MMWHHUCTEPCTBO HAYKU U BBICHIEI'O OBPA30OBAHU ST POCCUMCKOM
OEJEPALINUN
(benepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIETO
oOpazoBaHUs
"CAHKT-IIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOT'O [TIPUBOPOCTPOEHU A"

Kadenpa Ne 3
YTBEPXIAIO
OTBeTCTBEHHBIN 3a 00pa3oBaTEeNbHYIO
nmporpammy
1.¢.-M.H.,JI011.
(IOIDKHOCTB, Y4. CTEICHb, 3BaHHUE)
A.O. CmupHOB

(MHULIMAIB, amuIns)

E

7
(moxucs)

« 10 » deBpans  2025T

PABOYAA ITPOTPAMMA JTUCLHUITJINHBI

«DuzrKa»
(HaumeHOBaHUE UCIMILTUHEI)

Konx HampasneHust moaroToBku/ 01.03.02

CIICnaJIbHOCTHU

HaumenoBanue HanpaBieHus
MMOATOTOBKH/ CIIEHATILHOCTH

[TpuknaaHas MmaTreMaTHKa U HHPOpPMATHKA

Haumenosanue [Mpuknannas MmaTeMaTHka U MHQOpMATHKA B HAYKOEMKOM
HaIpPaBJIEHHOCTU MIPOU3BOJICTBE
®dopma 00yueHus OYHas
['on npuema 2025

Cankr-Ilerepoypr— 2025




Jluct cornacoBaHus paboydeil MporpaMMbl AUCHUTUINHBI

[Iporpammy cocraBui (a) )

JOIL,K.(.-M.H. T 03.02.2025 B.B. Jlo6auos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) | _(_Hoz[m'/i'c'l;, nara) (MHUDHATEL, (haMIIIHs)

[Iporpamma onoOpena Ha 3aceqanuu kKagpeapst Ne 3

« 03 » depans 2025 r, nporokon Ne 10

3aenyromuii kadempoit Ne 3 ey
I.T.H.,Ipod. _},7{3‘ T T03.02.2025 A.B. Konbuib1ios
(yd4. cTeneHp, 3BaHUC) (moxmuck, nara) (uHUIMANEI, hamMuIns)

3amecturens qupekropa nacturyra @IITU no metoanueckoii pabore

JIO1L.,K.T.H. A7) 10.02.2025 H.IO. Edppemos

(OIKHOCTB, Y4. CTETICHB, 3BaHHE) £ (#6mucn, nata) (MHULDHATEL, (haMIIIHs)



AHHOTanus

JucuuminHa «Pu3nka» BXOAUT B 00pa30BaTeIbHYIO IPOrpaMMy BBICILIEro 00pa3oBaHUs
— mnporpamMMy OakajaBpuaTa II0 HampaBJIeHHIO TOAroToBkH/ creruambHocT 01.03.02
«[IpuxnagHas Matematuka M HMH(OpMaTHKa» HampaBieHHOCTH «llpuknanHas maremaTuka U
UHpOpMaTHKa B HAYKOEMKOM MPOM3BOACTBEY. JlucuuiuinHa peanusyercs Kadeapoid «Ne3y.

JlucuunuinHa HaiesieHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CJIEIYIOLUIMX KOMIIETCHIIUMI:

OIIK-1 «CnocoOGeH mpuMeHSTHh (yHIAMEHTAJbHBIE 3HAHUS, MOJNYYCHHBIE B O0OJIACTH
MaTeMaTHYeCKUX U (MIM) E€CTECTBEHHBIX HAayK, M HCIOJb30BaTh MX B NPO(HECCHOHAIBHOU
NeSITeTbHOCTH»

ConepkaHne IUCHMIUIMHBI OXBAThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C MpoOiIeMaMu
o0mieit pusuky.

[IpenonaBanue OUCHMIUIMHBI TNPEAYCMAaTpUBAET CleAyroumMe (GopMbl OpraHu3aluu
y4eOHOTO MpolLecca: JeKIHH, JJA00paToOpHbIEe pabOTHI, CAMOCTOSITEIbHAs padoTa.

ITporpaMMoil TUCHMIIIIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHIbl KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAsA aTTecTays B hopme 1udhepeHIpoBaHHOTO 3a4eTa.

OO6miast TpyJAOEMKOCTh OCBOCHHS AWCITUIUIMHBI COCTABISET 7 3a4ETHBIX €IUHUIL, 252
yaca.

SA3bIK 00y4YeHUs 10 AUCIUIUIMHE «PYCCKHUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIHTATOB OOYyUEHUS IO TUCIUILINHE

1.1. Ilenu npenomaBaHusi AUCIUILIAHBI
- MOJTy4eHHE CTYICHTAaMU HEOOXOAMMBIX 3HAHUN U HABBIKOB B 00JIACTH €CTECTBEHHBIX HAYK;

- TpPEeACTaBICHHE BO3MOXKHOCTH CTYJEHTaM pa3BUTh W MPOAEMOHCTPUPOBATH HABBIKK B
U3MEPEHUSX, BEIUMCICHUSIX U 00pabOTKE pe3ynbTaTOB H3MEPECHHUIA;

- CO3JaHWE TOMJICPKUBAIOIICH O00pa30BaTEIBbHOM Cpelbl TPENOoJaBaHUus JJII OCBOCHUS
TEXHUYECKUX TUCIMUILINH.

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

1.3. TlepedeHp UTAHUPYEMBIX PE3YIbTATOB O0YUEHUS 110 TUCITUTIIINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbrataMu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs MUCIUIUIMHBI OOYYaIOIIUNUCS JOJDKEH 00J1aaTh CIASAYIOIIUME
KOMIIETCHIIMSIMU WM UX 4YacTsAMU. KOMIETEeHIIMN U UHIUKATOPBI UX JTOCTUKEHUSI IPUBEICHBI B
Tabymue 1.

Tabnuna 1 — [lepeueHs KOMIETEHIINI U MHAUKATOPOB UX TOCTHKEHUS

Kareropus (rpymma) Koz n Kon n HanmMeHoBaHMe UHIMKATOpA
KOMITETEHIINH HAHMCHOBATHE TOCTHKEHUS] KOMIIETCHLIUU
KOMIIETEHIIMH
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh ¢pyHIaMEHTAIbHBIC
MPUMCHSITh 3aKOHBI IPUPOIBI 1 OCHOBHBIE (PH3UUECKUE
dbyHIaMeHTaJIbHbIE | U MaTeMaTU4YeCKUE 3aKOHBI
3HaHus, nonydeHusle | OIIK-1.Y.1 ymers npumeHsTs puznyeckue
B o0jactu Y MaTeMaTUYECKUE METObI JJIs PEeIICHUs

Ob6memnpodeccnoHanbHBIE
KOMITCTCHITHH

MAaTEMAaTUYCCKUX U 3ala4 TCOPCTUYCCKOT'O U NPUKIIAJHOTO

(W) €CTECTBEHHBIX

Xapakrepa

HayK, U OIIK-1.B.1 BiageTh HaBBIKAMU
HCIIOIL30BaTh UX B TEOPETHUECKOTO B IKCIIEPUMEHTATHLHOTO
npohecCHOHANLHOW | HCCeI0OBaHUsl OOBEKTOB

JeATEIIbHOCTH poeCCHOHATBHON JeATETHHOCTH

2. Mecro aucuuminHbl B cTpykType Ol

JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHUCS
IIPYU U3YYCHHUH CICAYIOIINX JUCLMILINH:

— «MaremaTHKa. AHAJIIMTHYECKAsi TEOMETPHUS U JIMHEHas anreOpay;

— «MaremaTnka. MaTemMaTHUeCKHI aHAIIN3,

— «Marematuka. Teopus BEpOATHOCTEH U MaTEMAaTUYECKasi CTATUCTUKA.

3HaHMA, TOJY4YEHHBIE NPHU H3YYCHUU MaTepuana IJaHHOW IHCLUIUIMHBI, MMEIOT KaK
CaMOCTOSITENIbHOE 3HAYEHUE, TAK U MCIIONIB3YIOTCSI IPU U3yUYEHUU APYTUX JUCLUILINH!

— «MexaHukay;

— «MaremaTnueckas pusnka.

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

Tabmuna 2 — O6beM U TPYLOEMKOCTh AUCIUIITUHBI

Bl yueGHOM paboTI Beero TpynoeMKoCTh O ceMecTpaM
Nel No2
1 2 3 4
Oowan mpyooemkocma OUCUUNIUHDL, 7/252 4/ 144 3/ 108
3E/ (uac)
U3 Hux uacoe npaxmuyueckoil n0020moeKu




Ayoumopnuie 3auamus, BCEro 4yac. 102 51 51
B TOM YHCJIE:

nexumu (JI), (gac) 68 34 34

npaktudeckue/cemunapckue 3anatus  (113),

(gac)

naboparopusie pabotsl (JIP), (dac) 34 17 17

KypcoBoii mpoekT (padota) (KII, KP), (dac)

9K3aMeH, (Jac) 54 54
CamocmosamenvHas paboma, Bcero (dac) 96 39 57
Buo npomesxcymounoit ammecmayuu: 3a4er, JK3., Hudd. 3au.
mudd. 3auger, sk3ameH (3auer, dudd. 3au, | dudd. JK3.
DK3.**) 3au.

%

Ilpumedanue: KaHIUAATCKHUIN SK3aMEH

4. ConepxaHue TUCIUTIINHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCLIUILIMHBI IO pa3jeiaM U BUIaM 3aHATHIM.
Pazaenpl, TeMBI TUCITUTIIIMHBI  UX TPYJOEMKOCTh IPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILTUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbl TUCITUTIIMHBI H(e;ggn (gg) (311312) (g;[) (igg

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

Cemectp 2
Paznen 4. DnexkrpoaguHamMuka 12 7 19
Pazgen 5. BonHoBas 1 kBaHTOBAas OIITHKA 11 7 19
Paznen 6. KBanroBas usnka 11 3 19
Uroro B cemectpe: 34 17 57
Hroro 68 0 34 0 96

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

4.2. ConepxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHUIE 4.

Ta6mmia 4 — ConepxaHue pas3esioB U TeM JEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Paspen 1. MexaHuKka.

Kunematnka naBWKeHHsT MartepualibHOM Touku. Ilytb wm
nepemenienne. CkopocTh ©  yckopeHue. HopmanbHoe u
KacatelbHOe ycKopeHus. I[loctymarenpHOoe M BpaliatelbHOE
nBkeHue. OCHOBHAs 3ajladya KUHEMAaTHKUA MAaTepUaIbHON TOUKH.
CBs3b JIMHEHHBIX M YIVIOBBIX BEIWYMH TIPH BpallaTeIbHOM
JIBIKCHUU.

Nuepumanbupie  cucteMbl  orcuyera. (OCHOBHBIE  3aKOHBI




KJIACCHYECKOU MUHAMHKH - 3aKoHBI HbroroHa. OcHOBHAA 3amada
JUHAMUKU MaTepuaibHOM Touku. HewmHepiumanbHble CHCTEMBI
otcyeTta. CUibl HHEPIUMU. 3aKOH COXpPAaHEHHSI UMITysbca. LleHTp
Macc u ero asumxeHue. Cucrema eHTpa Macce.

Mexanudeckas paboTa W MOIIHOCTh. KuHeTwdeckas >HEprusi.
3aMKHYTBhIE€ U HE3aMKHYTbhIE cucTeMbl. [loTeHInanbHas >Heprus
cuctembl. CBsI3b MEXAY MNOTECHUHUAIBHOM HSHEPrued M IMOJIEM
KOHCEpPBATUBHBIX CHJ. 3aKOH COXpaHEHUsS MEXaHU4YeCKOU
SHEPIUH.

MoOMEHT cuiabl U MOMEHT HUMIYJbCa. YPaBHEHHE MOMEHTOB.
3aKOH COXpaHEHHs MOMEHTAa HUMIyJbca. MOMEHT HMIyJbca
TBEPAOrO TeJda OTHOCUTEIBHO HENMOABMKHOW OcCH. MoOMeEHT
uHepuuu. OCHOBHOE YpaBHEHHE [MHAMHMKU BpAIATEIbHOTO
JIBIKEHUS ~ TBEPIOTO Tena. Kunernueckas SHEPTUst
Bpamaronierocss TBepaoro tena. llocTymaTtel  crenuanbHON
TEOPUH OTHOCUTENBHOCTU. JIOPEHIIOBO COKpalleHHe JIJTUHBI
crepxHa. OCHOBBI PEIATUBUCTCKOM MeXaHWKU. WHTEepBai, ero
WHBAapUAHTHOCTb.  PenstuBucTckuii  mMmmnynasc.  OCHOBHOE
ypaBHEHUE PEIATUBUCTCKON AuHamMuku. KuHeTuueckast sHeprus
peNATUBUCTCKOM 4YacTullbl. CBA3b Macchl U 3Hepruu. CBs3b
MEXAY SHEPTrue 1 UMIYJIbCOM YaCTHUIIBL.

Pa3nen 2.

Kosie0anus u BOJHBI.

I"apmonunyeckuit u AHMapMOHUYECKU I OCIHUJUISITOP
(MareMaTU4ecKril MasTHUK, (DU3MUECKUN MasSTHHUK, KOJICOAHUS
noa aedcTtBueM ynpyrod cuibl). CloXeHue KoJIeOaHWH.
Huddepenunansnoe  ypaBHeHHe KonebaHuil.  CBOOOJHBIE,
3aryxatoiue koyebanus. Beinyxxaennbie koneOanus. Pezonanc.
Kunematvka BOJHOBBIX MpOIECCOB (IJIOCKHE U cdepudecKue
BOHBI). BomHOBOe ypaBHeHue. IlpwHIMD Cyneprno3uimy.
Oneprusi BoJiHbI. [loTox sHepruu. WHTEHCHMBHOCTH BOJHBI.
Crosiyass BosiHA. 3BYK. OCHOBHBIE XapaKTEPUCTHUKHU 3BYKOBOI
BOJIHBI.

Pazgen 3.

DIeKTPUYECTBO.

Onextpuueckuid 3apsii. CBolcTBa 3IEKTPUUECKOIO  3apsja.
B3anmoneiicTBue AIEKTPUUECKUX 3apsioB B BaKyyMme. 3aKOH
KynoHna. DNeKTpoCTaTUIECKOE ToJIe. HanpsixeHHOCTB
JNEKTPOCTATHYECKOTO  moisd.  [IpmHnun — cynepno3uuuy.
OnexkTpudeckuil aumnonb. PaboTa cuil  3NEKTPOCTAaTHYECKOTO
noisd. TeopemMa O UIUPKYISAUUM BEKTOpAa HANPSHKEHHOCTH.
IToTeHIMaNBHOCTD IEKTPOCTATUYECKOrO o, HanpsokeHHOCTD
U NOTEHLHUAT 3JIEKTPOCTATHYECKOIO MOJIA, CBA3b MEXIY HUMH.
Teopema I'aycca 151 3JIEKTPOCTATUYECKOIO I1OJIS B BAKyyME.
DJIEKTpOCTaTUKa B BeIIeCTBE.  THUINBI  AUAJIEKTPUKOB.
Honspuzanus ausnekTpukoB. CBOOOAHBIE U CBSI3aHHBIC 3apsbl.
Judnexrpudeckas BOCIIPUAMYHUBOCTb. JudnexTpudeckas
IPOHUIAEMOCTb.  JJIEKTPUYECKOE  CMEIIeHHE  (MHAYKLUSA).
Teopema I'aycca mjisl AJIEKTPUYECKOTO TOJISI B AUAJIEKTPHKE.
Ilone BHYyTpH IPOBOJHHUKA.

DIJIEKTPOEMKOCT. Konpgencaropsl. DHeprust CHUCTEMBI
IEKTPUYECKUX 3apsA0B. DHEPrus 3apspKEHHOTO IMPOBOJHMKA.
OO0beMHast IIOTHOCTb SHEPTUHU IEKTPUUECKOTO TIOJISL.
ONEKTPUUECKUH TOK. DJIEKTPOABIIKYIIAs cuwia. 3akoHbl Oma u




Jlxoyns-Jlena B uHTErpagbHOi u nuddepeHimanpHoi Gpopmax.

Pa3nen 4.

DJIeKTPOANHAMHKA.

3akon bwuo-CaBapa-Jlammaca. Ilone coneHouma u  TOpouja.
®opmyna Jlopenna. Cuwia Awmnepa. MarHuTHoe moje B
BeulecTBe. HamaruuueHHocT. MaruutHas BOCIIPUUMYHUBOCTB.
MarunuTHas nponuriaeMoctb. HanpsskeHHOCTh MarHUTHOTO TOJIA.
JlnamMarHeTuku, mapamMarHeTHku, ¢eppoMarHeTukud. Teopema o
HUPKYJSIIIUY BEKTOpA HAPSHKEHHOCTH MATHUTHOTO TOJISL.

3akon @apages. [Ipasuno Jlenma. CamomHaykius. Bzaumuas
uHAyknus. OObeMHas TUIOTHOCTh SHEPTMH MAarHUTHOTO TIOJIS.
Cucrema ypaBHeHuid MakcBeruia. MaTtepuaibHble YpaBHEHHUS.

Pa3pnen 5.

BoJsiHOBasi 1 KBaHTOBAasl ONTHKA.

