcm u ycmaunoeume coomeemcmsue. K kascoou
no3uyuu, OAHHOU 8 1e6oM CMobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:
VYcTaHOBUTE COOTBETCTBHE MEXAY XapakTEepoM JBIKEHUS U
JEUCTBYIOLLEH Ha TENO CHIIOM.
97
JIBuxeHue Cuna
1) PaBHOMEpHOE TTPSAMOJIMHEITHOE A) llenTpocTpemMuTeabHas
2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas
3) PaBHOMEpHOE BparieHne B) PaBnas nymo
Otset: 1-B, 2-b, 3-A
Ilpoyumatime  mexkcm u  ycmamogume  NOCIE008AMENbHOCHb.
3anuwume coomeemcmeyOWYIO NOCIE008AMeNbHOCMb OVKE Clea
Hanpaeo:
Pacrnionoxwure nepedncieHHbIe HIKE Tela B MOPSAKE BO3PACTAHUS UX
MOMEHTa HHEepUUU. Macchl U XapaKTepHbIE pa3Mepbl Tel CUYUTATh
08 OJIMHAKOBBIMU.
A) ap
b) ToHko€ KOIBITO
B) Hununnp
OtBer: ABB
Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDI
omeem:
OObsicHUTE, KaK M3MEHHUTCS Cujla TOKa 4Yepe3 MPOBOJHUK, €CIU IMpH
HEU3MEHHON Pa3HOCTH TMOTEHIMAIIOB HAa €ro KOHIaX M MOCTOSHHOM
99 TOJIIITMHE MMPOBOTHUKA YBEIIMIUTH €T0 JUTHHY.

Otser: Ilpn yBeJuYeHMH JIMHBI NMPOBOJHHMKA BO3PACTAET €ro
CONPOTHUBJIEHHE, a2 ¢ POCTOM CONPOTHBJICHHUSI, B COOTBETCTBHM C
3akoHOM OMa, yMeHbIIAETCSl CHJIA TOKA.




Ipumeuanue. Cuctema OLICHUBAHUS TECTOBBIX 3aJaHUI PA3IMYHOIO TUIIA:

1) 3aganne KOMOMHMPOBAHHOIO THIA ¢ BBHIOOPOM OJHOI0 BEPHOI0 OTBeTa M3
yeThIpexX NpeAJ0KeHHBIX M 000CHOBAHHEM BbIOOpAa CUMTAETCS BEPHBIM, €CIM TMPABUIHHO
yKazaHa mudpa u MpUBEICHB KOHKPETHBIE apTyMEHTHI, UCIOJb3yeMbIe NPHU BHIOOpE OTBETA.
[TomHOE coBmazieHWE C BEPHBIM OTBETOM OIlleHHMBaeTcs | 0OamioM, HEBEPHBIM OTBET WIIM €ro
orcyrctBue — O OayoB.

2) 3apanue KOMOMHMPOBAHHOIO THIA C BHLIOOPOM HECKOJHLKHX BAPHAHTOB OTBeTA
U3 NPeNIOKEeHHBIX M Pa3BepPHYTbIM OOOCHOBAHHEM BBIOOpPA CUMTAETCS BEpPHBIM, €CIHU
MPaBUIBHO yKa3aHbl HU(PHI U IPUBEACHB KOHKPETHBIE apT'yMEHTHI, CIIOJIb3yeMbIe MTPU BbIOOpE
orBetoB. [lonHOE coBNajzieHWe C BEPHBIM OTBETOM OIICHHMBAaeTCs | Oamiom, eciid TOMyIICHBI
OIMMOKY WJIK OTBET OTCYTCTBYeT — 0 GayioB.

3) 3agaHue 3aKpbITOr0 THUIIA HA YCTAHOBJIEHHE COOTBETCTBHUSI CUMTACTCS BEPHBIM,
€CJIM YCTaHOBJIEHbI BCE COOTBETCTBHUS (MO3MIMHM M3 OJHOIO CTOJIOIA BEPHO COIOCTABJIECHBI C
MO3UIUSMU APYroro ctondma). [TomHoe coBmageHne ¢ BEPHBIM OTBETOM OIICHHBAeTCs 1 Gaiom,
HEBEPHBII OTBET WU ero oTcyTcTBHe — () 6amioB

4) 3amaHue 3aKPHITOr0 THIA HA YCTAHOBJIEHHE MOCJIEA0BATEIbHOCTH CUYUTACTCS
BEPHBIM, €CIIM TMPaBWIBHO YKa3aHa Bcsl mocienoBaTenbHOCTh Lugp. IlonHoe coBnaaeHue c
BEPHBIM OTBETOM OIIEHHUBAeTCs 1 Oaiiom, eclii TOMyIIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3aiaHue OTKPBITOr0 TUIIA C PAa3BEPHYTHIM 0TBETOM CUMTAETCS BEPHBIM, €CJIH OTBET
COBMAJIa€T C OTAJOHHBIM IO CcOjAepkaHUIO M mojHoTe. [IpaBUiIBHBIN OTBET 3a 3aJaHue
olieHuBaeTcs B 3 Oainia, eclid AONyIIeHa o Ha OMMOKa \ HETOYHOCTH \ OTBET NMPaBWIbHBIN, HO HE
noJHbIN — 1 Gasut, eciu gomymieHo 6onee 1 omuoOKy \ OTBET HEMPaBUIBHBIN \ OTBET OTCYTCTBYET
— 0 6asoB.