[Inockue MOHOXPOMATUYECKHE DIIEKTPOMAarHUTHBIE  BOJIHBI.
CBolicTBa 2JIEKTpOMarHuTHLIX BoJIH. BekTop YMmoBa-IloiiHTHHTA.
3aKOHBI TPETOMJICHHS W OTPaKEHUsI CBeTa. AOCOIIOTHBIN
[I0Ka3aTellb [PEIOMIICHUS. WnTepdepenmms. Mertonsl
HaOmofeHuss wuHTepdepenunn cBera. Judpakuus cBera.
[TpuHIMD I'toiirenca-Ppeners. Jucnepcus CBETa.
Hudpaknuonnas pemeTka. [Tonspuzanusa cBera. 3akoH
Mairoca.

TennoBoe uznydenue Ten. 3akoH Kupxroda. 3akoHbI U3ITydeHUS
abCOMIOTHO dYepHOro Tena. YibTpaduoseToBas KaracTpoda.
KBanToBast rumore3a u dopmyna Ilnanka. KBantoBas onTuka.
®orodddekr, ombiTel CroneroBa. DoToHBL. JlaBieHue CBeTa.
Kopnyckynspao-BosiHOBOM nyanu3m. Iddext Komnrona.

Pa3nen 6.

KBanToBas ¢gusuka.

Teopust bopa. OnbiTel @panka u ['epua. ['unoresa ge bpoiins.
®da3oBas U IpyNIoOBas CKOPOCTU BOJH Ae bpoinsa. BomHoBou
nakeT. CTaTUCTUYECKOE MCTOJIKOBAHME BOJH 1€ bpoiiis.
[punnun veonpenenennoctu I'elizendepra. BonmHoBas yHKIms,
€e OCHOBHBIE cBoicTBa. Omepatopsl (U3UYECKUX BEITUYHH.
Bpemennoe u  craumoHapHoe ypaBHeHue lllpenunrepa,
KBaHTOBBIE COCTOSIHMS. KBaHTOBBbIE ypaBHEHUS JBUKCHUS.
CBoOomHas gactuia. Yactuia B OECKOHEUHOW MOTEHIMAIBHON
ame. KBantoBBIM ocumisitop. HyneBas sHeprusi, HyjeBble
kosiebanus. IlpoxokaeHrne dYacTHIBI 4Yepe3 IMOTeHIUATbHBIN
O6apbep. TyHHENbHBIN YDDEKT.

ATOM BOJOpOAa B KBaHTOBOM MexaHuke. KBaHTOBBIE 4YHCIA.
OpOuTaIbHBI ~ MEXaHWYECKMH W  MarHUTHBIA ~ MOMEHTHI
3NIeKTpoHa B atoMe. OpOUTaIbHOE TMPOMAarHUTHOE OTHOIICHUE.
Onbir IlTepna wu T'epnaxa. CnmH 3nextpoHa. [lpuHimn
TOXKJAECTBEHHOCTH  MHUKpoyacTull. DepMHOHBI U  OO30HBI.
CumMeTpusi BOJIHOBOM (PYHKLIMU CUCTEMbI OAMHAKOBBIX YaCTHUII.
[punmun Ilaynu. OObsACHEHHE NEPUOTUYECKON  CHUCTEMBI
anemeHToB [[.M. MeHneneeBa. DHEPreTUUECKHUI CIIEKTP aTOMOB
1 MoJIeKyJL. [Tpupona XuMU4ecKkou CBsI3H.

4.3. Tlpaktuueckue (CEMHUHAPCKHUE) 3aHATHS
TeMmbl mpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Ta6muma 5 — [IpakTudeckue 3aHsITHS U UX TPYTO0EMKOCTh




N3 Hux Ne
No | Tembr npaktrdeckux | ®OpMbI IPaKTUUYECKUX | TpPyIOEMKOCTb, |IPaAKTUYECKOM [pa3iesia
/11 3aHATAR 3aHATAN (qac) MOJATOTOBKH, | JUCIIUIT
(dac) JIMHBI
VY4eOHBIM MJIaHOM HE TPEIyCMOTPEHO
|
Bcero
4.4. JlaGopaTopHbIE 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI U KX TPYAOEMKOCTh ITPUBEICHBI B TabuIIe 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaunmenoBanue 1ab0paTopHBIX paboT TPyAOEMKOCT®, | MPAKTHHECKOH | pasaera
/11 (qac) MOJTOTOBKH, | JHCIIHAI
(gac) JIHBI
Cemectp 1
1 | MastHuk MakcBesia 4 1
2 | HaknoHHBIN MasTHUK 4 2
3 | CTOJKHOBEHHE IApOB 3 1
4 | MaremaTnueckuii 1 000POTHBINA MasiTHUKU 3 2
5 | Onpenenenue 3JIEKTPOEMKOCTH KOHJEHCATOpa 3 3
Cemectp 2
1 | Onpenenenue rOpu30HTAIBHON 3 4
COCTaBJISIONICH HAMPS)KEHHOCTH MAarHUTHOTO
1oJst 3eMiu
2 | OnpenenieHne yIeJIbHOTO 3apsiia JIEKTPOHA 4 4
3 | Konbua Hetotona 3 5
4 | TIpoBepka 3aKOHOB TETUJIOBOTO U3JIYYEHHUS 4 5
5 | Onpenenenne NOTEHIMATIOB BO30YKICHUS 3 6
aTOMOB
Bcero 34
4.5. KypcoBoe npoeKkTupoBaHHe/ BHITIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE MPEIyCMOTPEHO
4.6. CamocrosTenbHas paboTa 00yJarommxcs
Bunpl camocTosITenbHOM paboOThI M €€ TPYI0EMKOCTh MPUBEICHBI B TaOIHIIE 7.
Tabnuna 7 — Bunbl caMmocTosTeIbHOM paboThI U €€ TPYJO0EMKOCTh
. Bcero,
Bun camocrosTensHO#M paOboThI qac Cewmecrtp 1, uac CewmecTp 2, uac
1 2 3 4
N3yuenue TeopeTuueckoro MmaTepuaia 39 13 19
nucuuriuael (TO)
[TonroroBka K TEeKyIIeMy KOHTPOJIIO
32 13 19
ycneBaemoctu (TKY)
IToaroroBka K MpOMEKYTOUHOM 32 13 19




arrectaruu (ITA)

Bcero: 96 39 57

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIBHON paOOThI 00YYaIOMIMXCS IO TUCITUTUTHHE (MOIYJIIO)
Y4eOHO-MEeTOIMYECKHE MaTepHallbl JIJIsl CAaMOCTOSITENIbHOW paboThl 00yJaroImuXxcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
IlepedyeHb nevaTHBIX U SJIEKTPOHHBIX Y4EOHBIX M3/1aHUI NIpUBEIEH B TaOauIe 8.
Tabnuua 8— [lepeyeHb MevaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUI

Komuectso
9K3EMILTSIPOB B
Ugiﬂa(},)url))/ec bubnmorpaduueckas ccpuika 61/1(61(115/;(;:1(6
AIEKTPOHHBIX
9K3EMILIIPOB)
53 Kypc ¢uzuku: yuednoe nocodue / T. U. 94
T76 Tpodumosa. - 21-e uzn., crep. - M.:

Axanemus, 2015. - 560 c.: puc., Tabu. -
(Beicmiee oOpaszoBanue). - [Ipenm. 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. - Mockga : JlabopaTtopust 3HaHUH,
2021.-312c.

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

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

E. Uponos. - 12-e uza. - Mockaa :
JlabGopatopus 3nanui, 2021. - 322 c.

https://znanium.com/catalog/ | Upoznos, U. E. KBanroBas ¢usuka.
product/1984909 OcHOBHBIE 3aKOHBI : yueOHOe mocobue / .
E. Uponos. - 8-e u3z. - Mocksa :
JlaGopatopus 3Hanuii, 2021. - 261 c.

https://znanium.com/catalog/ | Upoxnos, U. E. 3agaun no obmeit Gpusuke :

product/1984908 yuebHoe nocooue ais By3oB / U. E. Uponos.
- 14-e uzn. - Mockaa : JIabopaTopust 3HaHUH,
2021.-434c.

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

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

NHOPA-M, 2022. — 368 c.

https://urait.ru/bcode/454214 | CazonoB, A. b. Snepnas ¢pusuka : yaebHoe
nocobue jyisi By30B / A. b. Ca30HOB. - 2-¢
u3., uchp. u o1m. - Mocksa : M3aaTenbcTBO
FOpaiir, 2020. - 320 c.

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




[Tepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB nH(pOpPMAIMOHHO-
TEJIEeKOMMYHUKaIMOHHOW ceTu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS JUCIUILIMHBI
npuBeseH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O00pa30BATENBHBIX PECYpcOB HHOOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTH «HTepHET»

URL anpec HaunmenoBanue

https://new-science.ru/category/fizika/ Nurtepuer-xypuan «HoBas Hayka». Paznen
¢dusuka

https://ufn.ru/ru/ DNeKTpOoHHAs BEPCHS KypHaAIa «Y ClieXu
¢usnueckux Hayk», OU3NYECKUil HHCTUTYT UM.
I1.H. JIebeneBa Poccuiickoit akameMuu HayK

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

https://openedu.ru/ Oo6pazoBatenbHas miaThopma «OTKPHITOE
o0pa3zoBaHHE

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

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

Ta6mmia 10— [Mepeyersr mporpaMmMHOTO 0OeCIIeueHUs

Ne n/m HaumenoBanue
1 MS Windows
2 MS Office
8.2. [lepeuenn WH(OPMaIMOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3yEMBIX npu

OCYIIECTBIIEHUN 00Pa30BaTEILHOTO MPoIiecca Mo JUCIUILTAHE
[Tepedens WMCHOIB3YeMBIX HH(POPMAIIMOHHO-CITIPABOYHBIX CHCTEM IIPEJCTABICH B
tabimuue 11.

Ta6mmma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CoctaB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPeCTaBlieH B Tabmumel2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
/T MaTepUaIbHO-TEXHIUUECKOM 0a3bl (TIpu HEOOXOMMOCTH )
1 VYyeOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 196135, r. CankTt-
1a00paTOPHBIX 3aHATHM, 3aHATUH CEMUHAPCKOTO THUIIA, [TerepOypr, yu.




IPYNIIOBBIX U UHAUBUAYAIBHBIX KOHCYJIbTALUMN, TEKYILETO
KOHTPOJISL M TPOMEKYTOUHOM aTTeCTaIUH.

Ocnamenue: Crnenuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpeacTBa 00y4YeHHs, CITy’Kalllye s IPEICTaBICHUs y4eOHON
uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
n3MepeHuil (31EeKTpOHHBIN 3aB0oJ] DnbBpo Bpolyias);
Vcranosku FRM — 06; FRM — 08; FRM — 09;

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

T"acremo, n. 15,
ayautopus Ne31-046

VYyeOHas ayuTOpHs I TPAKTUUECKUX 3aHATUH, 3aHATHIA
CEMHHAPCKOT'0 THUIA, Ja00paTOPHBIX 3aHATUMN, TPYNIIOBBIX U
WHAWNBUAYAIBHBIX KOHCYIBTAIIUH, TEKYIIETO KOHTPOJIS U
MPOMEKYTOYHOM aTTECTALUH.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHUUECKHIE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
nH(popManuu OOJIBIION ayAUTOPUH; TaOOpaTOPHOE
obopynoBaHue (KOMIUIEKT TPUOOPOB I (PU3NUECKUX
U3MepeHuil (3EeKTpOHHBIN 3aB0J] DnbBpo Bpolyias);
YcranoBku 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, n. 15,
aynutopus Ne31-04B

VYueOHas ayIuTOPHS IJIs 3aHATHH JICKITMOHHOTO THIIA, 3aHATUH
CEMMHAPCKOI'0 TUIIA, TPYIIOBBIX ¥ NHIAWBUAYAJIBHBIX
KOHCYJIbTAL[UH, TEKYILETO KOHTPOJISA U IIPOMEKYTOUHON
aTTeCTalLlUU.

Ocnamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>Kalllye s IPEICTaBICHUS y4eOHON
nHpopMaIMy O0NBIION ayAUTOPUH; HAOOP
JEMOHCTPALIMOHHOTO 000PYI0BaHMS.

196135, r. CaHKT-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopust Ne32-01

VYyeOHast ay1uTopus A IPaKTUUECKUX 3aHATHI TUIIA,
1a00paTOPHBIX 3aHATHH, 3aHATHIA CEMMHAPCKOTO THIIA,
IPYNIOBBIX U HHAUBUAYAIbHBIX KOHCYJIBTAIUH, TEKYIIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTeCTalluu.

Ocnamenue: Crnienuanu3upoBaHHas MeOeb; TEXHHUECKHIE
cpencTBa 00ydeHHUs, CIyKalue ISl MPeICTaBIeHUs YIeOHOH
uHpopMaIuu O0NBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaruetusmy: GOIID — 03, OIS - 07, OIS — 05, PIID
— 08, ®IID — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI; TA0OpaTOPHBIE PAOOTHI IO
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Iudpakmus miockux BoiH, 4./[udpaknronnas pemieTka,
S.IMonsipuzanus ceera, 6.0npeneseHue JJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I10

(000 «IIpothobpazosanuey r. Kazans)).

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

VYuebHas ayIuTopus 1Jisl JIAOOPATOPHBIX 3aHATHH.
Ocnamienue: Crenanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy’KallKe s IPEICTaBICHUs y4eOHON

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




uHpopMaIuy O0NIBIION ayAUTOPUH; TabopaTOpHOE
obopynoBanue (MOAYIbHBIC JIAOOPATOPHBIC YCTAHOBKH 10
anektpomaruetusmy: GOIID — 03, OIID - 07, OIS — 05, PIID
— 08, IO — 11, ®IID — 12, ®IID — 04 (OO0 «MHTOCH T.
MockBa); MUKPOCHCTEMBI;, TA0OpaTOPHBIE PAOOTHI 1O
BOJIHOBOM ontuke: 1.bunpuszma @penens, 2.Konbsua HetoToHa,
3. Iudpakmus miockux BoiH, 4./[udpaknronnas pemieTka,
S.IMonsipuzanus ceera, 6.0npenesneHue JJIMH BOJTH
CHEKTPAJIbHBIX JIMHUIA; Jaboparopuslii ctenn UT3-OM-I1-I110

(000 «IIpothobpazoranuey r. Kazans)).

VYueOHas ayuTOpHs I TPAKTUYECKUX 3aHATHH,
1a00paTOPHBIX 3aHATHMA, 3aHATUH CEMUHAPCKOTO THIIA,
IPYIIOBBIX U UHAWBUAYAIBHBIX KOHCYIbTALUN, TEKYILIETO
KOHTPOJISL U TPOMEXKYTOYHOM aTTeCTalUH.

OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
o0opynoBaHue

(mabopatopusrit komruieke JIKK-2M Ne36 u Ne37 (HTLL
«Bnanucy, r. Mocksa); naboparopusie crenasl M-AYT-T10,
YUC-AB-IP, YUC-AB-YCII-ITO (OOO IIpodobpazoBanue,
r. Kazann); ycranoBku ®I1K-03, ®ITK-05, GIIK-10 (HIIII
«YuebHast TeXHUKA», T. MOCKBa)).

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

VYueOHas aynutopus i 1a00paTOPHBIX 3aHATHH.
OcHamienue: Crenuanu3upoBaHHas MeOeb; TEXHUYECKHE
cpeacTBa 00y4YeHHs, CITy>KallKe s IPEICTaBICHUS y4eOHON
uHpopMauu O0NBIION ayIUTOPUH; TabopaTOpHOE
obopynoBaHue.

(;madoparopusiii kommuieke 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-
[etepOypr, ymu.
I'actenmo, a. 15,
ayautopust Ne32-03.

10. OueHouHble CpeACTBa JJIsl MPOBEICHHS TPOMEKYTOUHOU aTTECTAIlUN

10.1. CocTtaB OLIEHOYHBIX CPEACTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOM aTTECTALUU
00ydJaronuxcs mo IMCIUILIMHE TTpUBeIeH B Tabnuie 13.
Tabmuua 13 — CoctaB OIEHOYHBIX CPECTB Il IPOBEICHHSI TPOMEKYTOYHOH aTTeCTAlluU

Bua npomexyTouHOM aTtTecTraiuu

[TepedyeHb OIICHOUHBIX CPECTB

DK3aMeH

Crnucok BOIPOCOB K AK3aMEHY;
DK3aMeHaAIMOHHbIE OUJICTHI;
3amaum;

TecTsl.

HuddepernrpoBanHbIii 3a4éT

Cnucok BOIPOCOB;
TecTsr;
3amaun.

10.2. B kadyectBe

KpUTEpPUEB OICHKU YPOBHS

chopmMupoBaHHOCTH  (OCBOCHHS)

KOMIIETEHIINH 00ydJalouMMHCa MPUMEHseTCsl S-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU




KOMIIETEHIIN, KOTopas MmpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET MCIIOIB30BaThCA

100-0amwmpHas  ImKaia

MOJYJIbHO-PEUTUHIOBOM  CUCTEMBbl Y HHUBEPCHUTETa,  MpaBuia

HCIIOJIBb30BaHUA KOTOpOfI, YCTAaHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM AKTOM

['VAIL

Tabmuua 14 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

5-OayuIbHAs IKaIa

XapakTeprcTrKa chOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCIICAOBATCIBHO U I'PAMOTHO €TI0 U3JIaract;

— ONMUpAasiCh Ha 3HAHUS OCHOBHOW W JOTOJHHUTEIHHOW JIMTEPATYpPHI,

«OTIINYHO) o
GATTCHO TECHO NPUBS3bIBAET YCBOCHHBIEC HAYYHBIE MTOJIOKEHUS C MPAKTHYECKOU
JIeATEITbHOCTBIO HAIPABIICHUS;
— yMeno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTACMbIC UM HJICH;
— JIeJIaeT BBIBOABI M 00OOIICHHS;
— CBOOOJIHO BJIAJICET CUCTEMOM ClielMaIN3UPOBAHHBIX OHATHH.
— oOyyaroluiicss TBEpI0 YCBOWIJI MPOTpaMMHBIA MaTepHal, TPaMOTHO U
MO0 CYUIECTBY M3JaraeT €ro, OINUpasChb Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;
CODOLLIOY — HE JIOIYCKAET CYIIECTBEHHbBIX HETOYHOCTEW;
p — YBSI3bIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOU JEsITEIbHOCTHIO
«GAuTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbI€ MTOJIOKEHHUS;
— JIeJIaeT BBIBOABI M 000OIICHHS;
— BJIAJICET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOM NPOTpaMMHBIN MaTepual,
MO CYIIECTBY M3JIaraeT €ro, OMHUpascCh Ha 3HAHUSA TOJHBKO OCHOBHOM
JUTEpaTypHl;
— JIOMYCKaeT HECYLIECTBEHHbIE OIIMOKN U HETOUHOCTH;
«YHOBJIETBOPUTEIILHOY .
GAUTCHOY — UCIIBITBIBACT 3aTPYAHEHUS B MPAKTUUYECKOM IPUMEHEHUU 3HAHUI
HaIlpaBJICHUS;
— cJ1abo apryMeHTHPYET HayYHBIE MOJIOKEHNUS,
— 3aTpynHsieTcs B (GOPMYJIUPOBAHUHU BBHIBOJOB M 00OOIICHUH;
— YaCTHYHO BJIAJCET CUCTEMOM CIEIMAIM3UPOBAHHBIX TOHITHUH.
— o0ydJaromuiics He YCBOMJ 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
MaTepuaa;
— IOMyCKaeT  CYIIECTBEHHbIE  OMMOKA W  HETOYHOCTH  IpHU
«HEYJIOBJICTBOPUTEIILHOY i
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HAIIPaBJICHUN;
«HE 3aYTCHO»

— UCIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUY 3HAHUU;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHIS,
— He (OPMYTUPYET BHIBOJOB M 000OIIECHHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3aIAHUS WU UHBIE MaTEPHUAJIbI.
Bormpocs! (3amaun) nist s5Kk3aMeHa mpeIcTaBiIeHbl B Tabmmie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/t [Tepeuens BonmpocoB (3a1a4) 15t FIK3aMeHa Kon
WHJUKaTOpa
1 HazoBure npeameT n3ydeHus KWHHEMATUKHU. OIIK-1.3.1
2 Jlaiite onpeneneHne MaTepruagbHOW TOUKH. OIIK-1.3.1
3 Teno nBMXeTcA U3 COCTOSIHUSA MOKOS ¢ TaHreHIMaabHbIM yckopenuem | OINK-1.V.1
a. = 4 M/c? u HOPMaJIbHBIM YCKOpPEHHEM @, = 3 M/, Haiinure
BEJIMYMHY MOJTHOTO YCKOPEHUS TeMa d.
4 JatiTe onpeneneHre abCOTIOTHO TBEPAOMY TEITY. OIIK-1.3.1
5 [Mpoanamm3upyiite oTnuuus cieayrommx ¢usndeckux wmoneneit: | OITK-1.B.1
abcomotHo TBEpnoe Teno (ATT) u marepuanbhas Touka. [IpuBeaure




npuMep, B KOTOPOM OJHO U TO € TEJO BBICTYNAeT B KauecTBe
MarepuasibHON Touku 1 ATT.

6 Haiinute cBA3p Mexny JmHEHHONM u  ymioBoil  ckopocthio | OIIK-1.Y.1
MaTepUAIbHON TOYKH.
7 [Ipoananusupyiite Xxapakrep npsMosHelHoro nswkeHus Tena 1o | OIIK-1.B.1
U3BECTHOMY 3aKOHY ABIKEeHHS X(t)=10+2*t+0,5*%t"2 (m). Kakoit myTh
MpOMIeT Telo 3a ykazaHHoe Bpems t = 2 ¢? OOOCHyiTe MPUMEHEHUE
3aKOHOB, UCIIOJIb3YEMBIX JIJISl PELICHUS 3a1a4u.
8 Cdopmynupyiite nepssiii 3akoH HproToHa. OIIK-1.3.1
9 OOBsicHUTe, Kak, COrjacHO BTOpoMy 3akoHy Hpiorona, 3aBucut | OIIK-1.3.1
YCKOpPEHUE TeJla OT €r0 Macchl.
10 KameHb n€XUT Ha IHE cOoCy/a, MOJHOCThIO Morpyx€unbiii B Boay. Kak | OITK-1.B.1
U3MEHUTCS CUjia JaBJICHHUs] KaMHA Ha JHO, €CJIM CBEpXy HaJIUTh
KepocHH (KepOCHH HE CMemuBaercss ¢ Boaoiu)? OOocHyiiTe cBOU
OTBeET.
11 [IpuBeaure npumep, WUIIOCTPUPYIOLIUI JeiicTBUE TpeThero 3akoHa | OIIK-1.Y.1
Hprorona.
12 HazoBute, kakoii wu3 3akoHoB Kermuepa ycranaBmuBaetr ¢opmy | OIIK-1.3.1
TPACKTOPHUH IJIAHET.
13 OueHute 3aBUCUMOCTb CHJIBI BCEMHUpHOro TsAroreHuss ot wmaccel | OIIK-1.B.1
B3aUMOJICCTBYIOIINX TEJT W PacCTOSHUA Mexay HuUMU. OOocHyiiTe,
KaK M3MEHHUTCS CHUJla B3aUMHOTO TSTOTEHMsI JIByX TEJ, €CIIM Maccy
OJIHOTO U3 TeJl YBEIMYUTh BJBOE, a PACCTOSHUE MEXIY TelaMu —
YMEHBILIUTH B JBa pasza.
14 JaiiTe onpeneneHre UMIyibca Tela Kak GU3nIecKoil BeTUUNHBIL. OIIK-1.3.1
15 ChopmynupyiiTe, mnpH KaKux YyCIOBUAX BbmosHsercs 3akoH | OIIK-1.3.1
COXpaHEHUsI UMITYIIbCA.
16 HazoBure, kakas ¢pusuueckas BeInyrHa Ha3zbiBaeTcsi MOMeHTOM cuitbl. | OINIK-1.3.1
17 CpaBHHUTE 3aMMCU OCHOBHOT'O 3aKOHA JUHAMUKH 11l mocTynarensHoro | OITK-1.B.1
¥ BpaulaTeapbHOro ABMkeHMs. Hailinure B3auMOCBSI3M MEXKIY 3THUMH
3aKOHAMH.
18 ChopmynupyiTe 3aKOH COXpaHEHHSI MOMEHTa UMITYJIbCA. OIIK-1.3.1
19 Haiite onpenenenue paboThl Kak (PU3HMUECKON BETUYUHBI. OIIK-1.3.1
20 ChopmynupyiiTe, 9TO TaKO€ MOIITHOCTh KaK (pU3nvecKas BeINUHHA. OIIK-1.3.1
21 Kakoit kopabnp mBikercss MemienHee — Harpyxkenusii wim | OIIK-1.B.1
HEHArpy>K€HHbId — TpU OAMHAKOBOW MOIIHOCTU JBMrareins?
OO0GocHyliTe CBOW OTBET.
22 OOBbscHHUTE, TOYEeMYy LIEHTPOCTpEeMUTENNbHAs cuia npu Bpamenun mo | OIIK-1.V.1
OKPY>KHOCTH HE IPOU3BOIUT PaOOTHI.
23 Uccnenyiite paboTy cuibl, eciu Teso Maccoit m = 1 xr nox nevicteuem | OIIK-1.V.1
HEKOTOPOM CHIIBI U3MEHUIIO CBOIO CKOPOCTH € Vo= 1 M/c 10 v = 3 m/c.
OO6ocHyiiTe TpPUMEHEHHE 3aKOHOB, MCHOIb3YEMbIX [UIsl pEIIeHUS
3aJlauH.
24 OOBbscHUTE, B YeM COCTOUT paziauyue Mexnay KoHcepBaruBHbiMH U | OIIK-1.B.1
HEKOHCEPBATHBHBIMU CHJIAMHU.
25 HaiiTe onpeneneHne NoTeHIMAIbHON SHEprun. OT 4ero oHa 3aBUCUT? OIIK-1.3.1
26 ChopmynupyiiTe 3aKOH coxpaHeHUs MexaHumdeckoil sHeprum. | OIIK-1.3.1

[IpuBenuTe mpuMep BBINOJIHEHUS 3aKOHA COXPAHEHUSI SHEPTUH.




27

Jan ToHkuii crepxkeHb Macco m = 120 r u gmuHOM [ = 50 cwMm,
CIOCOOHBIN BpaIaThbCsi OTHOCUTEIBHO OCH, MPOXOIAIICH uepe3 ero
cepenuHy. PaccuumraiiTe €ro MOMEHT MHEPUUH OTHOCHUTEIBHO
YKa3aHHOM OCH.

OIIK-1.V.1

28

[Tokaxkute HA mpuUMepe TOHKOro cTepkHs nuuHor 20 cM u maccou 30
I, Kak npumeHnserca teopema lllreliHepa s pacdyera MOMEHTa
MHEPLHN TEJl IIPU NEPEHOCE OCH BPALLEHUS C CEPEAMHBI CTEPKHSA Ha
OJIMH U3 €ro KOHIIOB.

OIIK-1.B.1

29

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

OIIK-1.3.1

30

Kak Brluncisercs KuHeTHYECKas OHCpPIrUsd BpallCHUA aGCOHIOTHO
TBepaoro Tena? CpaBHuTe ¢ GOPMYIOH NIl KMHETHYECKOW SHEPTHH
MOCTYNATCIbHOT'O ABUKCHUS.

OIIK-1.B.1

31

ChopmynupyiiTe nBa  IOCTyJaTa OTHOCUTEIbHOCTH

OUHIITEHA.

TEOPHUH

OIIK-1.3.1

32

CnpasemyiuBa 1M B cnenuanbHoil Teopun otHocutTenbHocTH (CTO)
KJaccuyeckasi opmyiia i KWHeTU4ecKor sHepruu E = mv*/2? Eciu
HET, TO KaK PAacCUMTHIBAETCS KMHETUYECKAash SHEPrHsl Tejla COTJacHo
CTO?

OIIK-1.B.1

33

Omnpenenute, Kak W3MEHUTCS MEpuo] KojeOaHWH NPYKHHHOTO
MasTHUKa TpPH YBEIWYCHUH €ro Macchl B 2 pas3a, a >KECTKOCTH
IPYXHUHBI — B § pas.

OIIK-1.V.1

34

Cnenalite BBIBOJ 11O BONpPOCY: Kak OyJIeT W3MEHITbCA XOJ
MasTHUKOBBIX 4YacOB IPU HACTYIUIEHUHU JIETHUX JKapKUX [HEH IO
CPAaBHEHHIO C XOJIOJHBIMHU 3UMHHMM JHSIMH, €CJIU Yachl YCTAHOBJIEHBI
B HEYTEIJICHHOM MOMELIEHUHU (CTEpKEHb MasTHUKA METAJUINYECKUM)?
AprymMeHTHpyiTe CBOI OTBET.

OIIK-1.B.1

35

Kak cBs3ana sHEprus rapMOHMUYECKUX KOJIEOaHUN C X aMIUTUTYI0U?

OIIK-1.V.1

36

ChopmynupyiiTe onpeeeHue BOTHBI.

OIIK-1.3.1

37

OOBsicHUTE pa3nuyue MEXAy TNPOJOJBHBIMA W  MONEPEYHBIMU
MEXaHUYECKUMH BOJHAMU.

OIIK-1.V.1

38

3anumuTe ypaBHEHUE OCeTyIeil BOJIHBL.

OIIK-1.3.1

39

HazoBure, ueMy paBHa cpeHsisi 00beMHas TNIOTHOCTh YHEPTHH BOJTHEI.

OIIK-1.3.1

40

M cTouHuK 3ByKa M IPUEMHHUK JBUXKYTCS IPYT OTHOCUTENIBHO JIpyra co
CKOPOCTSAMHU Uycy U Uyp COOTBETCTBEHHO. CKOPOCTH 3ByKa B Cpenie
paBHa 340 w/c. Ilpoananmu3upyiTe 3amady M ONpPEACIHTE
OTHOCHTEJIbHOE U3MEHEHHUE YacTOThI 3BYKa 3a cueT apdexra Jlomnepa.
HcTouHNK M MPUEMHUK ABMXKYTCSI HaBCTPEUY APYT APYTY: Uyem = 40
m/c, v,y = 60 M/c.

OIIK-1.B.1

41

Chopmymnupyiite npunaImn [ oirexnca.

OIIK-1.3.1

42

HazoBure onpenenenne nHTepepeHIny BOJIH.

OIIK-1.3.1

43

ChopmynupyiiTe, 4TO Ha3bIBaeTCs crosueit BomHOW. [IpuBemmte
IIPUMEP CTOSIYEH BOJIHBL.

OIIK-1.V.1

44

Uto n3y4aeT neKTpocTaTuKa’?

OIIK-1.3.1

45

Jaiite onpeneraeHUe TOYEYHOTO 3apsija.

OIIK-1.3.1

46

Kak wn3MeHuTCs cuna B3auMMOJAEHCTBHSI JIBYX OJJIEKTPOHOB, €CIIU
paccTosiHUEe MEX1y HUMH yBenuuuTh B 3 paza? OOochyiite Bam
OTBET.

OIIK-1.V.1




47 [Ipoananu3upyiite, Kakyro paboty coBepmaer anekrpocrarunueckoe | OIIK-1.B.1
1ojie TIPOTOHa B aTOME BOJAOPOJA IMPH TOJIHOM OOOpOTE AJIEKTpOHA
BOKpPYT HETO.
48 Kak B3auMHO OpUEHTHPOBAaHBI CUJIOBBIEC JIMHUU U dKBUITOTeHIIMaNbHBIE | OITK-1.3.1
HOBEPXHOCTU?
49 Uto Ha3bIBACTCS AIEKTPUUECKUM JTUMOJIEM? OIIK-1.3.1
50 Kaxue BemecTBa Ha3bIBaIOT AUAJIEKTPUKAMU? OIIK-1.3.1
51 OObsicHUTE pazauuue MeXAy MOoMspHbIMH u  HemossapHbeiMHU | OIIK-1.V.1
TUBIICKTPUKAMHU.
52 Ouenurte, Kakol eMKOCThIO Oynyr obnagate wmetammdeckue | OIIK-1.B.1
IUIACTHHBI IT0Mmap0 0.2 M”, KOTOpBIE pa3/IeIeHb! clioeM napaduHa (€
=2.5) Tommuuoi 0.5 cm?
53 Cnenaiite BBIBOJ, KakK H3MEHMTCA AJEeKTpoeMKocTh miockoro | OIIK-1.B.1
KOHJICHCATOpa C KBAJpPAaTHBIMU IJIACTUHAMH, €CIM M3 ITHX IJIACTHH
BBIPE3aTh KPYTU C IMaMETPOM, PaBHBIM CTOPOHE KBaJ[para.
54 OueHuTe cUTyaluio: J1Ba KOHJEHcaTopa oauHakoBoil emkoctu 200 | OIIK-1.B.1
MK®D coennHeHbl MapavieabHo. Kak M3MeHHTCs MX 00Ias €MKOCTb,
€CJIM COeTMHEHUE 3aMEHUTh Ha MoclieoBaTeabHoe?
55 [Ipoananuzupyiite, Kakoil BEeTWUYMHBI 3aps] NobkeH HaxoauThes Ha | OIIK-1.B.1
oOKJIaJiKax KOHJEHCATOpa, YTOObl MPU Pa3HOCTU MOTEHIIUAIOB MEXKITY
oOknankamu B 12 B on obnanan sueprueit B 1 Jx.
56 Jaiite onpeneneHne 3JIEKTPUIECKOrO TOKA. OIIK-1.3.1
57 Chopmynupyiite 3axkoH Oma it y4acTka [eru. OIIK-1.3.1
58 Kak n3ameHuTcs conpoTuBieHUE NMPoBoa, eciau ero amrHa yenuuutes | OINK-1.V.1
B 4 pa3a, a tuameTp — yBenuuurcs B 2 pa3a? OO0CHYHTE CBOI OTBET.
59 PaccunTaiiTe MOIIHOCTS, BhIAEIIEMYI0 Ha conpotuBiaeHuu 3 kOm npu | OIIK-1.B.1
IIPOTEKAaHUU Yepe3 Hero Toka cuinoi 60 MA?
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencraBieHsl B Tadnuie 16.
Ta6mmia 16 — Boripocs! (3amaun) nist 3auerta / audd. 3adera
No /it [Tepedyens BonpocoB (3amav) myis 3aueta / nudd. 3auera Kon
WHMKATOpa
1 Jaiite onpeneneHue MarHUTHOW UHYKLIAH. OIIK-1.3.1
2 Chopmynupyiite 3akoH bno-Capapa-Jlamaca. OIIK-1.3.1
3 Kakum o0pa3oM ompenensercst HanpapieHue CHIbl Ammepa? OIIK-1.3.1
4 PaccunraiiTe, yeMy paBHa BeiauM4yrMHAa MarHuTHOro moJjsga B ueHtpe | OINK-1.V.1
KpYyroBOro BUTKa paauyca 25 cMm ¢ TokoM 0.5 A.
5 PaccunTailiTe MarHUTHYI0 HMHIYKIMIO Ha OCH JJIMHHOTO coneHoupa, | OIIK-1.V.1
comepxamiero 10 BUTKOB Ha CAHTUMETP JJIMHBI U (EeppOMarHUTHBIN
CepACYHUK ¢ mpoHuLaeMocThio i = 100, ecam mo HeMy MPOXOJIUT TOK
cuoit 2 A.
6 PaccuuTaiiTe TUIOTHOCTP HAMOTKH TOpouaa, HeoOxomumyro, utoOwl | OIIK-1.B.1
IIpU CWie TOKa B HeM, paBHOM 10 A, MarHuTHOe IOJIE Ha €r0 OCH
nMeno Benmuuuny 1 mTo.
7 Ouenute cuTyalnuoo: B MAarHUTHOE 10JI€ ¢ OAMHAaKoBbIMU ckopocTsamu | OIIK-1.B.1

BJIETAIOT MPOTOH U 3JEKTPOH. ByAyT 1 OTIMYaThCS UX TPAEKTOPHH, U




€CJIM J1a, TO KaKiuM 00pa3oM? ApPryMEHTUPYHUTE CBOU OTBET.