[lepeyeHb TeM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaIOMIMXCS 3a04HOM (OPMBI
00ydJeHus1, IpeICTaBICHBI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metomuueckue MaTepuabl, ONPEACIISIIONINE MPOLETYPbI OLICHUBAaHUA
MH/IMKATOPOB, XapaKTEpU3YIOMUX JdTanmbl (OpMUPOBAHHUS KOMIIETCHLMH, COJepXKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTtax [YAIIL, pernaMeHTUpyONIMX MOPANOK 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 yka3zaHUsl Uil OOYYalOIIMXCS IO OCBOGHHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JOTHYECKU CTPOUHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro martepuana. Ha3znaueHue COBpEMEHHOM JICKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMAIIMIO TIO TEME, & B OCBOCHHH
byHIaMEHTAIBHBIX TMPOOJIeM AWCIUIUIMHBI, METOIOB HAYyYHOTO IIO3HAHHWS, HOBEUIINX
JTOCTHKEHUI HaydHOW MBICTH. B ydeOHOM mporiecce JEKIUsl BBIMOIHIET METOIOJIOTHIECKYIO,
OpraHU3aIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (QYHKIUH. JISKIUs pacKphIBacT MOHITHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWs, €€ MpPOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O MUCIUIUINHE,
MOKA3bIBAET B3aUMOCBSI3b C IPYTUMU JUCIUIUTMHAMH.

[LimaaupyemMble pe3yNbTaThl IPU OCBOCHUH O00YYAIOUIMMUCS JICKIIMOHHOIO MaTepHaa:




— nonyquHe COBpeMeHHI:IX, OCJIO0CTHBIX, B3aUMOCBSI3aHHBIX 3HaHPII>'I, ypOBCHB
KOTOPBIX ONpPEEIAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0M KOHKPETHON TEME;

— TIOTy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaATEIIEM;

— pa3BuTHE MNPO(PECCHOHAIBLHO-IENOBBIX  KAauecTB, JIOOBH K  TpeaMeTy U
CaMOCTOSATCIBHOTO TBOp‘{eCKOFO MBIIJICHHUSA.

— TIOSIBJIEHHWE HEOOXOAMMOT0 MHTEpECca, HEOOXOIUMOTO TSI CAMOCTOSITEIHHOW pabOTHI;

— TIOJydeHHE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKM W TEXHHKH H O
MIPOTHO3€ WX Pa3BUTHS Ha ONFDKAMIIINAE TOJIBI;

— Hay‘{I/ITLCSI METOANYCCKU 06paGaTBIBaTB MaTepI/IaJI (BLII[GJIHTB TJIaBHBIC MBICIIN U
IIOJIOXKCHU A, HpI/IXOIII/ITI: K KOHerTHBIM BbIBOJAaM, HOBTOpHTB nx B pa3JII/I‘-IHI>IX
(bopMyITUPOBKax);

— nonyquHe TOYHOI'O ITIOHUMAaHHA BCEX HGO6XO,Z[I/IMI>IX TepMI/IHOB )41 HOHHTHﬁ.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl  CIIalIoB U
UCIIOJIb30BAaHWEM pa3laTOYHOTO MaTepualia MPU TMPOBEACHUU KOPOTKUX TUCKyccHid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa MpeoCTaBIeHUs JISKIIMOHHOIr0 MaTepraa:

— JIGKITUH COoTJacHo pasnenaM (tabin.3) u temam (Tadm.4).

11.2. Meronuveckue ykazaHus JUIs OOYYalOIIMXCSl IO BBITOJHEHHIO JTa0OpaTOPHBIX
pabor.

B xozme BeImomHEHHS J1a0OpaTOpHBIX paboT OOy4yaromMHCA [OJDKeH YIIyOuTh H
3aKpenuTh 3HAHMA, NMPAKTUUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOH
OKCIIEPUMEHTAa B COOTBETCTBUH C KBAJIM(UKAIMOHHOW XapaKTEPUCTUKOW OO0YyJaromerocs.
Beinosnnenne 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN 4acTel U KOHTPOJIBHBIX MEPOIIPUATHUH.