Onpenenure, KakoM 3aps/i HECET dJEMEHTapHas 4YacTHUIlA, €CJIM OHa,
JIBUTAsICh CO CKOPOCThI0O | MMm/C B MarHuTHOM ToJie ¢ uHAYKIueH 0.5
Tn, ucnerTeiBaet aevictue cuiibl Jlopenna Bennunnoi 0.16 mH.

OIIK-1.B.1

B dem cocTouT siBiIeHHE 3JIEKTPOMArHUTHOW UHAYKIUN?

OIIK-1.3.1

[Ipoananuzupyiite Benuunny 2/1C, BO3HUKAIOILYIO B KOJbIIE, KOTOPOE
BBIHOCSIT M3 MOJIs 32 BpeMsi 25 mc. MeTauinueckoe KOJbLO paguycoM
10 cm HaxomuTcs B MarHUTHOM mosie ¢ uHaykauer 50 mTin. OtBer
3anuImITe B MB.

OIIK-1.V.1

11

JlaiiTe onpeneneHusi AMaMarHeTHKaM M TapaMarHeTUKaM.

OIIK-1.3.1

12

Kakwue BerecTBa Ha3bIBAIOTCS (peppoMarHeTUKamMu?

OIIK-1.3.1

13

Uto Ha3bIBAIOT KOAPLUUTUBHOU CUIION?

OIIK-1.3.1

14

Onpez[em/ITe, Kakas 3H€pF Ui 3aKJIF0OUCHA B KaTyIHKe I/IHI[yKTI/IBHOCTBIO
100 mI'a ¢ TokoMm cmitoit 0.2 A. OTBeT naiite B MJIX.

OIIK-1.¥.1

15

Urto Ha3bIBaeTCs 3JEKTPOMAarHUTHON BOJTHOM?

OIIK-1.3.1

16

Kak B3auMHO OpHEHTHUPOBAHBbI B 3JEKTPOMAarHUTHON BOJHE BEKTOPHI
HAIMpsODKCHHOCTU  JJICKTPHUYCCKOI'0 IIOJId, Mar HUTHOU HHAYKIOUU U
CKOpPOCTH BOJIHBI?

OIIK-1.3.1

17

ChopmynupyiiTe 3aK0H OTpaKEHUS CBETA.

OIIK-1.3.1

18

[Ipoananu3upyiTe, A€ CBET ABMXKETCS ObICTpee — B anmase (n = 2.42)
i B Bozie (n = 1.33). Bo ckonbko pa3 pa3nuyaroTcsi CKOpOCTH CBETA B
JIaHHBIX cpenax?

OIIK-1.B.1

19

OueHuTe cuTyalMio: JIyd CBETa NAJaeT Ha TIPaHULy pasjena JIByX
BemectB noa yriiom 30°. Ilokazarenb mpeaomyieHUs MEPBOU CPEIbI
paBeH 2.4. Bo3MOXHO J11, 4TOOBI OTPAKEHHBIN U MPETOMIICHHBIN JIydu
ObulM TepHeHIUKYyIspHbl Apyr apyry? Ecam pa, omnpenenure
II0Ka3aTeNb NPEIOMIIEHHS BTOPOI Cpebl.

OIIK-1.B.1

20

UYro Ha3wiBatoT uHTEpdEpeHIuei ceera?

OIIK-1.3.1

21

Onumure, B 4eM pas3Inyue MEXAY I€OMETPHUYECKOW M ONTHYECKOU
Pa3HOCTBIO XOJa CBETOBBIX JIyUEH.

OIIK-1.V.1

22

[Ipemnoxxure TeopeTuueckoe OOOCHOBAHUE HANUYUS — PaLyKHON
OKPAacKH y TOHKUX IJIEHOK (pa3JIUTOe Ha MOBEPXHOCTH BOJBI Macio,

MBUIBHBIE ITy3BIPHU U T.I1.).

OIIK-1.B.1

23

Urto Takoe nmumcnepcus cBera kak siBieHue? I[lpuBenutre mnpumepsl
HAOIOACHUS JUCTICPCHH.

OIIK-1.3.1

24

[Ipoananu3upyite, Kakol HaWOOJNBIIUNA TOPSIOK CIEKTpa MOXKHO
HaOmogaTh Ha IU(PaKIHMOHHOW perieTke, ecau oHa umeer 500
IITPUXOB HA MUJUIUMETP U €€ 00IydaroT CBETOM C JIMHON BOJIHBI 500
HM?

OIIK-1.B.1

25

Uemy paBHa pa3HOCTh (a3 JBYX CBETOBBIX BOJH, NPU KOTOpPOU
Ha0JII0/1aeTCsl MUHUMYM UHTEHCUBHOCTH?

OIIK-1.3.1

26

Ilnockonoyisipu30BaHHBIM  CBET IMAJAET HA AHAIW3ATOP TakK, 4YTO
IJIOCKOCTh MOJsipu3anuu  coctaBisier yroa 30° ¢ IJIOCKOCTBIO
aHanu3atopa. Bo CKoJbKO pa3 yMEHBIIUTCS MHTEHCHUBHOCTH CBETa B
YKa3aHHOM ciry4ae?

OIIK-1.V.1

27

Urto Takoe aOCOMOTHO YepHOE TeN0?

OIIK-1.3.1




28

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

OIIK-1.V.1

29

Pacnonoxxure cinenyromue CIEKTPaJbHbIE KIIACCHI 3BE3] B IOPSAIKE
BO3pacTaHUs aOCOJIIOTHON TEMIIEpaTyphbl:

A — Oenble 3Be315I,

G — KenThIe,

M — kpacHbsle,

O —romyoOnie

Hcnonp3yiiTe B OTBETE 3aKOHBI M3Ty4EHHS! aOCOIIOTHO YEPHOTO Tela.
OOBsCHUTE NOJYYEHHYIO 3aKOHOMEPHOCTh U3MEHEHMSI 1IBETA.

OIIK-1.B.1

30

Uro HazbiBaeTcst BHEIIHUM (HOTOdhHEeKTOM?

OIIK-1.3.1

31

MoskeT 1 BUIUMOE U3JTy4YeHHE BbI3BaTh (POTOA((EKT B MIacTUHE U3
MmeTajuia, paboTa BeIXxoga KOToporo paBHa 3.5 3B? OGocHyiiTe cBoii
OTBET.

OIIK-1.B.1

32

OOBsicHUTE TPUUYMHY BO3HUKHOBEHHUS TOPMO3HOTO PEHTTCHOBCKOTO
U3JIy4YEHHS.

OIIK-1.3.1

33

OO0mbscHUTE, KaK SHEprus (POTOHA CBSA3aHA C JUIMHOM CBETOBOW BOJIHBI.
OO06ocHyliTe Balll OTBET.

OIIK-1.3.1

34

®oToH ¢ AnuHOM BOJMHBI A = 97,04 mM paccesyicss Ha HENOJIBHKHOM
anekTpoHe moj yriaom 6 = 90°. Ilpemnoxkure crocod omnpeaeeHus
OTHOCUTEIILHOTO  W3MEHEHHUS  JUIMHBI  BOJIHBI  (OTOHA  TIpH
KOMIITOHOBCKOM paccestHiH. PaccunTaiiTe ero BeMMYMHY B YKa3aHHOM
cinydyae. KoMnTOHOBCKasl UIMHA BOJIHBI paBHA 2,426 nm.

OIIK-1.B.1

35

Onumure, 94TO MPECTABIAECT COOOM aTOM B paMKax Mojenu ToMcoHa.
Kakue ocHOBHBIE HETOCTATKHA JAaHHOM MOaeIn?

OIIK-1.3.1

36

ATtom BOAOPOJa HAXOAUTCSI B OCHOBHOM COCTOSHHHU. Kaxkoii JJIMHBI
BOJIHBI M3JTy4EHUE MOXKET MCIYCTUTh JaHHBIA atomM? OOGOCHYHTE Ball
OTBET, MCIOJIb3Ys NTOCTYJIATHI bopa.

OIIK-1.B.1

37

B dem coctout runotesa ne bponns?

OIIK-1.3.1

38

OObsicHUTE, TPU KAKUX YCIOBHUAX MHMKPOUYACTULIBI IPOSBISIOT
BOJIHOBbIE cBONMCTBa. IlpmBemuTe mnpuMepsl, NOATBEPKAAIOLINE
BOJIHOBBIE CBOICTBA YaCTHII.

OIIK-1.3.1

39

Byner nam mposiBASATH BOJHOBBIE CBOMCTBA (PYTOONBHBIA MSY TIPH
NOMAJJaHuU B BOpOTa IIMPHHOM 7 M, ecinu macca msda 400 r., a
ckopocTh - 100 km/a? OTBEeT 000CHOBATH.

OIIK-1.V.1

40

KaxoB ¢u3ndeckuii CMbICI BOTHOBOH QyHKIHH?

OIIK-1.3.1

41

B uem oriamumMe CTaMOHApHOTO W HECTAlMOHAPHOTO YpPaBHEHUS
[pénunrepa?

OIIK-1.3.1

42

OueHute 10 TOPSAAKY BEIUYMHBI BpeMs JKH3HH KBAHTOBOTO
COCTOSIHMSI, DHEpPrusi KOTOPOrO XapaKTEpPU3YyeTCs Ppa3MbIBAHUEM
nopsigka AE = 0.1 5B.

OIIK-1.B.1

43

MukpouacTuua 3amnepra B O4JHOMEPHON NOTEHIUAIBHON AIME IIUPUHON
/ ¢ OeCKOHEYHBIMHU CTEHKAaMH M HaXOJUTCSI B COCTOSTHUM C KBAHTOBBIM
yucioM n = /. IlokaxuTe, Kak ONpPEAEIUTb KOOPAWHATHI TOYEK, B
KOTOPBIX BEPOSITHOCTb OOHApY)XUTh MMKpPOUYACTHUIy MaKCHMaJIbHa.
Haitgure ux B ykazaHHOM cilyyae.

OIIK-1.B.1

44

CpaBHuTe JyIMHY BOJIHBI e bpoins muia 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 KojeOaHHil» KBaHTOBOTO
TapMOHMYECKOTO  OCIMJUIATOPA  CBA3aHA  C  COOTHOIICHHEM

OIIK-1.B.1




HeonpeaeneHHocTel [ eizenoepra?

46 [TocunTaiiTe, CKONBKO 3JIEKTPOHOB MOXKET HaXxoAuTbcs B ocHOBHOM | OIIK-1.V.1
COCTOSIHMM B aTOME.

47 [locunTaiiTe, CKOJIBKO 3JIEKTPOHOB B aToMe, y Koroporo ueiaukom | OIIK-1.V.1
3all0JIHEHa BHEIIHAS 2p-000J04Kka. ATOM Kakoro BeIlEeCTBa HMEET
TaKyIO MEKTPOHHYIO KOH(PUTYpaAIHIO?

48 Kakum wmoker OBITh CHUH 4acTull, KoTopble ommchiBatoTcs | OIIK-1.3.1
cratuctukor @epmu — [lupaka? [lpuBenure npumepsl TAKMX YaCTHULL.

49 OOBsicHuTe, 4YeM OTIWYaeTcs XapakTtep 3amosHeHust coctosiHui | OIIK-1.3.1
KBAHTOBOM CHCTEMBI ()epMHUOHAMH U OO30HAMH.

50 [Ipennoxkute  Teopermyeckoe  oOocHoBanme, kak  wm3Menurtces | OIIK-1.B.1
NPOBOJUMOCTh KPEMHHEBOTO o00paslia, €cid B HEro BHEAPUTH
HEOOJIBIIIOE KOJMYECTBO WHINEBOW NpuMecH? BalleHTHOCTh KpeMHUS
paBHa 4, BaJIECHTHOCTb UHIUS — 3.

51 CormnocTtaBbTe CBOMCTBA CIIOHTAHHOTO U BBIHYKJICHHOT'O U3JIYy4CHHUSI. OIIK-1.B.1

52 OnuiyTe TpUHITUI PabOTHI Ja3epa 1Mo TPEXyPOBHEBOH CXEME. OIIK-1.3.1

53 Jlazep paboraeT mO TpexypoBHEBOW cxeme. DHeprus ocHoBHoro | OITK-1.V.1
coctosiausl E; = -8 3B, 3Heprus Bo30yXIEHHOTO cOoCcTostHUS E, = -5
9B, sHeprus metactabmwibHOTO coctostHus E3;= -5.2 3B. Onpenenure
JUIMHY BOJIHBI, HA KOTOPOH MPOUCXOAUT pabouee n3yuyeHue.

54 Uemy paBHa MoJsipHas TEIUIOEMKOCTh TBepAoro tena, coryacHo | OINK-1.3.1
KJIACCMYECKOU Teopuu TeruioemMkocTu Jrononra u [1tu?

55 OOBbsicHUTE, KaK KBAaHTOBas TeOopus TerjoeMKocTu TBepaoro tena | OIIK-1.V.1
Jlebast TOTIOTHSET TEOPHUIO TEIJIOEMKOCTH DUHINITEHHA.

56 Kakas wvactuma HaspiBaercss ¢onoHom? Kakum  kBanroBbsiM | OINIK-1.3.1

pacnpeeieHieM ONUChIBalOTC (YOHOHBI?

[lepeuenr TeM [ KypCOBOTO TMPOEKTUPOBAHUS/BBIIIOIHEHUS KYpCOBOM paboOThI
npecTaBiICHBI B Tabnuie 17.
Ta6ymmia 17 — [lepedern TeM aJig KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KYPCOBOIM PaOOTHI

Ne /i1 [IpumepHbIil IepeyeHb TeM I KypCOBOTO POSKTHPOBAHNUSI/BBITIOTHEHUS
B KYpPCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPETYCMOTPEHO
Bompockl s mpoBeneHUs MPOMEXKYTOYHOW aTTECTAllMd B BHIE TECTHPOBAHUS

npeCTaBICHBI B Tabnuie 18.

Tabmuua 18 — IIpumepHbIii TepedeHb BOIIPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB Kon
MHAMKATOpa
Cemectp 1
1 Kakas Oyzer TpaeKkTopus y YaCTHIIbI, ABMKYIIECHCS paBHOMEPHO € OIIK-1.V.1
IIOCTOSTHHBIM 110 BEJINYMHE YCKOPEHUEM.
1) [Ipsimast muHus
2) Jlunus ¢ nepernbom
3) [Tapabona
4) OKpyXHOCTH
2 Onpenenure, Kakas U3 NpeacTaBIeHHBIX pu3nueckux BenudynH umeetr | OIIK-1.3.1

CAMHUIY UBMCPCHUA, COBITIAJAI0IIYIO C GIIHHPILIeﬁ N3MCPCHUSA CHUIIBL.




1) Wmmynbc

2) Yckopenue

3) Bec

4) VYrnoas CKOpOCTh

Yrto mpou3oita€T nocie abCoMoTHO HEYNPYTOTO yAapa YacTHIL
MaccaMu m; = 4m; U ¢ KWHeTUYeCcKUMH >Heprusimu T, = 6T,. Yactuua
C Maccoil m; ABUTanach BIPABO, a YACTHUIA C MACCOU M, - HABCTPEUY
YacTHIIE C MacCol m;.

1) Yactuipl Oy1yT ABUTATHCS BIPABO

2) Equnasi yacTuma Oyaer ABUraTbesi BJeBO

3) Yactuis! OyayT MOKOUTHCS

4) Yactuipl Oy1yT IBUTATHCS B IPOTUBOIIOJIOKHBIE CTOPOHBI

OIIK-1.B.1

[Ipoananusupyire, KAKON OTBET SIBJISICTCS IIPABUIILHBIM Ha BOIIPOC:
«Uemy paBHa cymMMa BHYTPEHHUX CWJI, AEUCTBYIOLINX MEXAY T€JIaMu
3aMKHYTOW MEXaHUYECKOU CUCTEMBI?»

1) M3MeHeHUIo SHEPIUH CUCTEMBI

2) Hyaw

3) H3MeHeHUI0 UMITYIhCa CUCTEMBI
4) VYCKOpEHHUIO LEHTPAa MacC CUCTEMBbI

OIIK-1.B.1

YTto mpou30iiIeT ¢ MOMEHTOM WHEPIIMH CBUHIIOBOTO ITUIUHAPA
OTHOCHUTEJIBHO OCH, COBIIAIAIOLIEN C €70 TEOMETPUUYECKOU OCHIO
CUMMETPUH, €CJIH LWJIUHIP CIUTIOIIUTD B IUCK?

1) He usmenurcs

2) YBeau4urcs

3) CoxpaHuTtcs

4) CraHeT paBHBIM HYJIIO

OIIK-1.B.1

Vkaxure BCPHYIO 3allUCh YPAaBHCHUA JUHAMUKHA BpalllaTCIBHOT'O
JABHKXCHUA.

1) M=J*o

2) e=M/J

3) M=L*w’

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*7°/2
3)J = m*7/3
4) J=m*r’

OIIK-1.3.1

Bribepure ¢pazy, COOTBETCTBYIOIIYIO IEPBOMY 3aK0oH HpioTOHA:!
«ITepBbiii 3akoH Hpl0TOHA yTBEPKAACT. ..»

1) ®akr cymecTBOBaHUS aOCONMIOTHOTO JBUKCHHUS
2) CymecTBOBaHUE MHEPUHMAIbHBIX CHCTEM OTCUYETA
3) ®akrt cyuecTBOBaHUS HEMHEPIUAIBHBIX CUCTEM OTCUETa

OIIK-1.3.1




4) ®@akT CcymnecTBOBAaHHUS MPUHIIAI OTHOCUTEIBHOCTH [ anmumes

PaccunTaiiTe BeMMUMHY MOIYJIS MAKCUMaJIbHON BEJIMUUHBI YCKOPEHHUS
TOYKH, JBUKEHHE KOTOPOIl ONUCHIBAETCS YpPaBHEHUEM X = 3C0S(2f —
m/4) cm

1) 12 mie?
2) 3wk’
3) 7w’
4) 9 wm/c?

OIIK-1.V.1

10

Bri6epute GpopMyity, onpenensionyo BeTuIuHy (pa3oBoil CKOPOCTH
BOJIHBI

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

OIIK-1.3.1

11

PaccuuTaiite, uemy paBHa paboTa KOHCEPBAaTUBHON CHIIBI TIO
3aMKHYTOU TpaekTopuu (1o toukam 1,2,3 u 1)

1) 3aBucuT OT YOBUIM OTEHIMAIBLHON SHEPTUH

2) IlponopuuoHaibHa NPUPAIICHUIO KHHETHYECKON SHEPTUr
3) PaBHa Hy.10

4) 3aBHCHUT OT CKOPOCTH JBHKEHUS.

OIIK-1.3.1

12

Kaxkas u3 nmepeuucieHHbIX (GU3MYECKUX BEIINYNH UMEET Pa3MEPHOCTh
(kr-M)/c*?

1) MomeHT cuiibl
2) MowmeHT uHepIn

3) MowmeHT umiynbca
4) Cuaa

OIIK-1.3.1

13

Korna TanrenumnanbHOe yCKOpPEHHE PABHO HYIIIO, @ HOPMaJIbHOE
YCKOPEHHUE MOCTOSHHO, TO TAKOE IBUKEHUE HA3bIBACTCH ...

1) PaBHOMEpPHBIM KpUBOIMHEWHBIM

2) PaBHOMEpHBIM NPSAMOJMHENHBIM

3) PaBHOYCKOPEHHBIM MPSIMOIUHEHHBIM
4) PaBHOMepHBIM BpallleHHEM

OIIK-1.3.1

14

Bribepure npaBuibHbIH 0TBET. Kak n3MeHseTcss MOAYJb CKOPOCTH
IPH IPSIMOJIMHEWHOM JIBM)KEHHH, €CITH 3aBUCHMOCTb ITPOIICHHOTO
TEJIOM ITYTH OT BPEMEHH 3a/aHa ypaBHEHHeM: S =4 + 157 + 7

1) YoOwiBaeT

2) Ilpoxoaut yepe3 MUHUMYM
3) Bospacraer

4) Ocraércs MOCTOSTHHBIM

OIIK-1.B.1

15

Kak BeIuncaseTcss MOMEHT HHCPIUHN MaTepHaHLHOﬁ TOYKH?

1) J=m*P/3
2) J=m*P/12

OIIK-1.3.1




3) J=2*m*r/5
4) J=m*r

16

Kaxk cooTHOCATCSI MOMEHTBI UHEPIUH AUCKA J, 1 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 oTHOIMEHNE Tpou3BeIeHHBIX padoT (A1/Az), ecnu ABa AUCKa
¢ paBHBIMHM Maccamu U paaguycamu Ry u R, (R} = 2R,) packpyuuBarot
13 COCTOSIHUSA ITOKOSA 4O OANHAKOBBIX YTJ'IOBBIX CKOpOCTefI.

1
2)3
3)4
4)5

OIIK-1.B.1

18

Kaxoii yuéHblii coznan crienuanbHy0 TEOPUI0 OTHOCUTEIBHOCTH
(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+m/6)
3) x = Sctg(8t*+m/2)
4) x = 0,05arctg(2t>”)

OIIK-1.3.1

20

[Ipoananu3upyiite, Npy KaKOM yCJIOBUHU B CHCTEME, COBEPIIAIOIIEH
BBIHY’K/JICHHbIE Kosie0aHus, Oy1eT HaOI01aThCsl pe30HAHC (Mg —
coOCTBEHHAs 4aCTOTa, (® — YACTOTA BHIHYKIAIOIIEH CUIIbI)?

1) ®>>wm
2) ®>wmo
3) o=
4) o <<o

OIIK-1.3.1

21

Bribepure, kakas Gpusnueckas BeTUYUHA H3MEHIETCS 1101
BO3JICHCTBHEM CHJIBI HA TEJIO COTJIACHO BTOPOMY 3akoHY HploToHa.

1) Momnspuas macca
2) Ckopocthb

3) Macca

4) MoMeHT uHepuuu

OIIK-1.3.1

22

Bri6epute, B Kakoi cucTeMe TeJ MOJHBI MOMEHT UMITYJIbCa OCTACTCs
IIOCTOSAHHBIM.

1) 3amkHyTOI

OIIK-1.3.1




2) HesamkHyTOM, r7ie CcyMMa MOMEHTOB BHYTPEHHHUX CHJI paBHA HYIIIO
3) HesamkHyTOI, rIe CyMMa MOMEHTOB BHEIIIHUX CHJI TIOCTOSIHHA
4) HezamknyTOU

23

VYkaxute, paboTa Kakoi U3 NEPEYUCICHHBIX CUJI paBHa HYJIO MpU
3aMKHYTOM TPaeKTOPUU JIBHKEHUS Tela.

1) Bsskoro TpeHus

2) Cwuiibl TpeHHS KaueHUs

3) Tsarorenus

4) Cwibl TpeHUS CKOTBKCHHS

OIIK-1.3.1
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Yemy paBHA BeTMUMHA YCKOPEHHS CBOOOIHOTO MAACHUS g Ha BBICOTE
HaJ IOBEPXHOCTHIO 3eMJIM, paBHOU paauycy 3emnu? Benuuuny g
BOJIM3U TOBEPXHOCTH 3eMIIH IPUHATH PAaBHOH 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

[Ipoananu3upyiTe, Kak U3BMEHHUTCS TIEPHO]T KOJIeOaHMI
MaTCMaTU4YCCKOro MasiTHUKA, CCJIIN JJIMHY €T0 IMoJABECa YBCINYUTD B 9
pas, a Maccy rpysa — yBeJIM4MThb B 4 pasa.

1) YBeauuurcs B 3 pa3a
2) VYBenuuutcs B 4 paza

3) VYwmenbmurcs B 2 pa3a
4) VYwmensmurcs B 4 pasa

OIIK-1.V.1

26

O1neHuTe IEKTPOEMKOCTh TUIOCKOTO BO3AYITHOTO KOHEHCATOPA, ECITH
paccTosHue MEXIy ero 0OKIagKaMH YBEJIUIHUTh B 9 pas, a 001acTh
MEXy OOKJIaIKaMH 3aJIUTh JUCTUIUTHPOBAHHON BOIOH (g = 81).

1) VYmenbmurcs B 4 pa3
2) VYBenuuutcs B 4 paza
3) YBeauuurcsa B 9 pa3
4) VYBenuuutcs B 12 pa3

OIIK-1.B.1

27

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

1) IIpoBomHuku

2) IlomynpoBOAHUKH
3) IlnmarmHa

4) JAudjekTpuKH

OIIK-1.3.1

28

Kax HampaBieHbI CUIIOBBIC IMHUH HATPSHKEHHOCTH
3JIEKTPOCTATHYECKOTO TIOJIS, CO3JaHHOTO TOUYCYHBIM OTPHUIIATETHHBIM
3apsiaAoM?

1) 3akpyudnBarOTCs BOKpYT 3apsia
2) K3apsany
3) 3akpyuyuBarOTCs BOKPYT 3apsijia 0 YaCOBOM CTPEIIKE

OIIK-1.3.1




4) 3axkpy4MBarOTCs BOKPYT 3apsija MPOTUB YaCOBON CTPEIKU

29 MoskeT 11 yacTHlla UMETh 3apsijl, BEIMUNHA KoToporo B 1.5 pa3a OIIK-1.3.1
OoJIbIIIE 3TIeMEHTapHOTO 3apsia’?
1) Moxer
2) Her, He MoxKeT
3) MokeT, HO TOJIBKO €CIIH 3apsi]l OTPULIATEIbHBII
4) MoXKeT, HO TOJIBKO €CJIH 3apsi]l MOJ0KUTEIbHBIN
30 Yemy paBeH MOTEHITMAT SJIEKTPUUECKOTO OIS ? OIIK-1.3.1
1) TloreHuuanbHON SHEPTHsI €TUHUYHOTO TOJIOKUTEIBHOTO 3apsiaa
WJIM OTHOUICHUIO MOTEHIIMAIBHOMN SHEPTUHU K 3apsTy
2) Pabote cui1 moJisi o nepeMemieHNI0 eIMHUYHOTO
MOJIOKUTETbHOT0 3apsiia U3 JAHHOM TOYKHM M0JISl B
0eCKOHEYHOCTh
3) Cune, AeHcTBYIONIEH Ha 3apsijl, TOMEIIEHHBIA B JTAHHYIO TOUKY
OJIst
4) KuHeTn4eckoi YHepruu MPOOHOTO TOYSUHOTO SIUHUIHOTO 3apsiaa
B JIaHHOM TOYKE IOJIA
31 Hanumure popmyny 3akona Oma B muddepenmansHoi popme. OIIK-1.3.1
1) R=U/I
2) R=Q/FAt
3) j=c¢'E
4) R=P/I
32 Haiinute mpaBuiabHOE Ha3BaHKE JIJIsl BEKTOPHOM CHIIOBOM OIIK-1.3.1
XapaKTEPUCTUKHU AJIEKTPOCTATUUECKOTO MOJIA.
1) Ilorenmman
2) HanpsizkeHHOCTH
3) Unnykmus
4) 3apsn
33 Onenute, Kak U3MEHUTCS CHUJIA 3JIEKTPOCTATHIECKOTO OIIK-1.B.1
B3aMMOJICHCTBUS IBYX TOUCYHBIX 3apPSIIOB, €CIIU OJIUH M3 HUX
YMEHBIIIUTH B 4 pa3a, a pacCTOSIHUE MEX1y HUIMH YMEHBIIUTH B 2 pasa.
1) VYmenbmutes B 8 pa3
2) YwmenbwuTcs B 2 pasza
3) VYmenbumrcs B 16 pa3
4) He usmenurcs
34 Onenute, Kak 3aBUCUT JIEKTPUUECKasl MPOBOAUMOCTh TpoBoanuka oT | OIIK-1.B.1
MPUIIOKEHHOM K HEMY pa3HOCTH MOTEHIHAIOB.
1) IIpsMo mpomopirOHaIBEHO
2) IlpomopimoHaIBHO CTENIEHU OT Pa3HOCTH IMMOTEHIINAIOB
3) IIpomopuuoHadbHO KBaaApaTy
4) He 3aBucHuT
35 VYkaxuTe GU3NUECKyI0 BEIMUNHY, KOTOpas UMEET Ty )K€ CIUHUILY OIIK-1.3.1




HU3MCPCHUS, UTO U HAIIPSIZKCHUC.

1) HanpsxeHHOCTB
2) IlpoBonuMocCTb
3) 24C

4) ConpoTuBieHue

Cemectp 2

36

Kak Ha3pIBaeTcst BeIMUMHA HANPSHKEHHOCTH T10JIs, €CITH
HaMarHMYEHHOCTH (peppoMarHeTnka oOpamaercs B HyJb U
HaNpsHKEHHOCTD T0JIs1 HalpaBJIeHa MPOTUBOIOIOKHO TOJIO,
BbI3BaBILIEMYy HaMarHM4MBaHue?

1) T'mcrepesucom

2) KospuutusHoii cuioit
3) Tlonspusanueit

4) MarHuToABMKYILEN CHIION

OIIK-1.3.1

37

OneHure, 10 KaKOW TPACKTOPHH OYAET IBUTaThCs B MATHUTHOM I10JI€
YacTUIIa, JIETSIIAs ¢ TOCTOSHHOW CKOPOCTBIO BAOJIb JIMHUI MarHUTHOU

WHIYKIUN?

1) OxpyXHOCTB
2) Ilpsamas
3) Osanoun
4) Dnmurc

OIIK-1.V.1

38

B kakux enuHUIAX U3MEPSETCS HAMPSKECHHOCTD IIEKTPUIECKOTO
moJst?

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

OIIK-1.3.1

39

VY cTaHOBHUTE COOTBETCTBUE MEXK]ly MAaTEpHAJIOM ITPOBOIHUKA U €TI0
3IIEKTPOIPOBOJHOCTBIO:

Marepuan DnexTpornpoBoaHOCTh (G, 1/(OM:-cm)
A) Metamn 1)>10"-10"°

B) ITonynpoBogHuK 2)1071°-10°

B) JIH3IIEKTPHK 3) 10* - 10°

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

OIIK-1.3.1

40

Onenute, Kak COOTHOCSATCS YIUIBI TAJIEHUS 0. U OTPAXEHUs (p CBETA?

1) o>> @
2) a>0
3) a=9¢
4) a<o

OIIK-1.3.1

41

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

OIIK-1.B.1




1) 1/32

2) 1/4
3) 4
4) 1/16
42 VYkaxure sSBICHUE, KOTOPOE UIMEHYETCsl HHTepepeHInel BOTH? OIIK-1.3.1
1) Orubanue BOJIHAMU NMPEMSATCTBUI
2) HanoxeHue Apyr Ha APyra BOJIH, HAYIIMX OT KOT€PEeHTHBIX
HCTOYHUKOB
3) OTKJIOHEHHE BOJIH OT MEPBOHAYAIIBHOTO HAMPABJICHUS
pacIpocTpaHeHus U MEPexo/ie U3 OJHOM cpebl B APYTYIO
4) 3aBUCHMOCTH (Ha30BOM CKOPOCTH OT JIJTMHBI BOJTHBI
43 [Tpoananu3upyiTe, KaKuM JOJIKEH OBITH YTOJI MaJCHHS CBETOBOTO OIIK-1.B.1
Jyda, YTOOBI OTPAKEHHBIN JTyd COCTABJISUI € Magarommm yroi 40°.
1) 25°
2) 55°
3) 20°
4) 45°
44 OneHuTe ONTHYECKYIO JJIMHY ITyTH L U3 0JHOU TOUkH B Apyryto, ecin | OIIK-1.B.1
paccTosiHue MeXAy ABYMs TOYKAaMHU IIPO3PAaYHON JUIIIEKTPUUECKOU
cpensl S = 4 M. [lokazatens npenomiieHus cpeisl n = 1.5. OnTudeckast
JUIMHA IyTU L U3 OIHOM TOYKH B APYT'YyIO COCTABUT. ..
1) 5™
2) 6m
3) Tm
4) 11m
45 Jl1st 0OBSICHEHUST KAKOTO SIBJICHHSI MOKET OBITh Mcmioib30Bad npuniun | OITK-1.3.1
I'toiirenca-dpenens?
1) KorepeHTHOCTD
2) Andpaxuus
3) Tlonspuzauus
4) KopryckyisipHO-BOJTHOBOU Jyanun3m
46 [Ipoananusupyiite, 4eMy paBeH MEPUOJ PELIETKH, KOraa OIIK-1.B.1
TuQpakinoHHas perieTka coaepkut 200 MTpUXoB HA MIJUTUMETP.
1) 100 mxm
2) 500 mxm
3) 200 mxm
4) 5 MM
47 [Ipoananu3upyiTe MHTEHCUBHOCTh CBETA MPU UHTEP(DEPEHITUN OIIK-1.VY.1

OJIMHAKOBBIX BOJIH C HHTEHCUBHOCTBIO / OT KOTEPEHTHBIX HCTOYHHKOB
B TOYKE, B KOTOPO# pa3HoCTh ¢a3 paBHa 2*7*N (N=0, 1, 2, ...)?