Brimonaenne mabopaTOpHBIX pabOT OOydaromUMCS SIBISETCS HEOTHEMJIEMOW YacThIO
U3yYCHHs] JTUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJaHOM, W OTHOCUTCS K CpelCTBaM,
o0ecreunBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIECAOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW JUCIUIUIUHBL;

— 3aKpeIuvleHue, pa3BUTHE U JAETalN3alusl TEOPETHUECKUX 3HaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyueHHE HOBOM MH(OPMAINH 110 U3y4aeMON AUCLUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBbHOW  paboThl ¢ 1a00paTOpPHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeOoBaHU K MPOBEICHUIO Ta00PAaTOPHBIX PaboT

B Tedenme cemecTpa Kaxablidi CTYACHT B COOTBETCTBUU C pabodeid MporpaMMoi o
mucruminie Dusuka TOMKEH BBITIOTHUTH OMpeeNieHHOe 4YHciio jabopaTopHbiXx pabor. Ha
KKIYI0 J1abopaTOpHYIO paboTy IUIAHUPYETCS HE MEHee JBYX 3aHSATHI: OJHO HA BBINOJIHEHHE
U3MEpPEHU, M OJTHO Ha 3amuTy oTdera. OTYET MUILNETCS HEe BO BpeMs 3aHSATHH, a JOMa WU B
O6ubmuoreke.

B Hagane cemecTpa 10 Hayana 3aHATUN CTYJIEHT JOJDKEH OBITh MPOMHCTPYKTHUPOBAH IO
TEXHUKE OE€301aCHOCTH TMPHU MPOBEACHUM JIa0opaTOpHBIX pador mo ¢usuke. [IpoxoxaeHue
WHCTPYKTaxa (GUKCUPYETCsI B CIICLUATHHOM KypHAJIe; TaM HY)KHO 00s3aTeIIbHO PACIIHCAThCS.

B naGopaTtopuio CTyIeHTHl OJDKEH NPUXOIUTh MOATOTOBJICHHBIMU K Ha3HauYE€HHOM
pabore. HeoOxonuMo 3apaHee MpouYuTaTh OMHCAHHWE PAOOTHI M TEOPETHYECKHE CBEACHHS U3
COOTBETCTBYIOIIETO pa3fena Kypca. He 3a0piBaiiTe O pEeKOMEHJIOBAHHOW JHTEpaType |
00s13aTeNLHO MOYYHTe B OMOIHNOTEKE BCe TOCOOUS, BRIITyCKaeMbIe Kadeapoid.

BoeimonusaTe paboTy CTYIEHTY pa3pelaeTcsl, JUllb MMOCie JOMYyCKa, MOJYy4YEeHHOTO MOCIe
Oecensl ¢ mpenoaaBareneM. [IpenonaBarens TOKEH YOSTUTHCS, YTO CTYACHT TOHIUMACT:

- Kakwue sBIICHUS OH OyJeT HaOI0AaTh U UCCIIEJIOBATD;




— Kakas LeJb IIepe]l HUM II0CTaBJIeHa;
— KakuMH pruOopamMu U Kak BEAYTCS] U3MEPEHUS;
— KaK CJIEyeT POBOAUTH YKCIIEPUMEHT.

[TonydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BhImomHEHUs J1a00OpaTOPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOTHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHHN TOJKEH OBITh CBOM; BEJCHUE
OJIHOTO IMPOTOKOJIa HECKOJbKUMHU CTYI€HTaMU BMecTe He aomyckaetcs. [IpoTokon Benercss Ha
mucte popmara A4. B mpoToKoJie TOJKHO OBITH OTPAKEHO: TOYHOE MOJTHOE Ha3BaHUE M HOMEP
nabopaTopHOH pabOTBI B COOTBETCTBHM C METOJUYECKUM TIocoOueM; (amwuins, WHUIIHAIIBI
CTyJIEHTa W HOMEp TPYIIbl, GaMIInsg W WHUIMAIBI MPEnojaBaTeisi; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWe mpuOopa, paboumii auarnazoH, IeHA
JIEJICHUs, KJIACC TOYHOCTU W [Ip.); MapameTphbl YCTAHOBKH, Ha HEW YKa3aHHbBIC; PE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.

Bcee 3ammcu AOMKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KaNMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YE€PTUTH TAOMUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U MEPETHUCHIBAHUE UX B
KOHIIE 3aHSTHUS HAUYHWCTO HE PEKOMEHJYETCS; 3TO HEHY)KHas TpaTa BpEMEHH U BO3MOKHOCTb
JOMYCTUTh OMIMOKY MpHU mepenuchiBanuu. CTapareIbHOCTh M aKKypaTHOCTH Jy4YIlle MPOSBUTH
pu opOpMJICHUU OTUETA.

[To oxoHYaHWU W3MEPEHUN TMPOTOKO 00SI3aTEILHO AETCs Ha TIOIUCH MPETOJaBATEIIO.
be3 3T0il moAnMCcH MPOTOKOJI CUMTAETCA HEACHCTBUTEIbHBIM. [loAMUCH CTyeHTa B IPOTOKOJIE
o003HayaeT, 4TO0 OH OTBEYAECT 3a BCE IMPOBEICHHBIC M3MEPEHUs, a MOMANUCH MpermoaaBaTels
03HAYaeT, YyTo paboTa AEWCTBUTEIHHO BBINOJIHSAJIACH U YKa3aHHbIE 3HAUECHUS ACHCTBUTEIHHO
MOJIy4YeHbl IMEHHO TE€M CTYAEHTOM, KOTOPBIA COCTaBUJI MPOTOKOJI.