1) 4*I




2) 3*

3) 1
4) 0
48 UTo U3 NePEeYNCICHHOTO SBISIETCS OCOOCHHOCTBHIO CUIOBBIX TUHHM OIIK-1.3.1
MarHuTHOTO MOJs?
1) CunoBble THHUM MATHUTHOIO IOJISI BCEI/Ia 3aMKHYThIE
2) MarHuTHbIE CUJIOBbIC JJMHUN HAYUHAIOTCS HA MAarHUTHBIX U
3aKaHYMBAIOTCA Ha JIEKTPUUECKUX 3apsAaax
3) MarHuTHbI€ CUIOBbIE JIMHUM HAUYMHAIOTCS M 3aKaHYMBAIOTCS Ha
MarHUTHBIX 3apsiax
4) MarauTtHble CUJIOBbIC JMHUM HAUMHAIOTCS U 3aKaHUYMBAIOTCS Ha
NEKTPUUECKUX 3apsiiax
49 CnenaiiTe BbIBOJ, KAKOH r€OMETPUUECKON (GUTypOil MOKHO ONHUCATh OIIK-1.B.1
TPAEKTOPUIO ABHKEHMS 3apsHDKEHHON YaCTHIIbI, IBUTAOLIEHCS 0]
HEKOTOpbIM yriioM (0° < a < 90°) K TMHUSAM MarHUTHOW MHTYKIIHH.
1) OxpyxHOCTBH
2) IlapaGona
3) T'unepOona
4) Cnupauab
50 Ouenute crenens noaspusanuu P cBera, eciiu CBET NPeACTABIISAET OIIK-1.B.1
co0o0li cMech €CTECTBEHHOI'O CBETA C MJIOCKOMOISPU30BaHHbIM.
VHTEHCUBHOCTD MOJIIPU30BAaHHOTO CBETA B JIy4Y€ paBHA
MHTEHCUBHOCTH €CTECTBEHHOT'O CBETA.
1) 25%
2) 35%
3) 50%
4) 75%
51 Paccunraiite nokasarens NpeIoOMIICHHs BELIECTBA, €CJIA CKOPOCTh OIIK-1.V.1
CBeTa IPU NEPEXO/IE JIyda U3 BO3]lyXa B HEKOTOPOE BELIECTBO
ymenbmiach Ha 20%.
1) 1.2
2) 1.25
3) 0.2
4) 2.2
52 PaccuunTaiiTe yron Mexay ONTHUYECKUMU OCSIMU TIOJIIpU3aTopa 1 OIIK-1.VY.1
aHanmu3aTopa. IIpu npoxokaeHnn CKpEeIeHHBIX MoJIIpU3aTopa U
aHaJIM3aTOpPa HHTEHCUBHOCTh CBETA YMEHBIINIACH B 4 pasa.
1) 60°
2) 45°
3) 30°
4) 90°
53 [Ipoananusupyiire, KaK U3MEHUTCS BEIMYMHA MAarHUTHOW MHIYKLIUH OIIK-1.B.1

Ha OCHU JJIMHHOTO COJIEHOM/IA, €CJIM TOK B HEM YBEJIMUUTH B 4 pasa, a
IUIOTHOCTh HAMOTKHM BUTKOB YMEHBIINTH B 2 paza?




1) YBesuuurcs B 2 pasza
2) VYsennuurcs B 9 pa3

3) VYmenbpmmrcs B 9 pa3
4) VYwmensmures B 3 pasa

54

YKa)KI/ITe, KaKoe TeJIO SBJIIETCS aOCOIIOTHO YCPHBIM TCJIOM.

1) Ilorsomaer Bce majaroiee Ha Hero N3Jay4eHue
2) Ortpakaer Bce Maaaroliee Ha HeTO U3JTyYCHHE

3) Uznydaer B peHTI€HOBCKOM JHana3oHe

4) W3my4aeT B BUAUMOM JHAra30He

OIIK-1.3.1

55

VY Kakoro u3 Tes oTpaxkaTeiabHast CHOCOOHOCTh OJM3Ka K HYIIO?

1) ITpo3paunoro
2) 3epkanbHOTO
3) MaroBoro

4) YepHoro

OIIK-1.3.1
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OLIGHI/ITG, BO CKOJIBKO p83 YBGHI/I‘II/IJIaCB BHGPFCTI/I‘-IGCKaH CBCTUMOCTH
a0CoJI0THO YepHOoTro Temna npu ero HarpeBanuu ¢ T1= 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
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Bribepure, kakas popmyna HanOoee TOUHO ONKCHIBACT
CIEKTPAIBbHYIO IUIOTHOCTh SHEPTeTHYECKOI CBETUMOCTH a0COIIOTHO
YepHOro Tena.

1) ®opmyna depmu-/upaxa
2) ®opmyna boze-DitHmTeitHa
3) ®opmyaa [lnanka

4) ®opmyna Panes-Jxunca

OIIK-1.3.1

58

Kaxoe n3znyuenue sBisieTcst paBHOBECHBIM ?

1) Anbsda-, 6era-, raMMa-U3ITy4eHUS

2) TensioBOE M3JIyUeHHE

3) JlazepHoe n3nyyeHue B BUAUMOM U MH(PPAKpaCHOM JHara3oHax
4) TopM0O3HOE PEHTTEHOBCKOE U3JIYUCHHE

OIIK-1.3.1

59

VYkaxuTte 3aK0H, KOTOPBIi ONpeAesIeT MOJ0KEHHEe MaKCHMyMa
U3ITy4aTeNIbHON CITOCOOHOCTH a0COTIOTHO YEPHOTO MPH 3aJaHHOU
a0COMIOTHOU TeMIepaType.

1) 3akon Credana-bonpimana
2) IlepBrlii 3ak0H Buna

3) 3akon Kupxroda

4) 3akon Maimoca

OIIK-1.3.1

60

Ykaxute GopMyy, OMPEIeIIIONIYI0 JHEPTHIO CBETOBOTO KBAaHTA!

1) E=(m*c)2

OIIK-1.3.1




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

61

[Ipoananu3upyiiTe, Kak U3MEHSACTCS CHJIa TOKA HACBHIIIEHUS ITPH
doro3ddexre B ciryyae yMEHbIICHHUS CBETOBOTO IMOTOKA Ma/IA0IIETO
CBeTa IMOCTOSIHHOMN JUTMHBI BOJIHBL.

1) YMenbmaerca

2) CHauasia yMeHbIIAETCs, 3aTEM YBEIMUNBAETCS

3) CHauana yBeIMUMUBACTCS, 3aTEM YMEHBIIIACTCS

4) CHauana ocTaeTcs NOCTOSIHHOM, @ 3aTEM YMEHBUIAETCS

OIIK-1.B.1
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[Ipoananu3upyite, 4TO MPOU3OUAET C KHHETUYECKOM SHEPTUEH
(OTOAIEKTPOHOB, €CIIH, HE MEHSISI YACTOTHI MMAJAIONIETO CBETa,
YBEJIMYUTH €r0 MHTEHCUBHOCTD B 2 pasa.

1) YMenpmutcs B 2 paza
2) YBenuuutcs B 4 pasza
3) He uzamenurcs

4) YBenuuutcs B 2 paza

OIIK-1.B.1
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Onenure BeMMUUHY KpacHOH rpanuilsl poroaddexra (B repruax) amis
KaToJ1a, M3rOTOBJICHHOTO U3 BoJib(ppama Tommunoi 2 mm. Katon
HOKPBIT clioeM okcua 6apus. PaboTa BbIXo/1a 3JIEKTPOHOB C
NOBEpPXHOCTH KaToza paBHa 2 3B. IlocrosHuas [Tnanka —h = 6.6*10
Jlx*c. 3apsix anekrpora — e = 1.6%10™° Ku.

34

1) 3.2*10"° 'y
2) 4.8%10"° 'y
3)4.8%10" I'y
4)4.8%¥10" 'y

OIIK-1.B.1
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KakuMm 00pa3om 3aBUCHT pabOTa BBIXO/Ia DIIEKTPOHA C TIOBEPXHOCTH
KaToJla M3 KaJIMUS OT YaCTOTHI T Jal0IIero cBera’?

1) IIpsmo mponmopuHOHAIBLHO YacTOTE

2) IlpomoprmoHAIBHO YCKOPSIONIEMY HAPSIKCHHUIO
3) IIpomopiroHadIbHO KBaJApPaTy 4aCTOTHI

4) He 3aBHCHT OT 4aCTOThI

OIIK-1.3.1
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[Ipoananu3upyiite, Oyner i HabmonaThes GoTodPdeKT, eciu
MJIACTUHKY U3 JJaHTaHa 00JydaTh CBETOM C JUTMHOU BOJHBI 600 HM?
Pabora BbIX0O/a 3NIeKTpOHA U3 JaHTaHa paBHa 3.3 3B.

1) dororddext BO3MOKEH, €CIIM KaTOI HarpeTh 10 TeMreparypsl 347
K

2) He Oyner

3) ®oto3(h(dHeKT BO3MOKEH, €CITH TOTOTHUTEIHHO MPHUIOKHUTH K
TUTACTUHKE YCKOPSIONIYIO Pa3HOCTh MOTCHIIMATIOB BETUYUHON HE
Mmenee 1 B

4) ®oro3ddeKT BO3MOKEH C BEPOATHOCTHIO p = (.5

OIIK-1.B.1
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Cnenaiite BBIBOJ] O BEIMYMHE MHHUMAIBHOTO OOPaTHOTO HATIPSIKCHHUS,
IpY KOTOPOM IOJIHOCTBIO TIpeKpamaercs (OTOTOK. Y CIIOBHUE: SHEPTUS
dboToHOB paBHa 6.5 3B, a porokaroa U3roToBIEH U3 TUTHUS, paboTa
BBIXOJ1a KOTOPOTo cocTaBisieT 2.5 3B.

OIIK-1.B.1




1)4B
2)9B

3)6.5B
4)2.5B
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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 BEJIMYHMH 3aBUCHUT CHJIa CBETOBOTO JIABJICHHUS C
KBAaHTOBOW TOYKH 3pCHHUS:

A) Yucna (OoTOHOB B CBETOBOM ITyUKE;

B) Onepruu otona;

B) Koaddumnmenra orparkeHus 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 HabOmoenne a3 dexra Komnrona.

1) Buaumbrii muamna3on

2) Paguoamnamnason

3) TepareprioBslii 1uama3zoH

4) PeHTreHOBCKMI THANA30H U TAaMMAa-U3J1y4YeHue

OIIK-1.V.1
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Kakum o0pa3oM umiynbc pOTOHA CBS3aH C JUIMHOW BOJTHBI?

1) Mmnynbc npssMo NponopuHOHAIEH JUIMHE BOJIHBI
2) Hmnynsc npsiMo NpoNnopLMOHAIEH KBaJpaTy AJIMHbI BOJIHBI
3) UmnyJbc 00paTHO NPONOPUHOHAJIEH JVIHHE BOJTHBI

4) HMmnynbsc npsAMO NpONOPLIUOHATIEH KOPHIO KBaJIpaTHOMY OT JIJIMHBI

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 n3mydeHue
4) Pagnonsaydyenue

OIIK-1.3.1
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[Ipoananu3upyiite, Kakoe U3 MPUBEJAECHHBIX BbICKa3bIBAHUI
MPOTUBOPEUYUT KBAHTOBOW TEOPUU CBETA:

1) UHTeHCHMBHOCTDH CBETA He 3aBHCHUT OT IVIOTHOCTH MOTOKA
¢oTOHOB M MX IHEPrUN

OIIK-1.B.1




2) CBeT MOXKET U3Iy4aThCsl U PaCIPOCTPAHATHCS TOJIBKO OTIEIbHBIMU
MmopuusiMu — KBaHTaMH

3) Kaxxmomy 13 KBaHTOBBIX COCTOSIHUM, B KOTOPOM HaXOJAUTCS
aTOMHAasl CUCTEMA, COOTBETCTBYET OIIPEACICHHBIN YPOBEHb JHEPTUU
4) 114 yacTUilbl HE MOTYT OBITh OJJHOBPEMEHHO TOUHO U3MEPEHBI
KOOPJAWHATHI U UMITYJIBC

73

VYKaxuTe, B UeM 3aKJI0YaeTCs CMBICII IIEpBOro nocryJiara bopa.

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

2) Pa3HOCTb dHEpruil AByX CTallMOHAPHBIX COCTOSIHUI paBHA YHEPIUU
M3JTy4aeMOro MM MOIJIOIIAaEMOr0 KBaHTa CBETA

3) B aTome 31eKTpOHBI IBUXKYTCS [0 OpOUTaM, OJIM3KUM K KPYTOBBIM

4) ATOM COCTOUT U3 MOJOKHUTEIBHO 3aPSKEHHOTO siipa U
OTPHLIATENIBHO 3apPsKEHHBIX 2JIEKTPOHOB

OIIK-1.3.1

74

Bribepure, kakoe U3 NPUBEACHHBIX HIKE BHICKA3bIBAHUN TPABUIIBHO
OIHCBIBAET CIIOCOOHOCTh ATOMOB K M3JIy4€HHIO U MOIJIOIIEHUIO
DHEPrUM: «ATOMBI MOTYT ...».

1) lTornomars 1 U3,1y4aTh JUIIL HEKOTOPBIH THCKPETHBIN Ha00p
3HAYeHNH YJHEPIruu

2) M3ny4ath ¥ MOTJIOMIATH JIFOOYIO MOPIHIO SHEPTHH

3) Uzny4ats 1100 TUCKPETHBIM HAOOp 3HAYCHHUI SHEPTHH, JINOO
T00YIO TTOPIIMIO SHEPTUU

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

OIIK-1.3.1
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yKa)KI/ITe, K KaKOMY JUAaIlla30HYy U3JTYUYCHUS OTHOCATCA NCPCXOAbI U3
cepun banpmepa B arome Bogopona?

1) TemuoBoe uznydeHue

2) PeHTreHoBCKOE M3IIy4eHHE
3) T'amma-usnydeHue

4) Buaumblii cBeT

OIIK-1.3.1
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[Ipoananu3upyiite, Kak U3MEHWIACH YHEPTHS aTOMa BOJOPO/Ia MPU
M3Ty4eHIH UM (QOTOHA C JUIMHOI BOIHEL A = 4.86%107 M?

1) VYBenumuwmiace Ha 4.86 5B
2) YmMmeHblnmJjach Ha 2.55 3B
3) VYwmenbmmunace Ha 4.86 5B
4) VYpemuuunack Ha 9.72 B

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€ IIPOU3OLLLIIO
u3Iy4eHue GOoToHa C JUIMHOM BOJIHBI 650 HM.

1) 0,4-B
2) 1,93B
3) 1,25B
4) 2,25B

OIIK-1.B.1




78

VYkaxure, B UéM 3aKiIrouaeTcs runoresa ae bpouns.

1) JIroOble MUKPOYACTHIBI HAPSAY C KOPNYCKYJISAPHBIMHU
00J121a10T BOJIHOBBIMH CBOMCTBAMH

2) ATOoM HEe MOXKET cojiepKaTh Oosiee ABYX 3JIEKTPOHOB, HAXOASAIINXCS
B OJJMHAKOBBIX CTALIMOHAPHBIX COCTOSHUSX, OTIPEIEIIIEMbIX HA00POM
YeThIpeX KBAaHTOBBIX YHCEI

3) On1HOBpEMEHHO HEBO3MOXKHO C BHICOKOM TOUYHOCTHIO 3a7aTh
KOOPAMHATHI U UMITYJIbC MUKPOUYACTHUIIBI

4) DHeprust UCITYCKAETCs U MOTJIOIAETCs HE HENIPEPBIBHO, a
OTJIeIbHBIMU KBAHTAMU

OIIK-1.3.1
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Bri6epute yTBepxkaeHNE, HAOOJEE MPABIIIBHO COOTBETCTBYIOIIEE
rurnorese ae bpons:

1) MuxkpoyacTuubl MOTYT NPOSBJATH BOJIHOBbIE CBOIICTBA
2) DneKTpoMarHUTHBIC BOJHBI HIMEIOT CBOMCTBA YaCTHIL

3) V Kkaxaoii 4aCTHUIIbI CYIIIECTBYET aHTHYACTHIIA

4) Snpo aToma COCTOWT M3 KBapKOB

OIIK-1.3.1
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Paccunraiite 1yiHy BOIHBI 1e bpoiliis s SJIEKTPOHA, ABUKYILErOCs
31
co ckopocThio 3.6 km/c. Macca anextpona m,= 9,1*107 kr, 3apsin
-19
anekTpoHa q.= —1,6%10"" Ku.

1) 1.6 Mkm
2) 2.6 ™M

3) 201 um
4) 3.6 MKkM

OIIK-1.V.1
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VYKaKUTEe KOJIMYSCTBO 3HAYCHHUH, KOTOPBIC MOXKET TPUHUMATh
MAargHuTHOC KBAHTOBOC YHCJIO M HpI/I JAHHOM 3HAYCHHUU 0p6I/ITaJ'H>HOI‘O
KBaHTOBOIO yucia [?