[lo pesynbratam, 3adMKCUPOBAaHHBIM B MPOTOKOJE HU3MEPEHHM, CTYACHT J0Ma IUIIET
OTUET W 3alIMIIAeT ero Ha CieayromeM 3aHaTuu. [Ipu 3amuTe oT4eTra MOTYT OBITH 3aJaHbI
Ja00ble BOMPOCHI MO TEOPHUH M3Yy4aeMoro SBJIEHUS M IO IOJIYYEHHBIM pe3ylnbTaraM. 3a
MPHUHSTHIN OTYET TPEIoaBaTelb BBICTABISIET CTYICHTY OIICHKY M TIOCTIE ATOTO COOOIIaeT HOMEP
Y Ha3BaHUE Clenyromei 1abopaTopHOil paboTHI.

CrpykTypa u dhopma oTueTa 0 1a60paTOpHON paboTe

OT4er KOKEH COJIEPKaTh CIEAYIOIINE Pa3Aeibl:

1. Ilens paGoTHI.

Ona cdopmynaupoBaHa B OINUCAaHUM Ja0OPaTOpHOM pabOTHI, OTTyHa €€ CledyeT
Hepenucarh.

2. Ormucanue 1a00paTOPHOM YCTaHOBKH.

Onucanue yCTaHOBKHU JOJKHO ObITh KpaTkUM. CretyeT orpaHu4uThCsl QyHKIMOHAIBHON
WIN DIIEKTPUYECKONH CXeMOW YCTaHOBKU. He HYXHO NpPUBOAWUTH BHELIHETO BHIA MPHUOOPOB.
Jlanee HEOOXOIUMO ONMUCATh KCIEPUMEHT U NEPEUUCIIUTh U3MEPUTENbHBIE TPUOOPHI B Ta0IUIE
TEXHUUYECKUX XapaKTEPUCTUK, IEPEHECEHHOM 13 MPOTOKOJIA U3MEPEHUI.

3. PaGouue popmyibl.

PabGounMu Ha3bIBAIOTCS TOJNBKO T€ (OPMYNBI, MO KOTOPHIM HEMOCPEACTBEHHO
IPOM3BOJATCS BBIYMCIIEHUS HccelyeMbIX BeqndyuH. CieBa B popMyse JODKHO CTOATh TO, YTO
CJIeZlyeT ONpeAenTh, CIIpaBa - TO, YTO U3MEPSIIOCh B paboTe WK u3BecTHO. Bece mpuBeneHHbIe
(hOpMYJIBI TOJDKHBI OBITH TPOHYMEPOBAHBI.

BbiBog popMysT U IPOMEKYTOUHBIE BBIPAXKEHUSI B 3TOM pazjielie IPUBOANUTH HE HYKHO.
@dopMysibl A7 BBIYMCICHHMS IOIPEIIHOCTE M IPOBENEHHMs MaTeMaTH4ecKoil o00paboTku
Pe3yJIbTaTOB U3MEPEHUH B 9TOM pa3zeiie TOKE HE PUBOAATCS.

4. Pe3ynbpTaThl U3MEPEHUI U BHIYUCIICHUMN.

B »TOM pasnene oryera AOIKHBI OBITH NMPHUBEACHBI BCE M3MEPEHHBIC M BBHIYHCICHHBIC
pe3ynbTathl. [Io BO3MOXHOCTH, MX HYXXHO NpEICTaBIATh B BUJAE HAIVAAHbIX Tabmaul. B




MPUBOUMBIX 3HAUCHUSX HEJIb3Sl OCTABIIATH JIMIITHHUE ACCATUYIHBIC paszpsabl (moapodHee 06 3ToM
noiaeTr peubr Hike). B pabore MoxeT ObITh HECKOJBKO 3aJaHWid, BCE OHM JOJIKHBI OBITh
MPUBEJICHBI B 3TOM pa3JieJie.

5. Ilpumepsl BBIYUCICHUH.

B sToMm pa3zzgene otueTa JOMKHBI OBITH TPUBEICHBI TOAPOOHBIE MPUMEPHI BEIYUCICHUHN TT0
KaKI0M paboueit popmyne. He Hy)XKHO NMPUBOAWTH BCEX BBIYUCIICHHH, BIIOJIHE JOCTaTOYHO
OJIHOTO TIpUMepa MO KaXIou dopMmyine. DTOT paszen HyXKeH IS TOTO, YTOObI MPernoaaBaTelio
OBLJI0 Jierye HalTH OIMOKY B BEIYMCIICHUSIX WM U3MEPEHUSX, €CIH TaKOBBIE BCTPETATCS.

6. BrbrunciieHne norpemHocTe.

B »TOoM pa3mene ordyera AOMKHBI OBITH MNPEICTaBICHBI (QOPMYJbl, MO KOTOPBIM
MPOBOAMIIACH MaTeMaTH4eckass o0paboTKa pe3ynbTaToB M3MepeHuil. JOKHBI OBITh BBIBEICHBI
GbopMyIbl, TO KOTOPBHIM BBIYHCISUINCH CHUCTEMATHYECKWE M CIy4ailHble MOTPEIIHOCTH U
MIPEICTABJICHBI TPUMEPHI BHIYUCICHUM MO KaXK/10M U3 HUX.

DTOT pas3fen OTYeTa CaMblil CIIOKHBIN 7151 CTyAeHTOB. [1o HeMy GoJibIlie BCero BOMPOCOB,
B HeMm Oombine Bcero ommOok. Teopust morpemHocTed 0oObIYHO OBIBaeT HamucaHa Jyis
MOJArOTOBJIEHHOIO YHUTATENs, 3HAKOMOIO C BBICIIEH MaTeMaTHMKOM. B HacTosimeM mnocoOuu
aBTOPBI MOCTAPATUCH OCTABUTH JIUIIL CAMOE BAXKHOE MO 3TOM TE€ME M H3JIOXKUTh MaTepHuall Mo
BO3MO>XHOCTH MPOCTO.

7. TI'paduku u pUCYHKH.

HeGonpmue rpadukyn M pUCYHKH pa3MemiaroTcs B TEKCTe, a Oomibiiue - ¢popmara A4 -
NPUBOJIATCS HAa OTACIBHOM JHCTe. B mOOOM cCilydae OHU JOJDKHBI OBITh TOAMHMCAHBI U
POHYMEPOBaHbl, Ha HHUX JOJDKHBI OBITh CCHUIKM B TEKCTe oTuyeTa. I'paduku o0s3aTeabHO
BBITIOJTHSIOTCS Ha MUJUIMMETPOBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BEJIMYMHA M B KaKUX E€AMHMIIAX BJAOJb Hee OTKIaabiBaeTcs. Ha camMux ocsiX JOKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPJAUHATHOM ceTku. MI3MepeHHbIe Ha ONbITE 3HAUEHUS MONUCHIBATH
Ha ocax He cieayer. Ha rpapuk o0si3aTelbHO HAHOCATCS BCE AKCIEPUMEHTAIbHbIE TOUKU, U
MPOBOJIUTCS COEAMHSIOMAsl UX JUHUA. OKOJO OAHOM MM HECKOJIBKUX TOYEK OTKJIAJbIBAIOTCS
CHCTEMAaTUUYECKHE TOTPEITHOCTA COOTBETCTBYIOIIMX HM3MEPEHHH (ToapoOHee 00 ATOM MOMaeT
peub HUXKeE).

8. OkoHYaTeNbHbIE PE3YNIbTAThI, UX 00CYX/IEHUE, BBIBOBI.

B sToM pa3gene oryeTa HY)XKHO TOJBECTH HTOT MpOJENaHHON paboTel. Cremyer
HaNucaTh, KaKue MOJTy4YeHbl BEJIMUUHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

Ecnu m3MepeHust mpoOBOAUIUCH Pa3HBIMH METOJAaMH, TO 00s3aTeNbHO HYXXKHO CPaBHHUTH
9TH pe3yJbTaThl M HX MOTPEIIHOCTH, CAENaTh 3aKIIOUYEeHHEe, KaKol MeTo] Jydlle, TOYHee,
ynooHee.

Ecnu n3BecTHO TabnuyHOE 3HAYEHHE W3MEPEHHOM BEIMYUHBI, TO HY)KHO 00s3aTeIbHO
CPaBHHUTH €T0 C MOJIYYCHHBIM Ha OTBITE 3HAYCHHEM M JaTh apryMEHTHPOBAHHOE 3aKII0YeHHE 00
UX COBIAJCHUU WM HECOBMAICHUU.

Ecnu B paboTe 3HaueHHUs] OJHOW M TOH K€ BEJTMUYMHBI MOJIYYEHBI SKCIIEPUMEHTAIBHO U
TEOPETUYECKH, TO 3TH PE3yJbTaThl HY)KHO 00s3aTENIbHO CPaBHUTh M JAaTh apryMEHTHPOBAHHOE
3aKTI04YeHre 00 UX COBMAJICHUN WIIH HECOBMAICHUU.

B cmywae, xorma MexIy CpaBHMBaeMbIMU BEJIMYMHAMH HMEIOTCS HEJONYCTUMBIE
pPacXoKICHHUs, 9TO HYXKHO 00s3aT€TbHO OTMETUTh B OTYETE M BBICKA3aTh MPEIIOJIOKEHUE O
BO3MOJXKHBIX MPUYMHAX 3TOTO HECOBIACHHUS.

Ecnu B paboTe CTaBUIOCH LIEIBIO IPOBEPUTH KAKOW-TO (PU3UUECKUI 3aKOH MM U3YYUTh
SBJICHUE, TO B JAaHHOM pa3jeie HeoOXOIWMO naThb OOOCHOBAHHBIA OTBET HAa IMOCTABICHHBIN
BOIIPOC.

BrIBoA 0MKEH COOTBETCTBOBATH 1€/ PaOOTHI.