12+1
2)3/+1
3)I-1;
4)1

OIIK-1.3.1
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YKa)KI/ITe, 4qTO ONpCACIACT INTaBHOC KBAHTOBOC YHUCJIO n?

1) DHepreTuyecKkue ypoBHH 3JIeKTPOHA B aTOMe

2) BenmnurHy MOMEHTa UMITYJIbCA JICKTPOHA B aTOME

3) IIpoekunto opOUTATHHOTO MOMEHTA UMITYJIbCA 3JIEKTPOHA Ha
3aJJaHHOE HalpaBJICHHUE

4) BennurHy MOMEHTa UMITYJIbCA 3JIEKTPOHA B 33 JaHHOM
HaIpaBJICHUU

OIIK-1.3.1
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YKa)KI/ITe, qTO OHnpCACIACT MAarHuTHOC KBAHTOBOC YU CJIO m?

1) OpOuTanbHBIN MEXaHUYECKHIT MOMEHT JIEKTPOHA B aTOME
2) DHEPruIo CTallMOHAPHOTO COCTOSHUS 3JIEKTPOHA B aTOME
3) BeinunHy MOMEHTa MMITYJIbCA 3JIEKTPOHA B 32JaHHOM
HaNpaBJIeHUH

4) DHepreTHyecKnue ypOBHH 3JEKTPOHA B aTOME

OIIK-1.3.1
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B uecth Koro Ha3zBaH 3(peKT paciieryieHus: ypoBHEH dIHEPTUU aToMa
BO BHEIIIHEM DJICKTPUIECKOM T10JIe?

OIIK-1.3.1




1) DitHmreitna u e Xaaca
2) Hltapka

3) OrTuHrCrayzeHna

4) AaponoBa-boma

85 Kak Ha3bIBalOT TMHUU B CIIEKTPE KOMOMHALMOHHOTO PACCESHUS C OIIK-1.3.1
4acTOTaMH, MEHBIITUMU YaCTOTHI MaIaollero ceera?
1) OpanXeBbIMU CITyTHHKAMHU
2) AHTUCTOKCOBBIMH CITyTHUKaMU
3) CTOKCOBBIMHM CIYTHUKAMH
4) AHTarOHUCTUYECKMMH CITYTHUKAMU
86 [MosicuuTe pusruecKuii cMbICT BOIHOBON (YHKIIUU. OIIK-1.3.1
1) BonHoBast pyHKIIUS IPOMOPIIMOHATBHA SHEPTUU YACTHULIBI
2) IlpousBeneHue BOJTHOBOH GyHKIIMH HA KOMILJIEKCHO-
COMPSIZKEHHOE BbIpaKeHUe PABHO NJIOTHOCTH BePOSITHOCTH
00HapY:KeHUS YACTHIbI.
3) BousnoBas (yHKIHMS 06paTHO NPOIMOPIIMOHANBHA JITTMHE BOJHBI /1€
bpoiins
4) BomHoBas QyHKITUS MIPEACTABISIET COOOM KHHEMAaTHUUECKH I 3aKOH
JBIDKEHUSI MUKPOYACTHUIIBI X = X(t) B HEsIBHOU (hopme.
87 Bri6epute BepHYI0 GOPMYITHPOBKY COOTHOIIICHUS OIIK-1.3.1
HeonpeneneHHocTel [ eizendepra:
1) AE*At>h
2) Az*At>h
3) Ap*Am>h
4) Ay*At>h
88 VYkaxure, Kakue YaCTUIIBI SBISIOTCS (DePMUOHAMMU: OIIK-1.3.1
1) DnexkTpuyecku 3apsHKCHHBIC YACTHIIBL.
2) DneKTpUYeCKH HEeHTpabHbIC YaCTHUIIBI.
3) Bce yacTuupbl ¢ MOyl EJIbIM CIMHOM.
4) DneKTpUUYecKU 3apsKEHHbIE YACTHUIIBI C IEJIBIM CTIUHOM.
89 Kaxk Ha3pIiBaeTcst TBEpIOE TEJO, Y KOTOPOTO BAJICHTHAS 30HA OIIK-1.3.1
MOJIHOCTHIO 3aI0JIHEHA, 30HAa POBOIUMOCTH — MOJHOCTHIO CBOOOIHA,
a IMPUHA 3alPEIICHHON 30HbI BEJIMKA MO0 CPABHEHUIO C YHEPrUEH
TEIJIOBOTO IBWKECHUA?
1) IIpoBomuuk
2) JIudJIeKTpUK
3) IlonynpoBoaHHK
4) IlpumMecHBbIN NOITYIPOBOAHUK
90 Kakyto pazmepnocTts umeet noctostuaas [lnanka B cucreme CI? OIIK-1.3.1

1) dxsc
2) Jx/c
3) Tx/m




4) JIx/>B
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OneHute, Kakoi CMbICII UMEET COOTHOIIEHNE HEOTIPEAEIIEHHOCTEN
IeiizenOepra /i JHEPTUU YACTULIBI U BpEeMEHH NpeObIBaHuUS €€ B
COCTOSIHMU C JaHHOW SHEprueu?

1) Oneprus npsAMo NponoprrOHaIbHA BpEMEHU

2) Dueprust 00paTHO NPONOPLUOHATIHHA BPEMEHU

3) Oueprus u BpeMs MOTYT ObITh U3MEPEHbI OTHOBPEMEHHO CO CKOJIb
YTOJIHO BBICOKOW TOYHOCTHIO

4) Yem 0oJiblIe HeONPeEAEJIEHHOCTh JHEPIrUH, TeM MEHbIIIe
HeonpeeJeHHOCTh BpeMeHH!

OIIK-1.B.1
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Kak Ha3pIBaeTcs COCTOSTHUE 3JIEKTPOHA B aTOME, COOTBETCTBYIOIIEE
MUHUMAJIBHOMY BO3MOXXHOMY 3HAYEHUIO €T0 SHEPruu?

1) Bo30yxmeHHOe COCTOSTHUE
2) MeracTaOMIbHOE COCTOSTHUE
3) OcHOBHOE COCTOSIHHE

4) BasieHTHO€ COCTOSIHHE

OIIK-1.3.1
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B uewm 3akmouaercst TyHHeNbHBIH ) dexT?

1) B BomHOBOM XapakTepe IBHKEHUS MUKPOUYACTHIIBI B
NEPUOANYECKOM IIOTEHIIAIIE

2) B xopnyckyJsipHOM IOBEAEHUH JIEKTPOMAarHUTHOIO U31Y4ECHHUS
IIPU NIPOXOKIEHUH €T0 YePE3 Y3KOE OTBEPCTHE

3) B Haxo0XI€HUM YacCTHIIbI CPa3y B HECKOJIIBKUX TOYKAX
IPOCTPAHCTBA OJJHOBPEMEHHO

4) B npoxo:kIeHMHd MUKPOYACTUIIBI Yepe3 MOTEeHIHAIbLHbII
O0apbep, KOr1a SJHePrusi YaCTUIbI MEHbIIIe BBICOTHI 3TOr0
O0apbepa

OIIK-1.3.1
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Kakue nmoaBmxHbIe YaCTUIBI WM KBA3UYACTUIIBI SIBIISIFOTCS
HOCUTEJISIMU 3apsiia B OJYIPOBOJHUKAX ?

1) DnekTpoHsbI

2) Ilpotonsr

3) DJIeKTPOHBI H ABIPKH
4) Honbl

OIIK-1.3.1

Bomnpock! 15t TpoBEpPKHU OCTATOYHBIX 3HAHUHN

95

Hpoqumaﬁme mekcm, 6bl6epume I’lpél@bUleblIZ omeen u 3anuwiume
apcymernniol, 060CH06bl6'a}01/b;u€ 6bl50p omeema.

YKa)KI/ITe, 4TO U3 MNCPCUHUCIICHHOI'0 HEC ABJACTCA CTPOTrUM YCJIOBUEM
JJIs1 KOTEPEHTHOCTHU CBETOBBIX BOJIH.

1) OnMHAKOBOCThH aMILIUTY/T
2) IMocTosiHCTBO pa3HOCTH (a3
3) PaBencTBO AJIMH BOJH

4) PaBeHCTBO 4acTOT

Oteer: 1) OMMHAKOBOCTH AMILIUTY/, OCKOJIBKY JIsl YCTONYHMBOM
HHTEeP(EePEeHUMOHHOM KAapPTHHbI He00XO0AUMbI PABEHCTBO JJIHMH

OIIK-1




BOJIH (2, CJIeIOBATEJIbHO, M YACTOT) U MOCTOSTHCTBO Pa3HOCTH (a3.

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

VYkaxure, Kakue U3 MePEeYUCICHHBIX HI)KE HAaOOPOB TPeX KBAHTOBBIX
YUCel B aTOME SIBJIIOTCA JOIYCTUMBIMH.

9 |V

Otser: 1, 3 n 4, I0CKOJBKY INIABHOE KBAHTOBOE YHCJIO0 /2 HE MOXKET
HMeTh HyJIeBOe 3HaUeHHue.

Ilpouumaiime mexcm u ycmanosume coomeemcmeue. K kagicooii
no3uyuu, OAHHOU 6 1e6oM Cmobye, nodbepume NO3UYUIO U3 NPABO2O
cmonoya:

YCcTaHOBUTE COOTBETCTBHE MEXAY XapakTEPOM JIBIDKCHHS |
JIEUCTBYIOLLEH Ha TENO CHIIOM.

97

JIBuxeHue Cuna

1) PaBHOMEpHOE TIPSAMOJIMHEITHOE A) llenTpocTpemMuTeapbHas

2) PaBHOyckopeHHOE npsimosnHeiiHoe | b) IloctosiHHas

3) PaBHOMEpHOE BparieHne B) PaBnas nymo
OtsBet: 1-B, 2-b, 3-A
Ilpoyumatime  mexkcm u  ycmanogume  NOCLEO008AMENbHOCHb.
3anuwume coomeemcmeyOWYIO NOCIE008AMeNbHOCMb OVKE Clea
Hanpaeo:
Pacrnionoxure nepedncieHHbIe HIKE Tela B MOPSAKE BO3PACTAHUS UX
MOMEHTa HHepUUU. Macchl U XapaKTepHbIE pa3Mepbl Tel CUYUTATh

08 OJIMHAKOBBIMU.
A) ap
b) ToHKO€ KOMBITO
B) Hununnp
OtBer: ABB
Ilpouumatime mexcm u 3anuwiume pazeepHymviii 000CHOBAHHDII
omeem:
OObsicHUTE, KaK MU3MEHHUTCS Cujla TOKa 4Yepe3 MPOBOJHUK, €CIU IMPH
HEM3MEHHON Pa3HOCTU MOTEHLMAJIOB HA €ro KOHLAX M MOCTOSIHHOU
99 TOJIIITMHE MMPOBOTHUKA YBEIIMIUTH €T0 JUTHHY.

Otser: Ilpn yBeJuYeHMH JIMHBI NMPOBOJHHMKA BO3PACTAET €ro
CONPOTHUBJIEHHE, 2 ¢ POCTOM CONPOTHBJICHHUSI, B COOTBETCTBHM C
3akoHOM OMa, yMeHbIIAETCSl CHJIA TOKA.

llpumeuanue. Cuctema OlEHUBAHUS TECTOBBIX 3aJJaHUI PA3TMYHOTO TUIIA!

1) 3aganne KOMOMHMPOBAHHOIO THIA ¢ BHIOOPOM OJHOI0 BEpPHOI0 OTBeTa M3
yeThbIpex NpeIJIOKeHHBIX U 000CHOBAHMEM BbBIOOPA CUHMTACTCS BEPHBIM, €CJIM TPABHIBHO
yKa3aHa IMQpa U MpHUBEICHBI KOHKPETHBIE apryMEHThI, MCIOJb3yeMble NpPHU BbIOOpE OTBETA.




[TonHOE coBmajieHWe C BEpPHBIM OTBETOM OIICHHMBAaeTCs | 0Oayiom, HEBEpPHBIH OTBET WU €rO
otcyrcTBHe — () 6amioB.

2) 3apanne KOMOMHMPOBAHHOIO THIIA ¢ BHLIOOPOM HECKOJbKHMX BADHAHTOB OTBeTa
U3 TpeMJIOKeHHbIX M Pa3BepHYTHIM 000CHOBaHMEM BbBIOOpPAa CUMTAETCS BEpPHBIM, €CIIU
MPAaBUIILHO yKa3aHbl IU(PBI U TPUBEACHBI KOHKPETHBIE apTyMEHTBI, UCIIOJIb3yEeMBbIE MPU BBIOOpE
orBeToB. [lonHoe coBnazeHHe C BEpPHBIM OTBETOM OlLIEHHMBaeTcs 1 Oamiom, eciu JOMyHIeHbI
OIIMOKY WJIA OTBET OTCYTCTBYET — () 6asuios.

3) 3agaHue 3aKpPHITOr0 THNA HA YCTAHOBJIEHHME COOTBETCTBMS CUMTACTCS BEPHBIM,
€CJIM YCTAaHOBJIEHBI BCE COOTBETCTBUS (TIO3HMIIMHM M3 OJHOTO CTOJIOIA BEPHO COMOCTABICHBI C
MO3UIUSAMH APyroro ctoibua). [lonHoe coBmageHne ¢ BEpHbBIM OTBETOM OIleHHBaeTcs 1 Gaiom,
HEBEPHBIN OTBET WK ero OTcyTcTBHE — () OaIIoB

4) 3agaHue 3aKpbITOr0 THNA HA YCTAHOBJIEHHE IOC/I€I0BATEJBLHOCTH CUUTACTCS
BEPHBIM, €CIIM TMPABWIBHO YKa3aHa BCs TocienoBaTeNbHOCTh 1udp. [lomHoe coBmageHue c
BEPHBIM OTBETOM OlIeHHBaeTcs 1 Gamiom, eciii TOMyUieHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asioB.

5) 3agaHue OTKPBHITOr0 THIIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CJIM OTBET
COBMAJIa€T C JTAJOHHBIM TIO COACPNKAHWIO M ToNHOTe. [IpaBWIBHBIM OTBET 3a 3a/JaHue
orleHUBaeTcs B 3 Oasuia, e JAOIMyIeHa O/THa OITMOKa \ HETOYHOCTH \ OTBET MPaBUJILHBIN, HO HE
nonHbI — 1 Gam, ecnu gomyiieHo 6osee 1 ommOKYU \ OTBET HEMPABUIBHEIHN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OPMBI
oOydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepederb KOHTPOJIBHBIX PaObOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIEISIIOIIME  NPOLEAYPbl  OLIEHUBAHMSA
MH/IMKATOPOB, XapaKTepU3YIOIIMUX JTambl (OpPMUPOBAHMS KOMIIETCHLMH, COJEpXKATCA B
JOKAJIBbHBIX HOpMAaTuUBHBIX akTax [YAII, pernmamMeHTHpyHOIIMX MOPSIOK U IHPOLERYpPY

MPOBEJCHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaly 00yJaromuxcs
I'VAIL

11. Metonuueckue yka3zaHus sl OOyJarOIIMXCSI IO OCBOCHHIO TUCITUTIIUHBI
(Huoice npueoosamcs pekomeHoayuu no COCmasieHuto 0aHHo2o pazoeina)

12.  Metonuueckue yka3zaHus sl OOyJarOIIMXCsl 0 OCBOCHHIO TUCITUTIIUHBI

12.1. MeTtonuueckne yKa3aHUs JUIsI OOYYalONIUXCSl TI0O OCBOCHHIO JICKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HA4YEHHE JICKIMOHHOTO MaTrepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SCHOE H3NIOKeHHe ydeOHOro Martepuasa. HasHaueHHe COBpPEMEHHOW JEKIMH B
paMKax AWCUUIUIMHBI HE B TOM, YTOOBI MOJYYHUTh BCIO MH(GOpPMALMIO IO TEME, a B OCBOCHUU
¢yHaaMeHTaNbHBIX TpoOJeM JUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBEHIINX
JOCTH)KEHUM Hay4HOH Mblcau. B ydyeOHOM mporecce JIeKIus BBIIOIHAET METOJO0JOTHUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMU. JIEKIus pacKpbIBaeT MOHATUHHBINA ammapar
KOHKPETHOH o0siacTH 3HaHus, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILIUHE,
[IOKAa3bIBACT B3aUMOCBS3b C JPYTMMU AUCLUIUIMHAMMU.

[InanupyemMble pe3yabTaThl IPU OCBOEHUH 00yUYarOUMUCS JIEKIIMOHHOTO MaTepraa;

— IOJIy4YCHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHWN, YpPOBEHb
KOTOPBIX ONPEIEISECTCS LEJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TEME;




— TIOTy4YEHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIOIaBaTEIIEM;

— pasBuUTHE TPO(PECCHOHATBLHO-ICTOBBIX  KA4ecTB, JIIOOBH K  TpeaMETy W
CaMOCTOSITEIbBHOTO TBOPYECKOTO MBIIIJICHUS.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TIONy4YeHWE 3HAHUH O COBPEMEHHOM YypPOBHE pAa3BUTHS HAyKH U TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS HA OJIMKAMIIINE TOJIBL;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIA H
MOJIOXKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJIy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TIOHITHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpAlMEl  CIIaloB U
UCIIOJIb30BAaHWEM pa3aTOYHOTO MaTepuajia IPU TMPOBEACHUU KOPOTKUX TUCKyccuid 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICIbHBIX TEMATHUK TI0 TUCIUTLIINHE.

CTpyKTypa IpeoCTaBIeHUs JISKIIMOHHOIr0 MaTepraa:

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

12.2. MeTtonuueckne yKazaHusl ISl OOYYarOMIMXCS TIO BBIMOJHEHHUIO JIa0OPAaTOPHBIX
pabor.

B xoxe BemonHeHUs 1aboOpaTOpHBIX paboOT OO0y4aIOmMUNCS MODKEH YIIyOWTh |
3aKpENUTh 3HAHMs, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOAUKONM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHUHM C KBaJU(PUKAUMOHHONW XapaKTEpUCTUKON 00ydaromerocs.
Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AHAJIMTHYECKON YacTe U KOHTPOJIbHBIX MEPONPUSITHH.

Brimonnenue 51abopatopHBIX pabOT OO0y4aromIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3YYEHUS JUCLUIUIMHBI, OMNpeNesiseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpElICTBaM,
o0ecrnevynBaroIUM pPelIeHre CIEeIYIONUX OCHOBHBIX 337a4 00y4aroierocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIECAOBAaHMS MPOLECCOB, SBICHUH H  OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOM JUCIHILTUHBI,

— 3aKpeIUICHHEe, PAa3BUTHE M JeTalu3alMsl TEOPETUYECKUX 3HAHWM, IMOJIyYEHHBIX Ha
JCKITUSX;

—  TIOJIydeHHUE HOBOUW MH(POPMAIIMH TI0 U3y4aeMOU JUCITUILUIHHE;

— TmpuoOpeTeHHe  HaBBIKOB  CaMOCTOATENbHOW  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajiaHue ¥ TpeOOBaHUA K MPOBEICHUIO Ja00PaTOPHBIX PaboT

B Teuenme cemecTpa KakIplii CTYACHT B COOTBETCTBUHM C paboueil mporpammoin mo
muciuminie dusnka JOMKEH BBINOJHUTH OMpelesieHHOoe 4Hciio jadopaTopHbiXx pabot. Ha
KaX/1yIo J1a0opaTopHyio paOoTy IUIAHUPYEeTCs HE MEHee IBYX 3aHATUMN: OJHO Ha BBIMOJIHEHHE
U3MEpPEHU, 1 OJTHO Ha 3auUTy oTuera. OTYET MUILETCS HE BO BpeMs 3aHATHH, a JOMa WUJIU B
oubnmoreke.

B Hayane cemecTpa 10 Hayasa 3aHATUN CTYJIEHT JOJDKEH OBITH MPOMHCTPYKTHUPOBAH IO
TEXHUKE O€30MacCHOCTU MpH TMPOBEIEHHH J1abOpaTOpHBIX paboT mo ¢usuke. [IpoxoxneHue
MHCTPYKTaxa (pUKCUpPyeTCs B ClIeLUaIbHOM KypHalle; TaM HY»KHO 0053aTelIbHO paclcaThCsl.

B nabGopaTtopuio CTyneHTBHl AODKEH NPUXOAUTH MOATOTOBICHHBIMU K Ha3HAUEHHOU
pabote. Heobxomumo 3apaHee MpoYMTaTh OMUCAHUE PAOOTHI W TECOPETUYECKHUE CBEICHUS W3
COOTBETCTBYIOLIIETO pa3ziena Kypca. He 3a0biBaiiTe 0 pEeKOMEHIOBaHHOM JHTEpaType u
00s13aTeILHO MOJYyYnTe B OMOIMOTEKE BCE MTOCOOMS, BBIMTyCKaeMbIe KadeIpoii.

BeimonHATe paboTy CTYOEHTY pa3pelaercs, JIUIIb MOCie JIOMyCKa, MOJyYeHHOTO Mociie
Oecenpl ¢ mpenoaaBareneM. [IpenonaBarens 10KeH YOEIUTHCA, YTO CTYACHT TOHUMAET:

- Kakue SIBIICHUS OH OyJeT HaOJII0AaTh U UCCIICIOBATh;

— KakaJd LCJIb NEpE] HUM IMOCTAaBJICHA,



- KakMMH MpUOOpaMHU U KaK BeyTCsI U3MEPEHUS;
- KaK CJIeyeT MPOBOAUThH HKCIIEPUMEHT.

[TonydeHHBIH TOMYCK K paboTe 0OTMEYaeTcs MpernojaBaTelieM B KypHae.

B mpouecce BwImomHEHUs J1a00OpaTOPHOM pabOThl HYXHO OO0S3aTEIBHO 3alOIHUTH
IPOTOKOJI U3MEPEHUH. Y KaKJOro CTYJACHTa MPOTOKOJI U3MEPEHH 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 HOMEpP TPYIIbl, GamMuInsg W WHUIMAIBI MpEnojaBareis; Tabauia TeXHUYECKHX
XapaKTePUCTUK HU3MEPUTEIBHBIX TPHOOpPOB (Ha3BaHWE mpuOOpa, paboumii auarnazoH, IeHA
JEJICHUs, KJIACC TOYHOCTH W [Ip.); MapameTphl YCTAHOBKH, Ha HEW YKa3aHHbBIC;, PE3yJIbTaThl
U3MEpEHMIl; 1aTa U MOANUCH CTyEHTA.

Bcee 3ammcu A0MKHBI BECTUCH ABTOPYYKOM, IIAPUKOBOM, KalMJUIIPHOW WIIM TIEJIEBOMN
pydkoii. 3anuch HAOMIOEHUM W NAHHBIX KapaHAAIIOM HE JOMYCKAaeTCs, KapaHIaIlloM MOYKHO
JIUIIb YEePTUTH TAOMUIEI U Tpaduku. BeaeHne «4epHOBUKOB MPOTOKOJIA» U 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 MU3MEPEHUN TPOTOKOI 00SI3aTEILHO NAETCs Ha TIOIUCH MPENOIaBaTEIIO.
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, KOTOPbI COCTaBUI MPOTOKOJI.

[lo pesynbratam, 3adMKCUPOBAaHHBIM B MPOTOKOJE MU3MEPEHHM, 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 TPEIoIaBaTeNlb BICTABISIET 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 €€ CledayeT
IIEPEIINCATh.

2. Onucanue 1a00paTOPHON YCTAaHOBKH.

Omnucanue yCTaHOBKHU JOJDKHO OBITH KpaTkuM. CretyeT orpaHu4uThCsl (QyHKIMOHATBHON
WIN DJIEKTPUYECKON CXeMOM YCTaHOBKU. He HyXHO NpHUBOAWUTH BHELIHETO BHIA NPUOOPOB.
Jlanee HEOOXOIMMO OMHUCATH SKCIIEPUMEHT U MIEPEUUCIINTh U3MEPUTEIIbHBIE TPUOOPHI B TAOIHUIIE
TEXHUYECKHUX XapaKTEPUCTUK, IEPEHECEHHOM U3 POTOKOJIA U3MEPEHUM.

3. Paboune popmybl.

PabGounMu Ha3bIBAalOTCS TOJBKO T€ (OPMyJNbl, MO KOTOPHIM HEMOCPEACTBEHHO
NPOM3BOJATCS BBIYMCIICHUS MccenyeMbIX BennynH. CieBa B ¢popMyse JODKHO CTOATH TO, UTO
clleflyeT ONpeAeInTh, CIIpaBa - TO, YTO U3MEPSIOCh B paboTe WM u3BecTHO. Bee npuBeneHHbIe
(dopMyIIBI TOJKHBI OBITH IPOHYMEPOBAHBI.

BeiBog popMyn M IPOMEKYTOUHBIE BBIPRXKEHUS B 3TOM paszfielie IPUBOAUTH HE HYXKHO.
@opMynbl A7 BBIYMCICHHUS TOTPEIIHOCTEH M TPOBENEHHs MaTeMaTH4ecKoil o00padoTku
Pe3yJIbTaTOB U3MEPEHUI B 9TOM Pa3zAeiie TOXKE HE MPUBOIATCA.

4. Pe3ynbTaTbl U3MEPEHUN U BBIYMCICHUH.

B sTOM paznene oryera AOMKHBI ObITH NMPUBEAEHBI BCE M3MEPEHHBIE M BBIYHCIICHHBIE
pe3ynbTatbl. [lo BO3MOXHOCTH, MX HYXHO NpEICTaBIATh B BHUJAE HAITAAHBIX Tabmul. B
IPUBOAMMBIX 3HAYEHUSAX HEJb3s OCTABIATH JMIIHHUE JECATUUYHBIE pa3psas! (IogpoOHee 00 3TOM




noiieT peubr Hmke). B pabore MOXeT OBITh HECKONBKO 3aJaHWif, BCE OHU JOJIKHBI OBITH
IIPUBEJCHBI B 3TOM pa3Jere.

5. IIpumepsl BEIYUCIICHU.

B sToMm pa3zzgene otueTa 1OKHBI OBITH TPUBEIEHBI TOAPOOHBIE PUMEPHI BEIYUCICHUHN 1O
Kax10il paboueit ¢opmyne. He HyX HO NpPHUBOAWUTH BCEX BBIUMCIICHHUH, BIIOJHE JOCTATOYHO
OJIHOTO MpHUMepa Mo KaxIoil dopmyine. DTOT paszien HyXKeH A TOTO, YTOObI IMPernoaaBaTesio
ObUIO JIerye HAaUTH OIMOKY B BBIYMCICHHUAX MM U3MEPEHUSAX, €CITH TAKOBBIE BCTPETSATCS.

6. BpiunciieHre NOrpenHOCTE.

B ostom pa3znmene ordyera JOMKHBI OBITH MPEACTAaBICHBI (POPMYIBI, MO KOTOPBIM
IPOBOAMIIACH MaTeMaTHueckas o0paboTka pe3ynbTaToB M3MepeHuil. JIoKHBI ObITh BBHIBEICHBI
(GopMynbl, MO KOTOPBHIM BBIUUCISUINCH CHUCTEMATUYECKUE W CIy4aiHble IOTPEIIHOCTH U
MIPEACTABJICHBI IPUMEPBI BBIYMCIICHUN MO KaXKI0M U3 HUX.

DTOT pa3zen 0TYeTa CaMblil CIIOKHBIN A5t CTyAeHTOB. [1o Hemy Gosblie BCero BONpOCOB,
B HEM Oojble Bcero omwuOOK. Teopus MOTrpentHocTe OOBIYHO ObIBAET HAMWCAHA s
MOJTOTOBJICHHOTO YHTATENsI, 3HAKOMOTO C BBHICIICH MaTeMaTHKoi. B HacTosmiem mocobuun
aBTOPBI MOCTAPATUCh OCTABUTH JIUIIb CAMOE BA)KHOE IO ITOM TE€ME M H3JI0KUTh MaTepHall MO
BO3MO>KHOCTH IPOCTO.

7. T'paduku u puCYHKH.

HeGonpime rpadukn M pUCyHKH pa3MEIIaloTCs B TEKCTe, a Ooibiuue - popmata A4 -
OPUBOJATCS Ha OTAENBHOM JHcTe. B m000M cilydae OHU JOJDKHBI OBITh TMOAMHMCAHBI U
NPOHYMEpPOBaHbI, Ha HHUX JOJDKHBI OBITh CCBUIKM B TEKCTe oTdera. I'paduku o0s3aTenbHO
BBITNOJHSIOTCS Ha MUJUIMMETpoBOM Oymare. Ha kakaoit ocu JOMKHO OBITH 0003HAYEHO, Kakas
BeJIMYMHA M B KaKUX E€AMHHUIAX BJOJIb Hee OTKJIajbpiBaeTcsi. Ha camMux ocsiX JOIDKHBI OBITH
HAHECEHBI TOJBKO Y3JIbl KOOPAUHATHOMN CeTKU. MI3MepeHHbIE Ha ONbITE 3HAUYEHHUS MOJIUCHIBATH
Ha ocsx He cnenyer. Ha rpaduk ob6s3arenbHO HaHOCSTCA BCE DKCIEPHUMEHTAIBHBIE TOYKH, H
MIPOBOJUTCS COEAMHSIOMAs UX JUHUA. OKOJO OAHOM MM HECKOJIBKHX TOYEK OTKJIAJbIBAKOTCS
CHUCTEMAaTHUYECKHE TMOTPEIIHOCTH COOTBETCTBYIOUIMX HM3MEpEeHu# (moapodHee 00 3TOM moOWaeTr
peyb HUXKE).

8. OxoHUaTeIbHBIE PE3YIBTAThI, UX 00CYKICHUE, BHIBOIBI.

B sTomM paszgene ordyeTa HYXKHO TOJBECTH HTOT TPOACIaHHOW padoTel. Crnemyer
Hanucarb, KaKUe MOJTY4eHbl BEJIMUNHBI, U C KAKUMHU MTOTPEIIHOCTSIMH.

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

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

Ecnu B pabote 3HaueHUs] OHON U TOM € BEIMYUHBI MOJYYEHBI SKCIEPUMEHTATIbHO U
TEOPETUYECKH, TO 3TU PE3YJIbTAThl HY)KHO 00s3aTEIbHO CPABHUTH U JaTh apryMEHTHPOBAHHOE
3aKJII0UYeHue 00 UX COBMA/ICHUU WIIM HECOBIAICHUH.

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

Ecam B paGoTe cTaBWIIOCH 1EIBIO0 TPOBEPHUTHh KAKOK-TO (DHU3UUYECKUN 3aKOH WIIM U3YIUTh
SBJICHHE, TO B JAaHHOM pasjelne HeoOXOOUMO JaThb OOOCHOBAHHBIM OTBET HAa IOCTABJICHHBIH
BOITPOC.

BbIBOJ T0MKEH COOTBETCTBOBATD €N PAOOTHI.

TpeboBanus kK 0pOPMIIEHHIO OTYETA O JIAOOPATOPHON paboTe
TUTYNBHBIN JIUCT OTYETA JODKEH COOTBETCTBOBATH MIA0JOHY, MPUBEIACHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtauu ['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

[Ipn popmupoBaHUM CNHCKa WCTOYHUKOB CTYACHTaM 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 TMOocoOusXx, uMmeronuxcsi B oubianoreke ['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. Koneuisnios, E.H. Kotnukos,
H.IT. JIaBpoBckas, FO.A. HoBukonra, B.K. [Ipununko, I'.B. Tepemenko. CITOI'YAII, 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.

KsanroBast ¢usuka. Jlaboparopusiii npaktukym // B.M. Amnapees, M.IO. Eropos, W.H.
KoBanenko, A.B. KomnbuisnioB, E.H. Kotmukos, WN.II. Kpexrynosa, 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.

12.3. MeTonuueckne yka3zaHus JJIsi 0OYJaronIuXcs 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).

12.4. Metonuueckne YyKa3zaHHsl Ui OOYYaIONMIUXCA 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 MEpONpHITHE CUUTAETCS
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 yBaOXWUTENBPHOW NPHUYMHBI, OTKa3a, OOYYalOMIErocss OT OTBETOB Ha 3aHATHIX,
HEYJOBJIETBOPUTEIBHOTO OTBETa, OOYYaloOIIErocss Ha 3aHATUSAX, HEYIOBIETBOPUTEIHLHOTO
BBITIOJTHEHUSI KOHTPOJIBHBIX, JJAOOPATOPHBIX M MPAKTHYECKHX PabOT MOXKET OCYIIECTBIATHCS Ha
UH/IMBUYQJIbHBIX KOHCYJIbTAIUAX.

Pe3ynpTaThl TEKymiero KOHTPOJS yCHEBAEMOCTH OOYYAIOMIMXCS CIY)KaT OCHOBOHM ISt
POMEXYTOUYHOW aTTECTAIMM: MOJYyYeHUs 3a4yeTa MO y4yeOHOM MUCHMIUIMHE WIM JONYyCKa K K
nudGepeHIMATBHOMY 3a4eTy WK SK3aMEHY 10 YYeOHON JUCITUTUTHHE.

B Teuenme cemectpa i gomycka K aupdepeHIHanbHOMY 3a4eTy WM IK3aMEHY
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 HEBBHINOTHEHUS BBIMICH3IOKECHHOTO CTYAEHT, HPHU
YCIICIIHOM NPOXOXJACHUH MPOMEKYTOYHON aTTECTallMU, HE MOXKET MOJyYUTh aTTECTAHOHHYIO
OLICHKY BBIIIIE «yJOBJICTBOPUTEIHHO.

12.5. MeTtonuueckne ykazaHUs UIsI 0OyYaIOIIUXCS MO MPOXOXKACHUIO MTPOMEKYTOUHOM
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 HEOOXOJUMO cIaTh He MeHee 75% 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
CaMOCTOSATENIbHOCTU 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 aTTECTallUh 10
JUCLUIIJIMHE SIBJIAIOTCS KOHCIIEKT JICKIHMHA M IIEpEeYeHb PEKOMEHIyeMou 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 00BbEM
paboThl pacrpenensTh paBHOMEPHO MO AHSIM, OTBEIEHHBIM JJISi MOATOTOBKH, KOHTPOJIUPOBATH
Ka)X/IbIii JICHb BBIMOJIHEHHS pabOoTBhI.

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 10 O0pa30oBaTeIbHBIM IMPOTPaMMaM 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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