TpeboBanust k ohopMIIEHUIO OTYETAa 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 OTYeTa JOJDKHO OBITH O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBaHusi TIpuUBEIEHb B CEKTOpPEe HOpMAaTUBHOM AokymeHTamuu [ YAII
https://guap.ru/regdocs/docs/uch

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

MeToauveckie yKazaHWs 1O BBHIMOJHEHHIO JA0OPATOPHBIX pabOT TPHUBEACHHI B
CIEAYIOMUX TMOocoOusX, uMmeronuxcsi B oubiamoreke ['YAII B HanmeyaTaHHOM M 3JIEKTPOHHOM
BUJIE:

Mexanuka. Konebanust u BomHbl. MonekymnspHas ¢usuka. Jlaboparopusiii npaktukym // W.H.
KoBanenko, H.II. JlaBpoBckas, H.H. JlutBunoBa, I'.JI. Ilnexorkuna, JI.E. Ilorapes, B.K.
[Tpununxo, FO.H. apes, b.®. udpun. CII6I'YAIL 2014. 132 c.

OnexTpudecTBo U MaruetusM. Jlaboparopusiii npaktukym // A.B. Koneusnios, E.H. Kotnukos,
H.IT. JIaBpoBckas, FO.A. HoBukona, B.K. [Ipununko, I'.B. Tepemenko. CITOI'VAII, 2021. 103 c.
BonnoBast ontuka. JlaGopatopueiii mnpaktukym //E.H. Kotmukos, W.II. KpekryHosa,
H.IT.JIaBpoBckas, FO.A. HoBukosa, A.H. Tponun. CII6I'YAIL 2013. 68 c.

Bomnnosas omruka. Yueono-metoguueckoe mnocodue // E.H. Kornmukos, FO.A. HosBuxosa, I'.B.
Tepemenxo. CIT6I'YAIL, 2019. 118 c.

KBanrtoBas ¢usuka. Jlabopatopusliii npaktukym // B.M. Anapees, M.IO. Eropos, 1.1.
KoBanenko, A.B. KonbsuisnioB, E.H. Kotmukos, WN.I1. Kpexkrynosa, H.I1. JlaBpoBckas, FO.A.
Hosukosa, JI.A. Ilonos, B.K. Ilpumunko, I'.B. Tepemenko, FO.H. Ilapes, b.®. ludpus.
CIIoI'YAIL 2021. 90 c.

11.3. MeTonuueckne yka3zaHus JJIsi OOYJaroNIUXCs MO MPOXOXKIACHUIO CAMOCTOSTEIbHON
paboThI.

B xone BBIOSHEHHSI CaMOCTOSITEIPHOW pabOThI, 00yJalONUiiCs BBITIOJHIET PaboTy 10
3aJaHUI0 U TIPU METOJIUYECKOM PYKOBOJCTBE INpENoaBatrelis, HO 06e3 ero HemocpeCTBEHHOTO
YYaCTHS.

Jnst oOyyaromuxcst mo 3aoyHOi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOs1 KOHTPOJIBHYIO paboTYy.

B mporecce BHIMOTHEHHSI CaMOCTOSITENBHON paboThl, y oOywaromierocs Gpopmupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE pabouero BpeMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUM, 00ecrednBaeT BBICOKUUN
YPOBEHb YCIIEBAGMOCTH B TIEpUOJ OOYUYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po(hecCHOHALHOTO YPOBHSIL.

MeroauyeckuMH ~ MaTepUallaMH,  HAMpaBISIONIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKAN MaTepHal 1Mo TUCIUILINHE;

— METOJUYECKHE YKa3aHWs MO BBIMOJHEHUIO KOHTPOJBHBIX pa0oT (Uit 00ydJarommxcst
1o 3a049HOU (popme oOydeHwMs).

11.4. MeTonuueckne yKa3zaHWsl Ui OOYYaIOIMIUXCA 110 TPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Tekymuii KOHTpOJIb YCIEBAEMOCTH MPENYCMATPUBAECT KOHTPOJb KadeCcTBAa 3HAHUU
00yJaromuxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIeNIbI0 OIICHUBAHHS XOJa OCBOCHUS
JUCIUITAHBL.

Texymmii KOHTPOJIb OCYHIECTBISICTCA IO KaleHAapHOMY ydeOHoMmy rpaduky. Cpoku
KOHTPOJIbHBIX MEPOINPUSATUH U CPOKU MOJBEJICHUS UTOTOB OTOOpakatoTcsi B pabounx y4eOHBIX
wiaHax Ha cemecTp. OOyd4aromuiicsi JOJDKEH BBIOJIHUTH BCE KOHTPOJIbHBIE MEpPONPHUSTHS,
IPEelyCMOTPEHHbIE HA JaHHBIA CEMECTp, MOCJe 4Yero MperojaBareb MPOCTaBIsSeT OauIbHbIC
OLIEHKH, HAOpaHHBIE CTYIEHTAMHU IO PE3YJIbTaTaM TEKYILETrO KOHTPOJIS.



OcHOBHBIMU (hOpMaMH TEKYIIETO KOHTPOJIS 3HAHUH, 00yJaronuxcs SBISIOTCS: YCTHBIN
ONPOC Ha JIGKIMOHHBIX WM MPAKTUUECKHX 3aHATHSAX; 3aliura Ja0opaTOpHBIX padoT.
CpencTBamMH TEKYIIETO KOHTPOJIS 3HaHUM, 00y4JalomMXCsi MOTYT OBITh: Oecenbl MmpernoaaBaTens
1 00ydJaromerocsi; KOHTPOJIbHBIE BONPOCH! M 3aqaHus. KOHTpOIbHOE MEpONpHsTHE CUHUTAETCS
BBINIOJIHEHHBIM, €CJIM 332 HEero CTYJCHT MOJY4YHJI OLEHKY B Oauiax He HIKE MHHUMAJIbHOM
OLICHKH, YCTAHOBJICHHOW MPEMOAaBaTeIeM 110 JAaHHOMY MEPOTIPHATHIO.

JlukBumanust 3aJ0JDKEHHOCTH, OOpa3oBaBILEHCS B Cilydae MNpPOMycKa OOydaroluMcs
3aHATHH 0e3 yBaOXKWUTENBPHOW NPHYMHBI, OTKa3a, OOYYalOMIErocss OT OTBETOB Ha 3aHATHIX,
HEYJOBJIECTBOPUTEIBHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIBHOTO
BBITIOJTHEHUSI KOHTPOJIBHBIX, JJAOOPATOPHBIX M MPAKTHYECKHX PabOT MOXKET OCYIIECTBIATHCS Ha
UH/IMBUYQJIbHBIX KOHCYJIbTAIUAX.

Pe3ynpTaThl TEKymiero KOHTPOJS yCHEBAEMOCTH OOYYAIOMIMXCS CIY)KaT OCHOBOHM ISt
POMEXYTOYHOW aTTECTAIlMM: MOJYYeHUs 3adeTa MO y4yeOHOM MUCHMIUIMHE WIM JOIyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 Y4eOHON JUCITUTUTIHE.

B Teuenue cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy HIM DK3aMEHY
CTYAEHTY HEOOXOMMO c/IaTh He MeHee 75% 1abopaTOpHBIX U MPAKTUYECKUX PAOOT, BBIIIOJHUTH
TECTUPOBAaHUE B cHUCTeMe aucTaHioHHOro oOyueHuss ['YAII https:/Ims.guap.ru He Huxe
OLICHKH «Y/IOBJICTBOPUTEILHO». B cilydae HEBBINOTHEHUS BBIICH3IOKECHHOTO CTYAEHT, HPH
YCIICIIHOM NPOXOXKJACHUH MPOMEKYTOYHON aTTECTallMU, HE MOXKET MOJIyYUTh aTTECTAMOHHYIO
OLICHKY BBIIIIE «yJOBJICTBOPUTEIHHO.

11.5. MeTtonuueckne ykazaHUs ISl 0OYYaIOIIUXCS MO MPOXOXKACHUIO MTPOMEKYTOUYHOM
aTTECTaLlUH.

[IpomexyrouHas  arrecTauus  OOydYalOIIUXCS  MpeAycMaTpUBaeT  OLICHUBAaHHE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00yueHus mo aucuuruinHe. OHa BKIIOYAET B
ceost:

— D9K3aMeH — ¢opma OICHKM 3HAHH, MOJYyYEHHbIX OOYydYalolIMMCs B Ipolecce
U3yUYeHHs BCeW IMCLUMUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOATENBbHOIN paboThl, CIIOCOOHOCTH
NPUMEHATh MX I pPEUIeHUs NMPAKTHYECKUX 3aJad. OJK3aMEH, KaK IpPaBWiIO, MPOBOAUTCS B
NEPUOJ SK3aMEHAIMOHHOW CECCHMM W 3aBEpIUAETCSl ATTECTAllMOHHON OLIEHKON «OTIMYHOY,
«XOPOLIOY, «YAOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIBHO.

— 1uddepeHIUpOBaHHBIM 3aueT — 93T0 (opMa OLEHKM 3HAHUHM, TOJTYYEHHBIX
0o0y4JarmuMcs IpU U3YYeHUH JUCIHUIUTUHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-HCCIIEIOBATENBCKUX PaOOT U MPOXOKICHUN MPAKTUK C ATTECTAlMOHHON OLIEHKOM
«OTIUYHOY, «XOPOILIO», «yAOBIETBOPUTEIBHOY, KHEYIOBIETBOPUTEILHOY.

B teuenue cemectpa cTyaeHTy He0OX0aUMO caaTh He MeHee 50% nabopaTopHbIX padoT,
He MeHee 50% mpakTudyeckux paboT, BBIOJIHUTH TECTUPOBAaHUA B cpeae LMS He HmKke oneHKH
"yIoBIETBOPUTENBHO". B ciiydae HEBBITOIHEHUH BBIIMICU3TI0KEHHOTO, CTYACHT, IPU YCIEITHOM
NPOXOXKJICHUM TPOMEXYTOUHOH arrectaliud B (¢GopMe 5K3aMEeHa, HE MOXKET MOJy4YHUTh
aTTECTAIMOHHYIO OLIEHKY BBIIIE "XOpomio".

DK3aM€H MOXET MPOXOAUTh B BUAE YCTHOI'O OIpoca WM TecTHpoBaHMs. OCHOBaHUEM
JUISL OTMYCKa K MPOMEKYTOYHON aTTEeCTallMH SBJIETCS YCHEIIHOE MPOXO0KICHHE 00ydaromuMces
TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH.

Kputepuu oniennBanust chopMrUpoBaHHOCTH KOMIETEHLIUN 00y4Jaroerocs:

OneHka «OTJMYHO»: YpOBEHb OCBOCHHS KOMIIETEHLIUU «BBICOKUI». KommereHuun
chopMUpOBaHbl. 3HaHUS apryMEHTHUPOBAaHHBIE, BCECTOPOHHUE. YMEHHSI YCIIEUTHO MPUMEHSIOTCS
K pEIICHHUIO KaK TUIIOBBIX, TaK W HECTaHJApPTHBIX TBOPYECKUX 3ajaHuil. JleMoHCTpupyercs
BBICOKHI YPOBEHb CAMOCTOSITEIbHOCTH, BBICOKAS 4IalITUBHOCTh MPAKTUYECKOT0 HABBIKA.

OneHka «X0poIIo»: ypOBEHb OCBOCHHS KOMIIETEHLUN «IIPOJABMHYTHIN». KomnereHunn
chopMupoBaHbl. 3HaHUS OOIIMPHBIE, CUCTEMHBIE. YMEHHSI HOCSAT PENpOAYKTHUBHBIN XapakTep,
IPUMEHSIOTCS K PELICHHUIO TUIOBBIX 3aJaHui. JleMOHCTpUpYETCs JOCTAaTOYHBIM YPOBEHBb
CaMOCTOSTEJIbHOCTH YCTOMYMBOIO MPAKTUYECKOTO HaBBIKA.



OneHka «yI0BJIETBOPHUTEJIBbHO». YPOBEHb OCBOEHHUS KOMIIETEHLMU «IIOPOTOBBIN».
Komnerennmu  chopmupoBansl. CdhopmupoBanbl 0a30Bble  CTPYKTYPHl 3HAaHHMH. YMEHUS
(dparMeHTapHBl M HOCAT PENPONYKTUBHBIM XapakTep. JleMOHCTpHpYyeTCs HU3KHHA ypOBEHb
CaMOCTOATENIbHOCTU MTPAKTUYECKOIO HABBIKA.

Ounenka «HEYI0BJIETBOPUTEILHO»: YpOBEHb OCBOEHUS KOMIIETEHIINH
«HenoctatouHbliy. KoMmnerenuuu He copMUpOBaHbl. 3HAHUS OTCYTCTBYIOT, YMEHUSI U HaBBIKU
He c(hOpMUPOBAHBHI.

OCHOBHBIMM OpUEHTHpaMH NpPH MOArOTOBKE K MPOMEKYTOYHOM aTTECTallUU 10
JUCLUIIIMHE SIBJIAIOTCS KOHCIIEKT JIEKIMHA M IIEpeYeHb PEKOMEHIAyeMou Jsmreparypbl. llpu
MOJATOTOBKE K CECCHHM OOydJaromemMycsi peKOMEHAYeTCS TaK OpraHW30BaTh y4eOHYIO padoTy,
YTOOBI IMEpe] MEpBBIM THEM Hadala cecCHd OBbUTM CIOaHbl M 3allMIIEHBl Bce JabopaTOpHBIE
pabotel. OCHOBHOE B NOJATOTOBKE K CECCHM — 3TO NMOBTOPEHHME BCEro Marepuaia Kypca, IO
KOTOpPOMY HEOOXOJMMO MPOUTH aTTecTanuio. [Ipu moAroToBKE K CECCHM CIIEAYeT BECh 00BEM
paboThl pacrpenensTh paBHOMEPHO MO AHSIM, OTBEJEHHBIM JJISi MOATOTOBKH, KOHTPOJIUPOBATH
KaX/IbIii JICHb BBIMOJHEHHS pabOTBhI.

Cucrema OLIEHOK IIPU NPOBEIECHUH TEKYIIETO KOHTPOJS U MPOMEKYTOYHOM aTTeCTALIMU
OCYILIECTBIISIETCS B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHToM opranuzauuu PJIO I'VAIL
CMK 3.76 «llonoxkeHue o TEKyIIEM KOHTPOJE YCHEBAEMOCTH M MPOMEXKYTOYHOM aTTECTALIMU
CTYACHTOB M aCHHUPAHTOB, OOYyYAIOIIMXCS IO O0pa3oBaTeIbHBIM MPOTPaMMaM BBICIIETO
obpazoBanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.




JIucT BHeceHUs U3MEHEHUH B pabouyro IporpaMMy JTUCIUTIIMHBI
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IToamuce BHECIIETO
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Coneprxanne N3MEHEHUH W JOTIOTHEHUI
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